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Executive Summary

The Annual Forum of the HKIE-Environmental Divisiomas held on 18 April 2016 at Hong Kong
Exhibition and Convention Center with the leadgrsbi the Chairman of the Organizing Committee, It
Kelvin Tang; guidance and support from the Chairmfiine HKIE-Environmental Division, Ir PC LO.

In accordance with the Paris Agreement (COP 21l1pbajl unprecedented economic, social ané
technological transformation is needed to keep alaberage temperature increase below 2°C. Th
requires from all Parties a dramatic reallocatidnneestment away from carbon-intensive economy te
multi-dimensional low-carbon and climate-resiliesitategies axed on the development of cost-effectiv
green technologies and policies (solar photovoltarays, wind farms, green buildings, carbon pgcin
smart grids, green fuel, green transport, elegilucles etc.). Thereby, China has primed indugtegning

and pledged dynamic low carbon economy with stratptans over the coming years. As key city in the
Pearl River Delta Region and fully integrated irsiostainable alternatives for climate adaptation and
mitigation within the Asia Pacific Economic Cooptgna, Hong Kong has to play a key role within such
national low carbon development momentum and fedlize existing large regional opportunities to iboos
local environmental market, increase green consiompind diversify its economy.

It is thus opportune for HKIE-Environmental Divisido promote the discussion on Hong Kong’s strategi
for sustainable low carbon development with stalgdrs. While some investments in carbon-efficien
fossil-fuel infrastructures will still be neededer\the coming years to support economic developntieerte

is an imperative to significantly scale-up econamygreen alternatives.

(1) Stakeholders’ Commitment and Challenges

Incontestably, important efforts are being invedtgdocal stakeholders to stimulate green develaoyrre
Hong Kong. The stakeholders, under the leadershih® Government, have demonstrated ability ir
exploring and implementing strategic plans on pidégreenhouse emission contributing sectors imddo
Kong such as energy, mobility and infrastructuneehtives, showcases, capacity building, and inébion
disclosure with smart technologies are under pcesflourishing waves. Current achievements gfearl
show promising future on the adhesion of key stalddrs to sustainable low carbon options. Nevestisl
substantial efforts are still needed on advancelnt@ogical researches and updated comprehensiite mu;
sectoral policy agenda to overcome persistent ehgdls associated with the economy greening precess
ensure a sufficiently attractive return from lowdman options and investments.

Critical challenges currently embedded in the loavbon strategies in Hong Kong lie in legislation;
sustainable cost-effectiveness, comfort, safetyifopmance and competitiveness of existing greeh
technologies (in particular in the fields of motyiland energy where further innovations are ne¢dedake
current options economically attractive); regulataptions for long-term low carbon investment aneeg
consumption; accuracy and value of climate risldjgteon and adaptation anticipation; regulationioms
and promotion of corporate sustainability outcomasd effectiveness of public-private partnership$
coordination for advanced researches on emergegngechnologies.
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(2) Way Forward

Given the importance of above cross-cutting andllemging aspects, the Forum recommended
establishment and disclosure by sector of acculai® associated with climate risk assessment, qireali
monitoring, reporting and verification systems. sThs particularly crucial for energy, mobility and
infrastructure sectors. Improvement of legislatiorinclude creating channels for stakeholders \ath-
carbon strategies, accountable governance systemisjirect engagement with local banks, is necessar
well. The Forum particularly recommended stakehwsiddirect access to climate finance to facilitke-
carbon investment; adequate and specific techmissistance and capacity-building to stakeholders fé
project preparation (to enable them to identifwedep and implement “bankable” programmes and ptsje
for low-carbon, climate-resilient infrastructuresyjhancement of Government green procurement gyrate
to all departments and sectors; introduction ofamdatory carbon rating system associated with catdro
and energy efficiency trading scheme for infragticecand buildings.

On the other hand, stakeholders are recommendetblbdize further incentives and resources to pr@mot
expansion of renewable energy, waste-to-energynt#ogies; increase the use of landfill gas andkwo
towards greater integration with the Mainland Chim@éerms of energy and climate change policy; adop
strategic plan for carbon pricing, and explore plossibility of an interjurisdictional emissionsading
scheme within the Pearl River Delta Region; enhgmoeate-public partnerships and incentives for the
promotion of green fuel and innovative cost-effeetiesearches on electric vehicle.

In short, Hong Kong has the potential to demonstthat low carbon alternatives provide with strong
opportunities for economic diversification and gtbywand could take a lead in regional environmental
industry to map out pathways for the Pearl RiveltdDRegion and other Asian countries.
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1. Introduction

The drastic impacts of global climate change amstlteng worldwide shortage of resources undoubtedly
call for a radical change of life styles towardstainable low carbon development. In this respglobal
annual climate negotiations (Conference of Partz3P) have been instituted under the United Natiors
Framework Convention on Climate Change (UNFCCQdiablish progressive global agreement on greén
built environment policies, climate resilience, ggyesustainability, and innovative green technadsgi
Accordingly, the Paris Agreement in December 2@6R 21) set up a “pledge and review” mechanism fd
substantial reduction of carbon emissions in otdérld global average temperature increase bel@y 2

=

Regionally, climate action is driven in China byeomic considerations, notably by the structurainges
linked to the country's transition from a high-gtbweconomic model to a more sustainable economic
pathway (“the new normal”), mounting environmertahcerns resulting from dramatic air, water andl so
pollution and the growing awareness of the needtép up China's own climate change resilience and
develop adaptation strategies. Th& Eve-Year Plan (2011-2015) set out a climate fydiiamework with
binding targets aiming at reducing eneigignsity by 16%, C@emissions by 17%, increasing the forest
coverage rate to 21.66% and the share of non-fhugdd in primary energy mix to 11.4%. At the COB, 2
China pledged to modernize its coal power plant2@80 and cut emissions by 60%. The comin§ Eige
years Plan (2016-2020) is likely to further bodsnhate action covered by pilot projects such asresub-
national carbon emissions trading and low-carbbonsaghemes. In such perspective, Hong Kong, asngad
city in the Greater Pearl River Delta Region, arehrher of Asia-Pacific Economic Cooperation (APEC)
should play a preponderant role in regional lowboar development strategies through joint actiorss ar
commitment from all stakeholders.

By bringing together various stakeholders includmgfessionals, experts, academics, researchutistis,
businesses and policy makers, the Forum thereforedaat exploring potential axes to significantiyolst
local environmental market, increase green consiomgind reduce greenhouse gas emissions in lirke wig
the regional momentum of sustainable low carboreld@ment. This technical report summarizes disclissé
salient aspects including climate resilience andllehges in Hong Kong, low carbon infrastructurée
strategies, strategies for urban mobility decarbiagi regional carbon pricing and market settingd a
recommendations for overcoming multi-dimensionabligmges and enhancing stakeholder’'s capacity
building towards a real low carbon future. The Foroas been conceived and implemented as green event

in accordance with standard green event guidelsegnchmark of the HKIE-Environmental Division.
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2 The Concept of Low Carbon Development
2.1 Definition and Objectives

Low carbon development has its roots in the UNFG@Gpted in Rio in 1992 and has been recognized
indispensable to sustainable development and indludthe negotiating texts under the UNFCCC sthee
run up to COP15 in Copenhagen in 2009 and the @arAgreements in 2011(UNFCCC, 2011). The
concept of low carbon development takes a "devetoprfirst” approach which rethinks development
planning and proposes structural solutions (suclal@snative infrastructure and spatial planning)hw
lower emission trajectories. It focuses on addrngssind integrating climate change with developmer
objectives. In practice, the concept combines neavexisting elements to address policy objectitescga
with the need to slow climate change and prepardtfoimpacts (provisions to reduce vulnerability t
climate change impacts).

Basically, low carbon development can serve asnpiatlanstrument for governments to present a ltarm
vision on climate and strategic development pathvilagan also be used to establish a policy framkwo
across various sectors and identify needs andifm®lin close collaboration with all stakeholdektew
carbon development can also function as a repopiatorm to international climate change community
Signaling national emissions and predicted clintdi@nge impacts may provide insights into globaidse
of existing resilience capacity and prospect afifeitpolicies.

At city scale, there is no universally applicabi@nslard definition of low-carbon city. First, csigliffer in
their initial carbon endowments. Cities engagednargy-intensive heavy industry, or those in colteas
requiring a lot of heating, will start with highabsolute carbon intensities than cities focusingenmvice
and non-energy-intensive industries or those in eraié climates with less need for heating or cgolin
Second, the essential of cities is to provide espam@pportunities and quality of life for its ciéms, and
not simply focus on carbon reductions. Actions t@hpromise on this fundamental fact risk underngni
a city’s long-term sustainability. Therefore, ddion of a low-carbon city should focus on how esi
change their carbon emission trajectories indep@naletheir initial carbon endowments, but in walat
do not compromise economic development and ligbilihe goal of such type of development is not jast
contain sprawl, but to manage urban expansionwayathat encourages dense, transit-oriented apdbie
urban formg*3!,

When successful, low-carbon development can unémtlomeration effects and networking advantage!
spurring innovation and productivity. It can alggnsficantly reduce the cost of providing servicasd
infrastructure such as public transport, energystevaand water. And it can significantly increase th
viability of public transport and other urban intraents by promoting more intensive use and reducita)
infrastructure requirements. Making cities more paot, connected and efficient has the potential t
generate sustained urban productivity improvememtsl a wide range of economic, social and
environmental benefits. These benefits strengtherconcept of low-carbon development for much great
climate ambition, which is crucial to ensure thatission reductions are not quickly overwhelmed oy t
impacts of continued economic and population growth

—

v

)
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2.2 Global Actions

The international cooperation on low carbon dewvelept is governed by the UNFCCC and its Kyota
Protocol, Cancun and Paris Agreements with a numddemew instruments including the Clean
Development Mechanism, Technology Needs Assessmed#tional Communications, Nationally
Appropriate Mitigation Actions (NAMAS), Measurememeporting and Verification (MRV), Technology
Mechanism, Green Climate Fund, Global EnvironmeRgaility, Climate Technology Centre, Technology:
Executive Committee and International Climate #titie. The COP 21 global agreement pledged fi
establish a Capacity-building Initiative for traasgency in order to build institutional and techhicapacity,
both pre- and post-2020. This initiative will suppBarties to launch a work plan for the period @&2020

in assessing how to increase synergies throughecatipn and avoid duplication among existing bodie
established under the Convention that implemera@gpbuilding activities.

o

U

The main axes of actions include collaborating wittistitutions under and outside the Convention
identifying capacity gaps and needs and recommgnaays to address them; promoting the development
and dissemination of tools and methodologies ferithplementation of capacity-building; fosteringlogl,
regional, national and subnational cooperationntifigng and collecting good practices, challenges;
experiences, and lessons learned from work on tgggadlding by bodies established under the
Convention; exploring how developing country Partean take ownership of building and maintaining
capacity over time and spgddentifying opportunities to strengthen capacityhe national, regional, and
subnational level; fostering dialogue, coordinatioallaboration and coherence among relevant pseses
and initiatives under the Convention, includingotgh exchanging information on capacity-building:
activities and strategies of bodies establishedeuritie Convention; and providing guidance to the
secretariat on the maintenance and further devedapof the web-based capacity-building portal.

v

The Global Environment Facility has been also amgigo make arrangements to support the establighmeé
and operation of the Capacity-building Initiativer fTransparency as a priority reporting-relateddnee
including through voluntary contributions to suppdeveloping countries in the sixth replenishmenthe

Global Environment Facility and future replenishineycles, to complement existing support under th
Global Environment Facility to strengthen the Tewlbgy Mechanism and requests the Technology
Executive Committee and the Climate Technology f@eahd Network, in supporting the implementation
of the Agreement, to undertake further work reltio technological research, development, enhanteme
of endogenous capacities and demonstration.

(D

In the area of mitigation, International Climateatiltive supports partner countries in developingl a
implementing innovative instruments for reducingitigreenhouse gas emissions. These include measure
for transitioning to a sustainable, low-emissionremmic and energy supply structure and developng |
carbon development strategies, nationally apprtnmitigation actions and systems for measuremerit,
reporting and verification of greenhouse gas emissiand reduction measures. The international @ima;
Initiative has been advising more than 25 partimemtries on the preparation of their Intended Nuwtily

Determined Contributions since early 2014. Numerousrnational projects also pursue the aim of
mobilizing additional public and private capital fdimate change mitigation. The conceptual focusn
policy advice, capacity building and appropriatairting measures, and also technological lighthoude
projects and cooperation schemes.
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The private sector has a key role to play in achgethe ‘two-degree target' agreed at the COP 12d, a
mobilizing its resources will be essential in aging far-reaching climate protection goals. The
International Climate Initiative therefore supponpsojects that eliminate major barriers to greater
engagement by the private sector, for example tyaiag the financial risks associated with invegtim
climate technologies in developing countries anderging economies. International cooperation alsg
provide capital for public-private partnershipspamt the necessary expertise (enabling financéutiens

to support energy, efficiency projects in targeurdoies) and create suitable conditions for privaté
investment in target countries by providing adwssupport to governments’.

A1

14

Besides the UNFCCC, a growing number of internaimrganizations and consultancies have also beén
involved in low-carbon development programmes,udiig the UNDP, UNEP, the World Bank (including
through its Energy Sector Management Assistancgr&mme (ESMAP)), Climate Works, the Climate
Development Knowledge Network, WWF, and a variety bilateral donors. The United Nations
Development Programme has developed a guidebookPrejparing LowEmission ClimateResilient
Development Strategies’ to assist national andmailonal governments in developing countries tgpare
low-emission, climate resilient development stratethes aim to simultaneously address the threatss,ris
vulnerabilities and uncertainties associated witibgl climate change and the pressing developmesd
countries face as they pursue sustainable develtpme

Such guidebook does not offer a short definitiotoaf-emission development but instead provides a series
of detailed steps to the formation of low emissievelopment plans including identification of key
stakeholders and establishment of participatorynptay and coordination frameworks; generation of
climate change profiles and vulnerability scenarimentification and prioritization of mitigationnd
adaptation options; assessment of financing reopangs; and development of lesmission climate
resilient roadmaps for project development, poiistruments, and financial flows.

Many cities grouped in the Carbon Neutral Citiebaiice (CNCA) are also leading on climate change an
low carbon development programmes, and deliverigngfecant economic and social benefits in the psx
with the support of international networks suchCa®, ICLEI and United Cities and Local Government$
(UCLG), and multilateral development banks. Remlldkaconsensus exist among international urban
development practitioners and prominent organisati@and networks on the need for collaborationve fi
mutually reinforcing areas including facilitatingidwledge-sharing among cities on policy reform and
innovation to inform and inspire action; utilisisgmmon platforms and standards to enable citiesake
their commitments public, credibly record their gpyeuse and greenhouse gas emissions, develop loiw-
carbon strategies, and measure their results; aifdiry the capacity of local governments.

This allows political leaders and municipal staff éffectively plan, design and execute low-carbon
development plans and strategies; financing love@amrban infrastructure by improving cities’ aés
domestic and international financial markets; angpsrting national governments to empower citigs fo
investment and innovation. Greenhouse gas redusttbedules and targets of the Carbon Neutral Cities
Alliance are summarized on Fig'#.

10
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Figure 1: Long-Term and Interim Greenlouse Target of Carbon Neutral Cities Alliance

2.3 National Commitment

As co-chair of the IPCC working group 1, China leaganized and financed research projects of climat
change and low carbon development, establishedohdtiClimate Center, National Climate Changé
Strategy and International Cooperation Center andiged strong support to public consensus anayoli
making on climate change policy and action planthwhe 12' Five Years Plan, carbon intensity of per unit
GDP decreased by 20% from 2010 to 2015, the enewggumption per unit of GDP has been reduce
by19.1% with an annual improvement rate of 4.15%mhigher than the world average, energy efficienc
technology has been introduced, developed and poped in many sectors such as power generatiom, ir
making, aluminum making, cement production, etailding standard scheme has been applied to cut tf
energy consumption in building by one half to thfeerth, and the public transport first, and trakfic

11
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priority policy have been successfully implemenféd With regards to specific low carbon strategies anél
comprehensive action plan for integrated decemgdllow carbon development, six provinces (Guangdon
Liaoning, Hubei, Shaanxi, Yunnan, Hainan), andtyhsix cities, including Beijing, Shanghai, Tianjin
Chongging, and Shenzhen, etc., have been selestddnaonstration provinces and cities for low carbo
development with potential achievement of energy @rbon intensity decrease over the last fivesyear

=

In addition, China committed during the COP 21 Sutrtm lower carbon dioxide emissions per unit of:
GDP by 60%-65% in 2030 (from 2005 level), incretseforest stock volume by around 4.5 billion cubic
meters by 2030 (from 2005 level), promote greengyadispatch, prioritize the distribution and dispeng
of renewable power and fossil fuel power generatvth higher efficiency and lower emission levedtgrt
in 2017 the national emission trading system coxekey industry sectors such as iron and steelepow:
generation, chemicals, building materials, papekintgg and nonferrous metals; reach the share adrgre
buildings up to 50% in newly built buildings in ieisé and towns by 2020; improve the share of publi
transport in motorized travel up to 30% in big- anddium-sized cities by 2020, finalize next-stagel f
efficiency standards for heavy-duty vehicles in @@hd implement them in 2019, and accelerate action
HFCs including effectively controlling HFC-23 emitmss by 2020734

o

In terms of main actions over the coming five ye@rd" Five Years Plan, 2016-2020), China aims af
promoting the low carbon development in industmergy, transport and buildings, supporting citiad a
provinces to peak the carbon emission earlier,bbskeng the national carbon emission trading syste
(ETS) covering 6 sectors (iron and steel, powereggion, chemicals, building materials, paper-mgkin
and nonferrous metals), enhancing the demonstrafibmw carbon development in selected provinces$ arn
cities, developing demonstration districts of nesno carbon emission, carbon emission reportingsssam
quota system for key entities, carbon emissiondstads of products and processes; and popularioivg |
carbon products and technology. The key targetiseol 3’ Five Years Plan are summarized on Fiif2

Hong Kong, as part of the Pearl River Delta (PRi) an economically affluent area, aspires to becime
greenest city in China. The Framework Agreementiong Kong / Guangdong Co-operation set up in 201
provides a firm basis for building Green PRD Qualitving Area with cleaner air, less pollution aad
lower carbon environment. The concept of Green BRiibt just a bilateral agreement, but integrated i
the national low carbon strategic plan. Incredginglong Kong and Mainland China recognise thée
importance of regional collaboration on low carbdavelopment and closely interact to overcome
challenges. By going green, Hong Kong would mamits competitiveness and standing of internationg
city in the Regior™.

(@)

Increase Non-fossil Energy
Share in Primary Energy
Consumption by15%

Cutting CO2 Emissions per

Underpinned _
Unit of GDP by 18%

th
by the 13 FYP (20162000,

Decrease Energy Increase Forest Coverage
Intensity by 15% Rate up to 23.04%

Figure 2: Legally Binding Targets in China’s 13" Five Years Plan (2016-2020)
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3 Climate Resilience and Challenges in Hong Kong
3.1 Climate Change Impacts on Pearl River Delta Reégn and Hong Kong

As mentioned above, Hong Kong is part of the PBarer Delta (PRD) Region and either way closely
associated with climate change impacts over themedhe PRD Region is the third largest river sagsin
China, and it is one of the world's economical ayitaregions. The region is vulnerable to the risseg
level and frequently affected by temperature risiaprm events and associated coastal flooding. As
reported by Hong Kong Observatory since 120 yeadmnate change results in rising in temperature in
Hong Kong with an increase of the number of very #ays. In addition, there is likely to be greatet
variability in rainfall patterns with a higher fregncy of extreme conditions and increase of nunalber
heavy raining days; extremely wet and dry yearseapected to become more frequent for the restef t
21% century.

There are great stress to montane and freshwatsysiems due to increase in surface temperatuces gn
extreme weather; loss of inter-tidal habitats sasttoral reefs or mangroves due to sea-level heesher

growing environments; increased erosion and lamp#sdagradation and change in species distribution a
migration patterns; aggravate chronic health comatithigher risk of thermal stress, exacerbatioasthma

and heat stroke; more accidents and emergencytisitesachanges in transmission patterns of infestio
diseases. Change in rainfall pattern and rise afashel under higher temperature may affect local waté
resourceslt is also expected that the mean sea level risthenSouth China Sea, including Hong Kong
waters, would increase to tally with the globalrage in the late Zicentury®®.

Hong Kong and the PRD are affected by about sigi¢ed cyclones per year, and its low-lying areas ar
susceptible to associated storm-surge floods with Water levels. Direct economic loss due to steumge

event reached more than 10 billion RMB. Statistasdessment of potential flood risk in Hong Kond an
the PRD region also showed that flood vulnerabihty?RD is partly related to its level of socio-romic

development. The PRD Region, which is less develdpan Hong Kong, is more vulnerable to human
costs (death and displacement). However, the ecmnosses in Hong Kong could be considerably highe
at a city scale. In the PRD Region, predictedding without adaptation will result in about 3008aths,
15 million people displacements, and $40 billiore@onomic losses by 2100 as summarized on Table.1

Lo

Table 1: Summary of Annual Average of Future Damagein Hong Kong and PRD by 2100

ltems PRD Hong Kong
Deaths (people) 300-3000+ 200-1000+
Displacements (people) 1-15+ million 0.5-3 million
Economic Damage (USD) 1-40 billion 1-4 billion

Moreover, a comparative analysis of the numbere#tlis between China and the U.S. as a function pf
flood magnitude shows that the slope of China daedW.S. are remarkably different, at 0.61 and 0.2%
respectively (Fig.3). The difference in the logelan regression slope indicates that on averaghgatame
flood magnitude level, the U.S. experiences fareieweaths than China. This characteristic could ke
considered as a vulnerability difference, and tbpesvalue here is regarded as vulnerability factarsing
the same method and considering the high populagmsity of Hong Kong with relative lower GDP per
capita than U.S., the vulnerability factor for Hoigng is estimated to 1.5 times higher than .S

13
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Figure 3: Logarithm of Number of Deaths as a Funcbn of Flood Magnitude in China and US

Although Hong Kong government's Climate Change 8ty outlined adaptation options such ag
monitoring (flood warnings) and updating flood ristaps, detailed flood risk assessments are noliabiai
yet. However, Hong Kong depends on the PRD regmoproviding and supporting its essential services
(including food, energy and water), adequate assa®s for adaptation measures are necessary despite
existing infrastructures for flood prevention andigation. In clear, although Hong Kong is relativ@ot
physically flooded, a wide-spread and prolongeddiag in PRD region might cripple Hong Kong’s atyili
in proper urban functionality. Hence, it is impératfor Hong Kong to pay more attention to floodks
over the PRD, and work with the PRD in climate adapn and resilience plannir[’n%.

3.2 Adaptation and Mitigation Strategies

The concept of climate resilience involves bothigmation and adaptation. There is a need to stremgimd
empower a community’s capacity and capability tduce carbon emissions, as well as cope and absarb
climate change related stresses and maintain thetidmal operation of public services, economic ané
social activities. The key focus of climate resite efforts is to address the vulnerabilities thahg Kong
faces as a community with regards to the conse@gsesfcclimate chandé?.

(1) Hong Kong Government Commitment

Adaptation measures are based upon assessmeimafecthange risks and vulnerabilities that Hongdlo
is likely to face in the coming decades. In conside how to expand the city’s resilience, Hong Kong
Government is collaborating with major public anmilvate sector stakeholders to ensure efforts ale we
coordinated. Security Bureau (SB) is coordinatingngl Kong’s Contingency Plan for Natural Disasters:
which is relevant for all extreme weather eventt the community is used to encounter. Since 28089
Kong climate adaptation response has been embodibé Total Water Management Strategy. In thalfiel
of flood prevention, revitalizing water bodies haear adaptation benefits, including integratingtexa
bodies with urban landscapes to reduce heat igffadt; turning “otherwise wasted” rainwater intseful

14
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resources; improving urban living environment, hamiming human activity and nature; increasing
resilience against the flooding brought about lipate change; and integrating drainage infrastreciuith
other land uses to improve carbon efficiency andiceng footprint.

Proper management of the mangrove habitat is algwiaity. A mangrove management plan was
developed to achieve the dual purposes of reduffoayl risk and protecting habitat, which required:
multidisciplinary collaboration between governmeiepartments (DSD, AFCD and EPD) and with non:
government ecological experts. Existing climataliszgce capacity has been strengthened with sti@ated
plan to be implemented over the coming years on speafipects including conducting studies on
information gaps and monitor changes; strengthemstitutional capacity and policy focus; carryingt
drills; updating disaster and emergency planniognfto time; improving dialogue and coordinationhwit
private sector and raising community awarefelss

In terms of climate mitigation, the greatest pasdrfor sizable quantities of carbon emissions etvant in
Hong Kong lies in the strategies of coal usage ¢edn for local electricity generation and maxintiea of
energy efficiency, especially in buildings. Currégrgets are to reduce carbon intensity by 50-602020
(baseline 2005); and to reduce energy intensitg@b in 2025 (baseline 2005). Changing the fuel afix
electricity generation will undoubtedly help Hongig to create a cleaner power sector, reach theriow
bound of our carbon intensity target by around 2@20well as improve air quality and public healtising
from lower pollutant emissions. Supply side effrg could be further improved through co-generaéind
tri-generatior™.

Summarily, in collaboration with all stakeholdersjong Kong Government is monitoring the
implementation of climate mitigation measures omcHr aspects including making public transport
primary choice for mobility; expanding rail optioaad services; improvement of rail operation anuicte
fuel energy efficiency; testing low-carbon and zenaissions franchised bus technologies; recoverdyuae
of landfill gas; recovering energy from sludge treent; developing waste-to energy treatment foaig
yard and municipal solid waste; promotion of renleMa@nergy such as solar power; improvement of pow¢
plant energy efficiency; promotion of co-and tringeation; extension of lifespan of existing builgsnwith
low carbon adaptive reuse; research on labelinguaity low carbon construction materials and presjuc
promotion of private electric vehicles; improvemehdriving habits for fuel saving; promotion ofouels
use in government vehicles and non-road mobile macyt capture and use of gas from wastewate
treatment; and recovery of waste cooking oilsbimdiesel production. Beyond 2030, the ambitiousylo
term target is to achieve a reduction of Hong Kserggirbon emission by 80% in 2050.

v

=

(2) Specific Climate Adaptation in Energy Sector: Expences from CLP

In general, common changes in weather patternsidechotter and drier summer, heavy rainfall, mor¢

\vU

typhoons, heat waves, high winds, warmer autumudssanings, etc. Changes in weather condition could
result in business disruption, unexpected maintemanst, safety concerns, insurance claims by mest)
loss of business opportunities, supply chain iofgfon, increase in raw material prices, etc. la power
sector, the physical assets, infrastructure, dajaiooperations and maintenance, logistics andigwbhain
could be sensitive to climate change. Thereforeptadion typically includes measures that build gow

system resilience to resist and recover from ingatextreme whether events, with flexibility, inder to

15
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enable the power system to be efficient and agiteugh for stable generation and supply. Fig.4wWwelo

describes climate adaptation assessment methodatagyP™ *2.

INPUTS ACTIVITIES OUTPUTS
Vulnerability exposure and Baseline high level risk
value at stake data profile information collected

Additional site specific

information and baseline and Develdpment ofdraft CliEte
; impact scenarios
future projection
Information
Discussions with engineers and | ! Confirmation of future climate
managers on site impacts and adaptation options
¢
Site visit information and Impact matrices for power
data from previous tasks assets

Adaptation options

i Confirmation of future
identified ‘

climate iImpacts and
adaptation options

Cost benefit analysis

Financial modelling and
costing

Figure 4: Typical Assessment Flow of CLP’s Climatédaptation

Basically, adaptation assessment process condigtsview of climate change projection and possible
impacts, risk and cost analysis, evaluation of tatagn capacity, and setting adaptation optionsP Glas

D

implemented in Hong Kong a number of measures tmtew the potential impact of super typhoons sinc
2004. These include enhancing the structure of40@kV pylon to withstand super typhoons with wind:
gusts up to 300 km/h, the creation of a typhooparse protocol and coordinating system. These messu
together with regular drills, aimed at constanthproving CLP's ability to respond to emergencied &n

maintain a safe and reliable electricity supplytfincidents of super typhoons increasing globalliP

has implemented an Emergency Restoration Systesndble the rapid construction of temporary pylons,
shortening the time it takes for power to be rextowhen an existing pylon is damaged from several

months to just two week¥ 2.
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Flood risk assessments are also conducted to datemwhether further mitigation measures would bé
needed to cope with the possibility of increasedesty of storm surges and the global trend ofngssea
levels as a result of climate change. A numberref/gntive measures have been implemented at tdrgete
CLP generation, transmission and distribution satiists, including installation of flood gates, $eglof
the cable inlets and equipping the substations suithp pumps and flood alarm systems.

Moreover, a flood calculator, which estimates tlwoding risks at CLP substations based on the Hong
Kong Observatory's latest information on estimated levels, was launched which would allow for tyme
supervision and coordination by operations cemtrentsure supply reliability. In addition, Hong Kohgs a

large number of fast-growing tree species, andsttkat make contact with power lines can interithpt

normal power supply. Thus, CLP has set up its \&m@et management team in 2001 to perform regular
checks on power lines, and to adopt vegetation gemant techniques such as pruning trees that might
affect overhead power lines. The pruning of trems loe carried out even when the lines are carrijweg
electricity in order to reduce the disturbanceh® ¢customers. The number of power failure incideatsed

by trees has been reduced by 80% since their wexylrb* 2.
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4 Promotion of Low Carbon Infrastructure in Hong Kong
4.1 Government Strategies

As mentioned above, Hong Kong Government, in collation with key stakeholders, is actively promgtin
low carbon schemes in various infrastructures saghenergy (generation and supply infrastructures)
transport (roads, bridges, rails, port and airpargste treatment (landfill and sludge treatmenitlifees),
sanitary (hospitals), educational (school, uniteEs) etc.

In energy sector, application of co and tri-generasystems could further improve carbon reducfrom
existing and new energy supply side infrastructimaginforcement of coal reduction and green tetgy
programmes from generation side. Co-generationesysjenerates power and makes use of the heat
produced during the process whereas tri-generdtikes this a step further by also producing cooling
(using an absorption chiller) as part of the precés near future, these technologies will be aisegrated
into buildings and new infrastructures constructiamning for embodied carbon emission reduction.

Carbon labelling scheme for infrastructure congtoncmaterials has been also launched by Constructi
Industry Council (CIC) in January 2014. The schearese from research on carbon footprint of
infrastructure construction products, which canelsily used by designers, contractors and divende e
users in their selection of low-carbon materialse TGovernment makes reference to the labellingnsehe
for new public infrastructure projects (especidlly new roads, buildings, bridges, drainage systants
pipelining facilities), while the scheme is gainitngction with the private sector.

Improvement of rail, port and airport operations @mergy efficiency and carbon emission reductiof
significantly contributes to strengthen low carksirategies in transport infrastructures (experisrfoem
MTR, Modern Terminals Ltd., Hong Kong Airport Int&tional etc.). Recovery and use of landfill gas
recovery of energy from sludge treatment; develapnoé waste-to-energy treatment for organic, yard a
municipal solid waste, are also various stratedesloped by Hong Kong Government and stakehotders
promote low carbon in existing and new waste treatrand management infrastructures’.

4.2 Experiences from Hong Kong International Airpott

Greenhouse gas (GHG) emissions are commonly ca&edointo three different scopes according to thé
nature, ownership and level of control of the emissource as described in Table.2. The experiéoce
Hong Kong International Airport Carbon Reductionoffamme demonstrates how carbon footprint
reduction can be achieved by engaging and colléibgravith different stakeholdefd.

%

While Airport Authority accounts for about 40% dfet airport-wide carbon emissions, the remaining 60%
come from its business partners (BPs). In ordexctielerate carbon reductions at Hong Kong Intesnati
Airport, since 2008, AAHK has proactively workedtwiBPs through a number of initiatives under thé
Hong Kong International Airport Carbon Reductiom@iamme. The key milestones of the programme ate
summarized in Fig. .
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Table 2: Greenhouse Gas EmissidBsopes at Hong Kong International Airport

Scope 1: Direct GHG emissions from sources that a@vned or controlled by
the airport operator

Emission sources:

* Power plants and/or emergency power generators

* Vehicle fleets including ground service equipme&bSE)

» Firefighting and maintenance equipment

Scope 2: Indirect GHG emissions from the off-site@neration of electricity
(heating and cooling) purchased by the airport opeator

Emission source:

» Electricity generation (heating and cooling)
Scope 3: GHG emissions from airport-related activies from sources not
owned or controlled by the airport operator

Emission sources:

» Aircraft main engines and auxiliary power units (AP
* Vehicle fleets, including GSE, owned or controlldothers
» Ground transport to and from the airport (ie sugfaccess)

2010 2011 2012-14

New
reduction

25% Online
carbon carbon ACI-ACA

Carbon
audit for
AAHK

target &
low carbon
strategy

reduction audit Level 3
pledge system

Figure 5: Carbon Management Roadmap for Hong Kondnternational Airport

AAHK completed in 2008 its first carbon audit o ibwn buildings and facilities and was EPD’s first
Carbon Reduction Charter signatory. In 2009, apoairwide carbon audit was conducted in conjunctiof
with BPs. In December 2010, AAHK, together with rigd0 BPs, pledged to reduce carbon intensity 56 2:
per workload by 2015 (One workload unit refers te gassenger or 100kg of cargo) compared to 20¢
emission levels. Figure 6 shows the ensemble ggictfistakeholders’ commitmefit
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Figure 6: Ensemble Picture of Airport Community Pledge in 2010 for Carbon Intensity Reduction by
25% by 2015 (from 2008 levels)

To facilitate the tracking of carbon emissions2011, Airport Authority developed a proprietary lame
carbon audit system to calculate and monitor cadnissions for both Airport Authority and its busss
partners (Fig.7&8). In December 2012, Hong Kongitnational Airport achieved the “Optimization” léve
under the Airports Council International’s Airpd@arbon Accreditation (ACI-ACA) programme, making
Hong Kong International Airport the first airport iAsia-Pacific region to achieve this standard

Welcome to CAS

Mt v e Ve 2 O . e Mapams T Ui . Logean
- . ' et

HKIA

wi1 555~ Carbon Reduction Programmes

Waicomm 13 e HIIA Crten Aot Syctem

I Dwcmrter 2010 WIA h6ige 6 I Les WP ot wde FBOT IrIEAL O
ot Urr® By 3015 bamed an J0O0) Mvets HIGA G pasted M Aeat 25 port wede i b Bt fu

XM e s wr 1w b N v et m et of e S by bt veter e Faty o Fhe meper ! b6 annd Thes v @
Catosn At Jya o) m i 1eciiaie 36 pot Daamrwaies L6 wmg ts T (o ban sudt poouss

EV g S te et (e e rrarsnt et ad st alpen of Cadure Aata

* Ome wortlosd unk is squsl 3o one patsenger o 100 kg of carge

Figure 7: Carbon Audit System at Airport Authority
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HKIA

sens 2=~ Carbon Reduction Programmes

Hong Kong International Airport is committed to the
principle of responsible operation and sustainable growth.

In December 2010, the airport pledged to reduce
airport-wide carbon emissions by 25% per workload unit®
by 2015 from 2008 levels.

Please click the logos on the right to see how the airport
community contributes to carbon reduction.

* One warkload unit is equal to one passenger or 100kg of Grgo
Photos and Endaorsement
Videos » Letters +

Figure 8: Platform for Close Collaboration betweenAirport Authority and its Business Partners for
Carbon Footprint Reduction at Hong Kong International Airport

In order to ensure the BPs are equipped with tkegsary knowledge and skills, AAHK has organizeerov
30 carbon workshops, sharing and training sessomte the launch of the programme. Moreover, AAHK
trained a team of internal staff members as ceditiarbon auditors to conduct on-site carbon daaking
for participating partners every year. In additierternal verification of HKIA’s carbon footprinals been
conducted annually which significantly increases délgcuracy of carbon data and improves the robsstne
of the HKIA Carbon Reduction Programrfie

In addition, AAHK conducts a quarterly Airport Commity Environmental Forum to communicate with
BPs on carbon-related issues. Attendees are emmmlita share their experience and best practiges f
carbon management with other business partnersh Wé concerted efforts of the airport community
HKIA remains on track to achieve the 25% target.oAend 2014, the carbon intensity was reduced b
22.4%, relative to 2008 levels. Figure 9 illusteatbe carbon reduction performance between 2008 a
2014.
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Airport-wide Greenhouse Gas (GHG) Emissions *
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**  Excludes emissions from new joining companies of the Programme

Figure 9: Carbon Emissions Reduction PerformancetaHong Kong International Airport

Going forward, Airport Authority is developing a weairport-wide carbon reduction target and thé
associated strategies in 2016. The similar engagemedels will be extended to other specific;
environmental aspects such as air quality, geveaigte management and water consumption, and also
other multi-tenants facilities operatdts

4.3 Experiences from The Hongkong Electric Co., Ltd

In close collaboration with stakeholders (Governtn&takeholder Liaison Group, Fisheries Review an
Consultation Committee etc.), The Hongkong Elec@im., Ltd is engaged in reducing greenhouse gé
emissions and investing in low-carbon energy inftectures, in particular wind and solar energy
installation as described on Fig. 9. The main dbjes are to reduce dependency on fossil fuels,badm
climate change and to improve air quality in Hongnl§. Subsequent to the introduction of the firghdvi
turbine, Lamma Winds, of 800kW capacity on Lammiand as a demonstration project in 2006, Thé
Hongkong Electric Co., Ltd has been carrying outhier studies for developing an offshore wind farim
capacity up to 200MW within the territorial waténsHong Kong (Fig. 10Y".

Lamma Solar Offshore Wind
“Lamma Winds” TFPV System Farm
*2006 «2010 *Future
® () o () ()
Lamma Solar TFPV
Extension
*2013

Figure 9: Renewable Energy Programenat The HongKong Electric Co. Ltd.
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Among the studied sites for the wind turbine idatain, the most preferable site was located atuabo
3.5km southwest of Lamma Power Station with lessrall’ environmental impacts, shallower water deptk
and shorter transmission cables linking to Lammad?dsStation compared with other potential siteghim
eastern waters of Hong Kong. In addition, rapmidtc support can be offered from Lamma Poweri@tat
during construction phase of the project, as welthee maintenance support during operational phdse.
average capacity factor of “Lamma Winds” over tast ldecade (2006-2016) was about 13%. The capac]
factor of the offshore wind farm will be much higiveith an estimated annual generation of more ttién
million units of electricity and would offset 1500 tonnes of C@emissiort”.

To enhance and diversify such green infrastructpregramme, The Hongkong Electric Co., Ltd
commissioned a solar photovoltaic system (AmorpHgitison Thin Film PV modules) of 550kW capacity
on the roof tops of the station buildings in LamBawer Station in July 2010 and upgraded to 1MW i
2013, representing the largest solar photovoltastailation in Hong Kong. The advantages of silitioim

film PV panel include optimal power output at higgmperature and better weak light performance.

Installed solar PV infrastructure is expected taagate more than 1.1 million units of electricitynaally
with 915 tonnes of CQemission reductiof’.

In short, installed green energy infrastructuresegate about 9,000 MWh of green electricity frold@Qip
to present. The Hongkong Electric Co., Ltd. willntaue its efforts in exploring more opportunities
renewable energy applications for power generatiddong Kong to move towards a sustainable and low
carbon developmett.

Figure 10: Lamma Winds
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5 Strategies for Urban Mobility Decarbonizing
5.1 Promotion of Electric Vehicles in Hong Kong

With zero pollutant emissions, electric vehicle¥¢Eare an ideal solution in phasing out greenh@ase
emissions and heavy air pollutants from road trartsfilectric vehicles use an electric motor f@ctron
and batteries for their electricity storage. Thevealtrain of electric vehicles consists of threejonaub-
systems including electric motor propulsion systemhicle controller, power electronic convertere th
electric motor, and transmission), battery systbattéries, Battery Management System and chargiry u
and auxiliary system (heating/cooling, electronicnps, and other electronic auxiliaries).

(1) Researches on Electric Vehicles and Batteries

In order to contribute to technological advancemehtEVs, the Power Electric Research Center of
Polytechnic University of Hong Kong, in partnerskifih other stakeholders, conducted substantialiesu
on specific technical aspects in linkage with tbhenfort of drive, traction, performance of the battand
safety. Achieved technical innovations are sumnedrizelow?:

-Active Suspension: with regards to the slow dymamsponse of the conventional hydraulic suspensian
traditional conceived with no self-learning, reséas are performed on new active suspension basad o
linear motor that is able to adjust its verticaicito cancel the vibration due to the uneven @adace (a
system designed based on switched-reluctance pie)ci

-In-wheel motor: the main innovation here is to embed thetor inside the wheel to create more space and
room in order to eliminate the transmission, gea, Ishaft and crutch. The design is benefited fthm
elimination of mechanical loss as compared to theventional system. The motor is designed with four
sets of stator windings and each winding gives artqu of the torque. Such innovation enables thtrob
of the steering by wiring. No physical connecti@ivieen the steering wheel and the in-wheel moRas.
of the braking can be provided by the in-wheel mtitcough motor drive contréf.

-Integrated motor drive and chargefectric motor drive and the charger do not opesatailtaneously for
conventional EVs. They are both based on an inventeuit. Therefore an improved design of the aitrc
topology has been done, so that these two partbeaonsolidated into a simple component to prothee
same function. Part of the inverter legs is usedriotor drive and also as the battery chargingonmf of
the H-bridge converter.

-Battery management system: the key achievememt isethe improvement of the battery management
system (BMS) in connection with other componentE\¢$ to optimize the battery performance and safety;

-Battery Balancing: power electronic circuit hagbaesigned to develop a list of the active cieculihe
circuits enable energy transfer from higher to lovebarged cells. The voltage is connected to a
corresponding capacitor to achieve balancing. Tioaiits can operate without voltage sensors angigeo
active and high efficiency method of cell balancing

-Super-capacitor: proposed super-capacitor in cept@nt of battery offers longer life time and highe
safety factor than battery. It has better therntabibty, wider temperature range and higher robess
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under thermal and mechanical stress condition. é¥ew the energy density of super-capacitor is fowe
than that of battery. Therefore presently, it isdifor short distance or as a support to EVs hatferother
new concept, the body integrated super-capacgdreing developing with installation of the balaxgcand
protection system inside the panel to improve trergy density of the systeffh

(2) Government Incentives

Aiming at cleaning up roadside air pollution anduee greenhouse gas emissions, Hong Kong Governmént
is proactively promoting the EVs to build up comditte and provide impetus for further advancemettieof
technology. Accordingly, a Steering Committee om Bromotion of EVs led by the Financial Secretay h
been set up. To date, the key measures that hlereibtroduced include taking the lead in using BY's
example (so far, 245 EVs have already joined thee@ument vehicle fleet, accounting for about 4%hef
Government fleet); tax incentives for acquiring Efgaiving the first registration tax for EVs tillnd
March 2017, and allowing enterprises which prodtves to have 100% profits tax deduction for the tapi
expenditure on EVs in the first year of procureniesgtting up chargers and parking in collaboratiaiin
private stakeholders and subsidy for the trial ¥sestablishing a Pilot Green Transport Fund siMeech
2011(HK$300 million) for application by transportperators and non-profit-making organizations
providing services to their clients and goods viehowners, encouraging them to try out innovativeeg
and low carbon transport technologis

These measures are also expected to encourageuppless to increase the performance of EVs on the
local market. As a result, the number of EVs inseghto 4,629 at the end of February 2016 with &@er
EV models (including private cars, light goods wids, taxis and buses) on the local market. Vehic
vendors are also sourcing commercial EVs such exgrigl buses and light goods vehicles. The growin
interest in promoting the use of EVs worldwide widhcourage EV manufacturers to advance t
technology.

FFmFFFmFFFFFFFF

3

(3) Persistent Challenges

S

While significant progress has been made in dewsippnd promoting EVs, major challenges underlinet
below have to be overcome.

-EVs battery cost reduction: currently the cosLbion battery with 35 kWh storage capacity is Istiilo
high at manufacture. Reducing the cost of battackg is therefore the key challenge for EVs devekq;

-Safety improvement: current nickel and cobalt-dageide Li-ion cathode materials have potentialieéss
with overcharging, clearly, and voltage control cail, module and battery level is critical to preve
overcharging of automotive Li-ion batteries, buégl are all factors that will inevitably increasedn
battery cost further. Lithium iron phosphate ca#affer a promising future but with lower specific
energy and power density;

-Battery charging time: shortening the chargingetito a matter of minutes, and providing better snude
charging facilities;

-Battery reliability: EVs have uncertainty on treiability of batteries, which is costly to replac@ruising
range for most EV models is still limited;
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-Charging protocol: EVs have no unified chargingtpcol;

-Battery environmental pollution: studies on Teshkahicles conducted by the Environmental Protactic;
Agency and the U.S. Department of Energy have stidhat batteries designed with nickel and cobalt, &
well as solvent-based electrode processing, cae bavious environmental impact including ecologica
toxicity and contribution to global warming amorther factors;

-EVs are not suitable for intensive applicationotiier challenge for EV adoption is that it's natedale for
one of the most fuel-intensive applications: heduyy vehicles. It's estimated that the 2 millior8tmillion
heavy-duty trucks operating in the U.S. alone coresunore than 35 billion gallons of fuel annuallyr &
per-vehicle basis, these heavy haulers consumén&® tas much fuel as the average automobile, thus,
reducing consumption in this segment would go @ ay towards reducing oil dependence, and alsr off
huge cost savings for the trucking industry.

5.2 Development of Low Carbon Fuel

In sight of invested efforts in transport greenihgavy duty transportation still relies on dieselHong
Kong. Moreover, extension of the rail system angriomement of the pedestrian experience will notehav:
an impact on goods vehicle emissions. Electrifarabf the heavy duty vehicles is strongly challeggiue
to the high demand on the battery system in tefnp®wer and capacity. In such context, biodiesgleaps
as an alternative for conventional diesel engiZgaste-based biodiesel is a natural and renewalele fu
made from vegetable oils (soy and corn) or aninesdte. It holds no petroleum, biodegradable andaxant
Compared to other alternative fuels, biodiesel fuglports some unique features and qualittes

The GHG emissions benefits of biodiesel are esfedmnificant, over conventional gasoline andsdie
Active policies to promote greenhouse gas emisgdnction in transport through the use of wastetbas
biodiesel are cost effectivélong Kong Governmentecognized biodiesel as a low carbon choice and
reaffirmed its commitment to actively promote itefiznding on the type of waste used, GHG reduction ©
used cooking oil/grease trap/inedible lard biodiésén the range of 85% to 90% per unit of energlyis
means that for every unit of fossil fuel diesel rgyereplaced with its biodiesel equivalent, emissi@re
reduced to as little as 10%-15%. In terms of alisaleduction, a B7 mandate (7% biodiesel contetitas
limit in EN590 diesel specifications, that can sed in all diesel engines without modifications) the
entire diesel consumption in Hong Kong (1.4M tongear) results in reduction of approximately 27@29
kilotons of CQeq per year. Another of advantages of biodiesdl iBu¢ghat it can be blended with other
energy resources and oil. Biodiesel fuel can alsoded in existing oil heating systems and diesgines
without making any alterations. The lubricating meaty of the biodiesel may lengthen the lifetime of
engined'.

(1) Government Commitment

Commitment of Hong Kong in promoting biodiesel fésdiin a number of initiatives including use of B5
in the majority of the governmental department$tpsicheme run by Development Bureau requiring its
contractors to use B5 with an expansion plan tonaltks/departments in near future; use of B5 in all
vehicles at Airport Authority within the Statuto@orporations; appointment of major consultancy oy t
Government to carry out a management study foobjective of promoting wider use of biodiesel inrtgo
Kong; promotion of franchises public bus servi@sbus companies have B5 available from at |Sas|
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and Chevron, who have already adapted their tetsinadeliver blends, and are offering listed psider
B5 together with Euro V diesel) and active commatian campaign, addressing key stakeholt&rs

(2) Abroad Successful Experiences and Challenges

Although Hong Kong government has launched an aggre scheme to promote the use of biodiesel, there
are a number of policies (successfully implementgernationally), that could enhance and speedhep t
expansion of biodiesel in Hong Kong as specificidé'":

-Setting mandatory blending targets: the Europeobliitenewable Energy Directive requires a 10% shate
of renewables in transport by 2020. In Southea#,Asdonesia is moving to a B20 mandate, and Msday
to B10. This policy has the advantage of simpleil&gry implementation and enforcement, althougie ca
has to be taken to specify only biofuels with higivironmental performance (waste based low GHC
footprint biofuel), in order to achieve the voluilm&sed target with maximum GHG reduction.

v

-GHG reduction targets in transport fuels: sinceuday 1, 2015, Germany’s mineral oil sellers mesiuce
the greenhouse gas emissions of their products39 84% in 2017 and 6% in 2020). These targets have
be achieved through the incorporation of altermafivels. The final 6% requirement in 2020 is thealfi
target set by the Europe Union Fuel Quality Dinezti

-Price on GHG emissions through a proper carbos¢aeme (Canada), or introducing taxes/tax waivers
fuels based on their GHG saving.

-Another example of GHG savings target is the Galian low-carbon fuel standard (LCFS), enacted it
2007. The LCFS requires oil refineries and distobs to ensure that the mix of fuel they sell i th
Californian market meets the established declirtengets for GHG emissions. The final target is thé
reduction of 10% in the carbon intensity of Califiars transportation fuels by 2020.

—

Hong Kong could follow above same path, includieguirements in GHG savings in the specification of
their fuels in the Air Pollution Control (Motor Vealle Fuel) Regulation. This policy of tighteningelu
specifications has already proven successful ferrdduction of sulphur. Biodiesel would be the lzexl
quickest way of mitigating heavy duty vehicle GHfaissions, offering 85-90% GHG reduction for every:
unit of energy replaced. An installation of 100,0@@nes of biodiesel in Hong Kong, using the entiré
production of biodiesel for blending in B7, is asisted with a reduction of 270-290 kilotons of ££@ per
year. Thus, active policies from the Governmentragpiired to “level the playing field” in terms GHG
emissions. A mandate could be easily implementedtiaat, alternatively, a change in the specificatd
Euro V, including a minimum quantity of biodies@puld be the most efficient voluntary measure tG
achieve a rapid change. While these policies apeimented, a number of short term incentive schemés
could be implemented to help the growth of the lldiadiesel production, blending infrastructure ana
consumer confidence.

These schemes require the active participationuiip transportation companies, the government, the
government contractors, statutory corporatioHsin clear, biodiesel from waste offers the rarpartunity

to alleviate several of Hong Kong's major developimehallenges at once, without requiring significan
trade-offs. With the right support, Hong Kong caaka greater use of this solution as potential aiieinv
low carbon development process.
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6 Carbon Pricing and Market Setting
6.1 Definition and Mechanism

A carbon price is a cost applied to carbon pollutio encourage polluters to reduce the amount of
greenhouse gas they emit into the atmosphere. BEustoowidely agree that introducing a carbon pisce
the single most effective way for countries to r@stheir emissions.

A carbon price not only has the effect of encourgdower-carbon behavior, but also raises resoutcas
can be used in part to finance a clean-up of polutactivities (investment in research on green
technologies).

There are two main ways to establish a carbon pfast, government can levy a carbon tax on th
distribution, sale or use of fossil fuels, basedawal carbon content. This has the effect of iasheg the
cost of those fuels, goods and associated sengoesuraging business and consumers to switchetengr
production and consumption. Typically, the governmeill decide how to use the revenue, though ia on
version, the so-called fee-and-dividend model. Tderevenues are distributed in their entirety alye
back to the populatioft.

w

The second approach is a quota system called ahfrashe. In this model, the total allowable emissim
a country or region are set in advance ("cappdeE)ymits to pollute are created for allowable eroissi
budget and either allocated or auctioned to conggariihe companies can trade permits, introducingia
market for pollution, ensuring that the carbon sgsiare made as cheaply as possible. The carbmntjs
consumers and businesses economic interests toalasdeer options. Under tax system, the carbore isic
invariant with uncertain quantity emitted, whiledem cap and trade system, the allowable emissi@nset
with certainty (unless or until the regulator chasgt) and the price is uncertain. Theoretical wbds
demonstrated an efficiency preference for a fixewep(i.e. tax) over cap and trade when there i
uncertainty and the abatement cost is more seasdithat uncertainty than the damages from thieifparn.
The “benefits” of carbon pricing are as an altaugato “command and control”. With less flexibiljtgosts
are higher “by definition” unless the governmenows every detail of abatement options open to pattu

Ul

6.2 Key Lessons from Emission Trading Systems
(1) Lessons from Hong Kong's Successful Textile Quotaidet

Hong Kong’s successful operation of a textile quotaket in the 1970s and 1980s is a ‘concrete’ gtam
of the benefits a market in permits. Textile quat@se imposed under the Multi Fiber Agreement betwe
1974 and 2005 to limit the export of clothes to the and Europe. They were designed to protectleéexti
industries in Developed Countries from being drive of business by imports from Developing Cowstri
Each Developing Country was given a quota of gatsnirat it could export to a given Developed Coyuntr
If the Developing Country did not use all its quataone year then it received less in the next.yéhe
Hong Kong Government initially allocated the qudtased on past sales and then set up an excellént
mechanism for companies to sell quota to each offfems, a profitable business could buy quota for
expanding sales while a weak business could sellaqThe trading system allowed the companies which
could get the most value from the quota to usk &@lso led to Hong Kong using its quota in fulchayear
and thus gaining quota share over tifthe
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(2) Lessons from Europe Emission Trading System

Although carbon pricing experience is still on-gpim Europe, analysis of the system results irofeithg
key lessons:

-Cap-setting: the system is characterized by aeptioin of local industries against integrity; tesems to
negatively impact the effectiveness of the scheme.

-Allocation: political haggling enables graduallypwing away from free allocation.

-Control of the market: carbon prices in Europe ehddeen undermined by the implementation of
overlapping energy and environmental policies idiclg renewable energy subsidies (esp. in Germamy) a
energy efficiency mandates.

In clear, the carbon pricing system in Europe i$ ekbective due to combined policies that curb its
liberalization and free development either Wy

(3) Lessons from Swiss Experience

Switzerland is an interesting case study for Howgd<to consider as it is a small territory lookiograde
carbon emissions with the much larger European tun®witzerland has committed to reduce GHG
emissions by 20% in 2020 and 50% in 2030 (bas&®®). It has introduced carbon pricing is stéps

1. From 2007, it put a price on GHG emissions throagbarbon levy’ paid by about 1,900 firms. The
proceeds of this levy funded building energy effimly upgrades and reduced individual healt}
insurance and business payments for social security

—

2. From 2009, permitting firms to voluntarily join itsarbon trading scheme to allow them to find
lower cost means of abatement than the carbon levy.

3. In parallel, it has been negotiating to link itheme with the European Emission Trading Schente
(EU-ETS). These negotiations have been going slopdyhaps due to the EU-ETS’s current surplus
of credits and hence low carbon price. The nedotiai however, position Switzerland to link with
the EU-ETS once conditions are favorable.

This three step process is low risk as it is basethe merit of crossing the river by feeling the stondsis
an interesting path Hong Kong can start déthn

(4) The Way Forward
Points Hong Kong should learn from existing abreageriences:

-Start slowly: one way to do this is for Hong Kotmgpursue its own emission trading system pilotrkwo
out the kinks, and progressively explore linkagéh Mainland China and global system.

-Start soon and set a flexible system: be ableljiesathe cap if the price is inappropriate.
-Auction allowances: avoid free allocation of alinces despite inevitable political pressure.
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-Ensure the predictability of changes: while thstegn should be flexible, changes in policy mush als
predictable. Policy should be designed with fleii§pimechanisms upfront so people can predict the
circumstances under which change might occur.

-Assure the transparency of the system: the cgoboimg is more likely to be supported by stakeleodif
the process and input for policy design and deveky is transparent.

-Don’t combine policies: avoid diluting the efteeness of carbon pricing with overlapping reneleab
energy subsidies, energy efficiency or fuel econstapdard mandates.

-Cover as many sectors as possible and minimizeptxns.

6.3 Potential Benefits for Hong Kong from China’s Mitional Carbon Market

As part of the 1% Five-Year Plan, the Chinese government selecteehseities (Beijing, Tianjin, Shanghai,
Chongging, Hubei, Guangzhou and Shenzhen) to estapllot emissions trading systems from 2017
covering power generation, steel, cement and didgrindustrial sectors. The system will impose caips
almost 10,000 companies with regulation on 3-4dsiltons of CQ. The government expectation is to unify
the carbon market in China based on a nationatlatdrof quota allocation.The emission trading systen
Guangzhou and Shenzhen have long sought to bedlittkéHong Kong due to existing economic and
environmental agreements between Hong Kong and @sleawy Provincé®. Hong Kong, given its good
governance and entrepreneurial traders, could raakecess out of a carbon market in the same way a$
benefited from the textile quota system. Its cormgrwith the carbon emissions market in China s t
following advantage¥':

1. It is likely to be more cost effective to save aarkemissions in the Mainland than Hong Kong
Buying credits which pay for projects in the Mamawould thus reduce Hong Kong's cost of
meeting part of its emissions target.

2. Hong Kong earns substantial income providing seszidart of the arrangement for Hong Kong
participating in the China’s National carbon tragistheme should be access for its engineering ahd
financial services to work on carbon reduction @ct§ in China. Further, Hong Kong's stock
exchange should be able to trade the carbon crfedi@hina’s National carbon trading scheme.

It is appropriate, given its high standard of liyiand dependence on trade, for Hong Kong to cortomit
carbon neutrality by 2050 as its contribution te faris Agreement’s target of global carbon neityrad
the 2 half of this century. Putting a price on its carbemissions and trading emissions credits both
reduces the cost of meeting this commitment andildhallow Hong Kong to earn income from its
engineering and financial service industries cbnting to carbon reduction projects in Mainland ri@hand
elsewhere. The first steps for Hong Kong to achigthis objective are t§:

1. Put a levy on its own carbon emissions throughvamee neutral switch from property taxes to a
levy on the carbon content of energy and buildisgadow carbon prices’ into infra-structure
investment decisions.

2. Follow Switzerland’s example of setting up its oearbon market as a voluntary alternative ta
paying a carbon levy and then explore linking thi€hina’s National Carbon Trading scheme.
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7 Conclusions and Perspectives

In line with China’s pledge at the COP 21, Hong Eaa actively developing strategies (green energy
infrastructure, building and mobility, smart teclowes, responsible investment, and business sadiidity)
for moving towards low carbon future. There is mpérative to significantly scale up action. This\pdes
Hong Kong with strong opportunities to develop loeavironmental market, green consumption and tp
diversify its economy.

However, persistent challenges hinder low carboategies in Hong Kong. Technical and economi¢
obstacles are associated with sustainable costtefeess, comfort, safety, performance, and
competitiveness of existing technologies, in patéc in the fields of mobility and energy wherethar

innovations are needed to make low-carbon opticma@nically attractive. Policy challenges mainly:
include the way long-term low carbon investment gmnelen consumption are regulated, climate risk is
predicted and valued, corporate sustainability @utes are regulated and promoted, and the way public
private partnerships will be coordinated for reskamn sustainable emerging green technologies.

Overcoming these challenges requires commitmenrdllostakeholders on reforms to unlock emission
reduction opportunities for Hong Kong and avoidremic failures. Action is needed on regulationdcm
carbon technologies, climate finance facilitati@marbon pricing and market setting, mandatory carban
labelling, and effective public awareness campaambw carbon business opportunities.
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