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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report
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For further information, I can be contacted at by email at
by telephone at

or

.

Yours sincerely,
Janice Baird
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My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.
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Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9

Executive summary
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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Industrial

Buildings
31%
Transport
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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9%

Cooking

Residential
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Industrial
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8%

Hot water
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35% Air-conditioning

Total: 158,662 TJ
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Cooking

15%
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Source: EMSD, HKSARG

28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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of Appliance Energy Efficiency Standards and Labelling Programs, 2016
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050
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2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
The
were1%present
with
successive
rounds of
requirements
in 2006/07.”
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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SCPD00002
主旨: Support for Carbon Tax / ETS scheme
日期: 17/9/2019 9:30
到: "comments@susdev.org.hk" <comments@susdev.org.hk>
Dear Sir/Madam:
- Carbon Submission Final 14 September 2019.pdf

I am a resident of Happy Valley and also a Chinese national and permanent resident of
Hong Kong. I care deeply about long term efforts to reduce carbon footprint in our home.
Studies have shown that the most effective way of doing so is by introducing a
comprehensive carbon tax, or ETS scheme. I attach a report which details the
effectiveness of such a scheme and suggestions on implementation specific to Hong Kong.
Thank you for your attention.
Signed,
Evelyn Chan Hoi Yan
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
by telephone at

or

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9

Executive summary
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.

19

Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
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Food Preservation
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Electronics
Lighting
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045
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2035
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2025

2020

2015
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1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
by telephone at

or

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.

7

10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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Industrial

Buildings
31%
Transport

43%
Commercial

The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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monitor)
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Air-conditioning
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Hot water
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35% Air-conditioning

Total: 158,662 TJ
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Cooking
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Source: EMSD, HKSARG

28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050
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2020
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1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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Figure 4: Change in60%
efficiency of Australian
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
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Ibid.
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•

a carbon pricing mechanism;

1

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report
on the impacts of global warming of 1.5°C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the global response to the
threat of climate change, sustainable development, and efforts to eradicate poverty. [MassonDelmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. MoufoumaOkia, C. Péan, R. Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)]. In Press.
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•
•

a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

For further information, I can be contacted by email
at

or by telephone

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.
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Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
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EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30
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Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
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Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
1000
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
schemes for
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office equipment,
lighting
products,
industrial
processes,
automobiles),
one can identify
standards
are the
norm
in many
regional
and national
jurisdictions
such as the
aUnited
metric States,
that measures
energy
efficiency
(e.g.,
kilowatt
hours
per
year
for
refrigerators
Canada, the European Union (EU), Australia, New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
12000

Transport Sector
Industry Components
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Cleaning
Cooking
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
ECO

Food Preservation
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Electronics
Lighting
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
The
were1%present
with
successive
rounds of
requirements
in 2006/07.”
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
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Ibid.
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•

a carbon pricing mechanism;

1

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report
on the impacts of global warming of 1.5°C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the global response to the
threat of climate change, sustainable development, and efforts to eradicate poverty. [MassonDelmotte, V., P. Zhai, H.-O. Pörtner, D. Roberts, J. Skea, P.R. Shukla, A. Pirani, W. MoufoumaOkia, C. Péan, R. Pidcock, S. Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.I. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)]. In Press.
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•
•

a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

For further information, I can be contacted by email at
at

or by telephone

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40

18

submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.

23

Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
schemes for
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office equipment,
lighting
products,
industrial
processes,
automobiles),
one can identify
standards
are the
norm
in many
regional
and national
jurisdictions
such as the
aUnited
metric States,
that measures
energy
efficiency
(e.g.,
kilowatt
hours
per
year
for
refrigerators
Canada, the European Union (EU), Australia, New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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Transport Sector
Industry Components
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BAU
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Cooking
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
ECO

Food Preservation

TWh/a

Electronics
Lighting

6000 analysis
2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
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USA has also seen a 4% per annum improvement in the energy efficiency41%
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1989 to 2010,59
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
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58

5

29

62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Friday, September 20, 2019 2:57 PM
comments@susdev.org.hk
Views on Long Term Decarbonisation Strategy
Carbon Submission Final 14 September 2019.pdf

Dear Sir/ Madam,
My name is Martin Law. I am a recent graduate from McGill University, but also a Hong Kong citizen, and I am
e-mailing today to express my opinions with regards to Hong Kong's 2030 Carbon Plan. Please find attached is
Janice Baird's submission on the Long Term Decarbonisation Strategy, which outlines a series of specific policy
recommendations.
I believe that the three measures for: 1) a carbon pricing mechanism, 2) a NABERS disclosure regime for
buildings, and 3) Top Runner appliance standards, are all effective measures that should be implemented if we are
to efficiently and effectively remediate the already irreversible damage to our Earth's Environment with regards to
carbon emissions. The above policy recommendations in the submission are explained with empirical and
evidence based findings in the submission and should be taken into further consideration.
To reiterate what Janice had outlined in the submission (p.1), the current state of the Earth's natural systems calls
for immediate globally coordinated efforts that goes beyond incremental action. The condition is urgent and I
believe that only with critical policy reform can we influence the actions of society as a whole.
To conclude, I support energy-efficient standards for appliances, stricter energy-efficiency policies in buildings,
and carbon pricing in Hong Kong.
Thank you in advance for listening and considering my comments.
Sincerely,
Martin Law
- Carbon Submission Final 14 September 2019.pdf

1

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.

7

10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016

5%
Industrial

Buildings
31%
Transport

43%
Commercial

The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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8%
9%

5%
Industrial

2%
Transport

27%
Residential
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Commercial
8%

Hot water
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35% Air-conditioning

Total: 158,662 TJ

Hot water & Refrigeration

7%

Cooking

15%

Lighting

Source: EMSD, HKSARG

28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
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Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Dear Sir/Madam,
I am in support of Ms.Baird recommendations for Hong Kong.
attached and thank you for collecting the public views.

Thank you,
Ming Chan

Please see

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016

5%
Industrial

Buildings
31%
Transport

43%
Commercial

The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.

27

60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
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Figure 4: Change in60%
efficiency of Australian
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5

29

62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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SCPD00008
主旨: Submission to reduce Hong Kong's greenhouse gas emission
日期: 17/9/2019 14:16
到: "comments@susdev.org.hk" <comments@susdev.org.hk>
Dear Council for Sustainable Development,
My name is Nayla Ventura and I am a permanent resident of Hong Kong
(Spanish nationality).
We are terribly concerned about the levels of greenhouse gas emissions
our beloved city and the world produces and do want to join your forces
and request that the Government of the Hong Kong SAR makes much bigger
efforts in reducing them.
Attached please find the document written by environmental lawyer Janice
Baird, which includes a 3-Systems Method to achieve it.
Thank you very much and please fight climate change with even more power
and energy.
Kind regards
Nayla Ventura

- Carbon Submission Final 14 September 2019.pdf
附件:

Carbon Submission Final 14 September 2019.pdf

1.6 MB
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
by telephone at

or

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI

10

17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016

5%
Industrial

Buildings
31%
Transport

43%
Commercial

The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045
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2035
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1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
52%
61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.

30

A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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comments@susdev.org.hk
climate crisis - we must act
Carbon Submission Final 14 September 2019.pdf

Dear sir or madam,
We are facing a climate crisis. We must act now to save our planet.
I support carbon pricing in Hong Kong.
I support stricter energy efficiency regulations for buildings in Hong Kong.
I support mandatory energy efficiency standards for appliances.
Hong Kong must consider sustainability as we move forward.
Thank you for your consideration.
Kind regards,
Sarah Turner
North Point
- Carbon Submission Final 14 September 2019.pdf

1

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
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Figure
implemented
pricing
initiatives
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Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods
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110
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EU ETS 25

Switzerland carbon tax,
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24 UK carbon price floor
Denmark carbon tax (F-gases) 23
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Alberta carbon tax
Ireland carbon tax
Korea ETS
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Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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Transport

43%
Commercial

The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
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OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
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• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
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and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
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Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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1

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI

10

17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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Buildings
31%
Transport

43%
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.

25

I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%
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Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Dear Sir/Madam
I am writing as part of the public engagement programme, and have attached
a document containing proposals from Janice Baird who has experience in
this area. With the urgency of climate change and Hong Kong’s lack of
progress thus far, it is imperative that drastic measures be taken.
Yours sincerely
Vanessa Huang

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16
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Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
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Figure
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pricing
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130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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43%
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
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OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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comments@susdev.org.hk
長遠減碳策略建議

comments@susdev.org.hk
持續發展委員會鈞鑒：
全球面對氣候危機, 任何一個國家及城市都不能獨善其身.香港作為一個人口密集及經濟活動非常頻
繁的城市, 本人作為市民認同我們必須改變生活方式及消費模式, 然而, 各公私營機構能否立刻減少碳
排放更為關鍵, 因此, 港府有責任和必須立刻制定嚴格規定予各界跟從.
就貴會 長遠減碳策略的議題, 本人認同附件中 Ms Janice Baird 之建議, 本人認同:
1. 設立碳價格, 仿效全球多個國家及城市（包括北京、上海等）, 開徵碳排放費用或碳排放稅。
2. 仿傚澳洲 National Australian Built Environment Rating System (NABERS), 以將溫度升幅限制在工業化
前水平以上 1.5℃之內為目標, 為全港建築物制定更有效的效能等級系統, 以及強制商業和住宅樓宇於
出售或租賃前披露其能源效益及未來能源消耗的資料。
3. 仿傚日本 Top Runner efficiency standards and labelling programs (EESL) , 從生產商入手, 制定電器設備
最高能源效益規定 及 給市場上最具能源效益的電器獎勵, 如稅務優惠。
*以上三點是根據本人之個人理解及意見而編成，並不一定及完全代表 Ms Janice Baird之建議及其立
場。Ms Baird 是一名專注環境議題的律師，附件中 Ms Baird 有詳細闡述及分析各建議, 敬請貴會參閱.
順頌
道祺！
馮嘉茵謹啟
二零一九年九月十九日
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.

13

Energy Consumption By Sector, 2016
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Industrial

Buildings
31%
Transport

43%
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
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was buildings. From
This
has The
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accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
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from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
1000

MARGINAL COST (USD/t CO2)

Transport alternative fuels

Technology
pessimism

800
600

Industry fuel switching and CCS

500

BLUE Map
Technology optimism

400

Power sector

200

200

End-use efficiency

ACT Map

-0
0

5

10

15

20

25

30

35

40

45

100
50
50

-200

2050 C02 emissions reduction relative to Baseline (Gt CO2/yr)
It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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Figure 4: Change in60%
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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To whom it may concern
I hope to reduce greenhouse gas emissions.
I believe Janice (an environmental lawyer by trade)'s sugges ons may be able to help.
Please do consider reviewing the sugges ons.
Many thanks and with warm regards.
- Carbon Submission Final 14 September 2019.pdf
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
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TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.
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Water Heating
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Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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日期: 17/9/2019 8:41
到: comments <comments@susdev.org.hk>

To whom it may concern
I hope to reduce greenhouse gas emissions.
I believe Janice (an environmental lawyer by trade)'s sugges ons may be able to help.
Please do consider reviewing the sugges ons.
Many thanks and with warm regards.
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.

13

Energy Consumption By Sector, 2016
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Industrial

Buildings
31%
Transport

43%
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.

15

rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
12000

Transport Sector
Industry Components
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BAU
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Cooking
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
ECO

Food Preservation

TWh/a

Electronics
Lighting

6000 analysis
2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
52%
61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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主旨: Submission on Long Term Decarbonisation Strategy
日期: 17/9/2019 8:43
到: "comments@susdev.org.hk" <comments@susdev.org.hk>

To whom it may concern
I hope to reduce greenhouse gas emissions.
I believe Janice (an environmental lawyer by trade)'s suggestions may be able to help.
Please do consider reviewing the suggestions.
Many thanks and with warm regards.
----Voli International Consulting
www.voliconsulting.com
- Carbon Submission Final 14 September 2019.pdf

附件:

Carbon Submission Final 14 September 2019.pdf

1.6 MB

image@84K7L5L4LK6N5O9L3P68663L589ONK

1.0 KB

第 1 頁，共 1 頁

3/10/2019 17:12

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
by telephone at

or

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.
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Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.

12

Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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31%
Transport
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,

14

25

30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.

23

Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
12000

Transport Sector
Industry Components
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BAU
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Cooking
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
ECO

Food Preservation

TWh/a

Electronics
Lighting

6000 analysis
2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
The
were1%present
with
successive
rounds of
requirements
in 2006/07.”
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
52%
61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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> To whom it may concern
> > I hope to reduce greenhouse gas emissions.
> > I believe Janice (an environmental lawyer by trade)'s suggestions may be able to
help.
> > Please do consider reviewing the suggestions.
> > Many thanks and with warm regards.

- Carbon Submission Final 14 September 2019.pdf
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report
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For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.
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Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3
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•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9

Executive summary

15

Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
schemes for
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office equipment,
lighting
products,
industrial
processes,
automobiles),
one can identify
standards
are the
norm
in many
regional
and national
jurisdictions
such as the
aUnited
metric States,
that measures
energy
efficiency
(e.g.,
kilowatt
hours
per
year
for
refrigerators
Canada, the European Union (EU), Australia, New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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Industry Components
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Cleaning
Cooking
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
ECO

Food Preservation

TWh/a

Electronics
Lighting

6000 analysis
2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
The
were1%present
with
successive
rounds of
requirements
in 2006/07.”
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
52%
61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40

18

submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.

22

1
2
3
4
5
6

OPPO

RE-T
ENER
EFFIC

ENER
EFFIC
FOR
OF SY

PERF
MEAS

ENAB
MAST

CASE

Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.
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I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are schemes for
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office
equipment,
lighting
products,
industrial
processes,
automobiles),
one
can
standards are the norm in many regional and national jurisdictions identify
such as the
a metric States,
that measures
energy
(e.g.,
kilowatt
hours
per year for
refrigerators
United
Canada,
theefficiency
European
Union
(EU),
Australia,
New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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Industry Components
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
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Food Preservation
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Electronics
Lighting
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
requirements
in 2006/07.”
The
were1%present
with
successive
rounds of
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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61%
Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.
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1

Council for Sustainable Development
46/F, Revenue Tower
5 Gloucester Road
Wan Chai, Hong Kong
By email: comments@susdev.org.hk
Dear Sir/Madam
Submission on Long Term Decarbonisation Strategy
It is clear from the 2018 Intergovernmental Panel on Climate Change (IPCC) Special
report on Global Warming of 1.5⁰C (Special Report) that the next ten years are critical
and will determine whether the world is able to limit global temperature rise to 1.5⁰C.1 In
order to limit global warming at any level, we must reach zero CO2 emissions.
If global emissions are to reach zero in thirty years, there is a one-in-two chance of
limiting global warming to 1.5 C. To increase chances to a two-in-three chance,
greenhouse gas (GHG) emissions must be reduced to zero in twenty years.
Incremental steps are no longer adequate – we need to dramatically increase action. It is
incumbent on cities like Hong Kong, which have the resources and capabilities to
accelerate action, to do twice as much in half the time.
In the last 12 months, a growing number of cities around the world have declared a
climate emergency to drive deep cuts in emissions. As of July 2019, 822 cities, councils
and jurisdictions worldwide have declared a climate emergency. These include New
York, San Francisco, Paris, Sydney and Melbourne.
It is submitted that Hong Kong’s carbon reduction targets should meet those of other
major cities at the forefront of climate change action. Accordingly, we submit that Hong
Kong should match Sydney, London and San Francisco’s targets by reducing its
emissions by 50% by 2030 and reach zero emissions by 2050.
Reducing Hong Kong’s emissions to net zero by 2050 falls short of the IPCC’s call to
reduce emissions to zero in twenty years. However, it is a substantial improvement to
Hong Kong’s current target of reducing absolute emissions by 26-36% by 2050. Hong
Kong’s current level of ambition is untenable and must be revised given the urgency and
urgency of the findings of the 2018 IPCC Special Report.
This submission calls for the following measures to be implemented:
•
•
•

1

a carbon pricing mechanism;
a NABERS disclosure regime for buildings; and
Top Runner appliance standards.

IPCC, 2018: Summary for Policymakers. In: Global Warming of 1.5°C. An IPCC Special Report

1

For further information, I can be contacted at by email at
telephone at

or by

.

Yours sincerely,
Janice Baird

2

My background
I am an environmental lawyer. I have worked on projects involving contaminated land
litigation, climate change law, carbon capture and storage and energy law as well as
offshore oil and gas regulation.
My professional experience includes working for the Australian Energy Market
Commission. I have also worked as part of the environmental law and commercial
litigation teams in Clayton Utz, a top tier Australian law firm.
I have written submissions as part of the Environment and Planning Law Committee of
Young Lawyers NSW in relation to climate change law and in my personal capacity. The
submissions I have written have resulted in policy and regulatory changes in various
jurisdictions including Australia, the Cayman Islands and the British Virgin Islands.
I hold a Bachelor of Laws (LLB) from Sydney University and a Bachelor of Arts (BA) from
Stanford University.

3

Carbon Pricing Mechanism
The need for a carbon pricing mechanism
1. Earlier this year, the IMF said, ‘There is a growing consensus that carbon pricing—
charging for the carbon content of fossil fuels or their emissions—is the single most
effective mitigation instrument.’2 A carbon price is a critical instrument for reducing
emissions because it provides across-the-board incentives for shifting to reduce
energy consumption, transitioning to cleaner fuels, and mobilising private finance.3
2. The IPCC, the World Bank, the International Monetary Fund (IMF) and the
Organisation for Economic Co-operation and Development (OECD) have all called
for urgent, comprehensive and robust carbon pricing mechanisms to be implemented
globally.4 These calls have been repeated in light of record high levels of emissions
in 2018 and the IPCC warning that the narrow window to limit catastrophic climate
change effects is fast closing.5

Global implementation of carbon pricing initiatives
3. Carbon pricing mechanisms in the form of carbon taxes or emissions trading
schemes (ETS) have been implemented or are scheduled for implementation in 57
regional, national and subnational jurisdictions (see Figure 1 below). At present,
these schemes cover 11 gigatons of carbon dioxide equivalent (GtCO2e) or about 20
percent of global GHG emissions.6
4. The following cities are implementing or planning to implement carbon pricing
schemes:
•
•
•
•
•
•
•
•
•
•

Beijing – pilot ETS;
Chongqing – pilot ETS;
Fujian – pilot ETS;
Hubei – pilot ETS;
Rio de Janeiro – ETS or carbon tax under consideration;
Saitama – ETS;
Sao Paolo – ETS or carbon tax under consideration;
Shanghai – pilot ETS;
Shenzhen – pilot ETS;
Singapore – carbon tax;

2

Ibid.
Christine Lagarde and Vitor Gaspar, ‘Getting Real on Meeting Paris Climate Change Commitments’ (May 3,
2019) <https://blogs.imf.org/2019/05/03/getting-real-on-meeting-parisclimate-change-commitments/>.
4
“State and Trends of Carbon Pricing 2019” State and Trends of Carbon Pricing (June), World Bank,
Washington DC. Doi: 10.1596/978-1-4648-1435-8. Licence: Creative Commons Attribution CC BY 3.0 IGO.
5
IPCC, above n 1.
6 World Bank, above n 4, 6.
3

4

•
•

Tianjin – pilot ETS; and
Tokyo- carbon tax.7

Figure 1: Summary map of regional, national and subnational carbon pricing initiatives
implemented, scheduled for implementation and under consideration (ETS and carbon
tax)

7

World Bank, above n 4, 13-15.

5

Figure 2: Sectoral coverage and GHG emissions covered by carbon pricing initiatives
implemented or scheduled for implementation, with sectoral coverage and GHG
emissions covered8

8

World Bank, above n 4, 9.

6

5. Regionally, China, Korea and Singapore have already implemented or are planning
to implement national carbon pricing schemes (see Table 1 below).
Table 1: Asian national carbon pricing schemes - commencement and volume
Commencement

Volume

China (national ETS)

2020

3 GtCO2e

Korea (ETS)

2015

694.1 Mt CO2e

Singapore (carbon tax)

2019

40.7 Mt CO2e

Other Asian countries that are considering carbon pricing schemes include Thailand,
Indonesia and Vietnam.
6. Of the above, the most proximate and relevant to Hong Kong is China’s national
ETS. It will commence operation in 2020 and will be the largest carbon market in the
world. Cities such as Beijing, Shanghai and Shenzen have been trialling ETS
schemes since 2013 and have already completed 5 compliance years. It is submitted
that Hong Kong must commence a carbon price to remain on the cutting edge of
discovery, innovation and investment in the future.9
7. Hong Kong is well-placed to implement a carbon pricing scheme because of its
human capital, financial expertise and position as a leading financial center.10 If Hong
Kong implements an ETS, it is in a position to facilitate trading of financial
instruments in relation to carbon mitigation under market based approaches to
address the problem.
8. Given the global scale of current carbon pricing initiatives, Hong Kong also has the
opportunity to cooperate with other jurisdictions in relation to carbon pricing to reduce
the cost of implementing mitigation actions, increase market liquidity and increase
effectiveness in achieving emissions reductions.11

Are carbon taxes or ETSs more effective?
9. There are two main policy options for introducing a carbon price. The first is a carbon
tax that sets a tax or fee on GHG emissions or the carbon content of fossil fuels. The
second is an ETS that limits the total allowable volume of GHG emissions over a
particular time period from a specific set of sources and that allows for trading of
emission rights.

9

High-Level Commission on Carbon Prices. 2017. Report of the High-Level Commission on Carbon Prices.
Washington, DC: World Bank. License: Creative Commons Attribution CC BY 3.0 IGO, 8.
10
Ernest Kao, ‘Hong Kong can take the lead in carbon trading US economist argues’, South China Morning
Post, (28 February 2017) <https://www.scmp.com/news/hong-kong/healthenvironment/article/2074770/hong-kong-can-take-lead-carbon-trading-us>.
11
World Bank, above n 4, 9.
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10. The advantages and disadvantages of each system are summarized below.
Table 1: Comparison between a carbon tax and ETS
Characteristic

Carbon tax

ETS

1.

Administrative
costs12

Lower administrative
costs.

Higher administrative costs.

2.

Pricing certainty

Price certainty.

Uncertain price. However,
uncertainty can be reduced
by price containment
mechanisms such as price
floors (eg UK), price ceilings
(eg US RGGI) and
auctioning of reserve units
at a fixed price (eg Korea).

3.

Emission
reduction
certainty

Uncertain quantity of
emission reductions.

Fixed quantity of emission
reductions.

4.

Sector coverage

Typically cover a broad
range of sectors.

Typically covers a limited
number of sectors such as
industry, power generation,
transport or buildings.

5.

Revenue

Higher revenue

Lower revenue

11. Both carbon taxes and ETSs are capable of delivering deep cuts to GHG emissions
and driving transformative structural change to drive the transition to a low-carbon
economy. In the last two years, the IMF and the World Bank have published reports
analyzing the performance of existing carbon pricing schemes. These reports have
concluded that it is not the particular form of the carbon pricing scheme (eg a carbon
tax or ETS) that determines effectiveness but rather the particular characteristics of
the scheme.
12. The following factors have been identified as being important for delivering effective
and efficient outcomes:
•
•
•

Price – Is the price high enough to meet Paris Agreement commitments?
Sectors – Which sectors and what percentage of GHGs are covered?
Interactions - How does the scheme interact with other policy instruments?

13. According to a new IMF report, the most appropriate policy instrument will depend
on local circumstances. For example, in fossil-fuel intensive jurisdictions like India
12

Fiscal Policies for Paris Climate Strategies – From Principle to Practice, 2019. IMF Policy Paper.
Washington, DC: International Monetary Fund, 15.
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and China, taxing coal alone is estimated to be as effective as an economy-wide
carbon tax. In the USA, the projected emission reductions of an ETS as compared to
an electricity CO2 tax are approximately equal. To illustrate this point, the table
below contains data extracted from the IMF report comparing CO2 reductions from
different policy measures.13
Table 2: CO2 Reduction from Various Policies, 2030 (as a fraction of CO2 reductions
under a US $70 carbon tax)
Country

Coal Tax

ETS

Electricity
Output Tax

Electricity
CO2 tax

Road Fuel
Taxes

Australia

0.77

0.83

0.36

0.84

0.03

Canada

0.26

0.40

0.03

0.37

0.07

China

0.95

0.79

0.20

0.73

0.01

France

0.24

0.28

0.00

0.24

0.08

Germany

0.72

0.71

0.13

0.68

0.02

Japan

0.69

0.67

0.26

0.63

0.02

USA

0.48

0.69

0.23

0.68

0.06

14. The IMF found that, broadly speaking, “ETSs are typically around 40-70 percent as
effective as broad carbon pricing, not because of the instrument itself but rather its
assumed coverage (based on general practice to date) of power generators and
large industry only.”14
15. For various reasons, most ETSs have also resulted in carbon prices being too low to
meet Paris Agreement targets (see Fig 3 below). The High Level Commission on
Carbon Prices (Commission), which is chaired by Joseph Stiglitz (Nobel Laureate in
Economics) and Lord Nicholas Stern, found that, for a carbon price to deliver the
deep emissions cuts to limit global warming to 1.5C, the carbon price must be at
least USD $40-$80/tCO2 by 2020 and US $50-100/tCO2 by 2030.15 These price
estimates assume ambitious carbon policies being implemented simultaneously.
16. Without such complementary policies, the IPCC Special Report estimates that
carbon prices ranges of US$135–6,050/tCO2e in 2030, US$245–14,300/tCO2e in
2050, US$420– 19,300/tCO2e in 2070, and US$690–30,100/tCO2e in 2100
(undiscounted values) are necessary for a pathway to keep peak temperatures
below 1.5°C in the 21st century with 50–66 percent probability.16

13

Ibid 31.
Ibid.
15
High-Level Commission on Carbon Prices, above n9, 3.
16
World Bank, above n 4, 22.
14

9

Executive summary
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Carbon price (US$/tCO2e)

i ure 3: Prices
rices in i in le
ented car on carbon
ricin initiati
es
Figure
implemented
pricing
initiatives
130
127

Note: Nominal prices on April 1, 2019, shown for illustrative purpose
only. The Australia ERF Safeguard Mechanism, British Columbia
GGIRCA, Canada federal OBPS, Kazakhstan ETS, Nova Scotia
CaT, Newfoundland and Labrador PSS, Saskatchewan OBPS and
Washington CAR are not shown in this graph as price information
is not available for those initiatives. Prices are not necessarily
comparable between carbon pricing initiatives because of differences
in the sectors covered and allocation methods applied, specific
e emptions, and different compensation methods

Sweden carbon tax

120

110

100
96

EU ETS 25

Switzerland carbon tax,
Liechtenstein carbon tax

24 UK carbon price floor
Denmark carbon tax (F-gases) 23

90

22

Alberta CCIR,
Alberta carbon tax
Ireland carbon tax
Korea ETS

17

New Zealand ETS,
Spain carbon tax

80
Slovenia carbon tax 19
70

60

50

70

60
59

50

Finland
carbon tax
(transport fuels)
Finland carbon
tax (other
fossil fuels)
Norway carbon
tax (upper)

Minimal price
range needed
by 2020 to be
consistent with
achieving the
Paris Agreement
temperature
target.

Québec CaT,
16
California CaT

Portugal carbon tax 14

Newfoundland and
Labrador carbon tax,
15 Canada federal fuel
charge, Prince Edward
Island carbon tax

France
carbon tax
11 Beijing pilot ETS

40

30

31

Iceland carbon tax

26

Denmark carbon tax
(fossil fuels), BC carbon tax

Argentina carbon tax (most liquid
fuels), Saitama ETS, Tokyo CaT

6

20

5
Shanghai pilot ETS, Hubei pilot ETS,
Singapore carbon tax

10

0

Estonia carbon tax,
Tianjin pilot ETS, Fujian pilot ETS

4
3

Norway carbon tax (lower),
Mexico carbon tax (upper),
Guangdong pilot ETS,
Japan carbon tax

1

Argentina carbon tax
(fuel oil, mineral coal
and petroleum coke),
Shenzhen pilot ETS,
Chongqing pilot ETS

2

Mexico carbon tax (lower),
<1
Ukraine carbon tax, Poland carbon tax

Switzerland ETS,
Colombia carbon tax,
Latvia carbon tax,
Chile carbon tax, RGGI
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17. In response to the IPCC Special Report, many jurisdictions that have carbon pricing
schemes are urgently tightening their requirements. Such measures include
increasing prices, removing exemptions or increased stringency.17
18. Accordingly, it is submitted that whether Hong Kong chooses a carbon tax or ETS,
the carbon price level must be set at levels necessary to keep peak temperatures
below 1.5°C. Further, the pricing mechanism must be flexible and adaptable enough
to account for changes in technology and the impact of policies on emissions.

A carbon tax for Hong Kong
19. In my view, an economy-wide carbon tax would be the most appropriate policy option
for Hong Kong for the following reasons:
•

Predictable and credible price signals – A carbon tax enables economic
actors to reliably predict their estimated liabilities. Further, entrepreneurs who
invest in low-GHG technologies can anticipate market advantages over highGHG competitors.18

•

Lower administrative costs – A carbon tax would require lower administrative
costs in developing market rules, administering the market and enforcing rules to
prevent market manipulation.19

•

Higher government revenue – According to the IMF, the revenue potential from
an ETS, even when units are fully auctioned, is about 30-50% of a carbon tax.20

20. Hong Kong should have a carbon price that rises at fixed intervals similar to the
Canadian federal backstop. However, the carbon price for Hong Kong should be in
line with the Commission’s recommendation of a range of US $40-$80/tCO2e and
rise incrementally per year until it reaches US $50-100/tCO2e.
21. If, in the alternative, the government finds that an ETS is more suitable for Hong
Kong, it is submitted that the ETS should have broad industry coverage that reflects
the city’s emission profile. As such, an ETS should cover the building, power
generation, electricity, transportation and waste sectors. As with the carbon price, the
ETS should be designed with a price floor, similar to one implemented by the UK, to
ensure minimum prices meet the Commission’s recommended price range to keep
peak temperatures below 1.5C.
22. Should Hong Kong implement an ETS, it should collaborate with other jurisdictions to
lower the cost of implemention. The World Bank has estimated that cooperation
between ETS jurisdictions could lower the costs of implementation by 32% by
2030.21 For example, New Zealand and California are exploring options to cooperate
with EU in relation to carbon markets.22
17

World Bank, above n4, 9-10.
High-Level Commission on Carbon Prices, above n9, 10.
19
Ibid.
20
IMF, above n12, 32.
21
World Bank, Global Cooperation through Carbon Markets Could Cut Climate Mitigation Costs
Dramatically: New World Bank Report (18 October 2016) <https://www.worldbank.org/en/news/press18
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Government revenue from a carbon tax
23. Carbon price schemes are a significant source of revenues for governments. Based
on current CO2 emissions and an absence of international transfers, a US $30/tCO2e
price has the potential raise more than 1.5 percent of GDP in half of 87 countries.23
Based on Hong Kong’s 2018 GDP this would mean revenue of approximately USD
$5.4 billion.
24. Carbon policy packages that have both revenue and spending components have a
higher probability of success than packages with only revenue components.
“Revenue” refers to policies that have a tax or pricing instrument. “Spending” refers
to policies such as tax reductions, increased spending on social protection, cash
transfers or public services.
25. In its 2017 report, the Commission made the following findings regarding carbon
pricing revenue:
•

Revenue can be “recycled” into broad cuts in other taxes, potentially through
“revenue neutrality” to offset the burden of the carbon tax and encourage progrowth tax reforms. Examples of this include household rebates to support
poorer groups.24

•

Revenues can be used to smooth the transition to decarbonisation for carbonintensive sectors. Examples of this include Japan providing support for
“structurally depressed industries” when modernizing its economy in the 1960s
and 1970s and the US providing assistance to declining sectors when liberalizing
trade policies in the 1970s.25

•

Revenues can help finance public goods such as education, health and social
safety nets. A recent study showed that a US $30/tCO2 tax could more than
double levels of social assistance in 60 out of 87 countries.26

•

Revenues can foster technological change to drive the transition to
decarbonisation. Examples of this include investment tax credits, R&D tax credits
or to support energy investments and innovation.27

26. It is submitted that, if a carbon price is implemented in Hong Kong, it should be
revenue neutral, with funds used to assist the poor and vulnerable, to invest in
energy efficient infrastructure and to encourage technological change.

release/2016/10/18/global-cooperation-through-carbon-markets-could-cut-climate-mitigation-costsdramatically-new-world-bank-report>
22
European Commission, EU and California to step up cooperation on carbon markets (13 September 2018)
<https://ec.europa.eu/clima/news/eu-and-california-step-cooperation-carbon-markets_en>
23
High-Level Commission on Carbon Prices, above n9, 37.
24
Ibid 39.
25
Ibid 41.
26
Ibid 44.
27
Ibid 44-45.
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Recommendations:
•

An economy-wide carbon tax that rises at fixed intervals in line with the
Commission’s recommendation of a range of US $40-$80/tCO2e and
rises incrementally per year until it reaches US $50-100/tCO2e.

•

Alternatively, an ETS with broad industry coverage that reflects the
Hong Kong’s emission profile. As such, an ETS should cover the
building, power generation, electricity, transportation and waste
sectors. As with the carbon price, the ETS should be designed with a
price floor, similar to one implemented by the UK, to ensure minimum
prices meet the Commission’s recommended price range to keep peak
temperatures below 1.5C.

•

If an ETS is determined to be the most appropriate form of carbon
pricing, cooperation with other jurisdictions in relation to carbon
markets to lower the cost of implementation.

•

A carbon price that is revenue neutral with funds used to assist the poor
and vulnerable, to invest in energy efficient infrastructure and to
encourage technological change.
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Energy Consumption By Sector, 2016
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Transport
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The need for ambitious building policies

27. Buildings are critical to reducing Hong 21%
Kong’s emissions because they account for
Residential
over 90% of its electricity usage and 60% of its GHG emissions.28
Total: 289,219 TJ

Figure 4: Electricity Consumption by Sector 201629
Electricity Consumption By Sector, 2016
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Source: EMSD, HKSARG

28. Hong Kong already has a wide range of measures to address energy efficiency and
savings in buildings. However, existing measures have not resulted in a reduction of
GHG emissions for Hong Kong. On the contrary, GHG emissions over the past few
years have remained between 40-45 million tCO2e per annum. 30
29. The IPCC has called for urgent and immediate reform to the building sector because
of lock-in risk. The IPCC Fifth Assessment Report (AR5) states:
“Even if the most ambitious of currently planned policies are implemented,
approximately 80% of 2005 energy use in buildings globally will be ‘locked in’ by
2050 for decades, compared to a scenario where today’s best practice buildings
become the standard in new building construction and existing building retrofit. As a
result, the urgent adoption of state-of-the-art performance standards, in both new
and retrofit buildings, avoids locking-in carbon intensive options for several
decades.”31
28

Council for Sustainable Development, Public Engagement on Long Term Decarbonisation Strategy (14
June 2019 <https://www.susdev.org.hk/en/public-engagement.php>.
29
Ibid.
30
Environment Bureau, Hong Kong’s Climate Action Plan 2030+ (January 2017)
<https://www.climateready.gov.hk/files/report/en/HK_Climate_Action_Plan_2030+_booklet_En.pdf>.
31
Lucon O., D. Ürge-Vorsatz, A. Zain Ahmed, H. Akbari, P. Bertoldi, L. F. Cabeza, N. Eyre, A. Gadgil, L. D.
D. Harvey, Y. Jiang, E. Liphoto, S. Mirasgedis, S. Murakami, J. Parikh, C. Pyke, and M.V. Vilariño, 2014:
Buildings. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the
Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Edenhofer, O., R. PichsMadruga, Y. Sokona, E. Farahani, S. Kadner, K. Seyboth, A. Adler, I. Baum, S. Brunner, P. Eickemeier, B.,
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30. Deep decarbonisation of the building sector is not only consistent with, but also
necessary for improving Hong Kong’s efficiency and enabling it to remain competitive
in the global market. Every dollar spent unnecessarily on energy can be used for a
higher purpose by the government, businesses and people.
31. The following sections apply findings from the International Energy Agency (IEA) and
AR5 to the building sector in Hong Kong. These sections address deficiencies in the
current regulatory framework and answer questions 5 and 6 of the Long Term
Decarbonisation Strategy.

The urgent need for more green buildings in Hong Kong
32. Making buildings more sustainable can have a significant impact on emissions.
Advanced green buildings can vastly outperform conventional buildings in relation to
energy consumption. For example, a typical commercial building in a hot-humid
climate consumes 50-150 kWh/m2/year. In contrast, an advanced building in the
same climate consumes 15-30 kWh/m2/year.32
33. To illustrate this point, the table below contains data extracted from AR5 comparing
energy consumption between typical and advanced green buildings.33
Table 7: Typical and current best case specific energy consumption (kWh/m3/yr) for
building loads directly related to floor area
End use

Climate
Region

Residential

Commercial

Advanced

Typical

Advanced

Typical

Heating

Moderate

10-20

40-100

10-30

40-100

Cooling

Hot-humid

3-15

10-30

15-40

50-150

Ventilation

All

4-8

0-8

0-20

10-50

Lighting

All

2-4

3-10

5-20

30-80

34. To substantially reduce building emissions, Hong Kong must rapidly transition its
building stock from typical to advanced buildings. Since its launch in 2010, only 1061
projects were registered by Hong Kong’s voluntary green rating tool, the Building
Environmental Assessment Method Plus (BEAM Plus). 34 The 1061 also includes
projects which fulfilled prerequisites but did not obtain enough credits for a Bronze
Kriemann, J. Savolainen, S. Schlömer, C. von Stechow, T. Zwickel and J.C. Minx (eds.)]. Cambridge
University Press, Cambridge, United Kingdom and New York, NY, USA, 675.
32
IPCC, above n 31, 688.
33
Ibid.
34
Hong Kong Green Building Council, HKGBC Beam Plus
<http://greenbuilding.hkgbc.org.hk/posts/view/BEAMPlus_Intro>.
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rating. Only 156 buildings were rated Gold and 81 buildings were rated Platinum
under the BEAM Plus scheme.35
35. Given that Hong Kong currently has 42,000 buildings in the private sector, the
percentage of advanced green buildings in the city is extremely low. After 8 years of
the BEAM Plus scheme in operation, only 0.2% of private sector buildings are rated
Platinum and only 0.39% are rated Gold.
36. The situation is urgent. IPCC AR5 found that without a significant shift to the highest
performing buildings, building energy use will continue to rise and “a major reduction
in building energy use will not take place without strong policy efforts, and particularly
the use of building codes that require adoption of the ambitious performance levels
set out in Section 9.3 as soon as possible. Recent research (Ürge-Vorsatz et al.,
2012a) finds that by 2050 the size of the lock-in risk is equal to almost 80 % of 2005
global building heating and cooling final energy use (see Figure 9.12).”36
37. IPCC AR5 found lock-in risk is further exacerbated by climate feedback loops. If the
global temperatures continue to rise, demand for cooling will rise, which will further
increase energy demand. The risk presented by this situation is illustrated in Figure 8
below. By 2050, even if temperatures continue to rise, the best case scenario shows
a 52% reduction in energy use from building from 2005 levels with wide deployment
of state-of-the art green buildings. In a sub-optimal scenario, buildings remain
inefficient and energy use and there is a 76% difference between the best case and
sub-optimal scenario.37

35

Hong Kong Business Environment Council, Investing in Buildings Energy Efficiency: How to Enhance
Hong Kong’s Policy Framework (2019).
36
IPCC, above n 31, 697.
37
Ibid.
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Figure 8: Final building heating and cooling energy use in 2005 and in scenarios from
the Global Energy Assessment (GEA) for 2050, organized by eleven regions (UrgeVorsatz et al., 2012a)

How green buildings are rated in Hong Kong
38. Green building rating tools incentivise the design and construction of green buildings.
A building that has obtained a green rating can advertise its rating to tenants or
purchasers. This allows developers to capitalize on their investment and increases
awareness of building performance, which drives demand for such buildings.38
39. At present, the Hong Kong Green Building Council (HKGBC) has a voluntary green
building ratings tool called the Building Environmental Assessment Method Plus
(BEAM Plus). Relevantly, it can rate the energy efficiency of buildings either
38 Lily Allen. Green Building Rating Tools. Cities and Climate Change 2009, Cole R, Howard N, Ikaga T,

Nibel S. Building Environmenal Assessment Tools: Current and Future Roles. Paper presented to the
Sustainable Building 05 Conference, 28 September, Tokyo Japan; Campbell E, Hood I. 2006. Assessment
of Tools for Rating the Performance of Existing Buildings. A Preport on the Options. Greater Vancouver
Regional District.
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independently or as part of a comprehensive sustainability rating that considers
others factors such as management, water use and indoor environmental quality.
40. BEAM Plus is comparable to other rating tools such as the Building Research
Establishment Environmental Assessment Method (BREEM) in the UK, the
Leadership in Energy & Design (LEED) in the United States and Canada and the
Green Star in Australia.
41. BEAM Plus, BREAM, LEED and Green Star are intended to differentiate and market
buildings with strong environmental credentials, rather than as tools for general
application to all buildings. For example, the Green Star certification in Australia is
intended for buildings in the top 25% of the Australian market.39
42. For example, the BEAM Plus assessment criteria for energy use are comprehensive
and rigorous. They include:
•

an energy management plan;

•

data collection and reporting such as sub-metering systems, energy audit
reports and carbon audit reports;

•

energy efficient practices such as turning on equipment based on operating
hours, encouraging stair use and routine cleaning of lighting equipment;

•

energy efficient measures such as air conditioning motion sensors, LED
lighting, lighting dimming controls and windows that can be opened;

•

benchmarking energy results when compared with data published by the
Electrical and Mechanical Services Department (EMSD); and

•

innovative techniques and performance enhancements that result in
exemplary performance.40

43. Further, BEAM Plus registration fees range between HK $69,000 – $687,000
depending on floor area. The assessment fees range between HK $154,400$3,044,300.41 Certifications are valid for 5 years.
44. It has been said by industry participants that the complexity and cost of tools such as
BEAM Plus, LEED and BREEAM render them unsuitable for use as a practical tool
to communicate the energy efficiency and carbon emissions of buildings. 42 It is
39

Ibid.
Hong Kong Green Building Council. Beam Plus Existing Buildings Version 2.0 Selective Scheme (2016) <
https://www.beamsociety.org.hk/files/download/BEAM%20Plus%20Existing%20Buildings%20v2_0_Selectiv
e%20Scheme.pdf>.
41 Hong Kong Green Building Council. BEAM Plus Project Assessment Scheme (September 2019) <
https://www.hkgbc.org.hk/eng/beam-plus/beam-plus-references/fee/FeeFiles/NB_Fee%20Scale(v71)_20190904_e.pdf>.
42
Larsson N. 2004. An overview of green building rating and labeling systems. Paper presented to the
Symposium on Green Building Labelling, 19 March Hong Kong, Hes. D Effectiveness of ‘Green’ Building
Rating Tools: A review of performance. International Journal of Environmental, Cultural, Economic & Social
Sustainability 3(4).
40
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submitted that BEAM Plus cannot drive market transformation towards advanced
green buildings unless it is accessible and widely used.

A more practical way to rate energy efficiency
45. The United States and Australia have recognised the need for simpler, more
practical and accessible building energy performance rating systems that can be
broadly implemented across the building sector. These systems are often recognised
as the most advanced in the world.43
46. In 1999, both countries commenced energy efficiency rating schemes in tandem.
Key characteristics of each scheme are compared in Table 8 below.
Table 8 Key characteristics of Energy Star (United States) and NABERS (Australia)

1.

Characteristic

Energy Star

Input

•

Annual energy
consumption data

•

Annual energy
consumption data.

•

Gross floor area (GFA)

•

Net lettable area.

•

Occupancy – percentage
of GFA that is occupied
and operational

•

Number of computers

•

Hours of occupancy

•

Irrigated area – amount of
outdoor vegetated area
that is regularly supplied
with water

•

Number of buildings

NABERS

Additional input may be
required depending on the
type of building.
For example, a financial office
will require data on:
•

Weekly operating hours

•

Number of workers on
main shift

43

Paul Bannister, Lane Burt and Adam Hinge. Under the Hood of Energy Star and NABERS: Comparison of
Commercial Buildings Benchmarking Programs and the Implications for Policy Makers. 2016 ACEEE
Summer Study on Energy Efficiency in Buildings.
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Characteristic

2.

Calculation

Energy Star
•

Number of computers

•

Percent of the property that
can be cooled by
mechanical equipment44

Energy Star compares the
energy intensity to a range of
energy intensities of the same
building type across the
country and produces an
energy efficiency rating on a
scale of 1-100.

NABERS

NABERS converts data on
energy use to GHG
equivalents and then
“normalizes” the figures to
take into account factors
such as hours of use,
equipment density and
local climate.
The normalized figures are
then divided by the rated
area, giving a figure
expressing emissions per
square meter.
This number is then
compared against the
benchmark for the
State/Territory and type of
building, which produces in
a rating.

3.

Mandatory
voluntary

4.

Coverage

or Energy Star is voluntary at the
federal level. It is applied by a
number of states at voluntary
and mandatory levels.

The Commercial Building
Disclosure (CBD) Program
requires most sellers and
lessors of office space of
1000 square meters to
have an up to date Building
Energy Efficiency
Certificate (BEEC). The
BEEC requires a NABERS
rating and a Tenancy
Lighting Assessment.

The rating covers whole
buildings energy performance.

There
are
separate
NABERS ratings for
•

Base building energy –

44

US EPA, Portfolio Manager Data Collection Worksheet
<https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet>.
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Characteristic

Energy Star

NABERS
this is used when
central services like
heating and cooling
systems, and lift and
lobby lighting are rated.
•

Tenancy energy rating
– this is used when
business choose to rate
the space they occupy
within a building

FIGURE 37. IMPACT OF NABERS RATINGS REPORTED BY IPD
FIGURE
38. NUMBER OF NABER
• Whole building
energy
AUSTRALIAN GREEN PROPERTY INDEX 2013/14
rating – this rates the
base
building
and
tenant occupied space.
This is used when a
single tenant occupies
an entire building. 45
5.

US $1,000-$1,50046
(HK $7,839 - $11,759)

Cost

AU $4,000 - $13,00047
(HK $ 21,275 - $69,146)

47. In Australia, the National Australian Built Environment Rating System (NABERS) has
The NABERS
Annual Report
2013/1441 shows
63 per cent
of the
NSW office
market isgreen buildings.
been
successful
in transforming
buildings
into
higher
performing
now rated.
NABERS
Energy average
for rated base
buildings
in NSW
was buildings. From
This
has The
been
accompanied
by score
a decrease
in less
energy
efficient
3.7
stars
with
520MJ/sqm
p.a.
average
building
energy
intensity.
The
NABERS
Energy
2010/2011 – 2013/2014, the number of buildings with ratings of 4.5 stars and over
average
for rated
4.4 stars
with 351MJ/sqm
rose
from
32%tenancies
- 41%. inInNSW
thewas
same
period,
buildings p.a.
withaverage
ratings of 5-6 stars rose
intensity.
rated time
buildings
and average
star-ratings
from
8%The
to number
27%. of
InNABERS
the same
period,
buildings
with 0continue
– 3.5 stars decreased
to increase
in Table 5 and Figure 38.
from
60% as
to shown
32%.48

Lead agency: NSW Government on beh

TABLE 9:
5. NABERS
ENERGY
STARStar
RATING
OFFICE
BASEBase
AND WHOLE
Table
NABERS
Energy
Rating
Office
and Whole Building Distribution
BUILDING DISTRIBUTION41
NABERS rating
0 to 3.5 stars
4 to 4.5 stars
5 to 6 stars

2010/11
60%
32%
8%

Website: www.nabers.com.au
2011/12
48%
37%
15%

2012/13
36%
44%
20%

2013/14
32%
41%
27%

45

NABERS, Offices <https://www.nabers.gov.au/ratings/spaces-we-rate/office-buildings>.
Energy Star, Media FAQs about ENERGY STAR for commercial and industrial buildings
<https://www.energystar.gov/buildings/about-us/press-room/media-faqs>.
47
Australian Government, Frequently Asked Questions, Commercial Building Disclosure
<http://www.cbd.gov.au/frequently-asked-questions>.
48
City of Sydney, Energy Efficiency Master Plan: Improving Energy Productivity 2015-2030 (August 2015)
53.
46
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TED BY IPD

Figure
9: Number
of NABERS
buildings
in Australia
41
FIGURE
38. NUMBER
OF NABERS
RATED rated
BUILDINGS

he NSW office market is
buildings in NSW was
sity. The NABERS Energy
J/sqm p.a. average
e star-ratings continue
Lead agency: NSW Government on behalf of the Australian, state and territory governments.

NABERS in Hong Kong

D WHOLE

/13
%
%
%

Website: www.nabers.com.au

2013/14
32%
41%
27%

48. In my view, a mandatory performance-based energy efficiency rating system similar
to NABERS would be the most appropriate policy option for Hong Kong for the
following reasons:
•

Simplifies input requirements by minimising the amount of data owners and
developers would need to collect;

•

Effectively communicates energy efficiency data at the base building, tenancy
and whole of building levels;

•

Low assessment cost compared to BEAM Plus;

•

Effectiveness in driving change because it makes energy efficiency data more
transparent.

49. If a NABERS system is implemented, it should have the following characteristics:
•

disclosure of energy efficiency ratings and expected energy cost/m2 should be
mandatory at point of sale or lease for commercial and residential buildings with
space of more than 1000 m2; and
CITY OF SYDNEY | Energy Efficiency Master Plan

•

annual emissions reporting requirements for commercial and residential buildings
with space of more than 1000 m2 with display requirements in the buildings.

50. Government buildings play an important role in leading change. As such,
performance standards should be implemented for government buildings. For
example, where the government owns and occupies more than 50% of a building, it
should commit to a NABERS or equivalent rating of more 4.5 stars.
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Recommendations:
•

A “NABERS” performance-based energy efficiency rating system.

•

Mandatory energy efficiency and expected energy cost/m2 disclosure at point
of sale or lease of commercial and residential buildings with space of more
than 1000 m2.

•

Annual emissions reporting requirements for commercial and residential
buildings with space of more than 1000 m2 with display requirements in the
buildings.

•

Performance standards in relation to energy efficiency ratings for government
buildings.
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Appliances
Emission reductions from efficient appliances
51. Appliances and building equipment such as lights, air conditioning and water heaters
account for almost all the energy used in buildings. 49 Accordingly, increasing
appliance energy efficiency is fundamental to reducing emissions from buildings.
Recent performance improvements and cost reductions in technologies make it
possible to achieve large, cost-effective reductions in building energy use.
52. AR5 found that significant energy efficiency improvements can be achieved by
replacing appliances by more efficient models. To illustrate this point, the table below
contains data extracted from the report comparing energy savings from different
appliances.
Table 3: Potential savings in energy consumption by appliances50
Item

Savings potential

1.

Televisions

32-45% in Europe
44-58% in North America
55-60% in Australia

2.

Computer monitors

70%

3.

Refrigerator-freezers

40% minimum potential savings compared to best
standards

4.

Cooking

50% in Europe

5.

Ovens

25% for natural gas ovens
45 % for conventional electric ovens
75% for microwave ovens

6.

Clothes driers

50% in Europe

7.

Air conditioners

50-75%

8.

Ceiling fans

50-57%

9.

Office computers and
monitors

40%

49

Environmental and Energy Study Institute, Fact Sheet – Energy Efficiency Standards for Appliances,
Lighting and Equipment (2017) < https://www.eesi.org/papers/view/fact-sheet-energy-efficiency-standardsfor-appliances-lighting-and-equipmen>.
50
IPCC, above n 31, 692.
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53. The potential for emissions reductions from efficient appliances is substantial. For
example, the United States’ energy efficiency standards program is expected to
deliver an emissions reduction of 470 million tCO2e by 2035, which is the equivalent
of the annual emissions of 118 coal-fired power plants or 100 million cars.51
54. Energy efficiency measures are not only effective, but cheaper than other
alternatives. In its 2016 report on appliance standards, the International Energy
4E: Achievements
Appliance
Energy
Efficiency
and Labelling
Agency (IEA) of
has
found that
end-use
energy Standards
efficiency measures,
suchPrograms,
as energy2016
efficiency standards for appliances, have the lowest marginal cost compared to other
mitigation options (see Figure 5 below).

Figure 7: Marginal emission reduction costs for the global energy system, 2050 (IEA) [33]

Figure 5: Marginal emission reduction costs for the global system52
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It should be noted that cost-effectiveness of EESL measures are usually ensured by setting performance
Going beyond minimum standards
requirements at a level where the life cycle costs are minimised8.
Since a large proportion of the costs associated with EESL programs relate to the expected changes in product
55.price,
Globally,
many countries
use thecost
combination
of energy
efficient standards
and
purchase
understanding
the incremental
of energy efficiency
improvement
is key to accurately
labels for appliances. The tools operate together by “pushing” manufacturers to
predicting the benefit to cost ratio and setting performance requirements. This is discussed further in the
supply more energy efficient products and “pulling” the market by providing
following section.

information to consumers to make better informed decisions and purchase more
efficient models (see Fig 5 below). A system that uses both tools creates compelling
incentives that enable “market transformation”, or in other words, permanent
transformation of a market towards increased sale of energy efficient products.53

51

Natural Resources Defense Council, Strong U.S. Energy Efficiency Standards: Decades of Using Energy
Smarter” (December 2014) <https://www.nrdc.org/sites/default/files/appliance-energy-efficiency-standardsFS.pdf>.
52
International Energy Agency. Achievements of appliance energy efficiency standards and labeling
programs: A global assessment in 2016
< https://www.iea.org/publications/freepublications/publication/4E_S_L_Report_180915.pdf>.
53
North American Energy Working Group. North American Energy Efficiency Standards and Labelling.
<https://www.energy.gov/sites/prod/files/2013/12/f5/naewg_report.pdf>.

25

I. Energy Efficiency Standards and Labels
Standards and labels are particularly effective policy tools for increasing the efficiency
of energy-using appliances, equipment, and lighting by accelerating the penetration of
energy-efficient technology into the marketplace.
Figure
5: Standards
Effect of standards
labels
on thetomarket
for energy
efficient appliances
Figure 1.
and Labelsand
Work
Together
Transform
Markets

Number of
Models
Market Push
with Standards
Market Pull
with Labels

Minimum Standard

Energy
Efficiency

As Figure 1 shows,
effectshas
of standards
and labels
the marketplace
are
56. Currently,
Hong the
Kong
mandatory
and involuntary
labelling
schemes for
complementary.
For
each
energy-using
product
or
process
(e.g.,
household
appliances,
appliances. It does not, however, have any mandatory standards
in place. Such
office equipment,
lighting
products,
industrial
processes,
automobiles),
one can identify
standards
are the
norm
in many
regional
and national
jurisdictions
such as the
aUnited
metric States,
that measures
energy
efficiency
(e.g.,
kilowatt
hours
per
year
for
refrigerators
Canada, the European Union (EU), Australia, New
Zealand, Japan,
and miles
per gallon
for automobiles). The black line in Figure 1 represents the market
Korea,
China
and Singapore.
for energy-using products in the absence of standards and labels. As the red line shows,
standards
“push”
themain
marketmethods
by causingfor
manufacturers
to eliminate
the
57. There
are
three
determining
energy production
efficiency of
standards
for
least
efficient
models
previously
sold.
As
the
hatched
blue
line
shows,
labels
“pull”
the
appliances. Key characteristics of each method are as follows:
market by providing information to consumers that allows them to make betterinformed decisions and purchase the most efficient available models, thus stimulating
• Minimum – All appliances must exceed the minimum energy efficiency standard
manufacturers to design higher-efficiency products. Together, standards and labels
(MEES).
increase the efficiency of products offered in the market.
•Energy
Average
– The
weighted
average
efficiency
of appliances
exceed the
efficiency
programs,
including
standards
and labeling,
aim to fostermust
a
standard.
This
is
determined
by
manufacturer
and
category
with
a
target
year.
sustainable “market transformation” process – permanently transforming specific

markets toward increased sales of energy efficient products. This is done by:
• •Maximum
– The
base
value isthedetermined
by the
efficient
model in the
developing
a metric
to measure
energy efficiency
of amost
country’s
(or region’s)
market.
The
standard
is
set
by
considering
potential
technological
improvements.
major energy uses;
The
weighted
average
efficiency
must
standard.
• designing
clear
procedures
to test of
andappliances
verify energy
use exceed
for each the
of these
uses; This is
determined
by
manufacturer,
by
category
with
a
target
year.
and
• establishing consistent criteria for mandated and/or recommended efficiency
58. Advantages
and disadvantages
of region’s
the three
methods
are set out below.
levels throughout
a country or
different
energy-efficiency
policies and
programs.
Table 4 Comparison between the different standards
Characteristic
1. Focus: on top
or bottom of
market in
terms of
efficiency

Minimum standard

Average standard

Maximum
standard

6
Bottom of
market– eliminates
the least energy
efficient products

Bottom of market
– eliminates the
least energy
efficient products

Top of market
– drives all
products to
achieve maximum
efficiency. After
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Characteristic

Minimum standard

Average standard

Maximum
standard
the target year
passes (eg 5
years), the next
“top runner” is
selected.

2. Flexibility for
manufacturers,
importers and
retailers

Not flexible
– all products must
exceed standard

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

Flexible
– weighted
average of
products must
exceed standard
determined by
manufacturer and
category.

3. Removing
products that
do not meet
minimum
standards from
the market

High
– all products that
do not meet
minimum
standards are
prohibited from
being made,
imported or sold.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

Moderate
– products that do
not meet minimum
standards may still
be made, imported
or sold, provided
the weighted
average exceeds
the minimum
standard.

4. Administrative
burden

High
– Lengthy period to
establish
standards.
Extensive
consultation.

High
– Lengthy period to
establish
standards.
Extensive
consultation.

Moderate
– Target standard
values to be set
are clear, which
shortens the
period required
from the start of
the study to the
final standard
determination.

Which standard has been the most effective?
59. In a 2016 Report, the IEA found that new energy efficiency standards and labeling
programs (EESL) deliver about 30% improvement for new programs and 10-25%
improvement for mature programs. These rates of improvement are highly
accelerated when compared to the baseline rate of 0.5-1% per annum.54
54

IEA, above n 52, 3.
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60. Table 5 below sets out the IEA’s findings regarding the effectiveness of EESL
programs in the EU, Australia and Korea. Figure 6 below shows the trajectory
improvements from the EU EESL program.
Table 5: IEA comparison between results of EESL by jurisdiction

1.

2.

3.

55
56

Jurisdiction

Type of EESL

Result

EU

MEES + labeling

•

18% improvement by 2020.

•

Average rate of 3.4%
improvement per annum
from
2004-2014 55 for
refrigerators

•

Average improvement of
2.7% per annum from 19932014 for refrigerators.

•

Average improvement of
2.2% per annum from 19932014 for separate freezers.

•

59% improvement
1996-2010.

•

Average improvement of
3.4% per annum from 19962010.56

Australia

Korea

MEES + labeling

MEES + labeling

from

Ibid 3.
Ibid 5.
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2.1 2016 Update
Updated impact analysis of the EU Ecodesign program indicates that the current program will cut primary
energy consumption due to these products by 18% (890 TWh) in 2020 (Figure 1); equivalent to a reduction of
9% of the total 2010 EU energy consumption [3].
Figure 1: Primary
energy
consumption ofof
products
included
in the eco-design
impact
accounting,
May57
2015 [3]
Figure
6: Energy
consumption
products
covered
by the EU
EESL
program

ECO PRIMARY ENERGY (TWh/a)
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4E: Achievements
of Appliance Energy Efficiency Standards and Labelling Programs, 2016
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Food Preservation
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Electronics
Lighting
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2.2 Previous

Ventilation

In the years prior to efficiency regulations in 2004, the average efficiency of Australian air conditioning units
improved at approximately
0.5% per annum. This grew to around 3% per annum after 2004 and to around 4%
4000
per annum after updated requirements in 2006/07 [15]. In Korea, a 59% increase in energy efficiency across
all products covered by its EESL program was observed between 1996 to 2010 [16], equivalent to an annual
improvement2000
of 3.4% per annum.

Space Cooling
Space Heating
Water Heating
BAU Primary Energy (TWh/a)

2050

2045

2040

2035

2030

2025

2020

2015

2010

2005

2000

1995

1990

Larger improvements have been observed, for example when new EESL
programs have been first introduced to market where few energy efficiency
For the larger EESL
0
programs had existed
previously. A 32% efficiency improvement was achieved
programs in the USA,
in one year (1994-1995) when Mexico first implemented MEPS for refrigerators
China and Europe total
[17]. A 7% improvement in the efficiency of refrigerators in the EU was recorded
savings are estimated
in the first year following the introduction of mandatory energy labelling in 1995
range betweenin
10-20%
Between
the average sales weighted efficiency of newto
refrigerators
the EU has improved by 3.4%
[18], [19], [20]2004-2014,
.
of national
or sectoral
per
annum,
as indicated
by the market
share
labelled
products shown
in Figure
2. This resulted in a 25%
The rate
of improvement
in the efficiency
of televisions
and of
some
other consumer
energy consumption
electronics products
has also
been above average
sinceperiod
the introduction
of
reduction
in energy
consumption
over this
[4].
EESL programs by several economies from 2008. In most of these cases, the
underlying
rate of technology
has also exceeded
1% per annum [21]
[22]
. the EU-28 [4]
Figure
2: Efficiency
classchange
distribution
of new refrigerators
sold
in

61. Higher rates of improvement to energy efficiency not only result from the type of
standard used but how often the standard is revised and updated. For example, “in
the years prior to efficiency regulations in 2004, the average efficiency of Australian
air
conditioning units improved athave
approximately
0.5%
per annum. This grew to
Where lower long-term rates of efficiency improvements
been OF
observed,
this appears
to be the result of
EU: EFFICIENCY CLASSES
REFRIGERATOR
SALES
around
3%andper
annum
after
2004to and
to
around
4% per inannum
after updated
a failure to review
upgrade
performance
requirements
keep pace
with
the rate of improvement
new
58evidence to show that significant and sustained improvements in
products entering a market.
There is strong
The
were1%present
with
successive
rounds of
requirements
in 2006/07.”
2%
4%
4%
2% trends
4%
1% same
energy efficiency100%
occur where
to on-going revision and7%
updating.
6% policies
9% are
14%
9%(see Figure 7 below)
policy
revision
in
relation
tosubject
Australian
refrigerators
13%
20%
For example, Figure 4 illustrates the impact of successive
policy measures on the performance of refrigerators
17%
27%
21%
in Australia, leading to an annual 3.6% decline in the average energy consumption between 1986 and 2010.
The
32%
80%
USA has also seen a 4% per annum improvement in the energy efficiency41%
of its refrigerators over the period
1989 to 2010,59
driven by continued
updating of policy measures in 1990, 1993, 2001 and 2014 [23].
55%

A+++
Figure 7: Changes to energy efficiency of Australian refrigerators as a result
of policy
changes
A++
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Figure 4: Change in60%
efficiency of Australian
refrigerators [24]
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These substantial efficiency improvements for individual appliances and equipment have translated to national
energy savings and reductions in CO2 emissions. The scale of these savings depend upon the scope and maturity
of national EESL programs, but for the larger programs in the USA, China, Europe and Australia total savings are
estimated to range between 10% and 25% of national or relevant sectorial energy consumption, as applicable
(see Attachment C).
57

Ibid 3.
Ibid.
59
Ibid 5.
58

5
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62. The most successful EESL program has been the Top Runner program in Japan,
which selects the most efficient product on the market as a base value and sets it as
a target for other appliances in the same group. The Top Runner program has
resulted in all covered appliances meeting and exceeding targets. The rate and
extent of improvements of the Top Runner program far outstrips programs in other
jurisdictions such as the EU and Australia. The program’s results come much closer
to achieving the potential energy efficiency improvements projected by AR5 in Table
3 above.
Table 6: Energy efficiency improvements from Japan’s Top Runner Program60
Appliance
1.

Computers

Expected energy
efficiency
improvement
77.9%

Actual energy efficiency
improvement

2.

DVD recorders

20.5%

45.2% (FY2006èFY2010)

3.

Freezers
(for residential use)

12.7%

24.9% (FY 2005è FY 2010)

4.

Gas water heaters
(gas space heaters
with water heater)

1.1%

7.9% (FY2002èFY2008)

5.

Lighting equipment
for fluorescent lamps

7.7%

14.5% (FY 2006 èFY 2012)

6.

Microwave ovens

8.5%

10.5% (FY 2004èFY 2008)

7.

Refrigerators
(for residential use)

21%

43% (FY 2005-FY 2010)

8.

Routers

16.3%

40.9% (FY2006èFY2010)

9.

Switching units

37.7%

53.8% (FY2006èFY2011)

10.

VCRs

58.7%

73.6% (FY1997èFY2003)

11.

Vending machines

33.9%

48.8% (FY2005èFY2012)

85% (FY2007èFY2011)

63. It is submitted that Top Runner is the only program that offers the potential to rapidly
decarbonise at the rate required to keep temperatures below 1.5°C.

60

Ministry of Economy Trade and Industry, Top Runner Program: Developing the Worlds Best Energy
Efficient Appliance and More” (March 2015)
< https://www.enecho.meti.go.jp/category/saving_and_new/saving/data/toprunner2015e.pdf>.
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A top runner program for Hong Kong
64. In my view, a top runner program would be the most appropriate policy option for
Hong Kong for the following reasons:
•

Incentivizes maximum energy efficiency improvements by aligning standards
to the most efficient appliance models available in the market rather than
eliminating the least efficient models.

•

Provides flexibility to industry by allowing manufacturers, importers and
retailers to sell models that are below the standard provided that the average is
still above the standard.

•

Decreases the administrative burden on government by calibrating efficiency
standards to existing models, rather than developing minimum standards and
weighing considerations of economic fairness.

65. If a top runner system is implemented, we recommend a labeling program that tracks
an appliance’s achievement of the standard and clearly indicates when an appliance
fails to meet the standard. We also recommend aligning the standard with existing
maximum standards that already apply to manufacturers, as would be the case with
products made in Japan.
66. If, in the alternative, the government finds that a MEES is more appropriate for Hong
Kong, it is submitted that the MEES should be designed to allow for regular review
and updating of the standard to keep pace with the rate of improvement of new
products entering a market.61

Recommendations:
•

A mandatory “top-runner” maximum standard.

•

If a “top-runner” standard is selected: (1) a labeling program that tracks
an appliance’s achievement of the standard and indicates when an
appliance fails to meet the standard and (2) aligning the standard with
existing maximum standards in other jurisdictions.

•

Alternatively, a mandatory MEES.

•

If a MEES selected, regular review and updating of the standard.

61

IEA, above n 52, 5.

31

