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HEADLINE

We are seeing alarming evidence of increased physical impacts of climate change.
Record temperatures in Hong Kong and Tokyo, flash flood in Seoul and the flooding
in Pakistan are among recent examples. Increasing risks from fires, floods,
heat and drought are apparent across Asia and around the world.

Yet greater risks are not being matched by the increased scale
and urgency of climate adaptation and resilience action

in East Asian cities.
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EXECUTIVE
SUMMARY

QOur research finds that carbon emissions and energy
consumption in Hong Kong and East Asian cities have
rebounded in the post-pandemic period, in line with global
trends. Despite a slight increase in the use of renewable
energy and the introduction of climate change adaptation
measures, the overall progress in reducing carbon emissions
has not been enough to achieve the goal of limiting global
temperature rise to 1.5° C.

We are concerned that if current carbon emissions continue,
it will undermine the climate action plan and fail to meet
the medium-term goal. Hong Kong and Singapore, in
particular, can only meet the recommendations of the
Intergovernmental Panel on Climate Change (IPCC) if
they strengthen measures to significantly reduce carbon
emissions before 2030.

A lot of work needs to be done, including substantial
improvements in carbon reduction targets, accelerating
the implementation of renewable energy plans and energy
transition, and strengthening climate change adaptation
and governance.

The main findings of this study for Hong Kong
and nearby East Asian cities include:

1.

East Asian cities have not adopted a
science-based targets approach in their
climate action plans

2.

Even when aggressive targets have been
set, there are no realistic plans to achieve
them.

3.

Most East Asian cities have made modest
progress in adaptation and resilience
building, but shown inadequate disaster
preparedness for increased frequencies
and severity in heatwaves and sudden
torrential rains and floods caused by
climate change.

4,

Greenhouse gas emissions declined in
East Asian cities during the COVID-19
pandemic, but energy consumption has
rebounded, and greenhouse gas emissions
are expected to rebound as well.

5.

Increasing the proportion of natural gas
in the energy mix is a factor in the cities’
recent reduction of greenhouse gas
emissions. However, natural gas still emits
greenhouse gases and is not a viable
long-term strategy for carbon reduction.

6.

The proportion of renewable energy
and the use of zero-emission vehicles
have both increased, and progress is
encouraging, but still too little.

7.

Residential sectors’ energy consumption
continued to rise during the COVID-19
pandemic, while commercial sectors’
energy consumption has now rebounded.

8.

East Asian cities can play a larger role in
promoting international cooperation on
climate change. Seoul and Tokyo, both
selected as finalists for the 2022 C40
Cities Awards, are the best examples.



We make the following recommendations to
the Government of the Hong Kong Special Administrative Region:

1.

Our Climate Action Reports 2020 and
2021 advised that the government,

in its Climate Action Plan, should

adopt science-based targets and

the trajectory endorsed by the IPCC

and the International Energy Agency

for achieving net zero emissions and
milestones. So far this recommendation
has not been adopted. This year we

take a step further and suggest that the
same approach be used for all sectors
including power generation, building and
transportation, with clear timetables
and emissions reduction targets, and

an explanation of how such targets will
be met. We recommend new reporting
standards for business, i.e. the Sectoral
Decarbonisation Approach (SDA) tools
developed by the Science Based Targets
Initiative. These standards and tools
provide a more detailed decarbonisation
pathway to achieve the goals of the Paris
Agreement.

2.

The 2030 and 2035 targets must

be raised and aligned with IPCC
recommendations and the Paris
Agreement requirements, to limit
temperature rises to 1.5° C above pre-
industrial level. By 2030, Hong Kong
needs to reduce greenhouse gas
emissions by 45% compared to 2005.
An even more ambitious target of 60%
reduction in greenhouse gas emissions
needs to be adopted based on the
science-based target approach.

3.

More ambitious targets should be set

for renewable energy. Solar energy

and offshore wind energy should be
prioritised over problematic waste-
to-energy schemes in the renewables
portfolio. The government should remove
any policy obstacles that hinders the
development of these renewable energy
facilities.

4,

The government should expand the
scope of the Buildings Energy Efficiency
Ordinance (Cap. 610) to make energy
audits mandatory for all industrial,
commercial and residential buildings. It
should also provide financial support for
retrofitting existing buildings to meet
energy efficiency standards, such as
through renewable energy installations.
In light of mandatory energy efficiency
measures, building energy efficiency and
carbon reduction targets should also be
revisited and revised.

5.

Fossil-fuelled vehicles should be fully
phased out, in addition to the ‘no longer
registered by 2035’ as a target set by the
SAR Government, with a clear timeline
and transition plan, in order to raise the
market share of zero emission vehicles.

6.

Key performance indicators, baseline
data, and monitoring and evaluation
systems for all climate change
adaptation measures must be set up and
updated in the Government’s Climate
Action Plan.

7.

The processes for monitoring and
evaluation should take into account

the principle of just transition, to ensure
engagement and dialogue with social
groups in Hong Kong likely to be affected
by climate change and climate action
plans. Annual evaluation reports on the
Climate Action Plan should be published,
to encourage public engagement and
suggestions for improvements to the plan
and its targets.

8.

Sufficient financial resources should be
allocated to strengthen cooperation
and coordination between departments,
to support carbon neutrality goals and
carbon reduction pathways.
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INTRODUCTION

This is the fifth annual report assessing the Hong Kong
SAR’s performance against the goals of the Paris
Agreement. The Paris Watch Hong Kong Climate Action
Report 2022 examines progress against the same set of
five questions we have asked since 2018, and continues to
seek comparisons between climate action in Hong Kong
and nearby cities in East Asia. We also take stock of global
trends and developments relevant to the implementation of
the Paris Agreement.

The Intergovernmental Panel on Climate Change (IPCC) recommends that in order
to Limit the global average temperature increase within 2° C, preferably 1.5° C by
the end of this century, carbon emissions need to be reduced by 45% from 2005 level by
2030, and reach net zero by 2050. At the 26th Conference of the Parties to the United
Nations Framework Convention on Climate Change (COP26) in Glasgow, UK, in 2021,
parties made pledges to reduce carbon emissions. However, even if the governments
were able to implement their commitments, global temperature could still rise at
least 2.4° C in 2100, which is far away from the requirements of the Paris Agreement.
Therefore, each country is required to review its Nationally Determined Contribution
(NDC) at COP every year, to ensure the carbon reduction target can be met by 2030. In
line with this arrangement, we propose that the Hong Kong SAR Government reviews its
carbon reduction target every year.

This report will compare the performance of Hong Kong with that of other East Asian
cities in reducing carbon emissions from major sources before and after the COVID-19
pandemic, and offer preliminary predictions of future trends.
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Figure 1. Annual Global Greenhouse Gas Emissions (1900-2021)
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The combined impact of global economic uncertainty, 10
growing climate crisis and global COVID-19 pandemic
outbreak from 2020 to the present has exposed the g
fragility of human society. When the restrictions on cross- 0
border travel and social distancing measures around the 1900 1925 1950 1975 2000 2020
world are gradually being lifted, many uncertainties are still
evolving, including the inflation cycle, the war in Ukraine,
geopolitical tensions between China and the United States, Against this background, we look at changes in carbon emissions and take stock
the rising price of natural gas and coal, and disruptions in of key climate policies and actions over the past year. The COVID-19 pandemic
global supply chains. We have yet to determine and still disrupted global production and logistics systems, for a time reducing air pollution and

greenhouse gas emissions. Reduced transport, increased social distancing restrictions,
and government-mandated city lockdowns directly contributed to a 5.2% drop in global
carbon emissions in 2020, compared to 2019. But carbon emissions have rebounded as
lockdowns and social distancing measures have been lifted around the world. By 2021,
global carbon emissions returned to pre-pandemic level. Clearly, the reduction in carbon
emissions in 2020 was not enough to have a long-term impact on the global climate.
The climate policies announced by the world's major economies this year, as well as the
relevance of the latest IPCC reports to cities like Hong Kong, give us some insights.

need to monitor closely how these factors intertwine and
influence the pace of decarbonisation.




Key Climate Actions and the Global Stocktake Mechanism

Faced with a post-COVID-19 rebound in greenhouse gas emissions, countries have run out of time to delay climate action. The major
greenhouse gas emitters in the world, such as China and the United States, have announced their action plans to mitigate climate change.

1.

In China, the National Development and Reform
Commission and the National Energy Administration
jointly released the “14th Five Year Plan for a Modern
Energy System” on 22 March, detailing plans for China’s
energy sector up to 2025. Analysts view the plan as
an attempt by the Chinese government to balance
between ensuring short-term security in supply chain
and long-term energy transition, ahead of its 2030
carbon peaking and 2060 carbon neutrality targets.
However, the plan lacks robust sectoral targets.
Meanwhile, on 7 June, the Chinese government released
a new climate adaptation strategy up to the year 2035,
which emphasises “proactive adaptation” to actively
prepare for, rather than passively respond to, climate
impacts. A key component of this proactive approach
is to strengthen the monitoring and assessment of
climate risks.

2.

In the United States, the Congress finally passed
and implemented the "Inflation Reduction Act" on 12
August. It is the most important federal climate law
in history, providing US$370 billion to support the
development of clean energy and electric vehicles,
strengthen climate adaptation, and provide financial
support to reduce the burden of climate actions on low-
income households. Analysis suggests legislation could
assist the United States in reducing carbon emissions
by about 40% from 2005 level by 2030, a major step
toward its climate goal of 50-52% reductions by 2030.

3.

This year's G7 leaders announced on 28 June the
creation of a Climate Club to build the momentum
in climate actions among the members and mobilise
other key actors like European Union and China.

Rich nations are far from doing enough. The progress
towards the Paris Agreement goal is far from adequate.
The Paris Agreement has been in force for seven years.
In COP26, the combined commitments of the nations
would result in temperature rise of 2.4° C, far from the
1.5° C goal. And the nations agreed to review in COP27
in Egypt in 2022. However, checking the Nationally
Determined Contributions (NDCs) submitted by the
parties for COP27, little improvement has made. At
the Bonn UN Climate Change Conference held in June
2022, it was observed that many parties had only
engaged in procedural discussions, with little or no
progress in implementation.



A2 copar

SHARM EL-SHEIKH

% EGYPT2022

4,

Furthermore, as millions of people in poverty suffer
from floods in Pakistan and drought in the Horn of
Africa, as well as elsewhere, the issue of climate justice
cries out to be addressed. The people who are least
responsible for climate change suffer the most from
its consequences. However, the "loss and damage
mechanism" vigorously advocated by developing
countries was not discussed at the UN Climate Change
Conference in Bonn, and is only included in the official
agenda for COP27. It is foreseeable that COP27 will be
a difficult negotiation.
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Policy makers are not heeding the warning from
the scientists. The IPCC in February and April 2022
released the Working Group 2 and 3 reports of its
Sixth Assessment Report, which examined research on
global impacts, adaptation and vulnerability to climate
change, as well as climate change mitigation that
limits the global temperature increase to 1.5° C.

The IPCC report is an essential reference for the
annual United Nations Climate Change Conference,
and provides an important basis for reviewing the
implementation of the Paris Agreement. Meanwhile, we
must pay attention to the fact that climate change is
affecting the most vulnerable communities, resulting in
increasing risks and inequality. In the following section,
we will examine Hong Kong's role in addressing climate
change, particularly through the lens of the IPCC
report.




HONG KONG’S
PROGRESS IN

VIEW OF THE
IPCC REPORT

Climate Change Impacts,
Adaptation and Vulnerability

The IPCC’s Working Group 2 report focused on the impacts of climate change on
cities, and the role cities can play. More than half of the world's population currently
lives in cities, and by 2050 it is likely that cities will have two-thirds of the world's
population. But by the middle of this century, about one billion residents of coastal
cities will be threatened by rising sea level. In addition, heat waves and air pollution will
affect the health of city dwellers, and the operation of urban infrastructure — including
transportation, water supplies, energy and power systems — will also be affected. The
report further indicates that climate adaptation may not be adequate to effectively
resist serious disasters.

The report noted the "unequal” impact of climate change on vulnerable groups. For
example, the use of air-conditioning increases the burden of electricity costs for poor
households. In the summer of 2022, Hong Kong experienced its longest heat wave. Hong
Kong's high temperatures in July broke 11 historical records, with 21 days of extremely
hot weather (daytime temperature rising to 33° C or above) and 25 hot nights (minimum
night-time temperature 28° C or above). Many subdivided flat residents and outdoor
workers in Hong Kong faced this extreme heat every day.

For those facing structural poverty and social and economic inequalities, which
exacerbate the plight of people with disabilities and the urban poor, the report notes
that climate impacts are often multiple and interlocking. The elderly, subdivided flat
residents, outdoor workers and people with disabilities face particular hardships in
extreme weather. The report pointed out that vulnerable groups, including people in
developing countries and small island countries, indigenous peoples, women, ethnic
minorities, the elderly and children, are most affected by climate change. In line with
the principles of equity and justice, it advocated the inclusion of the needs of vulnerable
groups, the elderly and children, and soliciting the views of people with different
interests, opinions and values in the making of climate actions.



In extreme weather, citizens’ quality of life deteriorates, negative sentiment rises, and
various sports activities, social activities, and recreational activities are reduced. In
addition, there is a clear relationship between increased heat or rainstorms and mental
health problems. There is a rise in incidents of suicide, anxiety, depression, and mental
illness, with an increase in psychiatric hospital admissions and medical visits. Across Asiq,
heat has led to an increased risks of mental disorders, depression and anxiety. Studies
from all over the world, including Hong Kong, show that the occurrence of suicide
increases for every degree Celsius increase in temperature. In addition, hospitalizations
for various diseases, heat stroke and accidents increase. Salmonella outbreaks are
closely linked to rising temperatures, and increased allergens such as pollen lead to
increases in asthma and allergic sinusitis.

Coastal cities like Hong Kong need to strengthen their climate change assessments and
climate risk research and management. The most effective way to limit climate risk for
coastal cities is to avoid new development in areas vulnerable to storm surges, flooding
or sea level rise. Ensuring reserve flooding space is the most widely used adaptation
strategy. Experts also warn against maladaptation, however, the misuse of resources
in abusive ways that deprive vulnerable groups rather than protecting them against
disaster.

Therefore, the report proposes "Climate Resilient Development" for the first time,
as a way for cities to cope with climate change. The report proposes that cities need
to adopt a combination of nature-based and built-in approaches, building green and
water-friendly public spaces, developing urban agriculture to increase food security, and
creating social safety nets to protect vulnerable groups from climate disasters.

As for strengthening climate resilience, the report proposes five important principles
that cities like Hong Kong need to consider: policy leadership, setting clear goals and
responsibilities, the accumulation and sharing of knowledge, the establishment of
monitoring and evaluation mechanisms, and ensuring equity and justice for the most
vulnerable groups. The Paris Watch Climate Action Report 2021 pointed out that the

government's "Hong Kong Climate Action Plan 2050" appears to focus on past and
current climate adaptation "achievements"”, without strengthening climate change
adaptation and disaster response work in various areas. There is room for improvement in
public participation and transparency, as well as in monitoring and evaluation of project
effectiveness. These principles also apply to examining how large-scale infrastructure
projects, such as the airport's third runway and Lantau Tomorrow, can enhance climate
resilience. As pointed out in the 2021 Paris Watch Climate Action Report, only if we
accelerate the pace of decarbonisation and energy transition, strengthen climate
adaptation, and upgrade the goals and targets of the Hong Kong Climate Action Plan
2050 as soon as possible, will we be able to reduce the impacts of climate change.
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Climate Change Mitigation

The IPCC’s Working Group 3 report points out that
if we do not accelerate actions to significantly
reduce greenhouse gas emissions, the global average
temperature will inevitably rise by 3.2° C compared
with pre-industrialization level, and the global
climate and ecosystem will deteriorate. Cities play a
pivotal, and increasing, role in carbon emissions, the
report points out. In 2015, urban carbon emissions
accounted for about 62% of the world's total, rising
to 67% -72% in 2020.

The report also points out that some countries are
moving towards limiting temperature rises to within
2° C, and that 826 cities and 103 regions around the
world have adopted net-zero emissions targets. This
is encouraging. Although the “Hong Kong Climate
Action Plan 2050” published in 2021 aims at carbon
neutrality by 2050, and sets out a series of steps to
achieve that goal, does it correspond to the analysis
of the Working Group 3 report? We initially made the
following comparisons:

The world must "peak carbon emissions”
as soon as possible and accelerate "carbon
neutrality”

The report proposes that carbon emissions
throughout the world should peak by 2025, and be
reduced by 50% in 2030, if global warming is to
remain below 1.5° C. It means that the implementation
of decarbonisation measures must accelerate now.
To reach carbon neutrality in 2050, the "Hong Kong
Climate Action Plan 2050" proposes to reduce
carbon emissions by 50% in the medium term,
by 2035, which is inconsistent with the report's
recommendations. We hope to raise the medium-term
carbon reduction target for 2030 to align with the
report's recommendations.

-

Renewable energy technologies should be
widely adopted as soon as possible

The report pointed out that solar and wind power
generation technologies are mature, and their costs
of power generation have dropped by 85% and
55% respectively in the past decade, while the cost
of lithium batteries has also dropped by 85%. The
report also predicts that renewable energy could
increase its share in the global energy mix by 150-
270% by 2030, compared to 2019, if countries
move towards limiting temperature rises to 1.5 ° C.
The "Hong Kong Climate Action Plan 2050"
proposes to increase the proportion of renewable
energy to 7.5-10% of the total power generation by
2035 and 15% by 2050. It seems that Hong Kong
has failed to grasp the trend of declining costs and
is not keeping pace with the global increase of
renewable energy.
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Reducing demand helps reduce carbon
emissions

Compared with the previous focus on the role of
energy and industry in carbon reduction, this report
places more emphasis on the importance of citizens'
participation in carbon reduction. The report proposes
that we need systemic changes in resource demand,
such as food production systems that reduce meat
consumption; transport systems that discourage
driving and promote walking, cycling and electrified
public transport, as well as reducing air traffic; and
retrofitted buildings to increase energy efficiency.
These adjustments would require changes in individual
behaviour, and more importantly, changes in the logic
of urban planning to reduce energy consumption and
air pollution. Cities need to consider development
of district cooling systems, waste reduction and
treatment systems, and expansion of urban green
areas for carbon removal by nature-based solutions.
The report estimates that reducing resource demand
could cut carbon emissions by 40 - 70% by 2050.
Although some of the above measures are listed in the
Hong Kong Climate Action Plan 2050, its approach
is fragmented and does not set out a systematic
approach to resource reduction.

The importance of building energy
efficiency

The report suggests that buildings can achieve
net zero emissions by 2050, but early action
within the next decade is critical. Building energy
consumption in Hong Kong accounts for 90%
of carbon emissions from electricity generation.
Compared with the net zero targets set out in
the report, the building energy efficiency targets
proposed by the SAR government in the "Hong
Kong Climate Action Plan 2050" are too modest.
The current incentives are all voluntary, and have
not been able to accelerate the retrofitting of
existing buildings; Also, not all new buildings meet
energy-saving standards. We must be consider
raising building energy efficiency targets and
mandating building energy efficiency measures
to accelerate progress toward net zero building
emissions.
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Carbon emissions from land use changes

The report affirms that land use is an important
factor of carbon emissions and carbon
sequestration. Protecting and restoring ecosystems
can help remove carbon dioxide from the
atmosphere and store carbon in the land. However,
there is currently a lack of research on the impact
of land use changes on carbon emissions in Hong
Kong; therefore it is impossible to assess the
impact of future large-scale infrastructure projects
on carbon emissions, which needs to be addressed
by the relevant authorities.




METHODOLOGY

The analysis of climate actions by Hong Kong and selected

East Asian cities — namely Seoul, Singapore, Tokyo,

Shenzhen and Guangzhou - is based on a mix of quantitative
and qualitative indicators required by our five key questions.

The first question

“Is Hong Kong on track?”

Requires a year-on-year comparison of current and projected carbon emissions as
well as a comparison between Hong Kong and other East Asian cities. This relies
on guantitative measurements of annual carbon emissions by the environmental
authorities of each city. We also track carbon emissions from key sectors in Hong
Kong and East Asian cities.

The second question

“Are we transitioning to a low carbon economy by
developing renewable energy?”

Requires a year-on-year comparison of the percentage of renewable energy
in the energy mix and a yearly comparison across selected East Asian cities. A
comparison of carbon intensity of electricity generation across years and across
cities also reveals the actual impact of energy production, especially whether the
deployment of renewable energy is reducing carbon emissions. This primary data is
available from city energy authorities and electricity generation companies.



The third question

“Are we using energy more efficiently in Hong Kong?”

There are two principal areas of energy consumption in cities like Hong Kong,
namely buildings and transport. For buildings, we compare the energy consumption
per floor area in both commercial and residential buildings on a year-on-year basis
and across cities. For the transport sector, we compare the percentage of new
energy vehicles, including electric vehicles, hydrogen-fuelled, hybrid-fuelled and
CNG-fuelled vehicles, on a year-on-year basis and across cities, in order to measure
the take-up of such vehicles. This primary data is available from the city transport
authorities and electricity generation companies.

The fourth question

“Are we adapting to make Hong Kong a safe and
healthy city in the face of global heating?”

Requires reporting against a mix of indicators, covering seven key areas we have
identified as essential for adaptation to climate change hazards. These comprise:
heatwave-induced illness; heat and precipitation related vector-borne diseases;
water shortages and drought; increased fire risks; sea level rise, sea flooding and
coastal erosion; typhoons, flooding and landslips; and reduced biodiversity and
damage to ecosystems. To assess this, we have checked the availability of related
research, public engagement activity and monitoring, evaluation and verification
systems. We also make reference to rating or ranking of climate adaptation by
other research agencies.

The fifth question

“Are we developing the right governance and financial
systems to tackle climate change?”

Requires reporting against a mix of indicators, covering five areas of climate
governance: political leadership; policies and plans; transparency, accountability,
monitoring and evaluation; advancing climate finance; and international
cooperation. To evaluate progress, we check the availability of explicit elements of
these activities in the cities’ climate strategies and action plans.

It is noted that the comparisons between the selected East Asian cities are limited
by the availability of relevant data in the public domain. Therefore, not all cities can

be included in comparisons for each of these questions.
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In the latest figures released by the HKSAR Government, per capita
emissions in 2020 were 4.5 tons of carbon dioxide equivalent. This is
a significant reduction from 5.3 tons of COZ2-equivalent in 2019, with
absolute emissions of 33,795 kilometric tonnes of CO2-equivalent and
a carbon intensity of 0.013 kg of COZ2-equivalent per Hong Kong dollar
of GDP.

Comparison with HKSAR’s own targets

We estimate that carbon emissions will rebound in 2021, even as official
figures show an acceleration in emissions reductions in and before
2020. It is worth observing that in the power generation sector, which
accounts for 60% of greenhouse gas emissions, due to social distancing
measures during the COVID-19 pandemic, electricity sales of Hong
Kong’s two main power companies, CLP and HKE, in 2020 recorded
a slight decrease of 1.6% compared with 2019. The greenhouse gas
emissions of the two power companies dropped by 23%. However, in
2021, the electricity sales of the two power companies rebounded
by 3.7% compared with 2020, and the greenhouse gas emissions will
rebound by 7% compared with 2020, while the global average was
4 .9%. Assuming that electricity generation accounted for a similar
proportion of GHG emissions in 2021, the total emissions in Hong Kong
in 2021 were projected to be about 35,200 ktCOZ2-e.

ktCO 2 -e

Figure 2. Greenhouse Gas Emissions from Electricity Sold by
CLP and HKE (ktCO2-e)
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Electricity sales of the two power companies to the industrial
and commercial services sector and residential buildings

Another notable trend is the electricity sales of the two power companies
to the industrial and commercial services sector and residential buildings.
Although greenhouse gas emissions recorded a significant drop of 16%
in 2020, electricity sales of the two power companies in 2021 rebounded
by 3.7% compared with 2020. Let’s look at the two major sources of
electricity consumption: the industrial and commercial services sector
and the residential sector. Although electricity sales to the industrial and
commercial sector from the two power companies fell by 5.3% in 2020,
they rebounded by 4.5% in 2021, returning to the 2018 level. The sales
of electricity to the residential sector also rebounded by 4.5% in 2021.
Electricity sales rose even during the COVID-19 pandemic, up by 10.5%
from 2019. From the above figures, we can confirm that the impact of
the pandemic on Hong Kong's greenhouse gas emissions has been slight,
but most of the decline can be attributed to the switch to natural gas. We
have also observed that South Korea's electricity sales rebounded to pre-
pandemic level in 2021 after a decline in 2020. Therefore, it is estimated
that the electricity sales of other East Asian cities will also rebound when
social distancing measures are relaxed.

Therefore, if we fail to significantly reduce electricity consumption in
the short term, even though we can completely switch to natural gas,
greenhouse gas emissions will likely rise to pre-2020 level. This would
undermine the government's climate action targets of halving carbon
emissions by 2035 and achieving net-zero by 2050.

GWh

Figure 3. Electricity Sold by CLP and HKE (Commercial &
Industrial vs. Residential) (GWh)
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Figure 4. Greenhouse Gas Emissions by Sector (2020)
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Key composition of carbon emissions in
selected East Asian cities

We compare the key composition of carbon emissions
in selected East Asian cities by sector, as shown in Figure 4.
Guangzhou and Shenzhen are not included because the data
is not available from official sources. According to these figures,
electricity production and building energy use make up about 60% of carbon
emissions on average in these cities. This explains our focus on renewable energy,
energy use and efficiency in transport and buildings in the next two sections of
this report.

We have made a comparison of per capita emissions in Hong Kong, Singapore,
Seoul and Tokyo, as shown in Figure 5. Singapore was the worst performer, with
the highest carbon emissions per capita, while the carbon emissions of Tokyo,
Seoul and Hong Kong were at similar level in 2020/2021.

Although only Seoul has released official data on the rebound in the city’s carbon
emissions in 2021, the carbon emissions data from the two power companies in
Hong Kong show a rebound, and we can infer that carbon emissions in other East
Asian cities will also rebound in 2021. In anticipation of a rebound in business
and transportation activities following a post-pandemic relaxation of social
distancing measures and cross-border movement controls, we are concerned
that cities in East Asia will deviate from their net-zero paths in the short term,
with substantial increase in the coming decade. Carbon reductions will thus face
greater challenges.




tCO 2 -e

Compared to 2021, of the six cities' net zero commitments, only Singapore update its target to be carbon neutral by 2050, Tokyo, Seoul
and Hong Kong retain their carbon neutral targets for 2050, but at different rates of decarbonisation. Both Guangzhou and Shenzhen
follow China's national “dual carbon” goals, i.e. peaking carbon emissions by 2030 and achieving carbon neutrality by 2060.

Figure 5. Per Capita Emissions in 4 East Asian Cities Table 3. Comparison of carbon neutrality pledges in six East Asian cities
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(Source: EPD, CSD (HKSAR), NCCS, NPTD (Singapore), SMG (Seoul), TMG (Tokyo))
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Good practices for achieving science-based, robust milestones and a net-zero path

The IEA released a report in 2021 titled “Achieving Net Zero by 2050: A Roadmap for the Global
Energy Industry”, calling on governments to provide credible, step-by-step plans to achieve net
zero, in order to build confidence among investors, industries, citizens and other countries in
the net zero plans. It recommends setting near-term milestones and long-term targets for key
emissions sectors such as energy, buildings and transport. Governments must develop long-term
policy frameworks that enable government departments and stakeholders to facilitate energy
transition plans. These near-term milestones and long-term goals must be measurable and
linked to policy.

Figure 6. Key milestones in the pathway to net zero (Source: IEA)
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After the global COVID-19 pandemic gradually wanes,
we can foresee that the carbon emissions of East Asian
cities will rebound in the short term, though there
was a significant reduction from 2019. In the case of
Hong Kong, per capita emissions in 2020 were 4.5 tons
of carbon dioxide equivalent, down from 5.3 tons in
2019. However, we estimate that carbon emissions will
rebound in 2021. We are concerned that Hong Kong will
not be able to achieve its carbon reduction targets for
2030, 2035 and 2050.

One of the key steps is to raise the mid-term targets for
2030 and 2035. Comparing the 2030 targets of Hong
Kong, Seoul and Tokyo, Hong Kong still has the highest
per capita emissions. In addition, the 2030 target must
be aligned with IPCC recommendations and the Paris
Agreement requirement to limit temperature rise to
1.5 degrees Celsius above pre-industrial level, i.e. Hong
Kong must reduce greenhouse gas emissions by at
least 45% compared to 2005. Failure to reach this mid-
term level will likely result in missing the 2050 net-
zero target. In addition, we must enhance the capacity
of city governments to implement effective carbon
reduction measures in all major emissions sources,
especially energy, buildings and transportation, to
ensure that cities will not deviate from their carbon
neutrality goals and pledges.




Report Analysis

Are we transitioning to a low carbon economy by
developing renewable energy?

Figure 7. Electricity Fuel Mix of 6 Selected Cities as of 2021*
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In the six selected East Asian cities, nearly 50% to over 90% of

electricity is produced by either coal or natural gas, as shown in Figure 75%
/. Electricity generation is a key carbon emissions source in these cities.
The trend of gradual, slight reductions in carbon intensity reflects the
reality of decreasing use of coal and increasing use of natural gas in
the cities’ electricity fuel mix, as shown in Figure 8. Hong Kong, Seoul
and Singapore have pledged to phase out the use of coal by 2035,
2035 and 2050 respectively. This is reflected in the increased use of
natural gas in both CLP and HKE's power stations, and new natural gas
power generators in Seoul.
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has increased, it has not yet had a significant impact on the carbon
intensity of electricity production. Energy transition has not really Hong Kong
taken place.
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Renewable Energy Status and Pledges

Despite currently low performance, all the cities have made pledges to phase out coal
and/or scale up renewable energy, ranging from 10% to 50% of their energy fuel mix, in
the next 10-15 years, as shown in Figure 9. It is encouraging to see a substantial increase
of renewable energy in the fuel mix in all of the cities. In the case of Hong Kong, with the
support of the Feed-in Tariff scheme from 2018, the grid connection of rooftop solar
PV energy has contributed to the total installed capacity of the city’s renewable energy.
The installed capacity of solar PV under the scheme was increased from only 1 MW
(2018) to 267 MW (2021). However, when we look at renewable energy in the fuel mix
in the past 5 years, the annual increase is still minimal, only rising from 0.2% in 2018 to
0.38% in 2020.

East Asian cities have made their own renewable energy commitments. Seoul and Tokyo
released their 2022 annual climate action plans and zero-emission strategy updates,
and proposed fiscal and subsidy measures to stimulate renewable energy growth.
However, the Hong Kong SAR government lowered the Feed-in Tariff (FiT) in April 2022,
without public consultation. A member of the Legislative Council worried that the costs
would not be recovered before the end of the FiT scheme in 2033, making it hard to
achieve the solar energy target, with the high price of solar power installations. In fact,
even though CLP and HK Electric have announced offshore wind farm plans, which are
expected to be operational by 2028, the two plans together can only meet about 2% of
the electricity demand, far below the government’s 3-4% wind energy targets. Moreover,
the proportion of solar power generation in Hong Kong is still very low. According to a
study by the Hong Kong Polytechnic University, solar power generation could potentially
reach 4.67 million kWh per year, accounting for 10.7% of Hong Kong's energy demand.
The government should thoroughly review Hong Kong's renewable energy potential and
whether the target can be raised.

Figure 8. Carbon Intensity of Electricity Generation
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*Note: China (Southern) data is up to 2019 only.
*Note: The figures for Shenzhen and Guangzhou are estimated using data from the cities’
energy planning.




Hong Kong’s RE target is lagging behind

In comparison with other East Asian cities, Hong Kong’s targets lag
far behind. Hong Kong is a member of C40, a network of the world’s
megacities committed to addressing climate change. But the city did _ 110
not join the pledge made by 15 city mayors, including those of Seoul and : T B 5‘
Tokyo, in committing to 100% renewables by 2035 or 2050. The most ! E '

substantive target from the HKSAR Government relating to energy so laiw:&

i

l :.

far refers to 60-70% “Zero Carbon” Energy by 2035. However, without r— \\\&&\ Ml _Ie——
commitments on 100% renewable energy, evidence for Hong Kong | —
“striving to achieve net zero” by 2050 is unconvincing.

"FUEL CELL BUS

The 2050 net zero plans of Tokyo and Seoul may also be influenced by — 4 :
the energy policies of the host countries. Affected by global economic = ’_‘\ e
fluctuations amid the coronavirus pandemic and the war in Ukraine this . :
year, coupled with the desire to reduce dependence on imported fossil
fuels, Japanese Prime Minister Fumio Kishida is considering restarting
multiple nuclear power plants and supporting the construction of new
nuclear power plants. On the other hand, South Korean President Yoon
Suk-Yeol is fulfilling his campaign promise on reviving nuclear energy.
The Ministry of Trade, Industry and Energy announced it will increase the
proportion of nuclear energy in the total power generation capacity by
2030 to 32.8%, while reducing the proportion of renewable energy to
21.5%. The two countries' moves have added nuclear risks to their net
zero plans, casting a shadow over the net zero plans of their capital cities.
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Figure 9. Renewable Energy Status and Pledges
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Conclusion

In the past year, the use of renewable energy in the
East Asian cities we compared only made a very limited
increase. A real energy transition has not occurred.
At the current rates, these cities will not contribute
greatly to energy conservation and carbon reduction.
Restarting nuclear power in order to achieve net zero
will increase safety and security risks. It is also worrying
that before a real energy transition and renewable
energy market have taken shape in Hong Kong, the
city can't wait to lower its feed-in tariff, citing the
world trend. It will send the wrong signal to the energy
market and reduce potential investment, making it
more difficult for the government to achieve its own
net zero goals.

While other cities struggle to achieve energy transition,
Hong Kong's decision to reduce the feed-in tariff at
this time is questionable. If the government is sincere
in its stated goals, it must withdraw this decision, and
change the current Control of Scheme Agreements
with the two power companies. The government should
encourage maximising the potential of renewable
energy within the territory, as well as the import of
renewable energy from other places through joint
investment and grid connections, including offshore
wind and large-scale solar photovoltaics.




Report Analysis

Are we using energy more efficiently in Hong Kong?

In terms of energy consumption, buildings and transport together account for over
60% of GHG emissions, and therefore need to be the focus of plans to increase
energy efficiency and switch to clean sources of energy.

Figure 10. Building Energy Efficiency Figure 11. Building Energy Efficiency
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Buildings’ energy use

In Hong Kong, buildings account for 90% of
electricity consumption and 60% of carbon
emissions. A comparison of building energy
efficiency rates enables us to measure the
effectiveness of energy saving measures in
different cities.

As shown in Figures 10 and 11, among the
four East Asian cities, buildings in Hong Kong
have the highest energy consumption among
commercial and residential buildings. We
were unable to put Guangzhou and Shenzhen
in comparison because the official data was
incomplete. The outbreak of COVID-19 in 2020
caused a decrease in electricity consumption
in commercial buildings. However, in 2021,
it rebounded due to the gradual relaxation
of social distancing measures. In contrast,
electricity consumption in residential buildings
rose during the pandemic, due to the increase
in work from home arrangements. This was



particularly the case in Hong Kong and Tokyo. As the COVID-19 outbreak continues to
slow, and social distancing measures and cross-border movements of people continue
to ease, we expect electricity consumption in commercial and residential buildings in
East Asian cities to rebound in the short term. In the past few years, voluntary building
energy efficiency measures have had little effect. In the face of a rebound in electricity
consumption, we expect the building energy consumption will continue to rise. In
2021, Hong Kong followed the lead of Tokyo and Seoul in setting quantitative energy-
efficiency targets for commercial and residential buildings in 2035 and 2050 in its
Climate Action Plan 2050, but we are concerned that the targets will be difficult to
achieve without effective building energy-efficiency measures.

The Tokyo Metropolitan Government updated its zero emission strategy in 2022. In
addition to mandating the installation of solar photovoltaic panels in new large-scale
buildings, the Tokyo authority has considered subsidising new, small and medium-sized
houses to install solar photovoltaic panels, requiring that their energy efficiency must be
higher than the national average. The relevant law amendments are currently undergoing
public consultation. The Seoul Metropolitan Government has also introduced measures
such as mandatory zero-energy buildings. As for Hong Kong, the Buildings Energy
Efficiency Ordinance (Cap. 610) has been in place since 2012, requiring all public
facilities in new buildings to meet energy saving standards and requiring commercial
buildings to undergo energy audits every ten years. However, these requirements are too
loose and lack clear carbon reduction targets. Hong Kong should follow the examples
of Tokyo and Seoul, gradually implement mandatory renewable energy installations
and zero-energy buildings, and actively promote and subsidise energy-saving retrofit
projects for all existing buildings.

In the case of Singapore, even though there is no quantitative energy saving or carbon
reduction target for all buildings, the city has introduced other targets for energy
efficiency for certain types of buildings according to Singapore’s Green Building
Masterplan. This is also something the Hong Kong SAR Government could learn from in
setting sub-sector targets, as steps towards better reduction targets for all buildings.
Given Hong Kong’s target to halve total greenhouse gas emissions by 2035, and the
overwhelming role of buildings in these emissions, we are wary of plans and targets that
do not detail robust and comprehensive policy measures on building energy use.




Carbon emissions from the transportation
industry

Since the governments of four East Asian cities — Hong Kong, Seoul, Singapore
and Tokyo - started promoting the use of new energy vehicles, including zero
emission vehicles, there has been a steady rise in the number of these vehicles.
Guangzhou and Shenzhen are not compared because relevant data from
official sources is incomplete. Figures 9 and 10 show that the percentage of
zero emission vehicles in Hong Kong is the highest among the four selected
cities, but also that the overall percentage of these vehicles in all these cities
is still low, ranging from 0.33% to 3.03%. The percentage of all types of new
energy vehicles, including zero emission vehicles, hybrid and CNG vehicles,
is the highest in Tokyo (20.3%) because of the popularity of hybrid-fuelled
vehicles in Japan, while the ratio of these vehicles in the other three cities is
similar, ranging from 5.54% to 7.17%.

One of the key factors is the deployment of electric vehicle (EV) charging
stations. We expect that the number of electric vehicles will increase
significantly in the next decade. Even if governments plan hundreds of
thousands of charging stations, it may still be insufficient. Therefore,
accelerating the deployment of charging stations will be the key. East Asian
cities are taking different measures to achieve this. Seoul plans to set up
55,000 charging stations and 15 hydrogen refuelling stations by 2022; Hong
Kong plans to set up 150,000 charging stations by 2025; and Tokyo plans to
require that new large-scale buildings and subsidised smaller buildings install
EV charging stations.

Figure 12. Percentage of Zero Emission Vehicles
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Another important indicator is the popularisation of zero-emission vehicles. Tokyo, Seoul and Hong
Kong have proposed to stop the new registration of gasoline-fuelled vehicles by 2030 or 2035.
Tokyo and Seoul have even proposed that zero-emission vehicles should account for 50% of new
car sales by 2030. However, at the G7 summit in 2022, it was reported that Japan’s representative
asked to dilute the target of zero-emission vehicles, changing it to "significantly increase sales,
share and uptake of zero-emission light duty vehicles", which raised questions about Japan's
commitment to zero-emission vehicles.

Conclusion

Electric vehicle batteries can also become a source of clean energy in the future. Some studies
have pointed out that as long as electric vehicles are connected to the power grid (V2G) and
integrated with the power grid (VGI), they can contribute to the energy transition. Technologies in
this area are worth researching. East Asian cities should exchange their experiences in investing in
relevant technologies and formulating relevant policies.

East Asian cities have made slight progress in energy
efficiency and emissions reduction in buildings and
transportation. However, with the slowdown of the

COVID-19 pandemic, energy consumption is rebounding,
and the targets set for building energy efficiency need
. . . to be raised. These goals will be difficult to achieve
across the six selected Asian cities without strong regulatory measures and supportive
policies. In terms of transportation, Hong Kong plans
to stop the registration of diesel vehicles by 2035,

Table 4. Rating based on the comparison of mitigation impacts and pledges
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Hong Kong has already been experiencing the
impacts of extreme weather, including its longest
heat wave in July 2022. There were 21 very hot
days (with daytime temperatures of 33°Cor
above) and 25 hot nights (with night-time minimum
temperatures of 28° C or above), of which 21 were
consecutive. These temperatures were record-
breaking, according to the Hong Kong Observatory.
Vulnerable groups of people - the elderly and
children, the disabled, ethnic minorities, outdoor
workers and residents of sub-divided flats — are

most affected by extreme weather. Our question
on adaptation is particularly relevant with regard to
these vulnerable groups.

To answer the adaptation question, we evaluated
policies and research covering seven types of
climate hazards: heatwaves and heat-induced
illness; heat and precipitation related vector-borne
diseases; water shortages and drought; increased
fire risks; sea level rise; sea flooding and coastal
erosion; typhoons, flooding and landslips; reduced
biodiversity and damage to ecosystems; and the
availability of related climate adaptation plans
and policies. Table 4 is a summary of our ratings of
climate adaptation plans across the six selected
Asian cities.

As noted in our 2021 report, these East Asian cities’
climate adaptation plans and policies still do not
cover all seven climate hazards, nor do they affirm

a core principle of the Paris Agreement, ensuring a
just transition'. Both Hong Kong and Tokyo signed
the C40 Equity Pledge in 2022, a commitment
that the government's climate action would be
equitable, inclusive, and community-based. It
remains to be seen how they will implement the
C40 Equity Pledge and the ‘just transition’ principle.




Only Seoul and Tokyo treat climate change adaptation at the Table 5. Ratings based on a comparison of climate adaptation plans across the
same level as mitigation. Both cities have detailed policies and  gjx selected Asian cities
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of 35 ° C or above), which also broke past records. Vulnerable
groups in cities, including the elderly and children, outdoor workers,
persons with disabilities and mental illness, and those living in poor
conditions, struggle to cope with longer and hotter days. These cities
issued notices of extremely hot weather and warnings of possible
heat stroke, but did not clearly address the impact of heatwave-
induced diseases. They have no relevant laws to protect the lives and
health of those affected by high temperatures.




Water shortages and drought

All six cities have plans and contingencies, community education programs,
preparations for water conservation and rationing, water risk analyses and
monitoring, including up-stream supply conditions. On increased fire risks, only
Seoul covers this in the city’s climate adaptation policies and action plans. It is
not covered in other cities’ plans.

Reduced biodiversity and damage
to ecosystems

Each city has its own biodiversity research, policies and regulations,
and incorporates biodiversity into its climate action plans. The
linkage between biodiversity policy and climate change appears to
be strong. Plans in Tokyo, Seoul and Shenzhen also explore nature-
based or ecosystem-based solutions for climate action.

Sea levelrise, sea flooding and coastal erosion

Most of the cities list this as one of their main climate threats, except for Seoul and
Guangzhou, which are less exposed to the coastline. In 2022, Hong Kong published a
consultancy report on coastal hazards, listing high-risk areas affected by sea level rise and
storm surges, and suggesting improvements and suitable mitigation measures. Even so, a
study that specifically compares the three cities of Hong Kong, Singapore and New York in
their response to sea level rise found that Hong Kong still lags behind Singapore and New
York, putting more than 43,000 residential, industrial and commercial buildings and up to
82% of the city’s revenue at risk.

Typhoons, floods and landslides

In 2022, Hong Kong will step up its flood prevention work, improve the storm water
drainage system, and allocate additional financial resources to continue related work in
the future. Seoul recorded the heaviest rain in at least 80 years in August, with more than
400 mm of rainfall in two days, 30% higher than the average annual rainfall. It caused
serious flooding in South Korea’s province of Gyeonggi-do, which includes the greater
Seoul areq, leading to more than a dozen casualties, affecting more than 1,000 people,
and flooding many houses. At least one family was drowned in their semi-basement
home. This incident brought public attention to the issues of flood control in the Seoul
metropolitan area, and the problem of semi-basement homes, leading South Korean
officials to announce that semi-basement apartments would be banned within 20 years.
This heavy rain exposed Seoul's lack of ability to deal with such emergencies. Some
media reported failures in the full and timely disclosure of information. Risk maps

were only open to the public in 7 out of 25 districts, making it impossible for
social services and citizens to respond in time.




Climate risk insurance

Lastly, climate risk insurance is one of the key issues in mitigating climate risks and
impacts. Climate risk insurance can help protect individuals, small businesses or entire
countries from permanent damage caused by the impacts of extreme weather events.
In the short term, it can reduce the financial effects of natural disasters and, in the
longer term, can contribute to preventive disaster risk reduction. South Korea was the
first country to enact a storm and flood insurance law, and the Monetary Authority of
Singapore issued Guidelines for Environmental Risk Management for Insurers in December
2020, which could serve as an example for regulators in other Asian cities and a base
for establishing sector-wide standards across Asia. The insurance industry across Asia
has been exploring its multiple roles as risk assessors, risk advisers, risk underwriters and
institutional investors, and looking at how climate impacts can be factored into insurance
products. A repository of skills training and data, including climate risk assessment tools,
launched in June 2022 by the Green and Sustainable Finance Cross-Agency Steering
Group set up by the Hong Kong Monetary Authority (HKMA), lays the foundation for the
insurance industry to develop related products.

Compared to other cities’ plans, Hong Kong's climate action plan lacks key performance
indicators, a monitoring and evaluation plan, and a public engagement plan. More
importantly, the principle of just transition has not been carried through to the entire
climate adaptation plan. In late 2022, CarbonCare InnoLab will publish a Just Transition
Report, a compilation of multi-stakeholder dialogues we have conducted since 2018
with various stakeholders from the housing sector, welfare sector, community healthcare
sector, outdoor workers’ unions, disability organisations, women’s groups, urban planners,
information technology (IT) sector, environmental groups and scholars, etc. These
conversations seek to address the real impacts of global warming on the lives of
residents, especially on the most vulnerable groups, and the societal implications of
transitioning to a future net-zero economy.

In the past year, the six cities we researched have
made progress in climate adaptation policies and
measures, but only Seoul and Tokyo maintain an open
and accountable approach. Both cities independently
publish relevant strategies, performance indicators,
and monitoring and evaluation plans. Other East Asian
cities are still lacking in this approach. It is a great

irony that some developed cities are left alone when
international development agencies are promoting
national adaptation plans (NAPs) in developing
countries, inviting them to join monitoring and
evaluation programmes, and providing
capacity building.




This section looks at the structures and policies covering five areas
of climate governance: political leadership; policies and plans;
transparency, accountability, monitoring and evaluation; advancing
climate finance; and international cooperation. To do this we assessed
key elements of the cities’ climate strategies and action plans.
Table 5 captures a summary of ratings of the key aspects of climate
governance across the six Asian cities.

All the cities’ governments demonstrate a high level of political
leadership in climate change strategy, coordinated by their mayors
and high-level leadership groups. However, the Environment and
Ecology Bureau of the Hong Kong SAR has not announced personnel
appointments or committee members for the Climate Change and
Carbon Neutrality Office and Advisory Committee it established in
October 2021, nor has it been clear on how the two institutions will
achieve the purpose of promoting public participation.

Transparency, accountability, monitoring and evaluation

On transparency, accountability, monitoring and evaluation, the cities’ governments disclose annual
emissions measurements and energy use, except for Shenzhen and Guangzhou. They exhibit different
degrees of transparency with regard to their climate policy review processes. Only Seoul and Tokyo
upload their key performance indicators and evaluation reports for public review. In Seoul, annual
evaluation reports are available for review through the Citizens' Green Seoul Committee, which is a
statutory consultancy body of the Seoul Metropolitan Government intended to promote stakeholder
engagement.

Policies and plans

Concerning policies and plans, it is reassuring that all six cities’ governments have set decarbonisation
goals and have indicated areas of action to achieve these. The Tokyo Metropolitan Government
published an updated zero-emission strategy in February 2022, showing progress in carbon reduction
and expanding mandatory renewable energy installation measures, with a view to halving carbon
emissions by 2030. The Seoul Metropolitan Government has published a climate work plan for 2022,
with a specific budget and goals for the next two years. Guangzhou and Shenzhen have passed their
respective 14th Five-Year Plans for environmental protection, while Singapore from time to time updates
the climate action measures in its Green Plan 2030. However, in 2022, no city has been able to show
how its plans are aligned with global carbon reduction targets and based on a carbon budget, nor has
any city shown how to move from a medium-term goal to the eventual goal of carbon neutrality. These
cities’ governments provide little support to developing countries for climate change, because in Chinag,
Japan and South Korea it is the national governments that handle foreign policy and aid programmes. In
the case of Singapore, the city-state provides mainly technical support.




Advancing climate finance

On advancing climate finance, all the cities’ governments have identified climate
mitigation and adaptation as a key policy item in their budgets, and green finance as
an opportunity for their financial sectors. Most cities have established institutions to
oversee the development of green finance, and have made progress in promoting carbon
trading markets. For example, when the Singapore government announced its 2022
Budget, it proposed increasing the carbon tax from 2024 to promote its net zero target;
and the Hong Kong Exchanges and Clearing (HKEX) signed a cooperation agreement
with the Guangzhou Carbon Emissions Trading Centre in March 2022. In July, the Hong
Kong International Carbon Market Committee was established. In June, the Green and
Sustainable Finance Cross-agency Steering Group, set up by the Hong Kong Monetary
Authority (HKMA), launched skills training and database links. Green taxonomy
and reporting guidelines are still under consultation. Following mainland China and
Singapore, South Korea had also formulated its own green finance classification and
verification standards by the end of 2021. Japan only provides guidelines. Climate-
related disclosure in Tokyo, Singapore and Hong Kong will be made mandatory and
aligned with the recommendations of the Task Force on Climate-related Financial
Disclosures (TCFD) from 2022, 2023 and 2025 respectively. TCFD was established by
the Financial Stability Board (FSB) as a result of the 2009 G20 Summit, to develop
recommendations for effective climate-related disclosure to promote informed
investment, credit, and insurance underwriting decisions.

However, none of the six cities has deterrents on loans for carbon-intensive activities
and subsidies for the fossil fuel energy industry. According to a survey, listed companies
in East Asian cities still hold a lot of fossil fuel assets. The potential greenhouse gas
emissions of listed companies in the four cities of Hong Kong, Tokyo, Shenzhen and
Seoul are nearly 100 billion tons of carbon dioxide equivalent, or 30% of the carbon
budget to limit global warming by 1.5° C.

Ade

Zero Emission Tokyo Strategy )

carbonization strategy to realize a Tokyo that serves
er for our brillant future

International cooperation

On international cooperation, in 2022, both Tokyo and Seoul have been
selected as finalists for the C40 Cities Bloomberg Philanthropies Awards,
which recognise the best policies, projects or programmes led by mayors that
effectively address the climate crisis. Seoul was chosen for its efforts to roll
out electric vehicle charging stations, powered by solar panels, which are to be
accessible within a five-minute walk of every resident. This has already had a
considerable impact, reducing transport emissions by nearly one-quarter and
doubling the number of electric vehicles on the road. Meanwhile, Tokyo has
strengthened its international cooperation by sharing its expertise with Kuala
Lumpur, including its bold and successful steps to reduce emissions from the
built environment. Through peer-to-peer discussions and knowledge sharing, the
cities worked together to develop Low Carbon Building Standards for facilities in
Kuala Lumpur. Renovations are underway on four buildings, based on a five-year
plan. An energy-related database for 1,955 facilities in Kuala Lumpur has also
been developed, as the basis for implementing Low Carbon Building Standards.
Separately, Hong Kong and Tokyo signed the C40 Equity Pledge, committing
to climate actions that are equal, inclusive, and community-based. Singapore,
Shenzhen and Guangzhou are all C40 members, but the latter two share little
meaningful data on the CDP Cities Database.

A Sustainability and Resilience
Strategy Pursuing 1.5°C




Table 6. Rating based on the comparison of climate governance attributes
across the 6 selected Asian cities

Cities Governance

Political Policies and Transparency, Advancing International
Leadership Plans Accountability, Climate Finance Cooperation
Monitoring and
Evaluation
Hong Kong Z o o C Z
Singapore o we 55 . &
Seoul C o C C Z
Tokyo & e ) . &
Shenzhen o o . . s
Guangzhou . e . . o

(Legend note : @ : Poor, @& : Average, @ : Acceptable, N/A: Data Incomplete)
(Source: HKMA & SFC (HKSAR), NCCC (Singapore), EF, CB, PBC (Shenzhen & Guangzhou), SMG,
OECD, Climate Transparency (Seoul), TMG, OECD, Climate Transparency (Tokyo))

We have seen positive steps in climate governance
taken by several of the cities, including Hong Kong.
However, with regard to transparency, accountability,
monitoring and evaluation, Hong Kong could learn from
Seoul and Tokyo, both of which have demonstrated
good practices in public engagement and information
disclosure. Further cooperation through well-regulated
and clearly defined climate finance systems will also
be an opportunity for regional cooperation. For Hong
Kong, we call on the Steering Committee on Climate
Change and Carbon Neutrality, chaired by the Chief
Executive, to actively promote climate finance. We
specifically draw its attention to the HK$240 billion
budget pledged in the Hong Kong Climate Action Plan
2050, which should be further refined and elaborated,
and the green bonds issued by the SAR government,
which require an independent impact assessment.

In addition, listed companies in all six cities hold
significant fossil fuel assets, which pose significant
risks to the climate.




OVERALL
CONCLUSION

In Asia, we are seeing alarming evidence of increasing physical impacts of climate change.
Record temperatures in Hong Kong and Tokyo, flash flood in Seoul and the flooding in
Pakistan are among the examples. Yet greater risks are not being matched by increased
scale and urgency of climate adaptation and resilience actions in East Asian cities. For
Hong Kong, the rebound in carbon emissions after the COVID-19 pandemic has disrupted
progress in carbon reduction. If Hong Kong is simply complacent with its current climate
change response, it may not reach its carbon neutrality target.

We need more urgent action and more detailed goals. To remove barriers to carbon
neutrality, we need timely implementation of plans and targets; a substantial reduction
in carbon emissions in the short term; increases in medium-term reduction targets for
2030 and 2035; updated action plans and milestones; costing and financing plans; and a
clear governance structure. Hong Kong also needs a clear scheme to incorporate public
participation in monitoring, reporting and verification, to determine the effectiveness of
climate adaptation measures. Only then will Hong Kong be able to comply with the IPCC
recommendations and the requirements of the Paris Agreement, and have a chance at
realizing its current climate action plan and meeting its goals.




ABBREVIATIONS

AIRIA
AR5
AR6
C40
CBI
CCIL
CDP
CLP
CNG
COP26
COP27

COVID-19

CsD
ENB
EF
EMA
EMSD
EPD
ESG
ETHZ
EV

G7
G20
GDP
GHG
GPA
GMPG
HKE

HKJCDPRI

HKMA

Automobile Inspection & Registration Information Association, Japan
Fifth Assessment Report of IPCC

Sixth Assessment Report of IPCC

C40 Cities Climate Leadership Group

Climate Bonds Initiative

Carbon Care InnoLab

Carbon Disclosure Project

China Light and Power Group (Hong Kong)

Compressed Natural Gas

The 26th United Nations Climate Change Conference of the Parties
The 27th United Nations Climate Change Conference of the Parties
Coronavirus Disease of 2019

Census and Statistics Department, HKSAR

Environment and Ecology Bureau, HKSAR

Energy Foundation, China

Energy Market Authority, Singapore

Electrical and Mechanical Service Department, HKSAR
Environmental Protection Department, HKSAR

Environmental, Social and Governance

Singapore-ETH Centre

Electric Vehicle

Group of Seven

Group of Twenty

Gross Domestic Product

Greenhouse Gas

Government Property Agency, HKSAR

Guangzhou Municipal People’s Government

Hong Kong Electric Investment Group

Hong Kong Jockey Club Disaster Preparedness and Response Institute

Hong Kong Monetary Authority

HKSAR
ICLEI

IEA
IPCC
KEPCO
LTA
MEE
MLIT
MOLIT
NCCS
NDC
NPTD
OECD
PBC
PD

PV
RVD
SFC
SMG
SMPG
SR15
SSP
SZDRC
TEPCO
™G

UNFCCC

URA

Hong Kong Special Administrative Region of People’s Republic of China

International Council for Local Environmental Initiatives (usually known
as Local Governments for Sustainability)

International Energy Agency

United Nations Intergovernmental Panel on Climate Change
Korea Electric Power Corporation

Land Transport Authority, Singapore

Ministry of Ecology and Environment, People’s Republic of China
Ministry of Land, Infrastructure, Transport and Tourism, Japan
Ministry of Land, Infrastructure and Transport, Republic of Korea
National Climate Change Secretariat, Singapore

National Determined Contributions

National Population and Talent Division, Singapore
Organisation for Economic Cooperation and Development
People’s Bank of China

Planning Department, HKSAR

Photovoltaic

Rating and Valuation Department, HKSAR

Securities and Futures Commission, HKSAR

Seoul Metropolitan Government

Shenzhen Municipal People’s Government

IPCC’s Special Report on Global Warming of 1.5° C

Shared Socio-economic Pathways

Development and Reform Commission of Shenzhen Municipality
Tokyo Electric Power Corporation

Tokyo Metropolitan Government

Urban Redevelopment Authority, Singapore
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Annex 1
Data Tables for all the figures and tables in this report

Figure 2.

GHG Emissions from Electricity Sold (Commercial & Residential) (ktCOz-e)

Year 2016 2017 2018 2019 2020 2021

Commercial 17,948 16,914 17,168 17,142 12,566 13,788

& Industrial

Residential 8,526 8,386 8,430 8,520 7,195 7,356

Total 26,474 25,299 25,597 25,662 19,761 21,145
Figure 3.

HK's Electricity Sold for Commercial & Industrial, Residential Sectors (GWh)

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Commercial 31,590 31,461 31,820 32,143 32,051 32,077 32,5472 32,877 31,132 32,532
& Industrial

Residential 11,441 11,095 12,060 11,769 11,978 11,702 11,657 11,926 12,965 13,184

Total 43,031 42,556 43,880 43,912 44,029 43,779 44199 44,803 44,097 45,716




Figure 4.

Greenhouse Gas Emissions by Sector (2020, in %)

City\Sector Electricity Transport Waste Industrial Agriculture, Others
Generation Processes Forestry, and
(including Land Use
buildings)
Hong Kong 60.4% 19.7% 8.8% 53% 0.1% 5.8%
Singapore (2019) 39.2% 13.8% 0.6% 45.1% 0.0% 1.3%
Seoul (2019) 70.3% 19.1% 6.2% 4.3% -0.1% 0.2%
Tokyo 65.8% 14.5% 3.0% 59% 0.0% 10.8%

*Singapore and Seoul has official data up to 2019, while the rest of the cities have data up to 2020.

Figure 5.
Per Capita Emissions in Four East Asian Cities (in tCOz-e)
City\Year 2017 2018 2019 2020 2021 2030 (Target) 2035 (Target) 2040 (Target) 2050 (Target)
Hong Kong 549 546 535 452 475 330 2.57 N/A O
Singapore 9.27 9.27 9.05 9.29 N/A 9.46 N/A N/A O
Seoul 461 468 462 456 4.67 291 N/A 149 O
Tokyo 470 459 442 426 N/A 2.24 N/A N/A O

*Singapore has official data up to 2020, and Tokyo up to 2020. The Singapore data is obtained by the total absolute emission divided by total population (residents and non-residents)




Figure 6.

Electricity Fuel Mix of Six Selected East Asian Cities (2021, in %)

City\Fuel Coal Gas Oil Nuclear Renewables and Total
others

Hong Kong 23.50 48.40 0.30 27.70 0.10 100.00
Singapore 1.05 95.76 0.20 0.00 2.99 100.00
Seoul 35.60 26.40 0.40 29.00 7.80 100.00
Tokyo 20.00 59.00 0.00 0.00 21.00 100.00
Shenzhen 14.62 36.75 0.00 46.86 1.77 100.00
Guangzhou 45.00 41.70 0.00 0.00 13.30 100.00

*Shenzhen and Guangzhou data are derived using the data from Guangzhou Municipal People’s Government and Shenzhen Development and Reform Commission,
while the rest of the cities data is directly from CDP-ICLEL

Figure 7.

Carbon Intensity of Electricity Generation (in kgCO2-e/kWHh)

City\Year 2016 2017 2018 2019 2020
Hong Kong 0.561 0.575 0.578 0.573 0.448
Singapore 0.424 0.421 0.421 0.409 0.408
South Korea 0.492 0.541 0.553 0.503 0.451
Tokyo 0.4/9 0.470 0.464 0.441 0.441
China (Southern) 0.868 0.837 0.809 0.804 N/A

*South Korean data is used here, instead of Seoul’s, because Seoul’s electricity supply is heavily connected at national level. The rest of the cities’ power grids have
certain level of independence despite their connections with neighbouring regions.




Figure 8.

Renewable Energy Status and Pledges (in %)

City\Year 2016 2017 2018 2019 2020 2021 2025 (Target) 2030 (Target) 2035 (Target)
Hong Kong 0.10% 0.20% 0.20% 0.26% 0.38% 0.35% N/A N/A 10.00%
Singapore 0.72% 0.87% 117% 2.16% 2.31% 2.84% 10.88% 13.99% N/A

Tokyo 12.11% 14.10% 15.30% 17.30% 19.24% N/A N/A 50.00% N/A
Shenzhen 1.80% N/A N/A N/A 4.30% N/A N/A N/A N/A
Guangzhou 6.00% N/A N/A N/A 14.20% N/A 18.70% N/A N/A

*Seoul’s data is not used here, because the city’s electricity supply is heavily connected at national level. Its renewable energy development only has significance at national level rather than local level.

Figure 9.
Building Energy Efficiency (Commercial, TJ/10,000 sq. m.)
City\Year 2016 2017 2018 2019 2020 2021 2030 (Target) 2035 (Target) 2050 (Target)
Hong Kong 51.2 504 50.3 499 449 46.6 N/A 31.8 195
Singapore 477 45.9 44 .4 44 .4 42.2 N/A N/A N/A N/A
Seoul N/A N/A 8.0 7.6 6.8 6.9 N/A N/A N/A

Tokyo N/A 15.8 161 155 14.3 N/A 10.8 N/A N/A




Figure 10.

Building Energy Efficiency (Residential, TJ/10,000 sq. m.)

City\Year 2016 2017 2018 2019 2020 2021 2030 (Target) 2035 (Target) 2050 (Target)
Hong Kong 5.61 5.46 5.48 5.42 571 5.77 N/A 3.25 2.69
Singapore 2.40 2.13 2.10 1.93 2.08 N/A N/A N/A N/A
Seoul N/A N/A 5.85 5.51 5.57 5.55 N/A N/A N/A
Tokyo 3.70 3.93 3.73 3.75 N/A N/A 2.43 N/A N/A

Figure 11. Figure 12.
Percentage of Zero Emission Vehicles (EV and Hydrogen-powered Vehicles) Percentage of New Energy Vehicles (Including Zero Emission Vehicles, Hybrid,

and CNGs)

City\Year 2016 2017 2018 2019 2020 2021 City\Year 2016 2017 2018 2019 2020 2021
Hong Kong N/A 131 132 158 2.03 3.03 Hong Kong N/A 4.03 3.99 422 458 554
Singapore N/A 0.04 0.08 0.14 0.15 0.39 Singapore N/A 2.83 3.65 4.89 560 7.17
Seoul 0.05 0.15 0.31 0.5 0.79 1.35 Seoul 1.82 2.37 3.02 372 473 6.10

Tokyo 012 0.15 0.18 0.22 0.28 0.33 Tokyo 12.03 1371 15.39 17.23 18.89 20.30




Table 4.
Tables below are the basis of the rating for Table 4.

Heatwaves and Heat-induced Illness

City Heat mapping & Cooling centres, Community Health & climate Creation of green Analysis to Policies & practices
thermal imaging pools and water engagement & change strategy, spaces & tree correlate hot to avoid heat island
parks education including planting weather periods & effect in urban

protection of most incidence of illness  design
vulnerable groups

Hong Kong Y Y Y Y Y Y Y

Singapore Y Y Y N Y Y Y

Seoul Y N/A Y Y Y Y Y

Tokyo Y Y Y Y Y Y Y

Shenzhen Y Y Y Y Y Y Y

Guangzhou Y Y Y Y Y Y Y

Heat & Precipitation related Vector-borne Diseases

City Testing & vaccination Community engagement on Disease prevention measures Analysis of growth of vector-  Analysis correlating hot
programmes for vector- risk, reduction & treatment (e.g. pest control) borne diseases weather periods & incidence
borne diseases of diseases

Hong Kong Y Y Y Y Y

Singapore Y Y Y Y Y

Seoul Y Y Y Y Y

Tokyo Y Y Y Y Y

Shenzhen Y Y Y Y N

Guangzhou Y Y Y Y Y




Water Shortages & Drought

City Water shortage plans & Community education & preparation  Water risk analysis & monitoring including  Diversification of water supply
contingencies for water conservation & rationing up-stream supply conditions
Hong Kong Y Y N
Singapore Y Y Y Y
Seoul Y Y Y Y
Tokyo Y Y Y Y
Shenzhen Y Y Y Y
Guangzhou Y Y Y Y

Increased Fire Risk

City Real time risk Hazard resistant Crisis management Community Analysis to correlate Stress test for
monitoring infrastructure design including warning and engagement / hill fires & dry / hot electricity, IT and
evacuation systems education weather patterns transport systems in
events of fire
Hong Kong Y Y Y Y Y N
Singapore N Y N Y N N
Seoul Y Y Y Y Y Y
Tokyo N Y Y Y N N
Shenzhen Y Y Y Y N N
Guangzhou Y Y Y Y N N




Sea Level Rise, Sea Flooding & Coastal erosion

City Crisis management, Sea level rise modelling Community Flood hazard resistant Protection of natural Sea flood defences
including warning & and flood mapping engagement/ infrastructure design &  sea barriers (e.g. development &
community-based (including impact on education & public construction mangrove) operation
evacuation systems electricity, IT & transport) preparation (including

drills)

Hong Kong Y Y N Y Y N

Singapore Y Y Y Y Y Y

Seoul Y Y Y Y N N

Tokyo Y Y Y Y Y Y

Shenzhen Y Y N Y Y Y

Guangzhou Y Y N Y Y N

Typhoons, Flooding & Landslips

City Typhoon warning & Storm water capture Flood mapping & Post-typhoon recovery  Hazard resistant Restricted
evacuation policies systems & heavy rain landslip risk mapping policies & practices building and development in
including public drainage (including electricity infrastructure risk areas (flood or
education and drills supply, IT and transport construction (high wind,  landslip)

systems) landslips & floods)

Hong Kong Y Y Y Y Y

Singapore N Y Y N Y Y

Seoul Y Y Y Y Y Y

Tokyo Y Y Y Y Y Y

Shenzhen Y Y Y Y Y Y

Guangzhou Y Y Y Y Y Y




Reduced Biodiversity & Damage to Ecosystems

City Monitoring & protection Biodiversity issues Effective control of Effective laws onillegal Laws, enforcement & Monitoring of
of natural habitats integrated in planning chemical use, invasive trade in endangered adequate penalties conservation status of
& areas of special & development policy species & GMOs species & illegal for illegal destruction endangered species
scientific interest & practice. e.g. urban poaching of protected land & & biodiversity loss

forestry, natural overfishing through surveys &
species & corridors assessment

Hong Kong Y Y Y Y Y Y

Singapore Y Y Y Y Y N

Seoul Y Y Y Y Y Y

Tokyo Y Y Y Y Y Y

Shenzhen Y Y Y Y Y N

Guangzhou Y Y Y Y Y N

Adaptation Plans and Policies

City Formulated policies Implemented Authority (not too Resourcing: Stakeholder Monitoring, Integration with
and plans covering plans, policies with concentrated, not adequate finance engagement reporting and other city plans
aspects listed timeline, clear KPIs  too dispersed) (including advisory  evaluation
above with KPlIs bodies) (including

communications)

Hong Kong N N N Y Y N N

Singapore N N N Y Y N N

Seoul Y Y Y Y Y Y Y

Tokyo Y Y Y Y Y Y Y

Shenzhen N N Y Y N N Y

Guangzhou N N Y Y N N Y




Table 5.
Below tables are the basis of the rating for Table 5.

Political Leadership

City Commitment by High-level Clear decision- Effective inter- Policy continuity Adequate financial ~ Climate mitigation
head of government leadership group making departmental & human resources  legislation in place
coordination
Hong Kong Y Y Y Y Y 1.4% Y
Singapore Y Y Y Y Y N/A Y
Seoul Y Y Y Y Y 1.1% Y
Tokyo Y Y Y Y Y 1.9% Y
Shenzhen Y Y Y N/A Y N/A Y
Guangzhou Y Y Y N/A Y N/A Y
Policies and Plans
City Long-term Plans Fair shares & Sector specific Just transition Near term plans  Plans make Support to
decarbonisation  benchmarked concepts of action plans social issues & targets on effective use developing
goals against global common but with targets to acknowledged track to achieve  of regulations, countries for
targets & carbon  differentiated achieve goals & addressed in long term goals incentives and climate change
budgets responsibility plans standards (finance,
acknowledged in technology,
plans training)
Hong Kong Y N Y Partial N Y Y National
Singapore Y N N N N Y Y Y
Seoul Y N N Y N Y Y Y
Tokyo N N Y N Y Y Y
Shenzhen National N N N N Y Y National
Guangzhou National N N Y N Y Y National




Transparency, Accountability, Monitoring and Evaluation

City Accurate measurement  Transparent climate Evaluations feed Stakeholder Independent advisory Climate change issues

of emissions policy review process learning & policy engagement process bodies with defined debated in society
revision roles (business, media, civil
society, academia)

Hong Kong Y Partial Some Y Y Y

Singapore Y Partial Some Y N Y

Seoul Y Y Y Y Y Y

Tokyo Y Y Y Y N Y

Shenzhen N N N N N N

Guangzhou N N N N N N

Advancing Climate Finance

City Climate change Regulatory authorities Incentives are in place ‘Financed emissions’ Deterrents are in place  All subsidies for the
mitigation objectives have a green taxonomy  to promote green and climate risk for lending to carbon- fossil fuel energy
are reflected in the & verification standards  finance disclosure reporting intensive activities sector have ceased
national/ regional for the finance sector required for investors
financial architecture and lenders

Hong Kong Y Y Y N N

Singapore Y Y Y Y N N

Seoul Y Y Y Y N N

Tokyo Y Guidelines only Y Y N N

Shenzhen Y Y N Y N N

Guangzhou Y Y N N/A N N




International Cooperation: Membership of City-level Climate Action Organizations & Reporting Initiatives

City Global Covenant of Mayors C40 Cities Member ICLEI Local Governments for  Mayor's Agenda for a Green CDP Cities Reporting (in
for Climate & Energy Sustainability (member) and Just Recovery (C40 CDP database)
Cities)

Hong Kong Y Y Y Y Y

Singapore N Y N N Y

Seoul Y Y Y Y Y

Tokyo Y Y Y N Y

Shenzhen N Y Y N Partial

Guangzhou N Y N N Partial

Other Ratings and Ranking on Climate Action Performance (1)

City HDI WG@Gl URI 100RC Climate Infrastructure  Environmental SDG C40 Water C40 Water
Threats Security 2021  Security 2021  Voluntary Safe Cities Safe Cities
(Lloyd's) (Economist) (Economist) Local Review  (Flooding) (Drought)

Hong Kong Very High - - - - 93 /75 N Low Low-Medium

Singapore Very High High - Low-Medium  Low 92 70 N Low N/A

Seoul Very High Medium- - Medium High 83 73 Partial Medium N/A

High
Tokyo Very High - - - High 88 81 Y Low-Medium  Low
Shenzhen Medium - Medium - - - - N Medium-High  N/A

Guangzhou Medium - Medium - Medium - - N Medium-High Low-Medium




Other Ratings and Ranking on Climate Action Performance (2)

City Planet Ranking Cities A List 2020 Cities 2020 Cities 2021 Cities Emission Resilient Cities CWRAPACCT Pedestrian
2022 (Arcadis) 2021 (CDP) Climate Hazards  Adaptation Climate Change  Reduction (Grosvenor) 20 Index friendly city
(CDP-ICLEI) Actions (CDP- Impacts Target Scenario planning (Score)
ICLEI) on Health (CDP-ICLEI)

and Health

Systems(CDP-

ICLEI)
Hong Kong 56 A Medium 8 Y 15°C Medium Low /8.9
Singapore 69 - Medium 7 - 2.0°C Medium High 63.9
Seoul 43 A High 1 Y 1.5°C Low-Medium Medium 66.6
Tokyo 7 A Medium-High 10 Y 15°C Medium Low 72.4
Shenzhen 61 - - 1 - - - Medium -

Guangzhou 77 - - - - - Low Medium -
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