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EXECUTIVE SUMMARY
1. Abstract of the research

Urban solar has become a global trend as solar photovoltaic (PV) costs continue to decline
and policy-makers seek effective post-Fukushima climate/ energy strategies. Community-
based solar initiatives have emerged in many major cities including Seoul, Tokyo, Singapore,
London, and New York. In Hong Kong, the introduction of a feed-in tariff (FiT) Scheme in
October 2018 presents opportunities to realise the underexploited solar PV potentia in this
city. This, however, raises various gquestions. Are solar communities a viable energy option
for Hong Kong? Can Hong Kong pursue sustainable energy futures that partly depend on
solar communities? What can Hong Kong learn from the experience of leading PV cities
elsewhere? How can Hong Kong manage the technical, economic, and socio-political and
institutional challenges to solar development, including the new opportunities offered by the
FiT policy?

Thisis aone year, interdisciplinary, scenario-based research project, involving a comparative
study of two prospective solar communities: Fairview Park (FP; $845{EEl) in Yuen Long and
Hong Lok Yuen (HLY; FE4%[E) Ta Po. The potential of solar communities as an energy
transition pathway will be analysed by tracking and explaining the ex ante and ex post
responses of prospective solar households and solar-powered schools in response to the
introduction of the FT policy. A policy model has been developed to examine, and explain
how and to what extent community inputs in solar development can contribute to energy
transitions.

The study is based on data collected from a sample of approximately 76 households and two
schools from the two case communities as well as 21 stakeholder meetings. Face-to-face
interviews, deliberative and engagement events (involving interactive online solar maps,
scenario narratives, deliberative workshops) were utilised to generate an extensive original
database. A multi-disciplinary research team has been assembled to integrate expertise in the
fields of energy policy and governance, solar resource assessment, geographical information
systems, and deliberative participation.

Our study has seven magjor findings:

Q) The FT Scheme is an effective policy in stimulating a substantial growth of new solar
projects in Hong Kong and arousing some solar interests in our case communities, but
it has not yet mainstreamed solar at both city and community levels;

2 Our multi-method solar assessment results find that the two case communities have
rich solar resources. They aone have the potential to contribute to 1/10 of the
government estimates of 660 MW of solar that could be realised by 2030;

3 The two communities have seven types of community capitals and a number of high-
capacity residential actors. These community capacities can help the government to
realise more ambitious solar targets,

4 The FiT is perceived as an effective policy of shortening payback period, anong other
perceived benefits,



(5)

(6)

(7)

The FT is however effective only to a certain extent in fostering solar development in
Hong Kong. The FT is insufficient to address the multi-facet barriers faced by
interested households;

The introduction of FI'T Scheme is a missed opportunity for the government to utilise
community platforms for accelerating low-carbon transitions through urban solar; and

Hong Kong’s recent solar policy are initiatives in line with a global trend, but Hong
Kong is in general lagging behind in setting a clear solar target and an advanced
energy policy framework. There is a need for Hong Kong to accelerate the
deployment of solar.

Project outputs include a guiding model for engaging communities in solar development, a
guide book of solarised communities, one working paper, and two papers to be submitted for
publication in top-tiered journals. The project contributes to enhancing energy literacy in
Hong Kong and promotes rational debates about local energy options and transitions.

2.

Policy implications and recommendations

We have to two major policy recommendations with sub-sets of suggestions as follows:

(1)

Vi.

The gover nment needsto develop a community solar policy in Hong Kong

In the long-term decar bonisation strategies up to 2050 planned to be drawn by the
Hong Kong Government by 2020(LegCo, 2018b)(LegCo, 2018b), the Hong Kong
Government needs to strategically prioritise community solar development as a
viable local low-carbon option, rather than prioritising the option of importing
more low-carbon electricity from Guangdong;

The government needs to set a clear and meaningful solar target to provide
guidance for solar development in Hong Kong;

The government needs to better develop and utilise solar resource assessment, to
support evidence-based target-setting for solar power;

The government needs to strengthen the FiT Scheme. Revisiting FiT rates,
opening up the option of net metering, improved transparency of the permitting
process; reconsidering the role of the two power utilities as the primary agents for
solar deployment, are the four key areas that worth particular attention;

The government needs to deploy an intelligent mix of policy instruments beyond
the FIT to effectively address the multiple barriers perceived by prospective solar
householders. Four prioritised policies include: a green technology policy, a
community solar empowerment policy, regulatory measures (to target building-
related institutional barriers), and economic measures; and

The government needs to revisit and consider revamping SCAs to enable
community solar as a viable resource for Hong Kong in meeting low-carbon
energy challenges.



(2)

In a broader perspective, the government needs to develop a community-based
ener gy planning and policy-making system which should be underpinned by the
following five elements:

A citizen centered approach: which fully recognises the values and potentials of
engaging the public and communities in energy policy-making;

Utilising “community” as a governing platform in which the government can
garner and mobilise rich, critical, and unique capacities that exist in communities
to enhance its governing power to deliver rapid and deep low-carbon transitions;

An emphasis on local (community scale) energy system optimisation of local
consumption patterns, solar generation, and local electricity storage systems,

Community as an innovation, demonstration, and trialling site for low-carbon
transitions for the advancements of technologies, as well as policies; and

A participatory policy-making system as an unpinning mechanism: to enable
community inputs to be fed into each stage of energy policy-making, from agenda
setting, to policy formulation, policy implementation, policy monitoring, and to
policy evaluation.



W R PGRE AT T I S B SRS [ B RE R 2 HIRE T B KGR E R
R Ry = BREIEY - 2018410 H BRAAHE! THY_ B4 S ERFE A B S A PG RE R (IS - TR
REER] © KFGRE(L &R A I ITHYREIRBEIE ? BBE & iMRSE RIS et EIF rl R A 3%
JE& 7 s A A LML o HE SRR T DR B PR A By 7 A T M B e B 5 R KB RE T AR
fiir ~ &L ~ thE R AR A 2

ARG B —5 - EERS DEEEEICAIE > (RS RS A RERE A (E
F o BAMIEAME T TCBASR A E B R A R S W (B 1 L 6 T6 R VB AE K FRE 38 BB P R 2/ 52
B~ DURAHRBERF & TR0 - 2T T RIS RPGRet e TIEYS « AT 5edsare R
REIG ~ KIGREaHERI ~ #hIRE B Ag K R F RS R T -

1 BREGCEFEERDT

(1)  EHEH EEEEBCRER SN KISRE R E R - T HERE (tEERE
AKPHRERIREE R ER > (ERFZRETIARBEE AL NI B AR A LTS AR

(2 FMRASECRISREHET7E - #IRRFEEE MFEEEA S EHASREERER -
TBITERIBUN Z HIRYTEET - KPGRESS B AE 20304 n] 2 FI660JK FLAY 572 —

Q)  HIEttESBIA CTEERAEEEAR - ST AR BBUT RG] 1L A
KPoRE S HAR |

(4 FFLEEEFRRNRSFRT - R ERE e 25 T AR TR 4 [
ARERE— TR RBUR

(5) M > HEEEEHEERIGERRIIBCAR » 128 & LUK 5 6E
A BLBRAY (5 B Y 2 TR

(6)  EEAABUFEH LTS - (A% T (MBI E AR AR
TR e

(1) EEBAIKIGAE BRI E 2 ERAVEES - (B RIGRE HIRLURRE TR BUR
FEZR AN R R - AR NENITRE R RIZREHE -

EUTFERECR R IR © 1t 2 B R R IGREAVIE B « KIGRE(LIETER - A
AR e R R SCEE - AT TR & A 2 R TR R R (i 7 i RE TR B8R 1 LY
HRL -

2. HBORHI 8 R
AT FEhE R R R S R TR AT T
(1)  FEBUFAFRERELEXGRESREECR - & haRE Ll &

I EBBUNTE 2020 FAFHELHHTE 2050 FHTRAZRBEFNS 1 BUN BB STk
JEEtt e KPS RE Sy Ry TR 5 28 [EIHF > AH B ol A 2 s
B BISHRHERRE SRR AR ARG tE E



ii.  BBBINHXL R AEZIAG6 A > RARIK IR R 11

5l
i, BT R RIS E LT B B ST 1 AR
iz

iv.  EBBUFFRAELL T IOE T A/C DB A - 04 - et LA EE A
K~ EBEEZIMNENIFEHEATEER - fEFAUSRE ERIIEHE -~ i85
ELWAYACIVER IR NE o e EOD 1 aW

v.  BABEBTE DEEEDIMEEE - 2SINBCR > BEIEVB I ARERER
FPRIEE = PU(E R (B0 REAVEES IS © il SkERHBOR ~ il KIGREr
FHERAFHBARIEUR ~ A B SRY) 2 2RP BE SR 2 S S T I

vi.  EABNTRERERLELCHT (ERETERER) - IR AGRELEE
Fo— TR T B ARRARRAE R ALY AT T )7 %6 -

() AETROTAEE L - B R — AR R A R B R BRI 2
45 0 DU F BRI ERR

L —ELHRAETOITE | BEARERE T T AR R e S BRI K
BURHIE I BEE RS

. FHtEHEEREGVE  ToMAtERENEE - EEERVER
AR R A B AR EEAY |

il B ERAAER ARG | ot BATREIR - AR E R Bk
RS

iv.  ftEERE(E R (/O A A AR RHR R BUR A EA RS RoR &t |

V. D (AN RS BEEBUREE 2SR 0 © L N AEBURHIERY 2 R
L REBURHIHIE ~ T8 E ~ Flitgs] > a2 -




1 INTRODUCTION

The urgency to develop effective climate/ low carbon strategies and the rapid decline in solar
photovoltaic (PV) costs has given rise to a global trend of urban solar devel opments in recent
years. New York, London, Seoul, Tokyo, and Singapore are among the leading international
megacities which have set ambitious solar targets supported by major solar policies and
programmes. In Hong Kong, how to deliver rapid and deep cut in greenhouse gas emissions
to address climate impacts and to meet with the global commitment to the Paris Agreement
have heightened the policy attention on the potential of solar as a viable low-carbon energy
option in this city.

In Hong Kong, solar PV has played a minor role in our energy sector. The current solar PV
installation in Hong Kong is only approximately 6.29 megawatts (MW), contributing to the
minute 0.05% of the total installed capacity of the city’s electricity system (C&SD, 2019;
Meinhardt, 2019). Hong Kong does face some major challenges in increasing its solar PV
capacity: it is a highly urbanised city with a cityscape of high-rise buildings with limited roof
space; costs are still a major concern as the public appears to be highly sensitive to tariff
impacts associated with any supportive policiesto solar.

It is however important to note that many other leading cities have increasingly recognised the
value of urban solar. London has set a solar PV target of 1 gigawatts (GW) by 2030 and Seoul
1 GW by 2022 (Chung, 2017; Energy Policy Division of Environment Bureau, 2015; Mah et
a., 2017; Mayor of London, 2018; Meinhardt, 2019). These cities have adopted a great
variety of approaches for accelerating the deployment of solar power with an increasing
attention on involving communities in it. The solar cooperatives and social enterprises in
Sungdaegol in Seoul, Solar Loans for Roof Power in Tokyo, crowded funded solar projectsin
socia housing estates in Brixton in suburban London, and collective tendering practice in
socia housing in Singapore, a council-operated community-funded solar farm in Lismore in
Australia are some good examples of these great diversity of projects with different level of
community engagement (H. Kim, 2017; Mah et a., 2018b; Tarhan, 2013).

These cities are motivated to use more solar partly because this technology has become
substantially cheaper and more mature. It is also because solar PV is one of the most inclusive
energy options, in which governments vaue the importance of engaging communities as a
way to enhance policy legitimacy, make the actual implementation of policy more effective,
to build up public trust (or to reduce public distrust) — all are important to enhance a
government’s governing capacity to deliver a transition to a more sustainable futures in a
timely and socially robust manner. This study focuses on solar PV. In Hong Kong, solar
energy is widely considered to have much greater development potential than other forms of



renewable energies (RE) such as wind power, due to our access to solar radiation and its
convenient application (LegCo, 2018a).

It isin these global and local contexts that the first major RE policy, the feed-in tariff (FiT)
Scheme, was introduced by the Hong Kong Government and the two local power companies
first in 2018. This study is set out to answer these questions: Are solar communities a viable
energy option for Hong Kong? Can Hong Kong pursue sustainable energy futures that partly
depend on solar communities? What can Hong Kong learn from the experience of leading PV
cities elsewhere? How can Hong Kong manage the technical, economic, and socio-political
and ingtitutional challenges to solar communities, including the new opportunities offered by
the F T policy?

We aim to assist energy policy development in Hong Kong by offering a better understanding
of the prospects, barriers, and possible strategies in regard to engaging communities to
develop solar energy as a viable energy option in meeting our climate and energy challenges.
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OBJECTIVESOF THE STUDY
This project aims:

to assist energy policy development in Hong Kong by offering a better understanding
of the prospects, possible scenarios, barriers, and possible strategies in regard to
engaging the community to develop solar energy;

to develop a policy model of understanding and explaining how solar development can
be facilitated in Hong Kong through the active engagement of communities in critical
processes of energy transitions and policy-making; [Who, what types of resources, key
processes + policy mixes)

to apply our model in two prospective solar communities, Fairview Park (FP) in Yuen
Long and Hong Lok Yuen (HLY) in Ta Po. Our comparative study of the two
communities will help identify the technical, economic as well as socio-political and
institutional barriers that need to be addressed, and develop possible solutions to
overcome the barriers,

to provide analysis of first-movers’ response to Hong Kong’s FiT policy that will
facilitate policy adaptions to the responses and practices of solar first-movers;

to develop and test a set of engagement and deliberative methods. We will develop
alternative scenarios of solar community development, and organise deliberative
workshops as engagement tools with which to present a series of alternative scenarios
of solar community developments for Hong Kong community stakeholders to consider,
to debate, and to facilitate them to make informed decisions regarding the future of
solar community in Hong Kong;

to develop a set of good-practice guidelines on solar community, setting down
principles and indicators, and sharing case examples; and

to promote energy literacy, rational energy debates, and evidence-based energy policy-
making in Hong Kong.

The findings and implications of our case communities are, to a certain extent, generalisable
to similar types of residentia properties, such as village houses and low-rise residentials, and

on a wider scale to communities in other parts of Hong Kong. The prospects and barriers of
developing solar communities could also be replicated to other types of residential buildings,
such as subsidised apartment buildings. Our policy recommendations and policy model of
community engagement in RE policy-making can be replicated into other contexts of energy

trangitions, in particular energy mix, smart grids, time-of-use pricing, energy saving, and
electric vehicles as energy storage systems.



3. RESEARCH METHODOLOGY
3.1 Resear ch questions

Through conducting a review of the implementation and effects of the Hong Kong Fi T with a
particular reference to our two case communities, FP and HLY, this study addresses the
following research questions:

() What is the solar energy potential of the two case communities?

2 What kind of resources and capacities do the case communities possess in the
developments of community solar?

3 What are the impacts of the Hong Kong FT policy on the developments of
community solar in our case communities?

4) To what extent and how the Fi'T can address the barriers confronting prospective solar
adoptersin the two case communities?

5) What are the policy implications of the observed phenomenon?
3.2. Case selection and case community characteristics

Two prospective solar communities, FP and HLY/, are selected to examine the extent to which
FT could facilitate community solar development. FP and HLY worth study for three reasons.
First, FP and HLY share a number of common features, which enhance the comparability of
the cases. They, for example, are both low density-communities characterised by: (1) semi-
detached and garden housing design; (2) tilted rooftops with ceramic tiles and non-competing
uses that can maximise sunlight exposure; (3) relatively flat and widening terrains; as well as
(4) relatively high-income level (Figures 3-1, 3-2 and 3-3). The two case communities thus
have favourable conditions for large scale solar deployment. Second, based on our three
previous publications in 2017 and 2018, including the Hong Kong's Solar PV Future:
Sakeholder Perspectives (A Study Report), Barriers and Policy Enablers for Solar
Photovoltaics (PV) in Cities: Perspectives of Potential Adopters in Hong Kong, and Study
Report for the Renewable Dialogue Workshop for Hong Kong (Mah et al., 2018a; Mah et al.,
2017; Mah et al., 2018b), some residents in these two case communities expressed interests in
installing solar PV on their rooftops, indicating their communities as potential first-movers
responding to the new FT Scheme. Third, FP and HLY differ in some important aspects.
They, for example, differ in their approaches to overcoming barriers. Some FP residents had
actively pursued their management office (MO) to permit rooftop solar PV installations and
the company responded by issuing guidelines and later relaxation of the permitted rooftop
areas for installation before the launch of the FiT Scheme. In HLY, residents and their MO
invited prospective solar installers to a meeting to share market information. An overview of
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FPand HLY are provided in Table 3-1.

Figure 3-1, 3-2 and 3-3: Panoramic view of Fairview Park (FP; top left) and Hong Lok Yuen (HLY;
top right); tilted rooftops with ceramic tiles of Hong Lok Yuen (HLY'; bottom).

Photo credits: (left) Chun-hei Wong and Bethel High School (2017);* (right and bottom) Mondo Ching
(2019).

1 A drone video of Fairview Park: https://drive.google.com/file/d/ANdK 4T zA M po-
zkS2aru00rGgTIVuUoPXb/view?2usp=sharing (Source: Chun-hei Wong and Bethel High School)
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Table 3-1: An overview of FPand HLY .

Case community FP ALY
Y ear of completion
(1% phase) Late 1970s Early 1980s
Number of buildings 5,024 semi-detached houses 1,132 garden houses and
58 apartments

Number of Schools 3 1
Devel oper Fairland Resources Limited

X (formerly Hong Lok Y uen Estates Ltd

(Largest landowner) Canada Overseas Development)

Adjoining Mai Po Inner Deep Bay

Unique geographical Ramsar Site .

features (Wetland of Hilly landscape
international importance)

Median monthly

household income

(Hong Kong median: HK $65,000 HK$121,160

HK$25,000)

Educational attainment Primary and below 1 17.5% Primary and below :15.2%

(Highest level attended; Secondary : 40.4% Secondary : 38.2%

% of residents) Post-secondary : 42.1% Post-secondary : 46.7%

Sources: Data compiled from the Deed of Mutual Covenant of Fairview Park, Fairview Park Property
Management Ltd. (2017), "Hong Lok Yuen" 2011), (LandsD (n.d.)), and 2016 Population By-census
(2016)

3.3.  Aninterdisciplinary and multi-method resear ch approach

Thisis an interdisciplinary research that combines expertise in solar resource assessment, RE
policies, and energy governance. We adopt a multi-method approach by conducting solar
potential assessment, in-depth semi-structured interviews, and stakeholder workshops to
examine the impact of the FiT to community solar development in our two case communities.
We conducted solar potential assessment with 51 households; 99 in-depth, semi-structured
interviews (78 household interviews and 21 stakeholder interviews), and ex-post stakeholder
workshops with 57 householders to examine household responses on community solar
devel opment before and after the launch of HT Scheme.

3.3.1. Solar potential assessment

We adopted a multi-method approach to estimate the potential solar resource of FP and HLY
by conducting on-site household solar assessment, GIS analysis on the community-wide
rooftop areas suitable for solar PV installation, site observations, and household interviews.
First, we conducted onsite potential assessment on the rooftops of 32 FP and 19 HLY
households between September 2018 and January 2019. We use hemispherical photography
technigue, the Meternorm software, Horicatcher tool and historical climate data to estimate
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the annual and monthly solar irradiation (kwh/m?) of the surveyed household rooftops.
Second, we conducted GIS analysis to estimate the community-wide solar resource potential
in the FP and HLY. We estimated the total rooftop areas of FP (5,024 semi-detached houses)
and HLY (1,190 houses) from the digitalised rooftops from satellite images. The entire
community solar potentials of FP and HLY were projected utilising the onsite assessment
results as proxy for the roofs in a similar direction. Third, we conducted site observations in
FP in April 2019 by driving along all the streets to identify the number of existing solar
households. Fourth, we obtained solar electricity generation data from interviewed solar
househol ds to cross-check the solar potential assessment results.

3.3.2. Household interviews

In-depth, semi-structured interviews were conducted with 44 FP and 32 HLY households
between August 2018 and June 2019. One FP and one HLY household were interviewed for a
second time to collect updated information of community solar development. Two
interviewed FP households and three interviewed HLY households had solar panel installed
on their rooftops. A snowball sampling was used to recruit existing and prospective solar
households. The number of interviewed solar and non-solar households are provided in Table
3-2, and the full list of household interviews is provided in Appendix 3-la and 3-1b.
Household interview questions comprised conditions and electricity generation information of
solar panels (if applicable), motivations and perceived barriers to install solar panels, opinions
on different solar community models including group-purchasing, rooftop leasing,
community-owned solar project, third-party owned solar projects, public-private partnership,
and crowdfunding. All interviews were conducted face-to-face (except for three which were
conducted by telephone), audio-recorded and supplemented with transcripts or interview
notes.

Table 3-2: An overview of the interviewed householdsin FPand HLY.

Case community FP HLY
Number of interviewed non-solar households 42 29
Number of interviewed solar households 2 3

3.3.3. Stakeholder interviews

To supplement our household interviews, this study conducted 21 semi-structured stakehol der
interviews between August 2018 and November 2019. Stakeholders were carefully selected
informants of Hong Kong Fi T policy, comprising representatives from utilities, solar industry,
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two schools within FP,? the district councillor in FP,2 MO, residents’ associations, one NGO,
and Heung Yee Kuk (a statutory advisory body for indigenous inhabitants in the New
Territories). Stakeholders were invited to share views on the development of the FiT Scheme
and the prospects of and barriersto community solar development. Interviews were conducted
either face-to-face, by telephone or by emails, audio-recorded (for face-to-face interviews),
and supplemented with transcripts or interview notes. The list of stakeholder interviews is
provided in Appendix 3-1c.

3.3.4. Solar community workshops

We conducted two half-day solar community workshops in FP in March 2019 and HLY in
June 2019 respectively. 24 householders and eight stakeholders participated in the FP
workshop and 33 householders and nine stakeholders participated in the HLY workshop.

The two workshops aimed to vision, explore the feasibility, pros and cons on different
scenarios of community solar development and provide suggestions. The discussion in the
workshops mainly focused on three aspects which were concerned by most of our interviewed
households. These include: (1) high initial cost, long payback period and limited financing
source; (2) lack of technological and market information; and (3) weak environmental
awareness.

The workshops adopted similar deliberative design modified from the Stanford University’s
Center of Deliberative Democracy trademarked Deliberative Pollings. Before the workshop,
participants were deliberated by a briefing document, comprising a positive scenario “Smooth
and Engaging Solar Community (Jig & IE /K & F5 g ¥+ & #£ #7)”; and a negative scenario
“Troublesome and Hopeless Solar Development (i E A5 A28 EmS)” of community solar
development (Appendix 3-3; Appendix 3-4). In the workshops, community solar experiences
were first shared by community leaders (Sungdaegol Energy Self-Reliant Village
representative from South Korea for the FP workshop; Heung Yee Kuk representative for the
HLY workshop) to participants. The sharing sessions were followed by small group
discussions and plenary discussions with experts. Households were invited to share their
views on community solar development and discuss on community solar options during the
workshops, with reference to the briefing document, positive and negative scenarios. Panel
experts consisted of representatives from utility, solar industry, NGO, academia and
community representatives. Participants were asked to fill in pre- and post-workshop
questionnaires to check on their change in attitudes and perceptions towards solar
devel opment.

2 One school in FP and the school in HLY did not accept our interview invitations.
8 The district councillor in HLY did not respond to our interview invitation.
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3.4.  Anintegrated model of engaging communitiesin solar development

To guide our investigation and analysis, our study has developed a policy model to
understand, examine and explain the extent to which community inputs can affect the six
critical energy transition processes, and the key stages the policy cycle of the Hong Kong’s
FT Scheme. This model has severa characteristics. First, it suggests that the interactions of
the community stakeholders may create conducive conditions for the six critical processes of
community energy transitions, namely envisioning, community leadership, experimentation,
networking, social learning and scaling up niche innovations. Second, communities, if given
an opportunity to provide inputs into the policy-making process of the Hong Kong Fi T policy,
may achieve some normative processes and impacts in each stage of policy-making.
Integrating end-user perspectives in the framing of issues and the use of end-user data to
assess policy effectiveness are some of the examples. Policy evaluation can obtain feedback
to agenda setting to reprioritise issues that require policy attention.

Community nputs
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<« Crtical energy &
transition
e
‘?? ?‘é' Enwis - processes at Cormmunty Q’/;E&"{’
¥ doacian community eadarshp [
3 level -
P Solsr ¥
communities:
househoids & schools

Stalng up
=SS nche LS 19 T «—» Expenmantation | « »
inegyvabons
»
AW
=3 7
b L

I <
< L .

. social kamm Natworking A
%'q,;{g_ m x Qy‘\@f’
Gy @b
4 )
= ”

- -
Polky
implemantabon

Figure 3-4: A policy model of engaging communities in solar development.
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4, THE HONG KONG CONTEXT
4.1. Energy mix and the électricity sector in Hong Kong

Hong Kong has been relying heavily on energy imports and fossil fuels (mainly coa and
natural gas) in electricity generation. While Hong Kong obtained 99.8% of the primary
energy sources by imports in 2015 (C& SD, 2016), coal (48%), natural gas (27%) and nuclear
energy (around 25%) were the three mgor fuels in electricity generation (ENB, 2017). To
reduce reliance on fossil fuels, Hong Kong aimed at reducing coal in the fuel mix from 48%
in 2015 to 25% by 2050, and increasing natural gas from 27% in 2015 to 50% by 2050 (ENB,
2017). In the latest long-term decarbonisation strategy consultation, Hong Kong suggested
importing more nuclear and RE from mainland China to offset the reduction in fossil fuels
(Council for Sustainable Development, 2019).

The current electricity infrastructure in Hong Kong relies on a centralised generation,
transmission, and distribution system. Two privately owned, vertically integrated utilities,
China Light and Power (CLP) and Hongkong Electric (HK Electric) operate as geographical
monopolies which are governed by a regulatory framework known as the Scheme of Control
Agreements (SCAS).

4.2. Hong Kong’s RE polices

Since the early 2000s, the Hong Kong Government has started to introduce RE initiatives. In
2002, the Electrical and Mechanical Services Department (EMSD) commissioned a study
titled “Study on the Potential Applications of Renewable Energy in Hong Kong” and set one
of the first RE targets for Hong Kong (EMSD, 2002). Since then, the Government has
launched difference policies, including RE incentive factors under the Scheme of Control
Agreements (SCAs; in 2008 and 2018) with the electricity companies, consultative documents
(in 2010, 2014, 2015, and 2019) and energy plans (in 2017) to engage public discussion on
the policy development of RE (Figure 4-1; Appendix 4-1).

In October 2018, the Government introduced its first major RE policy, the FIT Scheme in
Hong Kong to promote solar adoption in both residential and private sectors. In the Policy
Address announced in the same year, the government emphasised that it would take the lead
to develop RE by introducing measures for private, public, and school sectors (LegCo, 2018b).
An overview of the major RE measures announced in the 2018 Policy Addressis provided in
Appendix 4-2, and a chronology of major RE policy initiatives in Hong Kong is provided in
Appendix 4-1.
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The Hong Kong Government currently does not has an explicit RE target (LegCo, 2019b). In
the Hong Kong's Climate Action Plan 2030+ published in January 2017, the government
estimates that Hong Kong has modest realisable RE potential arising from wind, solar and
waste-to-energy at about 3-4% from 2017 to 2030; and only 1-1.5% of Hong Kong's
electricity consumption could be powered by solar (ENB, 2017). This government estimate is
equivalent to about 440 — 660 million kWh which requires an installed capacity of about
440 — 660 MW of solar PV systems to generate.*

In a recent Legislative Council’s document, the government states that in consideration of
many technical and financial challenges regarding the scaling up RE deployment and the way

in which there is limited local experience on FiT, “it is not yet appropriate to specify a target

of RE (including that for solar energy) in the fuel mix for electricity generation at this stage”

(LegCo, 2019h).

4We assume 1 MW of solar PV systems could generate 1 million kWh of solar electricity annually.
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4.3. ThepreFiT development of solar power in Hong Kong

Before the implementation of the FiT Scheme, installed solar PV capacity contributed to
about 0.05% of the total installed capacity in Hong Kong with a total installed capacity of no
more than 6.29 MW in 2017. For electric generation, solar power has generated about 6,289
MWh of electricity, which is 0.014% of the total electricity use in 2016 (C&SD, 2019;
Meinhardt, 2019). Hong Kong had made some initial attempts to deploy solar PV. There were
approximately 165 solar PV projects in Hong Kong in 2014 [44, 45]. Some of the major local
solar projects before the FiT Scheme included a 1 MW solar PV system on Lamma Island, a
rooftop solar PV system at the headquarters of the government’s Electrical and Mechanical
Services Department in Kowloon Bay, and the building-integrated PV systems in Wanchai
Tower.

4.4. The Hong Kong’s FiT

The Hong Kong Government introduced its first major RE policy, the FiT, under the current
SCAs with two electricity companies. First with CLP starting from October 2018 and HK
Electric starting from January 2019 (HKSAR, 2017). A FT is a subsidising policy which
generally offers long-term contracts (e.g. 10 to 20 years) to RE producers with a fixed and
favourable subsidy.

The FT Schemein Hong Kong has several design features as follows:

(1) A fixed-priced FT with high FT rates: Hong Kong FiT Scheme guarantees that RE
can be sold to the grid at fixed price within the contract period. This means that a
“premium tariff” or bonus will not apply in the FiT Scheme in Hong Kong. The
current FT rate is between HK$3-5/kWh (USDO0.38-0.64/kWh) in Hong Kong,
depending on installed capacity; this is one of the highest rates among all former and
existing FIT policies in the world (Appendix 4-3). The FT rates are subject to an
annual review by the government and the two utilities.

(2 Gross metering: Hong Kong FIT Scheme adopts gross metering (paid for every unit of
generated electricity) instead of net metering (paid for the excess electricity exported
to the grid only) (EMSD, 2018). All RE electricity generated under the FIT Schemeis
directly transmitted to the grid rather than for self-consumption by the RE system
OWners.

3 Duration of contract until 2033: Under the current SCAs, the FiT contracts between
RE producers and utilities will expire in 2033. The maximum contract duration can be
up to 15 years depending on the start date of the respective contract.
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4) Utility administered RE certificates: A RE certificate system is introduced where
public can buy certificates to support RE generation. The revenue from the sales of RE
certificates is used to cover the additional costs borne by the two power companies in
procurement of solar electricity. If the revenues from RECs cannot cover the costs, a
surcharge is applied in the tariff implying that the additional costs are shared by all
electricity consumers of a utility.

(5) No official capacity limits: The Hong Kong Government and the two electricity
companies have not capped the total installed capacity or total amount of tariffs each
year. CLP and HK Electric review and scrutinise applications on a case-by-case basis.

Since the launch of the FHT Scheme in October 2018, the Hong Kong Government has
subsequently implemented a number of complementary policies to support RE development,
most notably the relaxation of the height limit for RE system installation on village houses,
introduced in late 2018,° along with the Solar Harvest Scheme — an initiative introduced in
February 2019 that provides a one-stop service solar support scheme for subsidised schools
and welfare NGOs.®

® In order to encourage village houses to install RE system, the height limit for installing RE system
has been relaxed from 1.5 metres from the roof level to 2.5 metres since late 2018 (EMSD, 2019a;
LandsD, 2018). The exempted village houses in Hong Kong are regulated of maximum 3-storeys with
total height not exceeding 27 feet (8.23 metres).

® In February 2019, Hong Kong Government announced the “Solar Harvest” Scheme to subsidise and
assist schools and welfare NGOs to install small-scale solar photovoltaic (PV) system. The Scheme
will conduct feasibility study of solar PV installation and system design, fully subsidise the installation
costs of system under 10 kW and provide technical assistance to applicants. The applicants are urged
to use the FH T income to finance RE system maintenance and repairing costs (EMSD, 2019b).
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5. FINDINGS

5.1. The FiT Scheme is an effective policy in regard to stimulating the substantial
growth of new solar projectsin Hong Kong and arousing some interests in solar
energy in our case communities, but has not yet made solar energy a mainstream
form of energy at both city and community levels

5.1.1. Sincetheintroduction of the FiT Scheme, there has been a substantial growth of
new solar projectsin Hong Kong

CLP received over 5,200 FHT applications between May 2018 and end of September 2019,
and approved some 4,500 applications. The CLP approved RE systems generated about
3,500,000 kWh of RE during this period (LegCo, 2019b). HK Electric received 110 FT
applications between August 2018 and the end of September 2019, and approved 73
applications (S20). The HK Electric RE systems generated 250,000 kWh of RE during this
period (LegCo, 2019b).

The average FIT application processing time for CLP and HK Electric was about three weeks
and two weeks respectively. About 20% of CLP’s applicants and 40% of HK Electric’s
applicants installed on-grid RE systems and started receiving Fi T income (LegCo, 2019b). As
of the end of September 2019, in approximately 400 of the over 5,200 FIT application (i.e.
approximately 8%) received by CLP, the installed capacity approved was lower than that
applied for. HK Electric has not adjusted the installed capacity of any of the applications
(LegCo, 2019D).

Most of the approved FiT applicants involve small-scale RE systems. In total about 86.6% of
the approved FiT applicants install systems with an installed capacity of 10 kW or below.
Most of the FIT applicants came from residential customers, while 83% of CLP FT
applicants and 52% of HK Electric FiT applicants were residential customers (LegCo, 2019b).

In terms of RE certificates, CLP and HK Electric sold 143 and 113 RE certificates, equivalent
to over 2,500,000 and about 900,000 kWh of RE respectively (LegCo, 2019b).
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Table 5-1: Breakdown of applications of the FiT Scheme and RE Certificates (as at end of
September 2019).

CLP HK Electric
Overview of Feed in Tariff Scheme (FiT)
Applicationsreceived Over 5,200 110
Applications approved 4,513 73
Aver age time to process applications | Three weeks Two weeks
Percentage of customers who have
successfully installed RE systems and | 20% 40%
started receiving FiT
RE purchased (kWh) About 3,500,000 About 250,000
<10 kW 3,913 57
>10 kW to <200 kW 595 16
>200 kW 5 0
Residential customers 83% 52%
Commercial and industrial customers 8% 24%
Schools 4% 17%
Other customers 5% 7%
Applications Recelved 143 113
Electricity sold (kWh) Over 2,500,000 About 900,000’

Source: (LegCo, 2019b) and S20.

5.1.2. Major developments of solar in FP and HLY in response to the introduction of
FiT policy

In our two case communities, there were several important developments regarding solar PV

in response to the FiT Scheme as discussed below:

In FP:

(D) The FP MO first issued an application form for solar installation in September 2017
(about one year before the implementation of the FiT in October 2018), and a revised
version in May 2018. The MO issued the forms to formalise panel installation
procedures and to define the liabilities for system owners (S9). The original version
was however widely perceived by residents who were interested in installing solar as
unreasonable. The most controversial issue related to a clause in the application form
that stated the maximum size of the permitted rooftop solar panel area would be limit
to 4m?. After a meeting was hold between the MO, some residents, the project team of
this study, and CLP representatives in May 2018, the MO issued a revised solar

" This number includes the RE generated by Lamma Winds.



(2)

3)

(4)

application form basically sets no explicit limits regarding the size of the solar panels,
requiring only an area of no less than 300 mm from the roof edges not be covered by
panels.

As of November 2019, 41 applications were made to the MO and 22 applicants have
had their solar PV systems installed. These residential solar systems in FP typically
involve 24 solar panels installed on rooftops, with an installed capacity of 6.6 kW
(S19).

A school that is affiliated with Hong Chi Association (%), located within the

vicinity of FP, has received funding support from a charity to install solar PV systems.
The installation work is planned to be completed in 2020.

CLPe Solutions, a subsidiary of CLP, proposed to the MO of FP to build a floating
solar PV system on Shan Pui River (111 79) which runs across FP, with a planned
installed capacity of 1 MW and an estimated upfront costs of approximately HK$ 3
million. The proposed project has encountered some technical and environmental
concerns, and has been put on hold.

InHLY:

@)

(2)
3

(4)

Q)

In late September 2019, a few days before the FiT Scheme became effective, an
owners’ association (Z£F¥ &) of HLY organised a solar sharing session for residents,

and invited two solar installers to attend. The sharing session stimulated a number of
solar-related initiatives in HLY: The owners’ association invited eight solar installers
to provide quotation, set up a WhatsApp group, and started to develop group
purchasing arrangements.

The MO issued a solar application form in mid-2019.

The MO has received no more than 20 applications for solar installation. Before the
implementation of the Fi T, there were only two to three solar housesin HLY (S12),

The MO of HLY plans to build a solar PV system on the rooftop of a two-storey
apartment building in HLY, and would make the Fi T application in early 2020.

Three school buildings, which are affiliated with Hong Chi Association (E %),

located in Pinehill Village (approximately 4.6 km travel distance away from HLY)
have received funding support from a charity to install solar PV systems. The
installation work IS planned to start in early 2020.
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Solar Developments In communities... before and after FiT

HONG KONG...

Apr 2018 May 2018  Aug 2018 Oct 2018 Mid-Oct 2018 Jan 2019 Feb 2019 Sep 2019
Announcement  CLP started HK Electric CLP FiT Gov. relaxed the  HK Electric Gov. announced CLP & HK Electric
of FiT's details  toreceive started to launched &  height constraint FiT “Solar Harvest”  received about 5,300
application  receive received for installationin  launched providing school applications
application 1,100 exempted village with one-stop
applications houses installation support

FAIRVIEW PARK S .A
Sep 2017 May 2018 ' Sy TS Nov2019
MO. Set up MO. revised the S .( T
"Application Form Application Form — 0 41 households
for Installation of relaxation of size " submitted forms to
Solar Panel” constraint from 4 sq.m to MO.,

“any size” with buffer of

at least 30cm from each 22 households

roof edges installed
HONG LOK YUEN e
Sep 2018 Dec 2018 Mid 2019 Nov 2019
Owners’ Association MO. seeking legal MO. Set up Around 20

organized a solar sharing session, advices on the “ApplicationForm  households

invited eight solar installers to provide DMC. for Installationof ~ applied FiT
quotation, set up Whatapps group, Group-purchasing Solar Panel”
and started to develop on hold

group-purchasing arrangement

Figure 5-1: Solar development in FP and HLY before and after the launch of the FiT Scheme.
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5.1.3. Seven key observations of the FiT implementation

1)

2

3)

(4)

Q)
(6)

(")

The FT is highly effective in shortening the estimated payback period of solar PV
projects in Hong Kong. Before the implementation of the Fi T, the estimated payback
period of a rooftop solar PV system of a typical exempted village house would be
approximately 35 years in the absence of any governmental subsidies (Mah et al.,
2018b). After the introduction of FiT, taking into account FiT income, the payback
period has been reduced to less than ten years in general (CLP, 2019). Among the
interviewed householders who have joined the FT, none of the estimated payback
period of their solar investment islonger than eight years (H31).

The FT has stimulated a substantial increase in new solar PV projects in the
residential sector. Before the launch of the FiT Scheme, there were only about 50 on-
grid RE systems between 2008 and 2017, including 46 solar PV systems and four
wind systems (LegCo, 2018a). Most of the pre-F T solar projects in Hong Kong were
non-residential projects in government buildings and schools with some in commercial
buildings (Mah et al., 2018b). Since the introduction of the FiT, CLP and HK Electric
have received a total of 5,317 FT applications (before the end of September 2019),
which is approximately 440 new applications per month in the first 12 months of the
implementation of the FiT Schemein Hong Kong.

Most of the new residentia solar projects are in village houses, which can benefit
from a relaxation of the height limit of solar system installations. New solar projects
in other residential areas, such as our two case communities, are however few in
number.

The AT and the Solar Harvest Scheme have led to a surge of solar schools in Hong
Kong. The Solar Harvest Scheme has received approximately 210 applications in the
first two rounds of applications, which closed in early April and at the end of May
2019 respectively. Approximately 50 of these applications have been approved with
FT.

The FT Scheme has received modest responses from the business sector (S15).

The RE Certificate Scheme has received lukewarm responses from the market. Some
companies were motivated to buy the RE certificates to fulfil their corporate social
responsibility. But generally RE certificates as a market instrument to finance the FI'T
was ineffective due to its lack of attractiveness and competition of similar products
from other regions to the private sector (S15).

The FiT Scheme has not yet caused solar energy to become a mainstream form of
energy in Hong Kong. The total RE purchased by the two power companies under the
FiT Scheme amounted to approximately 3,750,000 kWh as of the end of September,
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2019 (3,500,000 from CLP; 250,000 from HK Electric) (Table 5-1), which is
equivalent to approximately 0.0085% of the total electricity consumption in Hong
Kong.8 In our two case communities, solar householders are also low in number. As of
November 2019, the numbers of solar applications in FY was only 41 households — a
minute of 0.8% of the 5,024 households. About 20 applications in HLY represent
approximately 2% of the 1,132 households there.

5.2.  Our multi-method solar assessment results found that the two case communities
have rich solar resources; they alone have the potential to contribute to 1/10 of
the gover nment estimate of 660 MW

This study found that solar resources in these two communities are plentiful. According to our
GlS-based solar assessment (Table 5-2), the projected annual solar energy potential of the
entire FP community (including all 5,024 households) amounted to 42,138 - 44,424 MWh
with an installed capacity of 42.5 MW.® This amount of electricity is equivalent to the annual
electricity consumption of about 12,800 — 13,500 three-person households.

The projected annual solar energy potential of the entire HLY community (including 1,190
households) amounted to 16,926 — 18,093 MWh.® This amount of electricity is equivalent to
the annual electricity consumption of about 5,100 — 5,500 three-person households.

To put these estimates into context, 42.5 MW + 17.2 MW = 59.7 MW, which is aready
equivalent to nearly 10% of the Hong Kong Government’s estimate of 660 MW of solar that
could be realised by 2030.

To supplement the community-wide solar assessment, we also conducted onsite solar
assessment in households in these two residential estates (Appendix 5-1). The estimated
annual solar energy potential of the 32 onsite assessment FP households amounted to 222
MWh, with an estimated rooftop area of 1,078 m?. This amount of solar energy could yield
about HK$ 1.2 million, equivalent to the monthly management fee of about 800 FY
households (at an average monthly rate of HK$ 1,500). The estimated annual solar energy
potential of the 19 onsite assessment HLY households amounted to 210 MWh, with an
estimated rooftop area of 984 m2. This amount of solar energy could yield about HK$
930,000 FiT income annually, equivaent to the monthly management fee of about 373 HLY
households (at an average monthly rate of HK$ 2,500).

8 1% electricity consumption in Hong Kong is equivalent to approximately 440 million kwh (ENB, 2017).
9 We assume an estimated total rooftop area of about 240,811 m? are fully equipped with solar PV systems.
10 We assume an estimated total rooftop area of about 97,544 m? are fully equipped with solar PV systems.
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Table 5-2: An overview of solar resourcesin FPand HLY.

FP

HLY

Solar installed
capacity from
proj ection

425 MW

(assuming an estimated total rooftop
area of about 240,811 m? are fully
equipped with solar PV systems)

17.2 MW

(assuming an estimated total
rooftop area of about 97,544 m?
are fully equipped with solar PV
systems)

Solar resources
from
proj ection

42,138 — 44,424 MWh/year
(240,811 m? estimated rooftop area;
equivalent to annual consumption of
about 12,800 — 13,500 3-person
househol ds)

16,926 — 18,093 MWh/year
(97,544 m? estimated rooftop area;
equivalent to annual consumption
of about 5,100 — 5,500 3-person
househol ds)

Solar resources

222 MWhlyear

210 MWh/year

from onsite (32 households; 1,078 m? estimated (19 households; 984 m? estimated

assessment rooftop area; equivalent to annual rooftop area; equivalent to annual
consumption of about 67 3-person consumption of about 63 3-person
househol ds) househol ds)

Estimated FiT

income About 1,200,000 About 930,000

(HK$)

Actual solar

electricity

o e HouseholdsA: 2,027 kWh Households B: 1,029 kWh

from solar (60 day_s from Aug_ust to October 2019 | (61 day_sfrom Aug_ust to October

households’ with a capacity of 8.0 kW) 2019 with a capacity of 5.2 kW)

electricity bills)

* Data of actual solar electricity generation and FiT incomes of four interviewed/ surveyed
households are provided in Appendix 5-2.

5.3.

The two communities have seven types of community capitals and a number of

high-capacity residential actors. These community capacities can help the
government to realise more ambitious solar targets.

5.3.1. A dynamic stakeholder landscape of the two prospective solar communities

This study mapped out a stakeholder landscape of the case communities with the aim of
identifying key actors in FP, HLY and beyond these communities with a stake or interest in
community solar deployment. It is important to identify solar stakeholders in the case
communities because they may contribute to a solution, can be the source of a problem, or

might be affected by activities related to solar deployment.

Our study found that there are 12 types of stakeholders, which can be divided into two groups,
namely stakeholders within a community (shown in the inner circle in Figure 5-2) and
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stakeholders outside a community (the outer circle of Figure 5-2). For Group 1 stakeholders
within a community, this group comprised: (1) Residents (of various interests and perceptions
of household and community solar PV installations); (2) developers (landowners) in the
community; (3) MO, (4) residents’ associations; (5) district councillors; and (6) schools
located within the communities.

For Group 2 stakeholders outside a community, this group consisted mainly (1) utilities; (2)
utilities’ subsidiary; (3) solar installers and solar technology suppliers; (4) decoration workers;
(5 Government agencies, and (6) NGOs. This group of stakeholders influenced the
developments of solar in these communities in various ways, ranging from administering the
FT Scheme, handling FiT applications for community residents, solving technical problems
for solar PV system installations, and implementing the regul ations related to the FiT Scheme.
Theroles of stakeholders are summarised in Table 5-3.
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Figure 5-2: A stakeholder landscape of the two case communities.
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Table 5-3: An overview of solar resourcesin FPand HLY .

FP

HLY

Group 1: Stakeholderswithin a community

1. Residents

1.1. Residents—first-movers
of solar PV adopters

F3; F11; F45

H8, H32

1.2. Residents— interested in
solar PV adoption, but
acted asobservers

F4, F5, F8, F9, F12, F19, F22,
F23, F31

H1, H2, H3, H4, H6, H8, H9,
H10, H18, H19, H22, H26

1.3.Residents— indifferent to
solar PV adoption

F13, F21, F22, F24, F26, F29,
F30, F37, F41, F42

H5, H7, H11, H12, H13, H14,
H15, H21

1.4. Residents —concer ned
about the potential
negative impacts of solar
PV (reflection, negative
impacts on the aesthetic
values, etc.)

F20, F40, F42

Participant of WH3 (whose wife
isan artist)

1.5.Residents— who are also
solar installers

S16

H32

2. Developer (or the
landowner of public space
of the respective
resdential estate;
commonly known as “the
large landowner (KEF)”

Fairland Resources Limited
(formerly Canada Overseas
Devel opment)

Hong Lok Yuen Estates Ltd

3. MO

Fairview Park
Management Limited

Property

Ka Shing — Hong Lok Yuen
Property Management  Co.
Limited

4. Residents’ associations

Owners’ association of Fairview
Park

Two owners’ associations

5. Didrict councillors Mr. ToKaLun Mr. Tang Ming Tai
6. Schools = Bethel High School * International College Hong
= Hong Chi Morninglight Kong Hong Lok Yuen

School, Yuen Long

= Hong Kong and Macau
Lutheran Church Wong
Chan Sook Ying Memorid
School

Group 2: Sakeholders outside a community

7. Utility

CLP

CLP

8. Utility’s subsidiary

CLPe Solutions

Not applicable

9. Solar installers and solar
technology suppliers

Existing market players

Existing market players

10. Decoration workers

Existing market players

Existing market players

11. Government agencies

including Electrical &
M achanical Service
Department, Environment

Bureau, Lands Department, etc.

including EMSD, Environment
Bureau, Lands Department, etc.

12. NGOs

=  World Wide Fund for
Nature Greenpeace
= Hong Chi Association

=  Greenpeace
= Hong Chi Association
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Table 5-4: Roles of stakeholders within and outside a community in fostering solar deployment.

Group 1. Sakehol

derswithin a community

Comprising different types of residents:

- First moversin solar PV installation

- Prospective solar households who are interested in solar PV installation, but act as
observers

Residents - Households who are indifferent in solar PV installation
- Residents who are not interested; but concerned about the potential negative impacts
of solar panels (reflection, negative impacts on the aesthetic values, etc.)
- Residents who are solar installers

Developers - HoId_ ownership of the public space of the communities .
- Theinterests of the developer in solar PV projectsin public space would affect solar

(landowners) deployment of the communities
- Seek legal advices for the rights and obligations of property owners and residentsin
solar PV installation according to the Deeds of Mutual Covenant and relevant legal
MO documents

- Issue guidelines for property owners and residents in solar PV installation
- Coordinate community development and manage co-owned solar PV projects of the
community
- Collect and reflect householders’ views on solar PV installations

Residents’ - Promote and support solar households

associations - Coordinate community development and manage co-owned solar PV projects of the
community

District - Promote stakeholders to setup solar community projects

councillors - Provide supporting platform for solar households
- Possess space (schools’ rooftops), incentives (environment education values), and
resources (support from the government or school sponsoring bodies) to install solar PV

Schools systems

- Schools’ solar PV projects could serve as demonstration for prospective solar
communities

Group 2: Sakehol

dersoutside a community

- Administer and operate the FiT Scheme
- Review the Fi T applications; negotiate with applicants on the size of installed

Utility capacities
- Examine the technical safety of grid connection of the solar PV systems
- Install smart meters for on-grid solar PV systems
Utility’s

subsidiary which
isasolar installer

- Identify and seek investment opportunities on solar PV projectsin common areas of
the communities

Solar installers
and solar - Handle FiT applications, installation design and solar PV systems installations for
technology prospective solar households
suppliers
Decoration - Work closely with solar installers and solar householders to jointly develop
technological solutions (e.g. screw design, colour options for solar tiles) that fit
workers community-specific constraints
- Negotiate and sign the Scheme of Control Agreements (SCASs) with the utilities
- Require the utilities to launch FiT Scheme
Govemr.nent - EMSD responsible for solar PV system safety compliance
agencies - Buildings Department responsible for the structural safety of solar houses
- Lands Department responsible for the compliance of land leases
- Promote solar PV installation in communities
NGOs - Focus on sustainable development, environment issues, RE policies, community

participation
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5.3.2. “High-capacity actors” and “influential actors” existed in the communities

When this study conducted the stakeholder mapping exercise, we found that there existed
some high-capacity actors and influential actors in the two case communities.

It is important to note that the residents in the two case communities possess higher levels of
incomes and education, and there also exist some first-movers who have a high capacity in
terms of technical knowledge as well as political networks. In FP, aretired senior government
official, aretired senior engineer of Motorola, and a solar installer who is also aresident of FP,
were among the first-movers of prospective solar households. In HLY, a resident who is a
retired engineer and currently a senior executive of Engineers Without Borders (HK), a solar
installer who is also aresident of HLY, a senior executive of an IT unit of alocal university
are some examples of high-capacity residents (Table 5-5).

We aso found that the MOs, houseowners’ associations, and CLP were often regarded by
interviewed householders in the two communities as influential actors. It is evident that
communications and dialogue between residents’ associations, MOs and CLP are important to
enhance action for solar in communities.

Asaresident in HLY noted:

X GEERGHEER SRR EUE o WARERE GBI o 4F positive PREK
U o AR B o K2 TTERRRA R B o wEREE S [ fE ERMANE T R A - (RIS
5 FOEVE B R A Ve A e B E R A - RIS B ERRIS AR
faol > R - FEA s B HE S OKE TSI

1 English translations: “Our residents’ association definitely interacted with the MO. We have responsibility to
facilitate residents to voice out their views on this matter, and we have close communications with the MO.”
(S12).
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Table 5-5: List of high-capacity residential actorsin FP and HLY (selected examples).

In FP:

= Aretired senior government official who has extensive political network with senior
government officials in a number of government bureax and departments, and with
the “large landowner (K )" of FP.

» Aresident who isalso asolar installer; aformer senior office of alocal NGO.

= Aretired senior engineer of Motorola

In HLY:

= aresident who is a retired engineer and currently a senior executive of Engineers
Without Border (HK)

» aresident who is a solar instaler, and a distributor of a multi-national supplier
company of solar equipments

= asenior executive of an IT unit of alocal university

5.3.3. Seven types of community capitals existed in FP and HLY which could foster the
growth of more solar PV

FP and HLY possess various community capitals for solar deployment at both the household
and community levels. This study adapts Emery and Flora (2006)’s Community Capitals
Framework to analyse the community capitals of FP and HLY. Seven forms of capitalsin a
community (natural capital, cultural capital, human capital, social capital, political capital,
financial capital, and built capital) were identified in these two case communities and
summarised in Figure 5-4 and Table 5-6.

Both FP and HLY possess the natural capital of rich sunlight exposure and a favourable
landscape for solar PV installation, which is atypical in Hong Kong. Situated on a flat basin
terrain, FP adjoins the wetland conservation area of the Mai Po Inner Deep Bay Ramsar Site,
low-density, low-rise villages, agricultural areas and a river. HLY, on the other hand, is
surrounded by hilly natural landscape and a highway at the front. These landscapes minimise
sunlight blockage and shading effects in terms of solar generation.

Both communities have rich cultural capital. FP has good resources in terms of relatively
strong environmental awareness and pre-existing eco-friendly initiatives prior to this study
(Figure 5-4). The young and professional residents of FP were perceived as having strong
environmental awareness (S10). To formalise solar panel installation procedures, the FP MO
issued application form for solar PV system installation and defined the liability involved for
system owners (S9). FP possesses its own decentralised wastewater treatment plant to reduce
water pollution and has experience of a shoes recycling campaign under the District
Councillor, collecting about 700 pairs of old shoes within one hour (S2). FP also has resident-
initiated messenger groups to connect second-hand goods donors and receivers (F3).

31



L L S —ATENS 1) - > tor ks { oo
Figure 5-3: Horticulture of FP neighbourhood as a sign of environmental awareness.
Photo credits: Asian Energy Studies Centre, Hong Kong Baptist University (2019).

HLY has good resources of cultural capital from its experience of organising a community-
wide environmental programme. HLY turned their environmental awareness into actions
through the MO administered food waste collection project which had been running for five
years (S12). In response to solar PV installation, HLY MO sought legal advices to clarify the
rights for solar PV installation in the Deed of Mutual Covenant. The MO also implemented a
communication channel for the residents to exchange ideas and define problems (S12). Strong
environmental awareness and willingness to take actions were favourable for the two
communities in promoting solar energy.

The most prominent human capital in FP and HLY is their post-secondary education
attainment and professiona skills. 42.1% of FP residents aged over 19 and 75% of FP
interviewees attained post-secondary education (2016 Population By-census, 2016). About
43% of FP interviewees worked as executives or professionals including senior engineers and
solar installers, etc. In HLY, 46.7% of the residents aged over 19 and over 90% of the
interviewees attained post-secondary education (2016 Population By-census, 2016). About
62% of HLY interviewees worked as executives or professionals including former
government officials and solar installers.

FP and HLY showed their social capital in building community bonds and organising
community activities. Online platforms and social media served as the “glues between actors”
in FP and HLY (Emery & Flora, 2006). Facebook pages were actively used by resident
groups and a district councillor in FP (S10). However, FP interviewees reported distrust
between residents who were pro-democrats and pro-establishments (F2), and between
residents and the district councillor. One registered participant in our FP workshop called the
organiser, and after confirming that the district councillor would be participating in that
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workshop, withdrew her registration, saying she would not come. HLY was aso active in
building reciprocal relationship through opening several interest groups in mobile messaging
apps, with one group focusing on solar community (H30). They were also interested in
working together, such as considering group purchases of solar PV panels.

FP and HLY possess political capital in their ability to influence community standards and
increase influence over other residents. FP residents influenced their MO in relaxing a
regulation stated in a solar application form that originaly limited the size of a rooftop
covered by solar PV panels from 4 m? to a revised one that specifies no maximum size but
require a 30-cm space to be reserved from the edge of roof (Appendix 5-3). HLY residents, on
the other hand, urged their MO to promptly clarify the rights of solar PV installation on the
Deed of Mutual Covenants. The resident association in HLY had also self-initiated talks about
solar PV installation and contacted contractors to provide quotations in September 2018, one
month before the FiIT Scheme was implemented (S11).

Financial capital is prominent in FP and HLY as reflected by their household incomes and
even potential in FiT revenue. The median monthly household income was HK$65,000 in FP
and $121,160 in HLY which were much higher than the Hong Kong regional median (HK$
25,000; 2016 Population By-census, 2016). All interviewees had monthly household income
above $20,000 and about one-third of them had monthly household income above
HK$100,000. The financial power from household income enriched the investment capitalsin
the two communitiesto install solar PV.

The built capital of FP and HLY is enabled by their building design. Apart from the low-
density, low-rise housing design which enriches solar potential, the tilting and ceramic
rooftops mean that there is no competitive use of rooftops. FP and HLY contain public spaces
within their communities, such as public carpark, clubhouse, water areas which could be used
for solar PV deployment. In addition, shuttle bus services are present in both communities.
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Figure 5-4: The seven types of community capitals of FPand HLY .



Table 5-6: A com

arison of community capitalsin FPand HLY .

Types of community | Indicators FP HLY

capitals

1. Natural capital 1.1. Airquality ] Rich sunlight exposure [1.2] L] Rich sunlight exposure [1.2]
1.2. Sunand wind . Large area of water surface . amix of flat and hilly
1.3. Water [1.3] topography [1.6]
14. Soil ] Ramsar site[1.5]
15. Biodiversity — Wildlife | = Flatland [1.6]

and plants

1.6. Landscape

2. Culturd capital 2.1. How wevaue L] Strong environmental L] Strong environmental
2.2. What things we think are awareness — but only among awareness — food waste

possible to change

young professional

recycling project organised by

2.3. Senseof place households (S10) [2.1] MO has been fully utilised over
2.4. Ways of acting L] Management culture: MO the past 5 years (S12) [2.4]
2.5. Definition of what is considered solar PV systems L] Residents were active in
problematic problematic only when they voicing out opinion through
receive complaints (S9) [2.5] MO’s complaint system (S12)
[24]
3. Human capital 3.1. Leadership = 421%of thepopulationaged | =  46.7% of the population aged
3.2. Education over 19 attained post- over 19 attained post-
3.3. Skills secondary education (HK: secondary education (HK:
3.4. Hedlth 25.9%) [3.2] 25.9%) [3.2]
3.5. Self-esteem . 75% of the interviewees . 90% of the interviewees
3.6. Sdf-efficacy attained post-secondary attained post-secondary or
education or above [3.2] above[3.2]
. 43% of the interviewees . 62% of the interviewees
worked in executive level or worked in executive level or
professional (including professional [3.3]
engineers and former senior Ll Chairman of one of the owners’
government official) [3.3] associations was enthusiastic in
L] Age issue: “aging community works (H30) [3.1]
community” (S9, S10) [3.4]
4.  Socia capita 4.1. Mutua trust . Facebook groups initiated . Different Whatsapp groups for
4.2. Reciprocity among residents and owners’ variety of interests within
4.3. Collective identity associations or district community — solar group had
4.4. Senseof shared future councillor (S10) [4.2] about 40-50 people (H30) [4.2]
4.5. Working together . Distrust among residents with | = Planning of group-purchasing
(collective action) different political views; for solar PV systems [4.5]
distrust between some . Experiences of government-
residents and the current funded community food waste
district councillor [4.1] recycling project [4.5]

5. Political capital 5.1. The ability of agroup to | = Residents influenced MO to L] Residents’ enquiries on solar
influence standards, revise solar application PV installation facilitated MO
regulations and form — which enlarged the to set up guidelines and
enforcement of those scale of solar resources that regulations [5.1]
regulations that determines could be used in the . Residents’ association initiated
the distribution of community [5.1] solar talks in collaboration with
resources and the ways MO [5.2]
they are used

52. Increased voice and
influence of people (e.g.
organisation, connections,
Voice, power)

6. Financia capital 6.1. A hedth economy if | = Median monthly household L] Median monthly household
financial capitds are income: $65,000 (HK: income: $121,600 (HK:
distributed  fairly (e.g. $25,000) [6.1] $25,000) [6.1]
saving, debt capitd, L] Community Saving: MO had
investment capital, HK$10 million savings [6.1]
subsidies, tax revenues,
tax abatements, grants)

7.  Built capital 7.1.  Human-constructed L] Housing had standardised L] Housing had standardised tilted

infrastructure  used as
tools for production of
other capitals (e.g. sewers
and water  systems,
electronic
communication,
transportation, housing)

tilted rooftop with ceramic
tiles - minimal shading effect
[7.1]

. Lots of public space, such as
community parks and Shan
Pui River [7.1]

. Shuttle bus service available
within community [7.1]

rooftop with ceramic tiles -
minimal shading effect [7.1]

L] A few public spaces, such as
the rooftops on three common
buildings[7.1]

. Shuttle bus service available
within community [7.1]
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54. The FiT was perceived as an effective policy in terms of shortening payback
period, among other perceived benefits.

Most interviewed households perceived the FiT as an effective policy that could motivate
them to install solar PV systems. About 55% and 63% of the interviewees in FP and HLY
regarded F T as effective in terms of motivating them to consider installing solar PV systems.
Thisfinding is consistent with data derived from stakeholder interviews.

FP and HLY household and stakeholder interviewees were also asked to comment on the
perceived positive outcomes of the FiT. A summary of the major perceived positive outcomes
of FT isprovided in Table 5-7.

The most direct perceived outcome of FiT was the shortening of the payback period for solar
PV system installation. Before the implementation of the FiT Scheme, the payback period of
installed solar PV systems could be about 35 years (Mah et al., 2018b), while EMSD’s study
published in July 2019 found that the payback period for solar PV systems ranged from 42 to
108 years (Meinhardt, 2019). After the implementation of the FT Scheme, the payback
period of installing solar PV systems was reduced to around ten years (CLP, 2019).

According to our interviewed solar households, the payback period is expected to be less than
10 years. Feedback from solar households suggested that FiT would cover the installation
costs in the long run and shorten the payback period to between three to eight years (F3, F44,
F11, H30). Although the income levels of the two case communities were higher than the
Hong Kong average, the financial incentive from FiT was perceived as “the last push” needed
for households to take action; FiT was regarded as “not critical but of course better than
none.” (H30) In addition, interviewed households expected the FiT incomes to be sufficient to
cover the maintenance and insurance costs of their solar PV systems.

Enhancing environmental awareness through facilitating RE use was another commonly
stated positive output of the FiT. Some interviewed households agreed that the FiT was agood
start to arousing interest and generating discussions about RE in society (F34). The peer effect

of solar households could also draw neighbours’ attention and awareness to RE use (F44).

The FT encourages solar deployment in the business sector. Enterprises could make use of
this opportunity to develop solar at their premises and improve their companies’ image. The
FT also incentivises the business sector to respond to their corporate social responsibility by
installing solar PV systems and take action in regard to environmental protection (H8).

Some interviewees perceived the Fi T implementation as a means of building trust on behalf of
the government (H30; H32). To them, The FT symbolised the determination of and promise
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made by the Government to develop solar energy. They perceived the return of investing in
solar to be assured and secured by the Government and utilities under the Fi'T Scheme.

Promoting solar industry development was perceived by interviewees to be another positive
output of the FiT. Expecting more solar PV system installations may create a feedback 1oop
and prompt market reformation, resulting in the emergence of solar system contractors. The
increasing supply of contractors was perceived as making it easier to find a trustworthy
contractor and enhancing system standards (H26; S13), while market competition will sort out
the substandard contractors.

In addition, the FT resolved the technical issue regarding RE storage. With the FiT, solar
electricity generated by solar households can be fed into the grid instead of being stored in
batteries. Not only did the RE grid connection eliminate the environmental pollution resulting
from battery waste, but the FIT Scheme also helped to reduce battery replacement costs
considerably; they could cost up to $100,000 every two years before the FIT Scheme was
launched (H32).
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Table 5-7: Perceived positive outcomes of FT by FPand HLY interviewees

Positive policy outcomes

Prospective solar
householdersin Fairview Park

Prospective solar
householdersHong Lok Yuen

0) Shorten payback period

Provide financial returns that (1)
cover the upfront cost

[F8; F16; F19; F32; F23]

(2) subsidize electricity fee
[F40; S3; H4]

(3) support system’s insurance
and maintenance [F14]

Provide financial returns that
cover the upfront cost

[H1; H3; H6; H10; H13; H14;
H19]

(i) Enhance environmental | Promote RE Promote RE [H9; H10]

awareness [F4; F31; F44; S3]

(iii) Increase the proportion | Increase deployment of solar Increase deployment of solar

of RE in electricity energy energy
generation [F3; F14; F24; F34] [H23; H26]
(iv) Encourage deployment | Facilitate deployment to Facilitate deployment to
in business sector (1) improve business image (1) improve business image
[F16; F18] [H24]
(2) fulfil socia responsibility (2) fulfil social responsibility
[F39] [H7]

(V) Build up public trust / FiT indicate the political
commitment of the government
to develop solar energy
[H30; H32]

(vi) Eliminate  electricity | / Provide aternative to store

storage concern electricity on-grid instead of
using batteries [H32]

(vii)  Enhance industry / Improve quality of solar energy

development system when more people install
[H26]
55. The KT is however effective only to a certain extent in fostering solar

development in HK. The FiT was insufficient to address the multi-facet barriers
faced by interested households.

Despite the fact that the HT was widely welcomed by the interviewed householders and
workshop participants, there remained ten major types of barriers to solar deployment in the
two case communities. These include: technical, financial (economic), market, institutional
(internal), institutional (external), administrative, social, geographical and physical, a lack of
personal interest, and split incentives. The barrier of split incentives was relatively minimal as
most of them are houseowners, rather than tenants (Figure 5-5 and Table 5-8 — Table 5-11).
Their views on the major barriers areillustrated as follows:
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Figure 5-5: Perceived barriers from FP (n=41) and HLY (n=30) interviewee

Technical barriers. Technica barriers, such as water seepage and concerns
regarding house structure, were highlighted by both case communities. Houses in FP
were ageing and had water seepage issues even without solar PV installation (F40).
Households were concerned about the time-consuming process involved in installation
and the complicated maintenance process, not only “how” but also “who” could deal
with the maintenance beyond the warranty (F35; H15). HLY households expressed
concerns regarding scaffolding and the removal of roofing tiles during maintenance
(H7; H8). Some were concerned about the ability of the PV panels to withstand
typhoons. The efficiency and lifespan of current solar PV system were also questioned
by the households. Other concerns included hesalth issues arising from radiation and
the potential fire hazard.

Financial (economic) barriers. In the absence of direct subsidies provided
by the government, the FiT cannot address households’ concerns over high upfront
costs of solar PV systems. According to households and solar installers we
interviewed (F3; S16), the upfront costs of residential solar PV systems ranged from
HK$100,000 to 200,000 in FY, and from HK$300,000 to HK$500,000 in HLY (S17).
Even with the introduction of the FT, some interviewed households note that the
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3)

(4)

payback period was generally too long for households. Interviewees also concerned
about the additional costs for maintenance and repair (F26; F29; H24).

Market barriers. A lack of market information, standardisation,
accreditation of products, and insurance systems added to the market obstacles in both
case communities. Some households reported that they could hardly find reliable
contractors (H29; WF2). Some noted that they had encountered solar contractors who
varied greatly in terms of the level of professionalism, including some who overstated
the efficiency of PV systems, and some who were unfamiliar with the installation
reguirements imposed by MO and CLP (F5). Some worried that solar companies may
not be able to deliver after-services when needed or may even close down (F21; F32;
H13; WF3).

Institutional barriers. Institutional barriers were found to be a critical factor
affecting householders’ decisions in regard to installing solar PV systems. Institutional
barriers came from both internal and external sources associated with solar application
and permitting procedures. Internally, MO were perceived by many interviewees and
workshop participants as playing a passive, if not restrictive and inhibitive, role in
regulating the installation of residential solar PV in the case communities. In FP, it
took some eight months for residents to convince the MO to relax a condition stated in
the MO’s solar application form, which originally set a limit of the permitted rooftop
solar panel area to only 4m?; this was regarded by some interested householders as a
decison made by the MO out of ignorance of the solar technology (F3). Many
interviewed householders perceived the MO as having authority over individual
households to approve or reect a solar PV instalation application with little
judtification (F8; F21; F32). Many interviewed households in FP and HLY aso
expressed their concerns that their solar PV instalations would be deemed as illegal
structure by the MOs.

Externally, utilities’ permitting procedures were perceived to exert external
ingtitutional barriers. Uncertainty over the time needed to make a successful
application of grid connection was a significant factor in deterring interested
householders from installing solar PV. Householders raised concerns over the lack of
transparency and consistency in the permitting procedures, resulting in widespread
uncertainty among prospective solar householders in our two case communities.

Interviewed householders raised the following specific concerns. (i) unexpected
additional requests in system upgrades; (ii) case-by-case inspections (in some cases,
utility would carry out more than 10 inspections); and (iii) case-by-case capacity
reduction requests from the utilities contributed to the lengthy permission process.
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First, interviewed householders perceived that there to be a lack of transparency in
utilities” inspection of technical issues such as system designs and household grid
connection conditions. Our interviewees reported that the inspection could vary from
two weeks to over four and a half months. Often, the utilities required solar household
applicants to spend several additional months changing from single-phase to three-
phase installation.? Second, some householders perceived that there to be a lack of
consistency in utilities’ inspection processes. One solar household interviewee
mentioned that the utility staff members examined and inspected her solar PV
installation as many as ten times before permitting the Fi T contract (WH1). In addition,
while utilities state that proposed projects need to fulfil technica and safety
requirements (LegCo, 2019), some householders complained that the utility appeared
to be arbitrarily “force” applicants to scale down their proposed installed capacity in
order to obtain permission (WF3; WH5). This lack of transparency and inconsistency
complicated and lengthened the application time and constituted a significant barrier
to prospective solar households.

Other concerns perceived by households included the social barrier of neighbours’
complaints about solar PV panel reflection (F4; F40; H10). In HLY, potential aesthetic
impacts of solar panels appeared to be a mgor concern. Many residents in HLY
emphasised that some 1,000 rooftops covered by red ceramic tiles had contributed to a
unigue landscape that was highly valued by many residents; they were concerned that
solar panels would spoil this valuable landscape (S12; WH3). A lack of personal
interests in environmental action was also perceived as a barrier among the two case
communities. Split incentives and geographical and physical constraints were barely
mentioned by the households, due to the fact that most interviewees owned their own
properties and the two case communities had prospective solar resources.

12 Utilities’ guidelines  of  customers’ single-phase and  three-phase  instalations:
https://www.clp.com.hk/en/customer-service-site/open-and-close-account-site/meter-install ation-guideline-
site/Documents/GuideToSupplyMetering_(v8) Eng_Final.pdf. In some cases, households are advised to change
from single-phase to three-phase installation to ensure grid stability.
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Table 5-8: Perceived technical barriers by FP and HLY interviewees.

Technical Barriers | FP | HLY | Other stakeholders
Technical barriers:
(a) Concern on water - Risk of water seepage caused by | - Risk of water seepage caused by | - Concern on water seepage by
seepage and water installation installation residents [S11]
proofing [F1; F3; F9; F10; F13; F14; F16; [H2; H3; H6; H13; H18; H19;

F18; F19; F32; F4Q] S14]

- Technical difficultiesin
simulating water seepage
resistibility on tilted roof under
heavy rain condition [WH2]

(b) Concern on structural
loading on roof

Concern on the weakening of
structural support with additional
loading

[F18; F40; F3; F12; F14; F22;
F24; F26; F36; FAO; FA3]

- Concern on the weakening of
structure with additional loading
[H6; H7; H12; H13; H21; H22]

- Concern on the weakening of
structure with additional
loading [S11]

(c) Unknown in equipment
efficiency and lifespan

Uncertainty on the efficiency and
lifespan of products [WF1]
Concern on substantial energy
loss during transmission

e.g. transformer required by
utility companies as a safety
measure had led to energy loss
[F44]

- Uncertainty on the efficiency of
products [H5; H3; H23; H24]

- Perception that the current
technology was of low efficiency
[H20]

- Uncertainty on the lifespan
of products[S15]

(d) Complexity in - Perceived difficulty and lengthy - Perceived difficulty and lengthy /
installation process for installing solar PV process for installing solar PV
system system
[F22; F12; F42) [H2; H14; H21; H27)
- Lack of understanding about the | - Lack of understanding about the
installation requirement installation requirement [H21]
[F25; F26]
(e) Complexity in - Lack of understanding on the - Warranty was too short [H2] /
mai ntenance maintenance requirement - Concern on the need for
[F6; F14; F35; WF3] scaffolding, or damage of rooftop
during maintenance
[H6; H7; HE]
- Lack of access or contact for
technicians to maintain the
system [H10; H15; H19; H28]
(f) Unknown in ability to - Risk of typhoon lead to concerns | - Risk of typhoon lead to concern - Increased risk of typhoon

withstand typhoon

on:
(1) destruction that may require
additional repair

[F3; F9; F23; F26; F28]

(2) the legal responsibility on
destruction [F27; WF2]

on:
(1) destruction that may require
additional repair [H13; WH1]
(2) the legal responsibility on
destruction [H18; H19]

due to the relaxation of

height limit for solar PV
installation in exempted
village houses [S8, S11]

() Degradation of current
power supply quality

Interruption or instability of
electricity supply [F2; F28]

- Potential damage on the current
electricity facilities[H19; H21]

/

(h) Concern on reflection

Cause of nuisance from
reflection [F4]

- Cause of nuisance from
reflection [H10]

- Cause of nuisance from
reflection [S11]

(i) Concern onradiation

Health concern on the harmful
radiation emitted from panel
[F12; WF2]

/

/

(j) Concern on fire hazard - Risk of fire hazard [F14; F28] / /
(k) Lack of waste - Problem of waste pollution and - Problem of waste pollution and - Increase of solar panel waste
treatment for solar panels lack of recycling system for lack of recycling system for due to the rapid

abandoned solar panels [F20]

abandoned solar panels
[H28; WH2; WH4]

technological improvement
of panels’ quality and
lifespan [S1]
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Table 5-9: Perceived financial (economic) and market barriers perceived by FP and HLY

interviewees.

Financial and FP HLY Other stakeholders
Market Barriers
Financial (economic) barriers:
(a) High upfront - Quotation reached about $150,000 - Quotation might be up to $200,000; /
cost generaly; considered the installation as

acceptable cost was under $100,000 economically ineffective [H29]
(b) Long payback - 10 years was too long; expected - 10 years was too long; expected /
period payback in 5-6 years. payback in 3-5 years [H28]

- Possibility of moving out before getting | - Possibility of moving out before getting

the payback. the payback.
(c) Uncertainty in - Concern on: - Concern on the substantial costs[H2; /
maintenance and (2) the frequency for maintenance or H8; H22]
repair repair [F29] - Unknown in maintenance and repair

(2) the costs for maintenance and repair costs [H24]

[F18; F39]

(3) the additional costs to unknown risk

(e.g. typhoon) [F26]
(d) Lack of - Lack of subsidiesto support installation | - Lack of subsidiesto support installation | /
subsidies or maintenance or maintenance

[F6; F1]

[H12; H20]

Market barriers:

() Lack of market

- Lack of network or access to find

- Lack of experienced professional

information contractors [F14; F16; F33] techniciansin market [H29; WH1]
- Lack of contractors in the market [F19; - Lack of time to search for contractors
F26; WF2] [H2]
- Irresponsive contractors for enquiry
[H2]
(b) Lack of - Lack of standards for comparison [F18; - Lack of proven track records of - Variation of contractors’
standards F23; F25; F28] contactors [H16; H20] credibility in the bloom of

- Lack of proven track records of
contactors [F3]

contractorsin market after
thelaunch of FiT [S13]

- Lack of expert knowledge
to identify trustworthy
contractors by the residents
[S1]

(c) Immaturity of

- Unfamiliar with utilities’ requirement of

- Lack of references or information about

- Huge variation of quotation

local market the contactors [F5] the quality of contractors [H4] given by contractors[S10]
- Lack of credibility of contractors (e.g. - Lack of credibility of contractors [H31] - Failure in keeping promise
some may exaggerate the system - Lack of experience and knowledge to and meeting the installation
efficiency [F14]) install solar panels of the contractors standard of contractors [S13]
[F41; F24; F14; WF3] [H31] - Lack of supervision of
- Concern on the close down of - Concern on the close down of product quality at the
contractor firm [F21; F28; F30; F32; F3; contractor firm [H13; WH2] importing stage [S1]
WF2; WF3]
- Pendency due to the expectation on
product development and improvement
in the near future
[F27; F34; WF2]
(d) Lack of - Uncertainty on the availability of home - Uncertainty on the availability of home /
insurance system insurance to cover the solar PV systems insurance to cover the solar PV systems
and the amount of additional insurance [H22]
costs
[F25; F21; F22]
(e) Delay of / / - Excessively high entrance
financial sector — barriers for new market
irresponsive to playersto get loans [S8]
new market needs
(f) Delay of / - Risk of typhoon and lack of new /
innovation on technology and construction method to
product withstand bad weather conditions [H31]

technology and
market in Hong
Kong

- Absence of local market supply for
some parts for solar PV system
installation [H31]

(g) Delay of
energy market
reformation

/

- Levelised cost of solar
energy too high while the
cost of energy tariff from
utility company low; not
attractive to people to transit
to solar energy. [S8]




Table 5-10: Institutional barriers perceived by FP and HLY interviewees.

Institutional barriers

internal):

(a) Restrictionson

- Bureaucratic obstacles
e.g. car park could be agood site for a

- Lack of suitable open space [S12]

- Might require change in use
from the Government for

open space
pen p community solar project, but required alternative use of open space [S9]
“discretion” to be exercised by the Lands
Department
(b) Ambiguous - MO was passive in promote solar [F1; F6; F7; - Complication in DMC issue— required - Requirement of legal

regulations and
guidelines from MO

F8; F13; F20; F27]

- Lack of standard from MO to justify decisions
for approving/rejecting installation

[F8; F21; F22; F28]

- Complexity in application procedure [F32]

- Strict regulations on illegal structures [F12;
F35; F41; F43]

- Irresponsive attitude of MO to the households’
demand [WF1]

further clarification if the installation
would change the appearance of roof (e.g.
orangein colour) [H2; H17; H19; H29;
WH1; WH4]

- Lack of promotion and support from MO
[H7; H10; WH1]

- Expectation of disapproval by MO

[H13; H16; H23; H24]

clarification on the DMC issue
[S12]

Institutional barriers (exter nal):

(8) Lack of certainty
and transparency in
the permitting
procedures from
utility companies

- High uncertainty in the permitting procedures:
(1) uncertainty in the purchase amount of RE

electricity from utility companies (case-by-case

without justification) [WF3]

(2) uncertainty in CLP grid constraint and

capacity [WF1]

(3) uncertainty in the processing time required

for application

- Sluggish responses from CLP[F3; F6; WF3] 13

- High uncertainty in permitting
procedures:

(1) uncertainty in the purchase amount of
RE electricity from utility companies
(case-by-case without justification) [H8;

WH1]

(2) uncertainty in CLP grid constraint and

capacity to cater the need of community
[H30; WH5]

(3) uncertainty in the processing time
required for application with limited staffs
responsible for meter installation in the
region [WH1]

- Lack of justification for approval or
rejection [WH5]

- Problem in single phrase or three phrase

electric power in the community [WH5]

- Uncertainty in the purchase
amount of RE electricity from
utility companies [S13]

- Lack of justification for
approval or rejection of the
applied installation capacity [S8]
- Slow responses for application
[S8; S13]

(b) Uncertainty in
illegal structure

- Uncertainty if theinstallation will violate the
illegal structure regulations [F2; F9; F21; F22;
F23; F25; F27; F31; F36; F37; F38; F39] 4

- Uncertainty if the installation will violate
theillegal structure regulations [H2; H10;
H11; H12; H13; H15; H22; H23; H26;

regulations H27]
- Avoidance for troubles of discovering
their illegal structures during installation
[H31]
() Uncertainty in | -Lack of standard on the specification and - Lack of standard on the specificationand | /
panel specification installation requirement of solar PV system [F2; installation requirement of solar PV
and installation F19; F22; F32; F38; F39] system [H10]
standards

(d) Lack of uniform
regulations from
different Government

- Example of potential community project in
Shan Pui River: Lengthy application procedures
to get concession of various government
departments

- Complication on passing regulations
from different departments (e.g. building
regulations, fire regulations)

[H3; H9; H25; WH1; H31]

- Complexity of bureaucracy [S9]

departments

(e) I nsuffici ency of - Lack of enabling sustainability target [F26; - Lack of enabling sustainability target - Lack of Government promotion

long-term F39] [H10] or sustainability target [S13]
P . - Uncertainty in the sustainability of FiT after 15

sustainability planin |\ . (yhen SCAS expired) [F10; F14: F18;

Hong Kong F30]

(f) Monopoalistic
nature of the
electricity market

/

- Concern on the fair judgement
of approved installation
capacity as utility also setup a
subsidiary asasolar installer
[S8]

13 Some governments set up arenewable facilitation office to streamline application procedures.

141f dterations and additions to the existing building structure are involved to support the additional system
components, prior approval and consent from the Building Authority under the Building Ordinance and Lands
Department are required. (Electrical and Mechanical Services Department, n.d.) (Source: REFIT Workshop
Briefing Document, p.32)




Table 5-11: Administrative, social and other barriers by FP and HLY interviewees.

Administrative
barriers:

(a) Lack of step-
by-step guidance
for FT

- Confusion on:

(2) application procedures
[F8; F27; F39]

(2) application time [F21; F41]

- Complexity in application
[H9; H11; H20]

- Confusion on:

(1) application procedures
[H23; H24]

(2) application time

[H2; H11; H14; H21; WH5]
(3) application fee [HI]

(b) Uncertainty in
the AT contract

- Uncertainty in the sustainability
of high FiT rate in the coming 15
years [F18; F22; F41; WF2]

- Perception of 15-year FiT
contract as too short [F30]

- Uncertainty in the sustainability
of high FiT ratein the coming 15
years [H14; H24; H28]

- Perception of 15-year FT
contract as too short [H11]

- Uncertainty in the
continuity of AT and its
ability to influence the
general public [S10]

Social barriers:
(a) Complaints - Complaints on reflection - Complaints on reflection [H10; - Needsin balancing the
from [F4; F40] H20] view of solar and non-
neighbourhood - Complaints on poor aesthetic - Complaints on poor aesthetic solar households [S12]
[F20] [H14; H20] - Growing complaining
- Opposition out of cultural culture [S12]
beliefs of dark coloured PV panel | - Complaints on the
as unpropitious [WH3] aesthetic value and
violation of DMC by
some residents [S11]
(b) Lack of - Lack of proven cases of - Lack of proven cases of /
examplesin the installation for peer learning installation for peer learning
community [F9; F12; F19; F22] [H9; S12]
(c) Concern on / - Risk of more outside workers /
privacy issue coming into the community
(especially with celebrities living
in the community) [H10; S12]
Geogr aphical and space constraint :
/ [/ |/ [/
Lack of Personal interest
(a) Lack of - Low priority for environmental - Low priority for environmental - Perceived minimal
motivesto care action action [H16; H20; H26] positive externality of
about the [F1; F14; F19; F39; F41] installing solar PV to
environment the environment and no

responsibility to take
green action [S10]

Split incentives:

(a) Uncertainty in
the continuity of
investment and
return of system as
atenant

- Possibility of moving out if
owners did not renew the lease
[H21]

/

Others:
(8) Concernon / -Visual impacts of rooftop solar /
aesthetic value PV panels [WH3; WH5]
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5.6.

5.6.1.

Theintroduction of FiT Scheme was a missed opportunity for the government to
utilise community platformsin order to accelerate low-carbon transitions

Opportunities for the government to engage the communities in delivering a
mor e rapid growth of solar for alow-carbon Hong Kong

Our study found that the two communities possess four critical favourable conditions that the

Hong Kong Government can use as an opportunity to mobilise the resources embedded in the

communities in order to accelerate solar deployment in Hong Kong. These four favourable
conditions are:

(1)

(2)

3)

The communities have rich solar resources and sizeable household numbers; the
potential to achieve economies of scale in deploying solar.

Residents were able to envision a solar future in their communities and in Hong Kong.
They envisioned their communities becoming solar cities, and took pride in it. One
participant in the HLY workshop envisioned that:

“WEAREINE (B > — 5 RFEE project » RURWE(E Fosth 2 =+ - 1
BAGDRE AT pE R 28 /) » BE—(E project FRFFRIMEFLERINUMBOR IS - BfARA—
{E RS - A —(E AR B SRS R > e (e —{E Pt — (22 50 ~ 2t —
(a7 > B R Pt — {1 - - el (£ = B R 50 AT — (2 =g > i B At
B CASE T, Gk o 7 "

Many of our interviewed householders and workshop participants recognised that the
totality of the public values of installing solar PV in their communities goes beyond
economic benefits to environmental and social ones, and beyond their own community
to society at large. Figure 5-6 shows that our interviewed householders gave high
Scores across economic, environmental, and socia values related to solar deployment,
with environmental value scored the highest, followed by social values.

It is important to note that many interviewees emphasised that economic benefits were
important, but not the most important motivations for them to explore the use of solar.
One solar householder in FP emphasised the way in which he recognised that the
values of making the first move was greater than his own personal economic gains. He

15 English translation: “This is not a short-term, one or two year’s project. As this system will be installed for ten

years, and is it possible to think in the long-run, to start a project and call Hong Lok Yuen as a “Solar City”, a

huge concept like this. Then we can let the next generation knows that this is our vision. | mean if the whole

community do not have a vision, then we will turn out like we working on an individual base, not a community,

isn’tit?”
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was keen to be a pioneer and to demonstrate the conceptual viability of a “nice” solar
house for his community. He noted:

“HOSELEETE o 0 N\ BEHEFRHY o TR R T PSS > UB(EI B IERE - B AJRERA
BEVREEY > iGilEEEEE - RtERERE T HAYEERE > HET
R A R S o SR e - 7 (F3)°

4
i. Economic value

iii. Social value

o
=
Mo

3 - 5 6 7 8 9 10

Average (maximum = 10)

Figure 5-6: Economic, environmental, and social values of solar PV installation perceived by
FPand HLY interviewees (n=71).

(4) There exist high-capacity actors and strong socia networks in the communities, and the
communities themselves have a high capacity to act collectively to achieve goals that are
desirable for the whole community.

As discussed in the Findings section, a number of high-capacity and potentially influentia
actors of solar deployment were identified in the two case communities. Some of them are
retired senior government officials and senior executives of Motorola, and many are well-
educated professionals. The FiT has aroused interest in installing solar PV among this group
of high-capacity residents who were enthusiastic in regard to the prospect of solar.

These two communities also have no shortage of successful experiences of community-wide
environmental initiatives. These positive experiences in the communities appeared to enhance
their confidence to envision a more ambitious solar future in their communities and their

16 English translation: “If I installed the system, and when there are people come and visit us, they will aso
notice the PV system and it can raise their awareness as well. Even for our families, the PV system will also
remind us to enhance our environmental awareness. And to be honest, | would like not only ourselves, but also
our neighbours, we would like to see the systems everywhere, and | think it is more important that when there is
the sense of awareness in the whole community.”
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desire to develop more solid ideas about how possible problems could be addressed
collectively.

In FP, numerous recycling initiatives, such as the collection of old and unused items, provided
evidence to show that this community has a high capacity to act collectively and to practice
environmental-friendly behaviour in their everyday lives (F3). In relation to solar deployment,
some FP residents suggested setting up a community energy cooperative with reference to
experiences in Sungdaegol, a district in Seoul in which a community energy cooperative set
up by local residents provides technical support, market information, and environmental
education to foster solar adoption. Some participants of the FP workshop explained that they
believed such an energy cooperative based in FP would play an important role: If their solar
installers close down, they could still seek technical support from the FP energy cooperative
which should be technically competent and could help to remove some of the householders’
technical concerns.

5.6.2. An opportunity was missed in a phase of confusion, as many interviewed
householder s adopted a wait-and-see attitude

Although the FT did arouse interests in solar PV adoption in the communities, many
interested householders adopted a wait-and-see attitude. There is no evidence to suggest that
the experiences of some of the first-movers of solar householders were consolidated and
stimulated a noticeable growth of new solar projects. Individual actions, rather than collective
efforts, prevailed in the two case communities.

Some residents commented that the first year of the FiIT policy was “a phase of confusion (&
BLHA”. As a result of this confusion, householders’ enthusiasm about solar was diminished.
When a participant in the FP workshop reviewed the first year of the implementation of the
FiT, he noted:

“HRECHZEGRSORAT R ZTH 5% - WREEHLHAEIR 1-2% HH4RE
T PEGIRGREE ALl 5%EE LA > MHE i 2 — IR AR ALY - JZsl A
B GBS EEHES - HOBENARA  BEIRIETTE > B A ERRE C#
TS EIHIEEIE - INEMARARRGER - [ERERTTRIZRERIY - (ERRE G RN
{ErEEE AR ERERITE ~ FLIE ~ Pi/KERmEE - HE 2 AR EAWEERE CREHEE
et > (EFEFEHEE R RAT EEY - HHIGEEE(E RALNE - 4l e B EiE
(E€IERTE » ZEFHBAEGE MR > HEGEARTEERE - MUKREE CrEFE A E
R - (BRI 1R AERAT IR R > I 20 L F T 50 485~ (2% > TRED
LR EEEL > BN AIRER A~ B~ C D BREIGEME » k& bEs St
HEM > PEEP O - A HRIERERE A Rl — 4B ER - U



{EHREE R B ﬁfﬁﬁﬁéﬁﬂ%ﬂ%ﬁﬁﬁﬁﬁfgﬁfﬁﬁéﬂﬁ KA 50 P21 & IE
JEIEZK » Z5EF 250 FIFZE8E0HEE - 7 (WFD)"

Based on our interview and workshop data, there were three sources of confusion encountered
by the interested householdsin FP and HLY':

Q) From solar installers: many perceived that there was no reliable solar suppliers to
deal with technical issues,

(2 From the MOs. many perceived that MOs failed to provide them clear guidelines on
technical and aesthetic requirements on their solar systems;

3 From CLP: many perceived that there was a lack of transparency, consistency, and

certainty in CLP’s permitting process.

5.7. Hong Kong’s recent solar policy initiatives are in line with a global trend, but
Hong Kong is in general lagging behind in setting a clear solar target and an
advanced ener gy policy framework

Urban solar in leading cities has increasingly become a global trend. Many cities, including
New York, London, and Seoul, have been escalating their solar deployment by upwardly
revising their solar targets, introducing more comprehensive policies and regulatory
frameworks, and exploring various approaches such as community-based solar developments
to complement government-led or utility-led RE projects.

While the introduction of the FIT Scheme is a magor step forward in Hong Kong solar
deployment, Hong Kong has been lagging behind other major world cities in the devel opment
of urban solar. As shown in Table 5-12, Hong Kong has moderate solar resources (in terms of
solar radiation) which is not the highest among these selected cities, but is also not the lowest.
However, in terms of solar targets, Hong Kong is not comparable to other major cities; Hong
Kong lacks an explicit solar target and only recognises a realisable RE potential by 2030
based on the current technology level at 3-4% (Council for Sustainable Development, 2019;

17 English translation: “I expect if there is 5% among the 5,000 households in Fairview Park... If there are 1-2% of electricity
in Hong Kong comes from RE, | think Fairview Park can definitely achieve 5% or more. However, these days are sort of a
chaotic period, it depends on households’ self-interests to become the first-mover. However, the suppliers that | contacted
before are still not mature. I don’t mean that they do not have the PV system technology, but the experience to install solar
PV panels in Fairview Park. They may not understand the problems of the inclined roofs, tile roofs and the waterproofing
work in Fairview Park. Some suppliers may have to contact the MO individually and end up telling the customer that the MO
has rejected the project. This chaotic period leads to a limited case of installations which are mainly those first-movers, and
they have to find suppliers by themselves. However, if there is a strong backup like HKBU which collects the experience of
50 flats, it can lead to standardisation. At that time, maybe the supplier lists will be shortened to only a few popular options
and it is easier for the latecomers to follow. No matter it is experience sharing among households or a standard price among
the suppliers, it is all about experiences. | guessit will be troublesome in the beginning, and things will go smoothly after the
first 50 installation cases. I hope there will be 250 households who will install the PV systems eventually.” (WF1)
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ENB, 2017). London, which is less resourceful in solar resources than Hong Kong, has set a
solar target of 1 GW by 2030 and 2 GW by 2050 (Mayor of London, 2018).

The FT supplemented by the RE certificate system is a mgjor RE policy in Hong Kong.
Some other RE policies, such as renewable portfolio standards, which has been commonly
adopted in other cities such as Seoul, have not been introduced in Hong Kong. The actua
number of solar households in Hong Kong is also substantially lower than in other leading
cities. There were about 920 solar prosumers from the residential sector in Hong Kong as at
September 2019 (compiled from data provided by CLP and HK Electric) while Seoul has
roughly 34,000 solar householdsin 2017 (Byrne et al., 2017; D.-s. Kim, 2017).
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Table 5-12: An overview of socioeconomic features of and solar policiesin Hong Kong and other citiesin

the world
. . Seoul
London Munich | New York City | Sydney Foshan Kyoto (South Hona Kon
(UK) (Germany) (US) (Australia) |  (China) (Japan) Korea) grong
Population
by city (2016) 8,799,000 1,543,000 8,538,000 4,824,000 7,463,000 1,475,000 9,806,000 7,336,600
y City
Global rank of
GDP th th st th nd rd th 2
by country 5 4 L 13 2 3 12 (HK: 339
(2017)
GDP
g’ocl‘;‘;‘”"y 2,622 3,677 19,390 1,323 12,238 4,872 1,531 341
in billion US$)
National level . . Democratic Democratic Democratic
o e e e | [Comas, ooty oty e s fop vy
economic and « ; A L authoritarian Post-Fukushima |a long history of junder the
" governance of “self- retain certain level |similar to the o .
politica activities vernment”  |of sovereignt UK system country energy military sovereignty of
features governme oty ¥ landscape dictatorship ~ |China
Global rank of
g:(; ons l7th 10th 2nd 16th 13 8th 13th 151
by country (494 MtCO,€) (817 MtCOz€) | (6,319 MtCO.€) | (523 MtCOz€) | (11,601 MtCO.€) | (1,322 MtCO,€) | (632 MtCO.€) | (11,601 MtCO,€)
(2014)
Electricity . . . . . . . . ) ) .
markets Liberalised Liberalised Liberalised Liberalised Deregulating Deregulating | Deregulating Regulated
475 GWh from
So'a.' @RS | g gwhy2030 | OO%REDY | ang by 2005 | 3 REDY | 5w by 2020 | residential solar | 1 GW by 2022 NA.
y City 2025 2030 PV by 2020
y
Daily solar
radiation 2.8 N.A. 4.0 N.A. N.A. N.A. 49 3.6
(kWh/m?)
No. of
resdentia 755,000 1,396,000 1,300,000 1,937,000 465,000 2,053,000 (szifggly, A
prosumers (2015) (2015) (2016) (2018) (2017) (2016) 2017)
by country
*FiT *FT *Net Metering *FT *FT *FT *FT
Major RE *Solar Leasing *Net Metering | Solar Leasing *Solar Leasing  |*Net Meteri_ng *Net Meteri_ng * Solar Leasing
Policies *RECs *RECs *Solar Leasing |*Solar Leasing |* RECs
*RE Bonds *RE Bonds *RECs *RECs * RE Bonds
* RE Bonds *RE Bonds
Solar *Neighbourhood  |*Solar urban |* Solar partnership |* National *Entrepreneurial |* Government  [* Grassroots *FiT policy
community  |solar cooperative  [planning asthe |between policy support | cooperationin |initiated and prosumers’ * RE certificates
engagement  |* Solar government government and  [under prosumer devel oper-driven|communities
approaches  |empowerment zone |tool university Mandatory RE| development prosumer promoted by
(selected * RE provider * Solar Target facilitated by devel opment city government
examples) exchange empowerment *Pilot p2p local integrated with [ Community
platform zone energy trading | government smart homes coupon scheme
*Microgrid energy |platform *Urban village as |*Keihannanew (for energy
trading platform basefor solar  |city assitefor  |trading between
*Solarize community solar prosumers |prosumers and
Brooklyn consumers
programme for

providing group
pricing, discounts
and free roof
assessments by
experienced solar
installers

Key references: Authors; sources for New York City: (CUNY, 2016; Shah, 2014) ; London: (Fuller & Bulkeley, 2014; Mayor of London,
2018); Munich: (Stadtwerke Miinchen, 2018); Sydney: (City of Sydney, 2017; Localvolts Pty Ltd, 2018; Vorrath, 2018); Foshan: (Mah et
al., 2017; Office of Foshan People's Government, 2014); Kyoto: (Energy Policy Division of Environment Bureau, 2015); Seoul: (Byrne &
Taminiau, 2015); Hong Kong: (Lo et al., 2018); Others: (European Commission, 2017; WRI, 2017)
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6. POLICY IMPLICATIONS AND RECOMMENDATIONS
6.1. The government needsto develop a community solar policy in Hong Kong

6.1.1. In the long-term decarbonisation strategies that the government has planned to
develop by 2020, the government needs to strategically prioritise community
development as a viable local low-carbon option, rather than prioritising the
option of importing mor e low-carbon electricity from Guangdong.

Our study found that the two case communities have rich solar resources. They alone have
the potential to contribute to 1/10 of the government estimates of 660 MW of solar that could
be realised by 2030. The communities possess a great variety of capitals that could foster
their ability to achieve ambitious solar goals. As mentioned in the Sustainable Development
Goals (SDGs) 2030 report (Reddy, 2016), local authorities, indigenous peoples, and civil
society will be involved in the SDGs 2030 (United Nations, 2015). The importance of the
plurality of energy sources and solutions was mentioned in Goal 7. The SDGs 2030 report
therefore recognises the important role of local energy solutions in delivering more
sustainable futures.

6.1.2. The government needs to set a clear and meaningful solar target to provide
guidancefor solar development in Hong Kong

As discussed, the Hong Kong Government does not currently have a RE (including solar)
target. The government’s Hong Kong Climate Action Plan 2030+ released in 2017 only
stated that Hong Kong had about 3-4% of realisable RE potential from wind, solar and waste-
to-energy exploitable between 2017 and 2030 (ENB, 2017).

In our study, interviewees from households and other stakeholder groups converged on the
concerns about FiT policy sustainability in the absence of explicit targets. Targets were
considered essential to leading strategic plans and actions in terms of an energy transition,
which in return would help sustain the FT (F26; H10). An interviewee from a utility
suggested that the absence of explicit RE target could not provide justification to households
or even the government itself to commit to RE development and energy transition in Hong
Kong (S15).

6.1.3. The government needs to better develop and utilise solar resource assessments to
support evidence-based target-setting for solar power

Understanding the solar potential alows policy-makers to determine what is potentially
achievable by harnessing solar energy. This can aid in setting the solar PV target and
enhancing solar PV deployment within a specific timeline.
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Numerous local studies have estimated Hong Kong’s solar PV potential to range from 5.9%
al the way to 35% (Mah et al., 2018b). In this study, we adopted a multi-method approach to
assess solar resource potential in the two case communities. We used a GIS approach to
estimate the community-wide rooftop areas suitable for solar PV installations, as well as on-
site household solar assessment, household interviews, and site observations. Our combined
datasets suggest that the two case communities have rich solar resources. They alone have the
potential to contribute to 1/10 of the government estimates of 660 MW of solar that could be
realised by 2030. This study has showed the importance of solar resource assessment in
enabling an evidence-based target-setting and policy-making of an energy technological
option.

6.1.4. The government needs to strengthen the FiT. Four key areas that worth
particular attention are: (i) revisiting feed-in tariff rates, (ii) opening up the
option of net metering, (iii) strengthening regulatory measures to improve
transparency of the permitting process, and (iv) reconsidering the role of the two
power utilitiesasthe primary agentsfor solar deployment.

It isimportant to note that if solar is deployed on alarger scale, the potential tariff impacts of
the FT could become a source of public controversies. The government needs to pay
sufficient attention to the following three areas: (i) how to set the price level and finance the
FT subsidies so as to modulate electricity price increases; (ii) how to build-in adjustment
mechanisms to ensure the Fi T is responsive to the changing market situation (e.g. further cost
reductions), and to avoid windfall profits of solar householders and investors; (iii) how to
address the issue of cross-subsidisation which is associated with inequity - when a mgority
of the public as electricity consumers would have to share the costs but the AT subsidies
would be benefited by a privileged group who owns rooftops.

The potentia tariff impacts of the FiT are of particular concern because the current RE
certificate system does not function well. Our study found that the sales of the certificates are
of limited scale, and there was a small number of buyers in the market. The government
needs to develop strategies to enhance attractiveness of the RE certificate system, for
example, through lowering the prices of the certificates whilst exploring other financial
models.

Our study also found that the choice between gross and net metering also needs attention as
the FI'T Scheme continues to evolve in Hong Kong. A gross metering system, which pay solar
householders for every unit of generated electricity, is currently adopted in Hong Kong. In
comparison, a net metering system, which pays a solar householder for the surplus solar
electricity exported to the power grid only, has the strength of creating strong incentives for
householders to reduce electricity consumption and therefore optimising the household
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electricity consumption and production. Net metering systems, however, need to be supported
by retail electricity pricing systems that can effectively reflect the costs and benefits of
consumer decisions on energy saving and solar generating behaviour. An overview of the
adoption of gross/net metering in FiT policies in Germany, Japan, and China is provided in
Appendix 4-2.

6.1.5. The government needs to deploy an intelligent mix of policy instruments beyond
the FiT to effectively address the multiple barriers faced by prospective solar
householders. Four prioritised policiesinclude: (i) a green technology policy, (ii)
a community solar empower ment policy, (iii) regulatory measures (to target
building-related institutional barriers), and (iv) economic measur es.

Feed-in tariffs have been found as one of the most effectively RE policies but their actual
implementation and policy effects often varies in different context. In Hong Kong, we found
that the Fi T was effective, but only to alimited extent. Many prospective solar householders
in our two case communities have adopted a wait-and-see attitude as their multiple barriers
have remained largely unresolved. Together these barriers are stalling progress on solar
deployment in these prospective solar communities.

The government therefore needs to give closer attention to policy mixes and a comprehensive,
rather than the choice of a single “most effective” policy instrument as this probably does not
exist because of the complexity of steering energy transitions through policy. It is important
for the government to use the combinations of policy instruments, mobilise different
stakeholders, and to consolidate synergies to improve policy effectiveness.

Based on our study and policy experiences worldwide, the government needs to develop a
more comprehensive policy mixes that should include at least four main types of policy
initiatives that can target at three key stakeholder groups as summarised in Table 6-1 and
illustrated below:



Table 6-1: Anintelligent mix of policy instruments needed for effective community solar
deployment.

Palicy initiatives

Targetted
stakeholder groups

Key components mechanisms of the
policy initiative

residential estate or
illega structures of

(1) Agreen » Solar instalers; | = Promote accreditation schemes for
technology policy green technology local solar installers

manufacturers » Provide sufficient incentives to
and component utilities and new market players to
suppliers develop new business models for

community solar projects
= Give priorities to support
demonstration and trialing  of

community solar projects

(2) A community solar | = MOs, NGOs, | = Provide tax exemptions for MOs or
empower ment academic  units, NGOs, etc. which initiates
policy etc. community-based solar projects.

(3) Regulatory * Developers, * |dentify possible areas for the
measures to landowners, government to exercise discretions in
address issues MOs view of public interests (for solar
related to solar power can bring environmental and
projects in common socia benefits) so as to i) alow
areas of a change of Planning xxx; ii) alow

solar projects to be built in building
premises that do not involve major

abuilding illegal structure
(4) Economic » Prospective solar [ = eg. direct subsidies and tax
measures householders exemptions for solar householders

(1) A green technology policy: The proposed green technology policy should give

attention to:

= The promotion of accreditation schemes for local solar installers: Since the
establishment of FiT, the number of Solar PV contractors increase significantly.
However, based on our understanding, residents have expressed reservations on
the professional standards among the contractors. Such accreditation systems or
professional codes for solar PV industria practitioners could enhance public trust
in the green technology market.

= The role of government in facilitating demonstration and trialling of solar PV
applications in communities: The government can set up a solar PV testbed in
prospective solar communities that have high solar resource potentials, and offer
incentives to MOs, residents’ associations, or NGOs to set up showroom of

55




options of solar technologies, or information centre to support solar education in
communities. Experiences on installing solar in a community would then be
gradually built up and consolidated so that residential can develop solutions to
address remaining problems. Many also perceived that the MO could proactively
assume a facilitating role: MOs can standardise options for panel technologies,
budget plans, etc. for interested households.

Box 1. Case example 1: Kyoto - Accreditation systemsfor solar per sonnel

The Kyoto government has established an accreditation systems for solar
personnel. Trained and accredited solar personnel can then be eligible to
provide customer services, initiate promotional and marketing events. As of the
end of October 2018, there were 268 solar personnels registered in the system.
The Kyoto government has aready planned to expand this accreditation system
to other energy technologies, including Home Energy Management Systems
(HEMS) and Energy management system (EMS)(Kyoto Prefecture, 2018).18

Box 2. Case examples 2: Foshan - Integrity Management System GR{EE
) for solar PV projects

In order to better monitoring the misconducts from the solar installers and solar
PV projects, such as the legal disputes, accident liabilities, and complaints on
product quality, Chancheng District, Foshan implemented a three-year tria to
put solar industry under the Integrity Management System from March
2019 (Foshan Chancheng Justice Bureau, 2019).

While the details for the Chancheng District solar industry integrity
management system is still pending, Foshan City Government has experiences
in utilising such system to monitor other industries. For instance, the “Foshan
City Construction and Housing Industry Integrity Manage System” applies a
grading system for the industry. Each company will be assigned an equa
number of points when they first join the system. The points will be added or
deducted based on a set of criteria for merits and misconducts. The points will
aso be adjusted each year to reflect the most updated integrity
performance (Foshan Housing and Urban-Rural Development Bureau, 2019).

18 https://www.pref.kyoto.jp/kankyo haku/documents/10-3-1 30.pdf
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(2) A community solar empowerment policy: the government needs to introduce this
policy to provide incentives to MOs, NGOs or other parties which facilitate the
developments of solar in communities. A community solar empowerment policy is
critically important to stimulate a change of role of MOs — one of the most critical
actors of community solar — from a “regulator” to a “facilitator” of community solar
developments.

Asone interviewed householder in FP noted:

T BCR HEREEUNEECE o Bt EE A BER which is SRR R - 415
B BRI FE E 5 DL —1{ regulator - &lFFE % regulator FREHINE RS > R —(EHEE)
BECME > —EGFIEEN > EAREHEEH CAEYIRA LS o BHESENRM
S5 EHEEL - BHATE-SEEB AN M - 2 I MEfTHE R E
WE > FT LA o (EEHEER A BT - (Bt —i S et =l
AT AR AME S RMUERUERERS > AMEAIN&RER - & BUNEE
HHEEN R - BT ZRES S MEEEHIS > (RO TTTEHE - A IR > (Ei9hst
g, AEEIE I ERLIRE > IH A0 SR o DA — I AP BEAREE—19 shelter » — iR T A&
N APZEEMY » S5 EIEENT - S B AT DAL > B OIS EEY » Sy geinm
JEVEEIE o S54NIE » BRIKELSTIH 2N - wl B S b 2 R W2 SRk ] DUJRKIRY > 2§
RS DWEE o ¥

The householder continued to note that he did see the government has arole to play in
incentivize the MO to support solar projects in common space in FP, by suggesting
the government to exercise discretions of the Building Ordinance for public interests .
He noted that:

" DA SRR OIRER  sEAD R R IO(EH S  mE A (e RO B2 AR -
R R R (o] DUEEREA i e - [FHE(E A =R - RELEIRE - EAEERIR
5 S BUTER > AR HBCE W — TSR HE RS ZER T - B2 5t
WIERAR A1l 248 77 R ER R [ (B R — O ER e st e - HE S 20 - Bf
REEFIE - EFRRAMEESEH AL > JHEE=S > RSE ] UEE T > 24
FRII ARG - AEE S EIRAE —(HERAE R Zm200E - LR A( for %2

1 The car park mentioned here is owned by the developer, managed by the MO.

2 English translations: “And in terms of the policies, which include public policies as well as regulations set by
the management office in a community level, if the management office does not treat themselves as a regulator,
but a pusher to encourage others to take action, the whole situation can be very different. It requires incentives
for them to do so obvioudly, if they can installed solar panels in the public area, they will have a good
reputations as well. However, the question is whether there are anything that can bring them a good reputations,
and it seems that there are less economic incentives. Government has already been a good enough pusher. For
instance, the car park has nothing there at the moment. Despite of the few trees, they cannot become shelters for
the cars. If they can set up some solar panels and create a shelter, it can generate solar power for the street lights
at night and possibly fans. The shelters will lower the cars’ temperature, it can then reduce the air conditioner
used after starting the car as well as the emission.”
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This community solar empowerment policy can provide incentives to encourage MOs
to explore various ways to facilitate solar deployment. In FP and HLY, residents
generaly have high income levels and they have the rooftops to install solar panels,
but they cannot afford the time to study the relevant market information of solar and
to vet solar installers (Participants in WH21). Comparing with other places such as the
UK, there are case examples that a MO can invite quotations from solar installers, and
develop internal specifications specifically for one housing estate for householders
who would like to install the Solar PV systems.?? There are also similar policiesin the
US, an initiative, Solarise Brooklyn, helped the communities to select two
experienced installers as well as offering group pricing and free roof assessments.
Householders can then choose for the supplier based on that specification to reduce
time on making decisions. In long term, it can attract more households to install Solar
PV systems (Shah, 2014).

In addition, the government may set up a “Community solar empowerment fund”
under this community solar empowerment policy. Although the FiT can shorten the
pay-back period, the high upfront costs and unknown costs of maintenance have
remained as one of the critical concerns among householders. The Environmental and
Conservation Fund (ECF) which was set up by the government has actively
encouraged housing estates to introduce many different kinds of environmental
protection practices over these years. HLY, for example, received an ECF several
years ago to set up a food waste recycling project in their community (S12). Some
stakeholders suggested that the ECF could provide funding support to community

= English translations: “Building a solar panel shelter would be against the land leases under the existing
Building Ordinance as the floor area and the site coverage are fixed by the land leases. However, if you study
the government or the regulations for the land departments, there are many circumstances, yes many, that you
can apply for some exceptions to increase the public benefits in the local area. These applications will usually be
approved. So what does it include? It includes setting a security guard post at the exit of a car park to improve
the management quality, or setting up some public facilities which will not benefit specific individuals. For
applications which aim to increase the public health, safety, or bring positive effects to the community, there are
successful cases for them to apply for an exception. If a solar panel shelter can generate power, and the
management office can use the profit generated by the system to make improvement to our community. | think
that it is worth to try, and I don’t mean only in Fairview Park.”

2 Source: A sharing of one’s own experience by a participant of the HLY community workshop who also owns
ahouse in the UK.
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projects related to solar power. Community residents and/or social groups, MOs, for
example, who received the funding support would be required to, for example:

= promote community engagement/ environmental education on solar power;

= share experiences on solar installations on e.g. installation processes, smart ways
to choose solar installers;

= set up two to three demonstration solar houses in a community so that residents
can visualise the benefits for the community to deploy solar.

(3) Regulatory measures: regulatory measures are needed to address institutional barriers
in relation to (a) common areas, e.g. car parks, parks, in communities which often are
suitable siting locations for solar PV projects, and (b) rooftops of residential buildings
which may be associated with illegal structure. Some interviewed householders
suggested that the government may consider exercising discretion in such cases for
the public interests that solar power can bring environmental and social benefits.
Exercising such discretions will certainly be a source of public controversies in Hong
Kong. A case example in Taiwan can serve as a reference for the government to
regulate and standardise solar projects on rooftops which haveillegal structures.
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Box 3. Case example 3: Taiwan — The use of regulatory measuresto regulate
solar associated with illegal building structures

The Taiwanese Government has introduced regulatory measures to regulate solar
PV instalation on rooftops which have illegal structures. Rooftop solar PV
instalations are: (1) either exempted from obtaining licenses and approvals; or
(2) permitted for installation under certification by strcutural engineers,
depending on the conditions of solar PV systems in relation to the illegal
structures.

Four types of rooftop solar PV systems with illegal structures are identified,
namely: (i) Structure of solar PV system independent from illegal structure
(Types A&B); (ii) Structure of solar PV system integrated into illegal structure
(Type C); and (iii) structure of solar PV system mounting on top of illegal
structure (Type D). (1) appliesto TypesA, B, and C while (2) appliesto Type D.
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Figure 6-1. Four types of rooftop solar PV systems with illegal structures in
Taiwan.
Sources: (Chen, 2017)

(4) Economic measures. The F T was perceived as effective in shortening payback period,
but was not sufficient to address many other barriers faced by our interviewed
householdersin FP and HLY . Tax exemptions and direct subsidies for residential solar
PV investments were suggested by interviewees. Tax exemptions appeared to receive
a higher level of public acceptance when compared with direct subsidies.

60



6.1.6. The government needs to revisit and consider revamping SCAs to enable
community solar as a viable resource for Hong Kong in meeting low-carbon
ener gy challenges

Grid access — dlow third party access to existing power grids is a critical factor of
accelerating the development of solar PV. Our study found that the government needs to
strengthen its regulatory framework that govern the economic and environmental performance
of the two regulated utilities. The EMSD and the two power companies have also drawn up
technical guidelines to facilitate grid connection of RE power systems(LegCo, 2010).
However, many of our interviewed householders, workshop participants, and interviewed
stakeholders raised concerns over whether the utilities have genuine motives, and strong
enough incentives to promote solar. Interviewees were sceptical and questioned whether the
utility has imposed excessive requirements on the permitting procedures, and whether the
utility has invested sufficient manpower to ensure applications are handled in timely manner.

Two changes can be introduced into the existing SCAs to at least partially build up public
trust in the utilities. Firstly, the SCAs can set up a built-in incentive mechanisms to incentive
the utilities to support community solar projects. The government may consider refining the
SCAs by introducing a community solar incentive factor. A similar incentive mechanism has
already been introduced in the existing SCASs to provide economic incentives for the utilities
toinvest in RE projects — athough the incentives are widely regarded by many as immaterial.

Secondly, it is also important to note that the introduction of renewable portfolio standards —
that set a minimum requirement of RE electricity in utilities’ electricity generation mixes are
perceived by some interviewed households and stakeholders as highly important, if not
essential, to provide very clear guidance from the government to steer utilities’ investments
towards sustainability, and also provide sufficient incentives to utilities to make commitments
to support solar deployment.

Opening up the electricity market has been a matter of public debate in Hong Kong for more
than two decades. Whether, and how, the current vertically integrated and monopolised
electricity market in Hong Kong needs to be opened up in order to accelerate low-carbon
transitions would require timely and effective public consultation.
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Box 4. Case example 1. Hong Kong - SCAs (2018/2019-2033) introduce RE incentive
factorsfor RE performance

Under the existing SCAs between the Hong Kong Government and the utilities (CLP and HK
Electric), the permitted rate of return for conventional energy is fixed at 8%. In addition, RE
incentive factors were introduced to encourage the utilities in promoting RE deployment and
RE generation. The extra permitted rate of return for the utilitiesin RE generation is capped at
0.05% per annum, and the extra permitted rate of return for new connection of RE systems
and regular RE generation is capped at 0.005% per annum (HKSAR et al., 2018; LegCo,
2018a). Three types of RE incentive factors are introduced (Figure 6-2):

(1) Ratio of RE electricity generation to total volume of generation;
(2) Number of new RE systems connected to the grid; and

(3) Number of RE systems that have regular electricity generations.

RE Performance RE Incentive Factor

Ratio of RE to total volume of electricity generated

>5% +0.05%
22% and <5% +0.025%
20.75% and <2% +0.02%
20.5% and <0.75% +0.015%
20.25% and <0.5% +0.01%
<0.25% 0

Number of new Renewable Energy Systems connected

For a calendar year
260 and <120 +0.00125%
new connections

For a calendar year
>120 new connections +0.0025%

Number of RE systems that generate electricity regularly

For a calendar year

2120 new connections +0.0025%
which generate electricity

on a regular basis

Figure 6-2: A summary of performance-based RE incentive factors for the utilities.
Sources. (HKSAR et al., 2018; LegCo, 2018a)
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6.2. In a broader perspective, the government needsto develop a community-based
ener gy planning and policy-making system

From a broader perspective beyond the specific energy technology of solar PV, the findings
of this study suggest that in a longer term a community-based energy planning and policy-
making system is needed in Hong Kong. This study showed that community inputs could be
substantial in shaping and enhance energy planning and policy-making in many important
aspects. It is important for the government to engage citizens in our energy governance

system.

A community-based energy system is one that would deliver its low-carbon and sustainability
goals through engaging communities. This community-based energy model will have five
features that set it apart from the conventional policy-making system in Hong Kong. The five

features are:

(1) A citizen centered approach: which fully recognise the values and potentials of
engaging the public and communities in energy policy-making.

(2 utilising “community” as a governing platform in which the government can garner
and mobiliserich, critical, and unique capacities that exist in communities to enhance
its governing power to deliver rapid and deep low-carbon transitions. Our study found
that

(3 An emphasis on local (community scale) energy system optimisation of local

consumption patterns, solar generation, and local electricity storage systems. An
expert panellist of the FP workshop suggested that:

“[N 25854517 residential area, T AFRILR H LLBEFE B o LUIRAN, IR SR R AR RE
KWEREWE, &G BT EMERTE, e B R 2R, UM ERURIRAEIL, HaE AR
AT, SR EE S TG A 25— I SRR G RO R, B S B AR o B TSR
mhi, JCHL3EE RIEVe, I R R R ARG R SRR, AR 0 R,
EMEFE SRR K, (EHR T3EM, il S5 AR 36 I A0 0 22 i SEMa B . T LMR H
PRI e AR & BV 5], ZM G2 . WEENE, RCa SRl EE, MAWELE
B, PiEE]. solve RFHSEMEABATHE R B FHAL TG W] DL SR, ot DLAn SR 3
TR AWE, PR SR AR 4L residential area, WIAUMRMITRES, KEXMEEHRE ML
R, Bl T RH BB — WK loading WERC M e, sUErsEfEly, HHEARS, &
MR o WRAE RECE RS ABE,  BARTERESH, WRARIR TS,  (FPworkshop)®

ZEnglish trandlations: As FP is a residential area, there will be less energy consumption during daytime. If the
power generation is too large, there will be generate technical problems. What we can do is that, we can try
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(4)

Communities as innovation, demonstration, and trialling sites for low-carbon
transitions. Our study found that communities are important arenas for
experimentation and demonstration activities of solar technologies. Such R&D
activities that took place not in the laboratories but in the communities supplemented
expert and technological knowledge. In HLY, for example, a resident who is aso a
solar installer was commissioned by his neighbour to install PV roofing tiles on this
neighbour’s rooftop. This solar roofing-tile project was the first of its kind in HLY,
and one of the very few in Hong Kong. In this project, three parties - the solar installer,
the decoration working and the solar householder - actively offered feedback to each
other to optimise the installation of the roofing tiles that fit the community-specific
contexts. The solar installer further offered feedback to the solar technology supplier
to further improve the products. This interactive process that lasted for more than
three months highlighted the existence of close socia ties, patience, and strong
commitment of the concerned partiesin this community (S12; S14).

Our cases a so showed communities are important platform for sharing and replication
of successful experiences on solar applications in their neighbourhood. Many
interviewed residents and workshop participants emphasised that they would like to
share more peer experiences and knowledge as ho one wants to be a guinea pig.

(5) A participatory policy-making system as an unpinning mechanism: Our study found that
community inputs can make important contributions to each stage of energy policy-
making, from agenda setting, to policy formulation, policy implementation, and policy
evaluation as follows:

In the stage of agenda setting, a good assessment of potential solar resources of a
prospective solar community would enable the government to make evidence-
based policy-making and target-setting decisions. Our finding of the existence of
rich solar resources in communities suggest that Hong Kong needs a policy shift
from cleaner fuels (the use of more gas and imported nuclear to replace coal) to a
new policy oriental towards urban solar;

In the stage of policy formulation, a good understanding of the perceived barriers
of prospective solar householders provide strong evidence to support a
strengthening of RE policies to address not only economic concerns, but also a
wide range of technical, institutional, and socia barriers;

cooperate with other land user nearby, such as industrial buildings, like those in Yuen Long Industrial Estate.
Actually CLP are actively approving solar power systems, as industria estates has a high level of energy
consumption, and even not industrial estates, there will also be commercial activities, they will use air-
conditioner during daytime, which will also lead to a high level of energy consumption. In this case, it can match
with the level of power generation, it can then solve the technical problem that | mentioned before. Again, for FP
as aresidentia area, if anyone has the chance to invest on some industrial buildings, or install systems with a
heavier loading, and it will be the best situation | believe. Thisis the solution of the technical problem that | have
known so far. (WH5)
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In the stage of policy implementation, our study shows that community members
could have been able to enhance implementation capacity by networking, pooling
of resources (which include financial, human, and political resources, and
expertise), experimentation (e.g. of different options of solar technologies), and
gaining experience of possible solutions;

In the stage of policy monitoring, end-user data from householders are critical to
measure and check progresses (e.g. changes in attitudes and behaviours) against
planned targets. Our study found that the FT has not yet stimulated and
mainstreamed solar although attitudes have changes (more supportive to solar)
after the introduction of FiT; and

In the stage of policy evaluation, our interviewed households offered useful
feedback on the effectiveness of the KT, what effects it had (e.g. effective in
shortening payback period, but less effective in address institutional barriers).
Community inputs can thus inform policy-makers how to improve effectiveness of
existing, as well as the development of new policies.

While energy policy-making policies (including solar) can be a challenging process,
community inputs can strengthen current policy-making practice in Hong Kong. In
essence, energy policy-making is a continuous learning, re-evaluation, and adjustment
which needs continuous engagement with stakeholders (including community
stakeholders). Inviting public inputs is a bottom-up approach which can complement
expert and technological knowledge in important ways.
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7. DETAILSOF THE PUBLIC DISSEMINATION HELD

This one-year project includes five types of public dissemination activities, which are: 1)
internal meetings with governments / utility’s senior executives, 2) the organisation of
community workshops, 3) the publication of a Community Solar Guidebook, 4) the launch of
Hong Kong Solar Partnership — under which a Solar Community Task Force and a Solar
School Task Force were established, and 5.) Public seminars / consultancy papers / working
papers. The list of the outputs of Public Dissemination is provided in Table 7-1.

The project team had meetings with government bodies including Environment Bureau (ENB)
and Electrical and Mechanical Services Department (EMSD), and a utility company, CLP
Power Hong Kong (CLP) to disseminate the research findings from this project. We also
deliver the research findings via preparing consultancy papers and participating in focus
group meeting organised by Council for Sustainable Development and EMSD.

The project results were also disseminated via workshops. Two solar community workshops
were organised to the residents from FP and HLY. Furthermore, to promote environmental
education in our next generation, we have established set up the Hong Kong Solar Partnership
which organised workshops on RE education. Moreover, the project Pl, Dr. Mah and research
team member, Dr. Cheung have participated and presented the project outputs in public
seminars to foster academic exchange in solar energy devel opment.

Table 7-1: Outputs of Public Dissemination.

Date | Details of the activities | Appendix
1. Internal meetingswith governments/ utility’s senior executives
20" August, 2018 M eeting with a senior executive from CLP. /

4" September, 2018 | Meeting with representatives from ENB and EMSD to discuss the | Appendix 7-1

solar development in Hong Kong.

27" November 2018 | Meeting with representatives from Environment Bureau, which | Appendix 7-2

includes:

- Mr. Wong Kam-sing, Secretary for the Environment.
20" May 2019 Sharing session with three representatives from EMSD. Appendix 7-3
21% August 2019 Meeting with three representatives from EMSD. Appendix 7-4

2. Community workshops

239 March 2019 30 Fairview Park residents shared their views on the feasibility of | Appendix 7-5

solar development.

1% June 2019 22 Hong Lok Yuen residents shared their views on the feasibility of | Appendix 7-6

solar development.

3. Community Guidebook

6" December 2019 | A guidebook entitled “Solar Community Guidebook” was published. | Appendix 7-7

4. Hong Kong Solar Partnership / Solar Schools

September 2018 The Hong Kong Solar Partnership was launched. /
(Website: http://aesc.hkbu.edu.hk/hongkongsolarpartnership)

14 November 2018 | The 1% Solar Schools task force meeting was held. Appendix 7-8
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8™ June 2019

Hong Kong Solar Schools Workshop 2019 (75 3 K F% 68 T./E 5
2019) was organised for schools about RE education.

Appendix 7-9

5. Public seminars/

Consultancy paper / Working Paper

1¥ August, 2018

The project Pl attended the focus group meeting on “Public
Engagement on Long-Term Decarbonisation Strategy” organised by
the Council for Sustainable Devel opment.

11" December 2018

The project Pl presented on “Preliminary Results on Hong Kong
Solar Energy Policy Research” ("&# K[GEEFRITFE #5045 52"
in the Workshop on Photovoltaic systems and the feed-in-tariff in
Hong Kong organised by Department of Electrical and Electronic
Engineering, The University of Hong Kong.

Appendix 7-10

29" April 2019

The research team member, Dr. Cheung presented on "Renewable
Energy Policies for a cleaner Hong Kong " in the Workshop on
Renewable Energy and Feed-in-tariff in Hong Kong” organised by
Department of Electrical and Electronic Engineering, The University
of Hong Kong".

Appendix 7-11

24™ May 2019

The project PI presented on “Governing urban community energy
through renewable feed-in tariff (REFIT) policy: Contexts,
capabilities, and scaling-up mechanisms of two prospective solar
communities in Hong Kong" in the Transdisciplinary Symposium on
Environmental Health and Social Sciences jointly organised with
David C. Lam Ingtitute for East-West Studies (LEWI), Baptist
University of Hong Kong.

Appendix 7-12

39 June 2019

The project Pl presented on "Using cross-disciplinary mixed methods
to provide insights into the processes and outcomes of energy
transitions in the socio-political, economic and environmental
contexts in Asid’; and the research team member, Dr. Cheung
presented on "Complementarity between conventiona research
methods and big data analysis: The case of Korea and Seoul nuclear
and energy transition policy" in the Workshop on Data Analytics in
Journalism, Social Science, and Business Studies organised by Centre
for Business Analytics and the Digital Economy, David C. Lam
Ingtitute for East-West Studies (LEWI) and Department of
Journalism, Baptist University of Hong Kong.

Appendix 7-13

11" June 2019

The project team prepared a letter to EMSD regarding the policy
recommendation on solar communities in Fairview Park and Hong
Lok Yuen.

Appendix 7-13

20™ September 2019

The project team has prepared a letter to Council for Sustainable
Development commenting on the public engagement document,
“Public Engagement on Long-Term Decarbonisation Strategy” .

Appendix 7-14

6" December 2019

A working paper entitled “Policy mixes and the scaling up
mechanisms of energy transitions: Insights from the renewable feed-

in tariff policy and community solar in Hong Kong” was published.
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8. CONCLUSION

This study explored the role of communities to make urban solar a viable resource for Hong
Kong to meet low-carbon energy challenges. We found the FT — the first major RE policy
introduced in Hong Kong — played an important role in arousing interests in FP and HLY —
two of the mostly promising solar communities in Hong Kong. The FT was particularly
effectively in shortening the payback period of residential rooftop solar. The FiT was however
found to have limited effect. After the implementation of the FiT for 12 months, as of the end
of September 2019, the Fi T has led to a noticeable increase of new solar projects, but has not
yet mainstream solar in Hong Kong’s fossil fuel-based electricity system.

The FT is a milestone of the RE development in Hong Kong. We, however, found that the
introduction of this policy was a missed opportunity for the government to mobilise the
unique and huge capitals embedded in our communities to realise a more ambitious RE goals.

One of the key findings of our study is that the government needs to introduce an intelligent
mix of policy instruments beyond the FT to effectively address the multiple barriers
perceived by prospective solar householders in order to unlock the under-used solar potentials
in the case communities.

The government also needs to introduce a more effective regulatory framework to create
sufficient incentives to utilities to allow grid access by solar prosumers in the most efficient
and economically viable manners.

In a longer term, in consideration of the potential of communities in enhancing the
government’s governing power to govern sustainable low-carbon/energy transitions, the
government needs to develop a community-based energy planning and policy-making system.
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Appendix 3-1: Lists of interviews

Appendix 3-1a: A list of household interviews in Fairview Park,

All the interviewees agreed to be interviewed anonymously and all interviews were indicated by
numbers. The semi-structure interviews were conducted in both face-to-face and telephone format.
Some of theinterviews were useful to provide insights to the authors but might not be referenced in the
main content. The order of the interviews is arranged in chronological order of interview date.

Fairview Park’s household interviews

Code of Number of Format of interview Date of Duration of interview
interview intervieweg(s) (F: Face-to-face; interview (approximately)
T: Telephone)

F1 2 F 23 Aug 2018 1 hour 30 minutes
F2 1 F 23 Aug 2018 1 hour 30 minutes
F3# 2 F 23 Aug 2018 1 hour 30 minutes
F4 1 F 25 Aug 2018 1 hour

F5 1 F 27 Aug 2018 45 minutes

F6 1 F 28 Aug 2018 1 hour 45 minutes
F7 1 F 2 Sep 2018 45 minutes

F8 1 F 8 Sep 2018 45 minutes

Fo 1 F 8 Sep 2018 1 hour 30 minutes
F10 1 F 8 Sep 2018 45 minutes
F11 1 T 10 Sep 2018 45 minutes
F12 1 F 10 Sep 2018 30 minutes
F13 1 F 10 Sep 2018 30 minutes
F14 1 F 12 Sep 2018 1 hour 15 minutes
F15 1 F 15 Sep 2018 30 minutes
F16 1 F 15 Sep 2018 45 minutes
F17 1 F 15 Sep 2018 45 minutes
F18 1 F 15 Sep 2018 45 minutes
F19 1 F 20 Sep 2018 1 hour 45 minutes
F20 1 F 21 Sep 2018 1 hour

F21 1 F 22 Sep 2018 1 hour 30 minutes
F22 1 F 22 Sep 2018 1 hour

F23 1 F 22 Sep 2018 1 hour

F24 1 F 22 Sep 2018 1 hour 30 minutes
F25 1 F 22 Sep 2018 1 hour

F26 1 F 22 Sep 2018 45 minutes
F27 1 F 23 Sep 2018 45 minutes
F28 1 F 23 Sep 2018 1 hour

F29 1 F 23 Sep 2018 1 hour

F30 1 F 27 Sep 2018 1 hour 15 minutes
F31 1 F 27 Sep 2018 45 minutes
F32 1 F 27 Sep 2018 45 minutes
F33 1 F 29 Sep 2018 1 hour 30 minutes
F34 1 F 29 Sep 2018 45 minutes
F35 1 F 29 Sep 2018 45 minutes
F36 1 F 29 Sep 2018 1 hour

F37 1 F 29 Sep 2018 1 hour 15 minutes
F38 1 F 29 Sep 2018 45 minutes




F39 1 F 29 Sep 2018 45 minutes
F40 1 F 30 Sep 2018 45 minutes
F4l 2 F 30 Sep 2018 1 hour
F42 1 F 30 Sep 2018 45 minutes
F43 1 F 30 Sep 2018 1 hour 15 minutes
2
Fa4# *same interviewees as F 23 Jan 2019 45 minutes
in interview F3
FAS# 1 F 7 Apr 2019 1 hour
Appendix 3-1b: A list of household interviews in Hong Lok Yuen
Code of Number of Format of interview Date of Duration of interview
interview intervieweg(s) (F: Face-to-face; interview (approximately)
T: Telephone)
H1 1 F 25 Aug 2018 30 minutes
H2 1 F 30 Aug 2018 1 hour
H3 1 F 30 Aug 2018 45 minutes
H4 1 F 31 Aug 2018 30 minutes
H5 1 F 31 Aug 2018 45 minutes
H6 1 F 1 Sep 2018 1 hour 15 minutes
H7 1 F 1 Sep 2018 1 hour 15 minutes
H8 1 F 1 Sep 2018 1 hour
H9 1 F 1 Sep 2018 1 hour
H10 1 F 5 Sep 2018 1 hour 30 minutes
H11 1 F 5 Sep 2018 1 hour
H12 1 F 8 Sep 2018 45 minutes
H13 1 F 8 Sep 2018 30 minutes
H14 1 F 8 Sep 2018 1 hour
H15 1 F 9 Sep 2018 45 minutes
H16 1 F 9 Sep 2018 1 hour
H17 1 F 9 Sep 2018 1 hour
H18 1 F 9 Sep 2018 1 hour
H19 1 F 10 Sep 2018 45 minutes
H20 1 F 10 Sep 2018 1 hour 15 minutes
H21 1 F 10 Sep 2018 45 minutes
H22 1 F 15 Sep 2018 1 hour
H23 1 F 15 Sep 2018 45 minutes
H24 1 F 22 Sep 2018 1 hour
H25 1 F 22 Sep 2018 1 hour 30 minutes
H26 1 F 23 Sep 2018 1 hour
H27 1 F 29 Sep 2018 30 minutes
H28 1 F 30 Sep 2018 1 hour 15 minutes
H29 1 F 30 Sep 2018 1 hour
1
H30 *same interviewee as T 28 Jan 2019 45 minutes
in interview H10
3wt | 1 w?;“igpﬂgdg&s F 6 May 2019 45 minutes
H32# 1 23 May 2019 30 minutes
H33# 2 F 22 June 2019 1 hour

#Households installed solar PV system before or during the study period.




Appendix 3-1c: A list of interviews with stakeholders

All the interviewees agreed to be interviewed anonymously and all interviews were indicated by
numbers. The semi-structure interviews were conducted in both face-to-face and telephone format.
Some of the interviews were useful to provide insights to the authors but might not be referenced in the
main content. The order of the interviews is arranged in chronological order of interview date.

Format of
interview -
Codes of Descriptions (F: Face-to-face; Date of [?ﬁigi/?g;f
interview P T: Telephone; interview :
E: Email (approximately)
Converation)
A general manager of .
S1 autility company F 21 Aug 2018 50 minutes
An assistant of
Y adistrict councilor F 23 Aug 2018 1 hour
in Yuen Long
A principal of
S3 anon-solar school F 27 Aug 2018 1 hour
in Fairview Park
A teacher of
A anon-solar school F 28 Aug 2018 | 1 hour 30 minutes
in Fairview Park
5 An assistant general secretary of = 30 Aug 2018 1 hour
an NGO
6 A director of T 27Nov2018 | 30 minutes
asolar PV contractor company
7 A manager of F 3Dec2018 | 30 minutes
a property management company
38 A managing director of F 11 Jan 2019 | 1 hour 30 minutes
asolar contractor company
A manager of
9 property management company T 16 Jan 2019 30 minutes
in Fairview Park
S10 A district councilor of F 23Jan 2019 | 1 hour 30 minutes
Yuen Long
A chairman of
Si1 an Owners’ Association T 21 Feb 2019 50 minutes
in Hong Lok Yuen
A manager of
property management company
in Hong Lok Yuen .
S12 A Staff of F 15 Apr 2019 | 1 hour 15 minutes
property management company
in Hong Lok Yuen
A member of
S13 Heung Y ee Kuk F 3 May 2019 1 hour
A chairman of
Sl4 asolar PV contactor and distributor F 6 May 2019 | 1 hour 30 minutes

A project director of
asolar PV contactor and distributor




S15

A general manager of
a utility company T
*same interviewee as in interview S1

2 Aug 2019

2 hours 30
minutes

S16

A project manager of
asolar PV contractor company

20 Nov 2019

30 minutes

S17

A chairman of
asolar PV contactor and distributor T
*same interviewee as in interview S14

21 Nov 2019

30 minutes

S18

A Planning Manager of
a Utility Company

25 Nov 2019

N.A.

S19

A manager of
property management company E
in Fairview Park

26 Nov 2019

N.A.

S20

A general manager of
autility company E
*same interviewee as in interview S1

28 Nov 2019

N.A.

21

A manager of
property management company
in Hong Lok Yuen
*same interviewee as in interview S12

28 Nov 2019

15 minutes

Appendix 3-1d: A list of sessions of the two community workshops.

All the workshop participants agreed to join discussion anonymously. Their discussion were numbered
and arranged according to the workshop sessions. Some of thediscussion wereuseful to provideinsights
to the authors but might not be referenced in the main content.

Codes of Descriptions Date of Duration of
sessions sessions sessions
(approximately)
WFL Fairview Park Solar Communlty _Workshop - Small 1 hour
Group A Discussion
WE2 Fairview Park Solar Comrr_\unlty_Workshop - Small 1 hour
Group B Discussion 23 Mar 2019
WE3 Fairview Park Solar Communlty_Workshop - Small 1 hour
Group C Discussion
WE4 Fairview Park Solar Cc_)mmur_nty Workshop - 1 hour 15 minutes
Plenary Discussion
Hong Lok Yuen Solar Community Workshop -
WH1 Small Group A Discussion 1 hour
Hong Lok Yuen Solar Community Workshop -
WH2 Small Group B Discussion 1 hour
Hong Lok Yuen Solar Community Workshop -
WH3 Small Group C Discussion 1 Jun 2019 1 hour
Hong Lok Yuen Solar Community Workshop -
Wh4 Small Group D Discussion 1 hour
WH5 Hong Lok Yuen Solar C_ommL_Jnlty Workshop - 1 hour
Plenary Discussion
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Appendix 4-1: A chronology of major renewable policy initiativesin Hong Kong

Carbon intensity reduction
tar get — reduce 65-70 %
(by 2030 compared with 2005)

Year | Document title | Parties(??) Key initiatives References
ot | (Flectrica
Applications of Electr|ch & | RE target — and _

2002 | Renewable Mechanlcal 1% (by 2012) Mechanlcal
Energy in Hong Services 2% (by 2017) Services
Kong Stage 1 Department | 3% (by 2022) Department,
Study Report 2002, p. 222)

(HKSAR,

CLP Power

Hong Kong
The Scheme of HKSAR & Limited, et
Control CLP : , al., 2008;

2008 Agreements HKSAR & RE mcentolve Factor — HKSAR. The

(2008-2018) HEC up to 0.05% yearly Hongkong
Electric
Company, et
al., 2008)

Hc_)ng Kong's . Carbon intensity reduction — | (Environment

2010 gt'r'gg‘; Change | EIVITONMEN | reriuce 50-60 % Burea,
Action Agenda (by 2020 compared with 2005) | 2010)

Future Fuel Mix
for Electricity Environment Ecliém?je:to-energy only) (Environment

2014 | Generation Bureawl 19 (by early 20205) Bureau,
Consultation 2014, p. 20)
Document
Public
&and Lbzitéon on Environment Aimto dev_el op more RE basgd (Environment

2015 Development of | Bureau on the pgbl ic views on the tariff | Bureau,
the Electricity implications 2015)

Market
Aim to deploy RE in wider and
larger scale in coming years.
Environment | RE potential =
Bureau & the | 3470 (b 2030) .
ang Kong’.s Steering ' (Environment

2017 | Climate Action Committee Solar potential — Bureau,

Plan 2030+ on Climate 1-1.5% (by2030) 2017, p. 24)
Change




FiT policy introduced in Oct
2018 by CLP; then Jan 2019 by
HEC.

(HKSAR,
The Scheme of A corresponding renewable CLP Power
e ) Hong Kong
Control certificate system introduced by | | .~
HKSAR & Limited, et
Agreements CLPand HEC. )
2018 | (CLP: 2018- | EP d., 2018,

' HKSAR & : . HKSAR, The
2033) HEC RE incentive Factor — Honakon
(HEC: 2019- up to 0.05% yearly grong

Electric
2033)
Company, et
Renewable Ener gy
) . al., 2018)
Connections I ncentive — up to
0.0025% yearly
Adopting the LCOE assessment
I for AT rates, assuming aten (Electrica
Study on Feed- Electrica & | years payback period. and
in-Tariff Rates : .
2018 | for Renewable | Mechanica Mechanical
Enerav in Hon Services HK$ 4.9 for PV<10 kW Services
Kon X 9 Department | HK$ 3.9 for 10 kW>PV<200 kW | Department,
9 HK$ 3.1 for 200 kW>PV<1 2018)
MW
Solar Harvest .
Solar Energy lectrical (E:jectncal
Support Scheme E ectrice & o an :
Mechanica | Solar Harvest policy introduced | Mechanical
2019 | for Schoolsand . . .
Services in March by the government Services
Welfare Non-
Department Department,
Governmental 2019)
Organisations
Estimated to have about 80% of
L ona-term electricity generated from zero (Coundil for
g-term - Council for | carbon energy sources by 2050 :
Decarbonisation . . . Sustainable
2019 : Sustainable | in order to achieve the below
Strategy Public o . Development,
Development | 2°C global temperature increase
Engagement 2019)
target
Estimated rooftop PV
Study Report of . .
Photovoltaic potential (instaltion
FV) Electrical & | g0\ 1\w/- 1,002 MW (Meinhardt
Applicationsand | Mechanical
2019 . : (M&E) Ltd,
PV Potential on | Services .
- Estimated rooftop PV 2019)
Building Department ; L
. potential (annual generation):
Rooftopsin

Hong Kong

505,326 MWh - 880,733 MWh




Appendix 4.2: Mgjor renewable energy measures announced in the 2018 Policy Address.

The renewable energy measures announced in the 2018 Policy Address include:

For privateresidential and business sectors

(1) introducing FiIT Scheme to provide economic incentives to adopt solar PV under the post-
2018 SCAs,

(2) introducing the RE certificates to encourage individual s and business sector to support local
RE devel opment;

(3) relaxing the restrictions of the height limit to 2.5 metres for installing solar PV systems and
support structures on the rooftop of New Territories Exempted Houses without seeking the
permission from the Lands Department or the Buildings Department (BD) (L egistlative Council,
2019)

For public sector

(1) installing small-scale floating PV systems in Shek Pik and Plover Cove Reservoirs
(+https://www.wsd.gov.hk/en/home/climate-change/mitigati ng/fl oating-sol ar-power -
system/index.html);

(2) installing solar PV systems in government premises, including the Hong Kong largest solar
farm (1.1 MW) at the Siu Ho Wan Sewage Treatment Works of the Drainage Services
Department (DSD) (DSD, 2016)

For school and NGO sectors

(1) introducing the Solar Harvest Scheme to subsidise and assist schools and welfare NGOs to
install small-scale solar PV systems a their premises
(+https.//re.emsd.gov.hk/english/gen/4S/4S.html). As at May2019, Solar Harvest has
received over 210 applications (Legislative Council, 2019) and some 40 schools have
connected their solar PV systems to the grid (estimated from data provided by S18).

References;

DSD. (2016). Solar farm at Siu Ho Wan Sewage Treatment Works comes into operation (with photos)
[Pressrelease]. Retrieved from
https://www.info.gov.hk/gia/general/201612/09/P2016120900235.htm

Legidative Council. (2019). LCQ21: Renewable energy [Pressrelease]. Retrieved from
https://www.info.gov.hk/gia/general /201910/23/P2019102300390p.htm

Legistlative Council. (2019). LCQ12: Feed-in Tariff [Press release]. Retrieved from
https://www.info.gov.hk/gia/general/201901/23/P2019012300458.htm
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http://www.info.gov.hk/gia/general/201910/23/P2019102300390p.htm
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Appendix 4-3: An overview of FiT policiesin Germany, Japan, and China

An overview of Feed-in Tariff policiesin Japan, Germany and China.

Starting | Features Feed-in tariff | Metering | Contract | Sources

time Amount (solar duration
PV only)

2000 With degressionrate | EEG - Net 20 years | (Clearingstelle,
inat least 0.5% each | Building metering 2012, p. 33
month ; mounted type: 2017, p. 62;
Amended in | 0.57 USD/kWh Electrical and

. 2004,2009,2012,2014; | (2004) 0.51 Mechanical

g Depend on installed | EUR Services

£ capacity and | 0.24 USD/kWh Department,

s installation site (2012) 0.21 2018;  Legal
EUR Sources on
0099 - 014 Renewable
USD/KWh energy, 2019;
(2017) 0.0891 Song et 4d.
—0.127 EUR 2016)

2012 Change annualy ; =<10kW (tax | Net 10years | (Agency for
Depend on the excluded): metering Natural
installed capacity; 0.38 USD/kWh | (only Resources and

(2012) 42yen | excess Energy, n.d.;
0.31 USD/kWh | electricity Byrne et a.,
(2015) 33 yen | purchased 2016;
0.26 USD/kWh | in Electrical and
(2017) 29 yen | resident Mechanical

8 0.24 USD/kWh | PV) Services

g (2019) 26 yen Department,
>10kW (tax Gross 20 years | 2018; IEA,
excluded) : metering 2018; Ministry
0.37 USD/kWh of  Economy,
(2012) 40 yen 2012)
0.27 USD/kWh
(2015) 29 yen
0.19 USD/kWh
(2017) 21 yen

2013 Fixed regionally; Zonel: Gross 20years | (IEA, 2017,
Amended in 2016, 0.13 USD/kWh | metering Song e d.,
2017, (2013 — 2015) 2016)

o Depend on 0.9 RMB

= geographical region 0.12 USD/kWh

5 (2016)
0.8RMB
0.09 USD/kWh
(2017) 0.65
RMB




Zone?2:

0.14 USD/KWh
(2013 — 2015)
0.95 RMB

0.13 USD/KWh
(2016) 0.88
RMB

0.11 USD/kWh
(2017) 0.75
RMB

Zone3or 4.
0.15 USD/kWh
(2013 — 2015)
1 RMB

0.14 USD/KWh
(2016) 0.98
RMB

0.12 USD/kWh
(2017) 0.85
RMB

Distributed,
national-wide:
0.053
USD/kWh
(2018) 0.37
RMB

Net
metering

20 years

(National
Development
and Reform
Comission,
2017)

2018

Hong Kong

Fixed tariff;
Depend on installed

capacity

=<10kW:
0.64 USD/kKWh
(2019) 5 HKD

>10kW to
=<200kW:
0.51 USD/KWh
(2019) 4 HKD

>200kW to
=<IMW:

0.38 USD/KWh
(2019) 3 HKD

Gross
metering

15 years
(end at
2033)

(Electrical and
Mechanical
Services
Department,
n.d.-a)

Notes:

1. All tariff is converted to US Dollar for comparison.




Appendix 5.1: Solar electricity generation and Fi'T income received by solar householdsin

Fairview Park and Hong Lok Yuen

Code Cz\p!aL:T'[S)t/El(lL?/?/) Report Period g;:%{/%g‘ FiIF:ECS;n )
F3 6.6 Ja?ﬁls\sﬂgrafglg " i
M?rz-ﬁxé);y 1?19 429 2,145
Fi1 8 A?ggléir;jglg L5t o
Ju(nB-i\Udg ai(s))lg 1,767 8,835
Mf'i(‘ig‘é;‘yzs‘)m 1,095 5,745
F27 9.9 Ju?églé%fsglg 194 i
Au(g6-10dc;y2§19 1,957 9,785
Fe?égg;}f;w 596 2980
Apr-Jun 2019
o s 1,059 5,295
Al1(96-10§;y2§19 1,029 5,145




Appendix 5-2: Fairview Park management office's solar application form

Iﬂ‘}l FHEARR

FAIRVIEW Muiim B T - A Tkl
FARE g1
W E N
¥, kX EH s ;
A A 4o
FRERLL NN Bt
O O%
- = * 24 L AT Ja
I RE - ARA LEsd
O O%
AR nERE:
L A A " ] T b
B A
i H e O] ¢ Ot (s )
L. REREE

EATRP B Fdd RO T @ TaMeE o R (T AR TEL ) AOMELERES
AT R AT BT LT WM EREEL TR A - A AR M ST A
| P e s bl B RBRFOELS R ERET R g - AAIATY S R HH
MR R 0 BEt AN N SR ARG ROREA AT R Hilld o

HEHEE
T
I T LY Lt RS S
WA THER
1 BLES3F—FEEAMETH - fm FELALAGERTMNTA  LEEHHES - 258 bR ET
o ERE RS - PR AN B e N i
2 BIAMBREMTHLRATACHER  FINSFEAREAHEMATA -HARAPFERaE  £XM
DR T
3 FEed c AEE - A NEES JREAA T KRR - AR - RS o a SRR A

A AR e A e i A -

FrEdd R RER R AEARHEIU R T RE AL TH -

FR L8R

EXRALHZEEF AHRATLHIEESF ]

LERY AR LA AT bl R LA ERATENEEA T AR AR RIELAERE - R
e R A A L B A WA wew fainviewpark.hk TR - )

Appendix |

ADTRM36 [Version 2017.00.22)




First version, published in September 2017
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Appendix 5-3: Hong Lok Yuen management office's solar application form
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e Hong Lok Yuen

R , , . lication fo
Premises Information:
Apply Premises @ House Na. , Street /Road , Hong Lok fuen
Owner’ Information:;
Name Mobile phersene. = Home/Office Tel no. :

Cocrespondence Address(if different from sbove) :

Company information:
Company Name :
Address :

Name of Resporsbie Person - Mobile Phone No @
Office Tol No .

Requlred submission:

L Signed Apglication Form

0 Spedfication of the solar panel, Bst of ancilary eguipment and T8t of suxifary equipment
L Instalation plan 2and design plan

Declaration and Signature

1/We, the owrer(s](*the Qwners|”|of the capticred premises| “the Corresponding Premitses®) appiy to
Hong Lok Yuen Property Management Co, Ltd(*Management Offica”|far instsfation of sofar panelon the
roof of the Corresponding Premises and agree to observe the terms and conditions stipulated in Appendix |
and folow any further instruction from the Manzgement Cffice relating thereto in suppert af this
application, \We understand that the Mansgement Office has absolute right 1o chanpe the requirements
stipulated in the Appendix | from time without the necessity of providing pricr written notice for stipulated
in the Appendix | from time to time without the necessity of providing prior witten notice for me/us.

Full Name of Signatory
Data Owiner's Signature /
Company Chop with Autharized Signaturne
Foe Managerecnt Office Use Oy

s > |

Srocesiieg 2306 & Ui | Aspromadde S UG
i

Srmarky | Pamadig




L_Agf)endlx 1 l

BRGSO 0

(Subject to Change

1 House owner thall provice Specficstion of the solar panel, 152 of andllary squipment and list of
auxilary equinment 10 the Mansgement Office loe approval,

7. The solar panel shall be allowed to be installed anly on the roct. Calewated from the edge of the roof,
not less than 300 mm from the left sides, right sides and the bottom sides of the roof, the solsr panels
shall be instadac paraiel to the roat and the height shall net eecend 150 mm from the recd, and the
salar paneis shall not ocoupy more than 70% of the ouerall surface area.

3. House owner shal apply to Electrcal and Mecharical Services Department, Bulding Department and
#¢ other Gavernment Departments conterned far approval of salas parel(s) and angillany equipment
a5 woll 35 the installation and shall akso comply with the requrements and pravisions in relation
thereto.

4. No other aocifary eguipment, such as water tank; electrical accessories ele. $hal be allowed
to be instalied on the roof except the selar paoeds) using noa-reflective matedals.

5. Housze cwner shal ke solely responsidle for any damages or loss to other houses ansing from the
installstion of such solar panel(s) and arcifary equipment,

6. The Mansgemers Office and the road awners of Hong Lok Yoen shal, under no croumstances,
be responsible for or fable to ary damages or loss arising drectly or indirectly from such installation.

7. House cwner shak enssere the structunl capadiity of the house anit for the instadation & adegate
and keop reguiar maintenance an the et up to ensure the soar panel|s) are structurally sate and in
Rpood conditions, otherwise the Management Office can demand the Houss owrer to remowve such
solar panveds) and reinstate the raof 1o the anhginal state at besiner cwn (o818 or Takes ary action as
the Maragemant Dffice thinks fit.

8.  House owner shall remeve such penel(s), and andllary equipment and rerstate the roof to the
crigesl estate a1 his/her awn cost when required by the Management Dffice or Government
department{s).

5. Any terms and condtions provided herein shall be subject to review and revision from time to time by
the Managemeans Oftice.

i0. The Management Céice shall have absolute right to reject the aoplication at its scle discreton,
especially # there = any unauthoriced building wurk in the Corresponding Premises.

11 The Management Ofics resenes the dght 10 request semaval of 1he salar panel|s) 3ad aacillary
ecupment upan recehing reasonable complaint from nearoy residents.

Irsonal indormatior Colliction Sunenest

Tt is the poley of Hang Lok Voen Prperty Waragamers Liméosd ot o0s “Trts Uner”, i enmpy'ng Wit the reqaremaric of v Parearal

Dot Prwacy] Oainwnce, Crapter ARE o o Laas of the Hong Kong SAQ and rorttes oo of onrais mvters woern colacting néormadian

froen you

. At the tree o prodding o.r sardost you mray be srhed 32 prowide Lg wits panonaly ertrlae infzaratian It ic secmany oria in
cobect yout Woomanian for poswelng Yo 1R VRS TIu aoe nat obiges In apply the cana bere bt # pou fall oo prordce the
ITESITRAT N IRCRIMIRC, WE Ty 1er b Al 50 raace yo e uvzetcr anrtene.

- The i=lzireaton we cobeciad Wi 20 uund S pesomusg ol it relet rg e e ivdrsers: sppicaton. dedy eerston o ey
oo ap s

- Wa Wil omes yoir pernnaldats oty loraa s m r-inurp 12 0401 the srpawe S atach £ occoliecies. The date poo provide wll
arlybe haretied by ot sitharoas srpoyees ard zennes

- Vou howw the g™t 42 recraset soceer 12, Gr coreetion oF, Tsmration a2out you artich i hels by in by payig 1 the samonatie
chargss ncuved By ox inrelyion o asrenvueing and comzhng Wi paor regust Hyon meed o chack ateeher ae bold your
prrsanyl rFormaniar o g weh I FaNe AT D, OF PSITECT Ay FR0STIWISH INETING 50 Yo W TR 8 luweronate, chane atie s
a-myl o Soe Dota Prosactian D¥rr ot dpc@anhinscomat or va mal 1o Recer 2301, 247 San dlarg Cn Certre, 30 Ylezour
Rzad Wan D Harg Cong.




Appendix 7-1: Presentation slides of the meeting with Environment Bureau and Electrical and Mechanical
Services Department (EMSD) on 4th September 2019
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Case 1: Solar Schools Program - UK

strategy: Community Crowdfunding

' Context

o A charity - 10:10 helps schools crowdfund for the cost of solar panels

« 10:10 provides schools with training, resources and personal support to
run their own SS project

How does it work

*10:10-a charity provides a crowdfunding platform for online donation; and

« Provides assistance for schools to hold offline fundraising such as tried-
and-tested cake sales

: Outcomes

* 80 schools (primary and secondary) participated; £723,000 raised; 2,370 panels
installed

 Barrier addressed

* Financial barrier; Regulatory and Administrative barrier *

Case 2: The Darlington Solar Education Project -
Darlington, State of Wisconsin, USA

strategy: Partnership-Third Party Financing (co-ownership)

Content

+1n 2016, Darlington Community School District (DCSD) installed the largest solar energy system (156kW)
+ It is expected to generate 200,000 kWh of electricity per year, or about 19% of the entire district’s use
« It used innovative financing with co-ownership to limit the district's upfront costs

How does it work

+DCSD contracted with Hoffman Planning, Design & Construction, Inc. to assist in carrying out this project
« Typically, the local government hired a consultant to identify investors, developers and help financing

Outcomes

« It will save the school district about US$12,500 in usage charges and roughly US$3,250 in demand charges,
or about 20% of our current overall energy costs

Barriers addressed

« Financial barrier; Technical barrier

Case 3: The Solar Market Pathway Funding Program
- Harrisonburg, State of Virginia, USA

strategy: Group Purchasing

: Content

* The Council of Independent Colleges in Virginia (CICV) is working with 15 of its member
schools to group purchase PV panels and help them develop comprehensive solar plans

How does it work

+In 2011, the US Department of Energy (DoE) launched the Sun-Shot Initiative to reduce the total costs of
Solar Energy by 75%, making it more cost competitive with other forms of energy without subsidies

«CICV has been awarded more than US$807,000 in federal funding from the DoE Sun-Shot Initiative

« CICV provides its member colleges access to discounted purchasing opportunities through its
association with several group purchasing organizations such as Coalition for College Cost Savings (CCCS)

: Outcomes

« Bargaining power to achieve cost reduction

: Barriers addressed

* Financial barrier; Administration barrier



http://www.goodluckpublishers.com/index.php?route=product/product&product_id=212
http://teaching.monster.com/benefits/articles/9070‐handling‐mountains‐of‐paperwork‐and‐ieps

Case 4: Dubai Solar Schools Initiative
- Dubai, United Arab Emirates

strategy: Solar Leasing

Content

*This initiative aims to drive Dubai’s top 100 schools into solar schools by 2020
* An Italian green design consultancy - Arch Italy Green Energy DMCC offers schools in Dubai got a
fully funded solar plants under a zero-capex/zero-opex formula with a solar leasing model

How does it work

« South Africa’s Sun Exchange finance 1MW of rooftop facilities for educational institutions in Dubai
* Sun Exchange finances and leases the solar facility through its newly established Dubai entity
* Anyone can purchase solar assets start from US$10 per solar cell

Outcomes

« After 7-9 years, these schools and universities could reduce their energy bills dramatically - in some cases
to zero

Barriers addressed

« Financial barrier; Technical barrier; Regulatory barrier

Case 5: Solar Schools at municipal scale
- Kawagoe, Japan

Strategy: Cooperation and Coordination among the government’s departments

Content

* Number of schools in the city: 33 elementary, 22 junior high, 1 special-needs

* Multiple municipal government departments share roles to make all-out efforts for
promoting the solar PV installation project

How does it work

*The Board of Education made various arrangements with each school and took budgetary
measures

*The Construction Department was responsible for installation works
« The Environment Department applied for subsidies/grants

i Outcomes

« Total Installed generation capacity: 209 kW

«Itis useful for providing environmental education to children and for raising local residents’ awareness of
PV power generation

: Barriers addressed

« Regulatory and Administrative barriers 20

Case 6: Idogaya Elementary School Project
- Yokohama, Japan

strategy: Engagement with experts

Context
« The school cooperates with experts to provide outreach program for students
How does it work

« It invites experts from NPOs and manufacturers to provides outreach program
 Students report their learning outcome to local residents

Outcomes

* It can ease teachers’ work load and solve the problem of insufficient relevant knowledge

* Students are encouraged to learn voluntarily, thus, environmental education is further
promoted

Barrier addressed

* Administrative barrier

Solar School Guidebook - Japan

https://www.nier.go.jp/shisetsu/pdf/e-taiyoukou.pdf
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Appendix 7-2: Presentation slides of the meeting with Environment Bureau on 27th November 2019

AT
B IR

Dr. Daphne Mah .
Hong Kong Baptist University
Director of Asian Energy Studies Centre
Assistant Professor of Dept. of Geography
2018 11 27

permission of the Project Team
(dophnemoh@hkbu.edu.hk)

(Photo credit: Anthony Dixon, Helios
Renewable Energy Limited; AESC, HKBU)

1. ®MHUEER o

Collaborating Researchers for Solar Projects

Daphne Mah Kevin Lo K. P.Chun Byron Choi Zhou Qiming
HKBU HKBU HKBU HKBU
Energy Policy Energy Policy Global change Computer Science GIs

- _J

Alice Siu Michael KH. Leung Akihisa Mori Marc Wolfram

Stanford University City University of Hong Kong Kyoto University Sungkyunkwan University
Public engagement Energy Engineering Energy Policy Urban Governance

Sara Fuller Gilles Lepesant Richard Balme

Macquarie University Unit Géographie-Cités Paris School of
Energy Justice Energy Transition International Affairs
Environmental Governance
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(3.1 Themes: )
« Governance for sustainable energy transitions on the Asian region,
« focusing on solar PV,
* smart grid-enabled energy transitions (including demand response programmes), and
« public acceptance of nuclear energy

(3:2 Mutti-method research: )
< (@) solar assessment,
* (b) household and school interviews,
« (¢) deliberative energy workshops;
« (d) scenario developments

(3.3 A global sofar city network )

[3.4 Knowledge exchange: ]

« Hong Kong Solar Partnership

(3.5 mputs to public policies: )
 solar resource assessment,
« inform target-setting,
« policy formulations,
+ poliy evaluation

Hong Kong Solar
Partnership

Renewable deliberative Online Solar Map
workshops

http://digital.lib. hkbu.edu.hik/solarmap/

A platform for dialogue, To collect citizens”
and sharing of good informed views on
practice controversial energy
issues

To engage the public
through playful, and
innovative ways

Hong Kong solar Partnership:

* Aims.
~ Facilitate dialogue
— Try new ways of public engagement

~ Share good practice

° We bSite —just launched

*Fun d i N sources: HkBu, cLp, HeC

« Is underpinned by F€SE€ATC h

http://aesc.hkbu.edu.hk/hongkongsolarpartnership
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Fairview Park $R45{CE

Solar Empowerment Zones in Yuen

Long and more???

If...

180W/solar PV Panel (1.65 m?) x 6 solar PV panels

(~9.9m?* available rooftop area)

=1 kW potential installed capacity per rooftoj

ial solar PV capacity at Fairview Park

=~1 kW X 5 024 houses

--5.4 MW 222

New York Solar Empowerment Zone

@ - expediting the permit process
- more flexibility in certain technical requirements

- encouraging neighbors to plan solar projects together to
take advantage of bulk pricing

- projects are eligible for additional incentives

http://sustainableflatbush.org/2008/08/07/i-wanna-be-a-solar-empowerment-zone/
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Appendix 7-3: Presentation slides of the sharing session with EMSD on 20th May 2019

A sharing session with EMSD

AESC, HKBU
20t May, 2019
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Case 1: The Solar Market Pathway Funding Program
- Harrisonburg, State of Virginia, USA

strategy: Group Purchasing

Content
« The Council of Independent Colleges in Virginia (CICV) is working with 15 of its member schools to group purchase
PV panels and help them develop comprehensive solar plans
How does it work

«In 2011, the US Department of Energy (DOE) launched the Sun-Shot Initiative to reduce the total costs of Solar Energy by 75%, making it more
cost competitive with other forms of energy without subsidies
+CICV has been awarded more than US$807,000 in federal funding from the DoE Sun-Shot Initiative
i through it tion with several group purchasing

«CICV provides its member colleges access to di
organizations such as Coalition for College Cost Savings (CCCS)

Outcomes
« Bargaining power to achieve cost reduction
Barriers addressed

« Financial barrier; Administration barrier B

Case 2: Solar Schools at municipal scale
- Kawagoe, Japan

Strategy: Cooperation and Coordination among the government’s departments

Content
«Number of schools i the city: 33 elementary, 22 junior high, 1 special-needs
* Multiple munici p share roles to make all-out efforts for promoting the solar PV

installation project
How does it work

«The Board of Education made various arrangements with each school and took budgetary measures

*The Cc i /as responsible for i ion works
“Th lied for ies/
Outcomes

+Total Installed generation capacity: 209 kW
«Itis useful for providing environmental education to children and for raising local residents’ awareness of PV power generation

Barriers addressed

*Regulatory and Administrative barriers 2

Case 3: Solar Schools Program - UK

strategy: Community Crowdfunding

Context

A charity - 10:10 helps schools crowdfund for the cost of solar panels

 10:10 provides schools with training, resources and personal support to run their own SS project
How does it work

+10:10 - a charity provides a crowdfunding platform for online donation; and

 Provides assistance for schools to hold offline fundraising such as tried-and-tested cake sales
Outcomes

* 80 schools (primary and secondary) participated; £723,000 raised; 2,370 panels installed

Barrier addressed

« Financial barrier; Regulatory and Administrative barrier

Case 4: Idogaya Elementary School Project
- Yokohama, Japan

strategy: Engagement with experts

Context

* The school with experts to provid h program for students

How does it work
« Itinvites experts from NPOs and manufacturers to provides outreach program
« Students report their learning outcome to local residents

Outcomes

* It can ease teachers’ work load and solve the problem of insufficient relevant knowledge
* Students are encouraged to learn voluntarily, thus, i ion is further

Barrier addressed

* Administrative barrier

Solar School Guidebook - Japan

https://www.nier.go.jp/shi: 'pdf/e-taiyoukou.pdf

- 2030 1 15% il 200 2017)
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Solar output potential in HK: 5.9% - 35%
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Mah, D. N.-y. Wang, G, Lo, K. Leung, M. K. H, s, P, Lo, A. Y, 2018.

92,921-936.

(1)

Stanford project "The DeepSolar Project"

« http://web.stanford.ed

« “We offer DeepSolar as a publicly-available database for utilities, solar and
policymakers to further uncover solar and

html

lar patterns, buil
models, and ultimately support the adoption and management of solar electricity.”

(2) (STEM)

Online solar power data logging systems
e.g. www.sunnygorcal.com

Hong Kong solar Partnership:
Who, aims, organisation structure

* Aims.
— Facilitate dialogue
~ Try new ways of public engagement

~ Share good practice

e Website -jus munches g - Bt

* Fundi N sources: Hkau, cLp, HEC

hkbu.edu.

Hong Kong

Solar Partnership

SOLAR SCHOOLS TASK FORCE
First gathering 14 November 2018

Why schools

1. Leadership from principals
and teachers

2. School networks
(e.g. )
->Effective mobilization

3. Education Bureau

~>Green schools awards

4. Education values of solar
> STEM

Solar School Working Group:

Possible outputs
(1)Solar School Peer Support Group?
- Teachers from experienced solar schools take the role as mentors
- Take turns to answer enquiries; share templates

(2) Solar school GUIDEBOOK? Web -based & interactive?

(3) Engaﬁmg students as SOLAR INVESTIGATORS through
project-based learning?

- Engage students as solar researchers

- Primary or Secondary School Students - Solar investigators

- University Students — Solar trainers

- Professors— Project leaders

(4) Solar school workshop

- Tentative theme: “Integrating STEM into Solar Schools”

(5) P0|ICV recommendations?

- nce fole of “School Sector” in sofar developments in HK:sola school targets? Which
OrRE T s ork



http:www.sunnyportal.com
http://web.stanford.edu/group/deepsolar/home.html
http://aesc.hkbu.edu.hk/hongkongsolarpartnership

1:

(vision)”

“

(target)”

g oy i Singapore London New York ity
Sofar vison 2022 Scarcty Plan” “SolarNova~nsal panel | -*Solar Acton Plar” —for 7o |-<OneNYC pan”
018 L Noclear Power carbon ity o dentfy and remove
Climate Change Action [Plant” ntiaive o ploy
Pan 2030+ performanceof soar PV instllation -provison on sola jobs
-Apply wider among Horg systems -solartechnology investment.|-*Solar 100"
Kong publcsector under and improvement
the REFIT and Re
Potential n oW by 2022 350 MW by 2020 §50 MW by 2030, 2 GW by [350 MW by 205 ;
generation 2050 1,000 MW by 2030
1~ 1.5% (“660MW) by
200
'Solar resources (kWh/m?) 3.6 4.9 45 28 4
'Solar installation (at present). 73.143 MW (2016) 112.3 MW (2017) 113.2 MW (2017) 185 MW (2016)

<5MW (2017)
10,

(at present)

(2014)

102.4 GWh (2017)
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electricity

Solar energy in electricity

Solar energy (via FiT) in
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Appendix 7-4: Presentation slides of the meeting with EMSD on 21th August 2019

Meeting with EMSD for discussion on
Study Report of Photovoltaic (PV)
Applications and PV Potential on

Building Rooftops in Hong Kong

Room 1218, Department of Geography,
Academic and Administration Building,
Hong Kong Baptist University

21t August, 2019

Solar Potential Assessment Methodology for
Public Policy Research (PPR) Study:
Engaging the Community to Develop a
Model for Sustainable Energy Futures:

A Case Study of Two Prospective Solar
Communities in Hong Kong

(On-site Solar Assessment)

. /

. horicatcher Meteonorm

(Community Solar Potential Projection)

Based on the solar assessment on about 50 houses in Fairview Park and Hong Lok Yuen,

A. Calculation of shading ratio:
A shading ratio (S) is calculated for each sample household which have conducted solar
potential assessments:
where

HGkhor Hexhor refers to the assessed irradiance taking azimuth, rooftop
= inclination an ing building heights into account; and
H Gh Hgp refers to the irradiance received assuming rooftop inclination

is 0° and surround building heights are 0° in all directions.

S

Categories of shading ratio of Fairview Park

Categories Direction S (Min - Max)
North side
N (0" <y 90", 270" €y £0°) 0.92026825633383 - 0.961251862891207
South side
s (90" <y<270) 0.96274217585693 - 1.02384500745156
Categories of shading ratio of Hong Lok Yuen
Categories Direction S (Min - Max)

Direction of rooftop cannot be

All . 0.919402985074627 - 1.01268656716418
determined

NE 0°-90" 0.937313432835821 - 0.972388059701493

SE 90° - 180° 0.92089552238806 - 1.01268656716418

W 180" - 270" 0.947014925373134 - 1.01193139448173
270" - 360" 0.919402985074627 - 0.959701492537313

Note: 0° denotes North.

B. Area Estimation:

- Digitalize the roofs from satellite image
- Calculate all observed roof areas of Fairview Park and Hong Lok Yuen with GIS analysis tool
(Geolnfo Map)

C. Calculation of Solar Potential:

Themaximum solar panel installed capacity is calculated as follows:

W
YInstalled capacity (kW)of rooftop = x Area (working or useable)

Thesolar energy potential is calculated asfollows:

E =5 xHgy XAXeff XPR
where
S is the shading ratio;

Hgn is the irradiance received assuming rooftop inclination is 0° and surround building
heights are 0° in all direction (the Hgy, values in Fairview Park and Hong Lok Yuen are 1,342
kWh/m? and 1,340 kWh/m? respectively based on Meternorm);

A is the working area/useable area;

€ff is the efficiency of solar panel (17% is used assuming monocrystalline silicon solar panels
are used) ; and

PR is the performance ratio of the PV system (82% is used assuming the PV system would
lost part of the generation because of various reasons, except shading).




Limitation
1. Potential errors in household number
Number of Households —

Fairview Park: 5,024 (Official) vs 4,996 (Observation)
Hong Lok Yuen: 1,202 (Official) vs 1,163 (Observation)

2.1 of solar in the highest and biggest roof R | t
Only accessible roof are measured and assessed due to safety concern. e S u S

3. Distorted image in Geolnfo Map

4. The maximum installed capacity of household rooftops
The shape of roofs are not considered, but area only.

adjusted  adjusted  adjusted entire system
no.of  rooftop  output potential adjusted yearly
(Solar Assessment) S S+ SR (Solar Assessment)
12 15 33201 166005 5
= 7 estimated
2 2 16 355181 17759.05 3
electricity
2 1) 7501 1877055; 5| no.of totalrooftop  output annual income FIT rate
; ; ;2;: :éi:;: ;;;;:;z ; No.  rooftops area(m2)  (kWh/year) (HKS) ($/kwh)
6 2 2396 532774 2663871 5 o 2 sy LT FENR 2
7 2 2 533664 266832 5 2 2 209 468108 23405.4 5
8 2 2508 549235 2746175 5 3 2 212 515276 257638 5
s 1 2 5728.32 28641.6 5 a 2 2378 5398.87 26994.35 5
0 2 2 5759.26 287963 5
32 3 e ST 5 5 1 2628 5897.23 2948617 5
2 2 2 2706 599586 299793 5 19 5 2 g EED ECiE 5
B 2 2742 589614 294807 5 7 2 3204 709755 35487.75 5
. 34m
1 2 2979 637658 318829 5 . 52m? 8 4 39 849558 424779 5
. 6.95 / 15 2 31 5988.93 29944.65 5
6 2 3159 6878.69 34393.45 5 . 11.07 / ]90 i :i 1;105;2‘2: :x::i :
7 2 3194 6980 34900 5 . L 4
18 2 3199 631597 31579.85 5 un 1 5969 1352635 6763175 5
19 2 32 7113.48 35567.4 5 12 1 63.13 13833.68 55334.72 4
0 1 3325 770436 385218 5 o = o P e A
2 2 3351 7212573 36062.87 s ; 5 )
32 2 2 339 8400.39 4200195 5 19 24 2 5655} 14460.03) 5784031 4
3 2 3774 828051 4140255 5 15 3 70 1455234 5820936 4
. 1078 m? 2 2 378 830278 41513.52 5 . 984m? %1 75 164985 65994 4
5 2 389 8540.69 42703.44 5 o & ® P P 5
% 2 0 87244 43622 5
. .
222.43 / 3 i T Erebers b 210.37 / 18 3 8773 1814823 7259292 4
8 2 w“ 9795.06 3918024 4 19 4 m 21439.04 85656.16 4
. $1,129,947 2 w6 1003 ssozs s . $933,843
0 2 50 110092 55046 5
a1 2 7 15752 630088 4
2 2 8 1821414 72856.56 4

I T
4,996 households 1,163 households

Maximum installed capacity based on

rooftop area (MW) 4251 17.21
Maximum installed capacity based on

useable rooftop area (MW) 41.01 16.72

Total estimated annual solar energy 42137.95 - 44423.73 B ERGE

potential based on total rooftop area (MWh)

Total estimated annual solar energy
potential based on total useable rooftop 40655.19 - 42860.57 16443.94 - 17579.17
area (MWh)
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2018
(Solar Household Survey) J J
1 654 44,5000 2200 41,7767
2 a5 50,000.0 500.0 110,7333
3 34 2,666.0 180.0 38,0375
4 32 32250 1,4000 332,675.0
* : 6.6 kW 5 30 7,417.0 160.0 223342
6 24 7700 2200 48,5857
. .

(2019 2 3 45 ) 775 kWh 7 23 1,600.0 650.0 127,0222

. (200 2 3,45 ): $3,900 8 3,0000 3000 58,497.0
9 03 0 9000 197,158.0

10 0 3900 77,7022

1 0 160.0 33,4187
12 0 1,3000 424,199
13 N/A N/A 1,000.0 192,353.6
1 N/A N/A 5000 1141747

° $5.13kw 15 N/A N/A 3500 57,643.6
. (2019 15, ): 430 kWh 16 N/A N/A 3000 67,9815
17 N/A N/A 2500 57,0935

. (2008 1 5, ): $2,150 18 N/A N/A 4300 84,7493
19 N/A N/A 1,8000 394,131.0
121.5 113,178 11,010 2,480,266.6
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Discussions of Study
Report

Issues to be discussed:

1. About the sampling method of “Questionnaire Survey” and “ Phone I nterview”

a) We would like to learn more about the criteria for selecting the interviewees in the Target
Groups. Referring to P.3 of the full report, it seems that some stakeholders such as NGOs and Think Tanks
are not selected into the survey target groups.

b) Referring to P.3 of the full report, the identity of the interviewees in each target group, such as “rural
committees” and “educational institutions”, are not provided. If possible, could EMSD provide more
details about the identity of interviewees in each target group? For instance, what do “rural committees’
refer to?

¢) Referring to P.8 of the full report, 6 out of 43 RE suppliers have returned the questionnaire survey, do
the 6 responses from the 43 RE suppliers come from RE suppliers who have experience with PV
systems?

d) Referring to P4 of the full report, it seems that phone interviews were only conducted in the private
sector. What are the selection criteria for recruiting interviewees for the phone interviews? What are the
reasons for excluding non-private sector in the phone interviews (other than the “rural committee”
target group)?

e) Referring to P.9 of the full report, the study report mentioned “30 organizations from private sector
were selected in the following-up phone calls”. How many interviewees were selected for the second stage
interview in each sector?

f) Could EMSD provide more details about the phone interviews, such as the length of each interview?

2. About the calculation method of PV potential in Hong Kong

a) Referring to P.7 and P.39 of the full report, this study report cited reference [17] for calculating the roof
area suitable for PV installation, did the study report use this parameter in the calculation of the roof area
suitablefor PV installation for each land use (except NTEH)?

b) The broad categories of each building type (e.g. GIC) might not be effective in capturing the wide
range of available roof ratio in each category. For example, the available roof ratio of schools vary
considerably across schools in Hong Kong. Referring to P. 37 Table 4.2 of the full report, could EMSD
clarify the definition of each building type for calculating the available roof ratio?

¢) There are considerable discrepancies between the available roof ratio from this study report and Hong
Kong Baptist University (HKBU) and City University (CityU) previous/ on-going studies.

3. About the robustness of the surveyed results
a) Referring to Tables 3.2 and 3.3 of the full report, it seems that there exist considerable discrepancies
between the findings from this study report and HKBU study.

Table 3.2 Domestic Scale< 10kW

In HKBU study
In thisstudy report (from PPR project’s
interviews)
Average Capital Cost N .
pra 122,000 23,176 (3 households)
Panel efficiency
Wi 0.062 0.165 - 0.197

Table 3.3 Domestic Scale< 10kW
Information provided

Buildingtypes

In thisEMSD report
(%)

HKBU and CityU's
pr )

Private residential

12-18

Almost 100
in Fairview Park

<25 storey (Source: an on-going
PPR study)
37-100
(Source: a completed
NTEH contract study on

cach 65m? NTEH)

rooftop solar potential

in HK)

Hence, how does this study report calculate the availableroof ratio of the above building types?

by industries
In thisstudy report (2014 data; used in
HKBU and
CityU’s Study)
Payback Period 108 2740

(Years)

What are the factors which could explain for the discrepancies between this study report and the AESC
study?

b) Referring to P.18 (Capital Cost per Installed Capacity in difference years Domestic scale: installed
Capacity < 10kW), has this study report taken out the outlier (around 800 HK$/kW) for the calculation
in this study?

Appendix

Appendix:

(2018 8 2019 8 )

2018 10 2019 1

2018 9 5 80 50

(1)
()
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Appendix 7-5: Community workshop in Fairview Park on 23rd March 2019

Appendix 7-5a: Briefing document on the community workshop in Fairview Park
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Appendix 7-5b: Scenario cases used in the community workshop
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Appendix 7-5c: Pre-workshop questionnaire
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Appendix 7-5d: Workshop presentation powerpoint
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Appendix 7-5e: Post-workshop questionnaire
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Appendix 7-6: Community workshop in Hong Lok Yuen on 1st June 2019

Appendix 7-6a: Briefing document on the community workshop in Hong Lok Yuen
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Appendix 7-6b: Scenario cases used in the community workshop

EhaEE3

BREIER
EMSD &

BeE AR B T/ “ EEESS

me
RAIBERERR R
]

|

A/KKIGBEfL &AL E)

*DUT I SRS oA - PR EE -

)

R epeaER  thENRERMERMIETD N HOBMETE - REFHREABER -
BRACERE T AR - 1T MERSEHETRINFEMREIIE -

BR 508
FIMRSASAE
AARERIE -

fEEER T E
BEE - bR
TRy sk
RELEMS -

PR LiE

TRat TR

$250,000

AEE
RBLEE
RERARAIE -
WHERFK T

SRS -

A SRR R - IR -

I Rir - tzRECHBEENER - BIET O E0KBETRNE,

Mr. Ng 107 &

EX
B G R BR A E, AN — B 8?
- £4710:36

+852 6790 92x9
MH A 40 3 3 [ s i
- £10:37

B xxxxxx
B xxxxxxx

Mr. Li
#BEFIB1D T Lbargain T, TIREBSFSS
5 41039

TEmeezes:
B EIENT e
EREEN
o . PN
Whatsapp## -
B XXXXXXXXXXX
M xxxxxx
M xxxxx s :
==
==8

vV

B seememm R ENATPBRZEABAN - FWETAINA B ESE LAEE -

Miss Lam
W AREOIUHE T

£410:39




e 2B A RIS D RR AT - FRT -

oA [ e m
B4

$232,500

htedd §¢

B Am B EEE T - EARBERNAT - BRERET —EABEEANE - AR ERBeEmnERE—¥RE2ETR - S +2SEMEsaA TS -
APREERRHEALR - MERFZEBE -RKGERRA—LRKLH -

\

: RAEH R ——
1 O LB
DR ERRE gl KB
EHE zW
4R
:':'\ s -
© K o KM
ZE S
% E RILE
A SHRERERT  IEERT -
MR BT T ABER - TAVSREEIRERR - HRHEEEREESHRD - Do 55 40 53R B B K IB BRI S AR, (1)U QT LRI ()RR BRI -
TREBERERK - TNEE T ERBENRE - RS E R o LU LB - B 2P WhatsappBE4E
RESATL - LR - ERENS T — EREREE -
— A B R T ,
ZmRE. il 8 Tt -
WSS MBI BT AR - GOOPLE ' SEEETE
EERNES - — EREE $1500 - BE R
R R —_— ﬁ%;% e TR -
RALE 5
GOOPLE &t& é /% E{E j( |3 %j:E PRATAETVER
ERSIFRY TR RER -
THEBERAR
HEE, - BRI
~ ﬁé' EEABMH
HAERER - T\ AMBEEHE -
&°
R mARE ©
i-Bond -

M ASF T EREERT - WA -



20305 20305

TEmE - F20304F - M ELE ESEERBENR - emmstae2033 w48 - BREBRMEEEARE T KSR -
BNAERERBRRERMEAR - DAREREE - i - BLEERBAZFHAGERSE  BERNKSERRIEMREMEELE,

RBRERX St ==

HEaRAB A = B
BARE, =y
BEARE SEER:
Balta-Ozkan, N., et al. (2014). "Scenarios for the Development of
¥ Smart Grids in the UK: synthesis report."
e BYE
i =aEs
& (BEERG
- fYEIEE
({51 [ : Balta-Ozkan et al., 2014)
1E2033% - IBAE T BT ) GRS - FRERY THEBNEEAE, - FEEERNNABERERE - * Dok 5 ARSI SR B AT AR » A IEELPHE K -
MEHENRELS - REERU—E/NEBZER - MEIELGESHHE  EELMEHABHEESHAENAT - ANE TR LA B2 KSR ENAETRISE o 0y (B5: 34117032 ; EEEf:aesc@hkbu.edu.hk) -

BARTAEREAMERENATINR - BFtRHHESNREE - SREAENAREFFEAYRREE -



BREE A ImREtL B TS

TTVEY PN =L

*DUT I SRS oA - PR EE -

fReceepeaRER  BARRRMERTELN HBBENY - REHURLKBER -
BRICERBIBUEATF - AR B SRHOARTGE -

MR sesama
BIEAERILE .
et H B TR
KB AT y
weE )=

A - EHESE
e TA2AYZEHE
RELEMSE
AR

TRat TR

FHIB—(E
EMEAEEE -

*EERASH AR - WIR TR T -

RRscemeie T — AN - B2 - BRABKREE - FNTEZRHK TN - BresEsq
EHNER - ZIREATEILENAD -

REREENT

2 i

’?tﬁ 20 57/‘?57#
Py iﬁ? Ra Mg
- 5 s e 6&’1&35
‘ “iag. iy ez

=5
=1

[ XXXXXXXXXXX
O xxxxxx

O xxxxx
B xxxxxx
1 XXXXXXX

PR sccpammme Ry - SEREBATNENADRE ST - EE—HEFEOTHFEE - £R KB - R TROEE - RETABIEMABEESIROEN - SHRELHRNS -
EABRREN LHEE -



A mwsese
27 ERFER
HIKBEEE
Whatsapp##4 -

Mr. Ng 07 &
Mr. Wong
B
£4103

RERIEF HERE -

RSB EE =X
ALEMARE THARHIE TR
RipRAE \ a0
hu)\%ﬂﬁgﬁw 38156 B
EHEEFHR Mr. Wong

AR AT LU
AL AL SN -.

EETOHA -

‘ Mr. Wong
BERER?

- A SRR - 0%
—E@ER%E - AR - BHAT
el HEREHE AR - Q00
EHERES
IREIBE IR ER
BAB%E
GOOPLE 53/
QST
THEHEKE
BEIER 4

?iE;EE

tﬂaﬁ“IEE

s
,gys‘\ ERABAES

AR E ) 10%

i- Bond - /

£20,000

BEEREH -

Q=== +1O

ZERBAT

HRHEE
B
i

Bxig - BAEERATET KSR - BRERIETRBADER - BF—RHRBE - WERER
Whatsapp#BRE4E - B KGREREERME FEF - TRMABD - REERBE AR OBIE -

Miss Chan iR 7 #4 -
F5eE B TEE - AR RHTEME -
s B TR -
Mary Lam 3B 724 -
TN RS TR -

Mhsir IR TR -

RRUEE - CEE0Y  BKNERTEELE - CRRE=BERNNRRERES -
RETEYEEFEEEE - AR TERRMEARD BBRERTTZ -

e i Emsmas
SFEETE
$1500 - AEE
fEBA -

B2 AR
BRI
ABREMR R
FERK - B
=8 -

BERIEREESE

NHZEREEE
DI

EFE -
RIER -
MBBEESE
BARTERPIZHE -
FHER -

TRIK

7 o

$-©

B S

7 BEAKIERERN  BRESVELARERK -
FRICEMMRF LR MKBEELHBMNREEBHRE - BRANHECHBRERN - REERY
BEEH -



(244 Balta-Ozkan et al., 2014)

taEmaT  w2033F  BEANRE TEENT, - ARSERETIERART - BELRSELNEBNERIE .
Bl THEBNEERG, - SREANABERTERGE  MEHBNRERL -
BREUESHEAESRRSEREARFE - AINRIGEE  SERTISSEMK - MEERLMBRERIRKE -
WAKE AR -

= Bab
B E AR E T
SEER:
Balta-Ozkan, N., et al. (2014). "Scenarios for the Development of
Smart Grids in the UK: synthesis report."

\ L RIS ERHI AT - 6 JFELBH A «

W ERA (T A3 o AT G A TENAE IR SE ol (B5E: 34117032 ; B %:aesc@hkbu.edu.hk) ©

Bz poE0BRENRES2UNRELRET ABER - #BNABERES)
"HEEBNEERR, RERXTTZ -



Appendix 7-6¢: Pre-workshop questionnaire
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Appendix 7-6d: Workshop presentation powerpoint
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https://www.clp.com.hk/zh/community-and-environment/renewable-schemes/feed-in-tariff/feed-in-tariff-residential-customers
https://re.emsd.gov.hk/tc_chi/fit/int/fit_int.html
http://digital.lib.hkbu.edu.hk/solarmap/
https://www.bd.gov.hk/tc/resources/online-tools/registers-search/registrationsearch.html
https://www.bd.gov.hk/tc/resources/online-tools/registers-search/registrationsearch.html
https://www.hkelectric.com/zh/customer-services/smart-power-services/feed-in-tariff-scheme
http://www.weather.gov.hk/wxinfo/ts/display_element_solar_c.htm
http://www.weather.gov.hk/wxinfo/ts/display_element_solar_c.htm
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BEBBNHETIZE - THREE
https://re.emsd.gov.hk/tc_chi/fit/int/fit int.ntml

BBHNKETIRE - KBENXRARLEES
https://re.emsd.gov.hk/tc_chi/files/PVGuidanceNotes.pdf

PEBFBNBRAS - OBEEER EHEE
https://www.clp.com.hk/zh/community-and-environment/renewable-schemes/feed-in-
tariff/feed-in-tariff-residential-customers

PEBFBNBIRAT - iBEREREBERM B SEERMEX
https://www.emsd.gov.hk/flemanager/tc/content 1332/sem20180828-Topic2.pdf

BEBRARANT - LHBEEE
https://www.hkelectric.com/zh/customer-services/smart-power-services/feed-in-
tariff-scheme

BRMNRER - ®8RETEER 2030+
https://www.enb.gov.hk/sites/default/files/pdf/ClimateActionPlanChi.pdf

InEE - MR KESEERLE
https://theinitium.com/article/20160311-hongkong-nuclearpower/

District Administration - What to consider for a solar power RFP
https://districtadministration.com/what-to-consider-for-a-solar-power-
rfp/?highlight=solar

New Climate Economy - Unlocking the Inclusive Growth Story of the 21st Century
https://newclimateeconomy.report/2018/wp-
content/uploads/sites/6/2018/09/NCE 2018 ENERGY.pdf



https://re.emsd.gov.hk/tc_chi/fit/int/fit_int.html
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https://www.clp.com.hk/zh/community-and-environment/renewable-schemes/feed-in-tariff/feed-in-tariff-residential-customers
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https://www.hkelectric.com/zh/customer-services/smart-power-services/feed-in-tariff-scheme
https://www.enb.gov.hk/sites/default/files/pdf/ClimateActionPlanChi.pdf
https://districtadministration.com/what-to-consider-for-a-solar-power-rfp/?highlight=solar
https://newclimateeconomy.report/2018/wp
https://theinitium.com/article/20160311-hongkong-nuclearpower

Appendix 7-8: Presentation slides of the 1st Solar Schools task force meeting on 14th November 2018

SOLAR SCHOOLS TASK FORCE
First gathering 14 November 2018

HONG KONG SOLAR PARTNERSHIP:
WHO, AIMS, ORGANISATION STRUCTURE

e Aims.
— Facilitate dialogue
~ Try new ways of public engagement

— Share good practice

*Website — just launched :

© FU n d i ng sources: HKBU, CLP, HEC

* Is underpinned by I"eseal"Ch

http:/aesc.hkbu.edu.hk/hongkongsolarpartnership

WHY SCHOOLS

Huge untapped solar resources in HK schools
Findings from solar schools study (2018):
I. Leadership from
principals and teachers o If I 9 of the case study schools use
50% of their rooftop area for PV solar
2. School networks panel

(eg REHE - PSEIRE ©  They can generate: 2.4 million kWh/ year

- Effective mobilization * Enough to meet the average power

consumption of 75 I three-person
3. Education Bureau households in HK
->Green schools awards « =2 times of the electricity generation in the
Solar Farm at Siu Ho Wan Sewage Treatment

Works (over 4200 panels = |.IMW)
4. Education values of solar

o,
- STEM ¢ BUT, these 19 schools utilised only 5 /0 of
solar resources

SOLAR SCHOOL WORKING GROUP:
POSSIBLE OUTPUTS

(1)Solar School Peer Support Group?
Teachers from experienced solar schools take the role as mentors

Take turns to answer enquiries; share templates
(2) Solar school GUIDEBOOK? Web.tased & interactive?

(3) Engaging students as SOLAR INVESTIGATORS through project-
based learning?

Engage students as solar researchers

Primary or Secondary School Students - Solar investigators

University Students — Solar trainers

Professors — Project leaders

(4) Solar school workshop

- Tentative theme:“Integrating STEM into Solar Schools”

(5) Policy recommendations?

The importance role of “School Sector” in solar developments in HK: solar school targets? Which policies will (not) work?

OUR OUTPUT:
SOLAR SCHOOL GUIDEBOOKS?

Some examples:
* Hong Kong Green Building Council, HONG KONG:

https://www.hkgbc.org.hk/eng,

enschguide.aspx

* The Solar Foundation, US:
http://www.solsmart.org/media/SolarOPs_Solar-Schools-Toolkit-FINAL.pdf

* View the interactive map: http://w: olsmart.org/media/SolarOPs_Solar-Schools-Toolkit-FINAL.pd

« Share solar school experiences: herpsi//wwwgeneration|80.0rg

studies

* Ministry of Education, Culture, Sports, Science & Technology (MEXT), JAPAN:

https://www.nier.go.jp/shisetsu/pdfle

aiyoukou.pdf

* Schools Going Solar (quite comprehensive and technical but not really interesting):

http://www.need.org/f

s/curriculum/guides/schoolsgoingsolar.pdf

+ The Ultimate Guide to Solar Panels (a simple guide):

https://www.greenmatch.co.uk/the-ultimate-guide-to-solar-panels

OUR OUTPUT:

ENGAGING STUDENTS AS SOLAR AMBASSADORS/
RESEARCHERS?

¢ Living Laboratory (Georgia Town University) -

involving students to study Solar Farms: v oy

During the 2016-17 academic year, Prof. Saniya LeBlanc intertwined research and education
by delivering a case study of Duke Energy Renewable (DER) solar farms' technical, financial,
and environmental facets and integrating real-world energy applications into graduate and
undergraduate courses.

The Living Lab started with a 3-day site visit by three faculty and eight students to the
DER Pasquotank solar farm in Elizabeth City, NC, and the DER headquarters and remote
monitoring center in Charlotte, NC.

After the site visit, the team created case studies examining the financial and
environmental implications of the solar project. The economic report compared the solar
farm power generation and financial metrics to those of a combined cycle power plant and
assessed the financial effectiveness of each power generation technology. The environmental
report measured the hydrologic impacts of solar farms on the immediate surroundings.
Faculty and students worked together closely to develop these analyses.




OUR OUTPUT:

POLICY RECOMMENDATIONS?
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Appendix 7-9: Presentation slides of the Hong Kong Solar Schools Workshop 2019 on 8th June 2019
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Appendix 7-10: Presentation slides of the workshop on Photovoltaic systems and the feed-in-tariff in Hong
Kong on 11th December 2018
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Hong Kong Solar Renewable deliberative Online Solar Map

Partnership workshops

htps://youtu.be/hpzgrVkyfas?t=181

A platform for dialogue, and To collect citizens’
sharing of good practice informed views on
controversial energy
issues

http://digital.lib.hkbu.edu.hk/solarmap/

To engage the public
through playful, and
innovative ways

Hong Kong Solar Partnership:

° Aims.
— Facilitate dialogue
— Try new ways of public engagement

— Share good practice

L4 We bSite —just launched

* Is underpinned by resea rC h

http://aesc.hkbu.edu.hk/hongkongsolarpartnership
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Appendix 7-11: Presentation slides of the workshop on Renewable Energy and Feed-in-tariff in Hong Kong on
29th April 2019

NG
W TR S

Dr. Darren Cheung

2019 4 29

Workshop on Photovoltaic systems and the feedin-tarif in Hong Kong. Department of Electrcal and
Electronic Engineering. The University of Hong Kong
A Workin-progress

Please do not cite or quote without the permission of the Project Team
(daphnemah@hkbu.eduk) —
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[3.1 Themes: ]

. for sustainable energy transiti the Asian region,

« focusing on solar PV,

+ smart grid-enabled energy transitions (including demand response
programmes), and

+ public acceptance of nuclear energy =1

[3.2 Multi-method research: ]
+ (a) solar assessment,
* (b) household and school interviews,
« (¢) deliberative energy workshops;
+ (d) scenario developments

[3.3 A global solar city network

3.4 Knowledge exchange: ]
« Hong Kong Solar Partnership

[3.5 Inputs to public policies: ]
« Solar resource assessment,
« inform target-setting,
« policy formulations,
« policy evaluation
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Appendix 7-12: Presentation slides of the transdisciplinary Symposium on Environmental Health and Social

Sciences on 24th May 2019

Governing urban community energy through
renewable feed-in tariff (REFIT) policy:

Contexts, capabilities, and scaling-up mechanisms
of two prospective solar communities in Hong Kong

Dr. Daphne Mah

Director, Asian Energy Studies Centre, Assistant Professor, Department of Geography

y on Health and Social Sciences, 24 May, 2019
Hong Kong Baptist University

i ot e ket en e e ot
et e e com 201G s S b o ¢

1. Context

. SLZEﬁLC“theImPaCtS and Iocalalr pollution— HK’S renewab|e feed_in tariff

contemporary sacities - introduced in Oct 2018.

* Renewable energy: a mitigation measure to climate
impacts, regional ai pollution, tc.

* Urban Solar - secome a iobairend as soar i ) ( EBUE :
photovoltaic (PV) costs continue to decline and policy-makers seek (not net metering (not premium tariff)
effective post-Fukushima climate/ energy strategies (including Seoul, Tokyo,

o o S ew sk Gy & 118 e * HKREFIT

Design
. Features
* Community-based solar e e
emerged in many major leading cities, in different forms and with different
Sltcomes RE
Certificate
S\ m
. nHONG KON coor - s ncresset i poticr oy, A
+ Now: RE = Only about 1 per cent of Hong Kong’s electricity generation - HK REFIT rate: Maximum - HK$5/kWh (0.64 USD)
+ The government; R has the potentialto provide 3 to 4% of the energy - one of the highest in the world: Japan (0.24 USD), Germany

(0.099-0.14 USD), China (0.053USD/kWh)

Solar vision and targets in leading cities

« HK's current solar PV installation is only approximately 3 IV
* But ambitious targets elsewhere: New York has set a solar PV target of 1,000 MW by 2030, London 2,000 MW by 2050,

)

g he y to d p a model for energy futures:
A case study of two | praspecnve solar communities in Hong Kong”

- S
et

Fairview Park

Hong Lok Yuen

and Seoul 1,000 MW by 2022 Foo—
Hong Kong  |Seoul Singapore London New York City
" 7 2022 Solaciy Plan” “SolarNova” ~install panel | -“Solar Acton Plan” ~for ero |-"OneNYC plan”
Solar vision oy | Power corboncity To dentiy and emove
Climate Change Action | Plant” niiatve o forsolar
Pian 2030+ performance of solar PV instalation broision on ot obs
-Apply wider amon Hong. -solar technology investment |-*Solar 100"
Kong publicsector under and improvement
the REFIT and RE
Potentialin total 1,000 GW 350 MW 850 MWby2030; 350 MW b
Solar target cqcy generation: | 1 2 000 MW \ No_of houses 5 020 1192 o
(MW/GW) 1-15% (*s60MW) by by 2022 by 2020 1 2025; ! (semi-detached) , (semi-detached/ detached)
2030 by 2050 1,000 MW Median monthly
’ household income $65,000 $121,160
by 2030 (HK average: HK$30,450)
Solar resources 3.6 49 4.5 2.8 4 Solar resources 243,099.81 kWh/year 212,869.92 kWh/year
Gkwh/m) (32 households) (19 households)
‘Solar installation <SMW (2017) 73.143 MW (2016) 112.3 MW (2017) 113.2 MW (2017) 85 MW (2016) Unique features Adjourning Ramsar Site
(at present) o /
Solar in electricity 10,278 MWh (2016) 9 MWh (2016) Renewable Energy: 814 |102.4 GWh (2017) 39,530 MWh (annual) | —Wetland of International Importance
generation (at present) GWh (2014) (2016)
. s Community
Solar DeVelOpmentS In communities. .. before and after REFIT h | as an arena of energy transitions
Apr 2018 May 20185 Aug 2018 Oct 2018 Mid-Oct 2018 Jan 2019 Feb 2019 Mar 2019
Announcement  CLP started HEC started CLPREFIT  Gov. relaxed the HEC REFIT Gov. announced CLP & HEC received .
to receive. to receive launched & height constraint launched "Solar Harvest" .
detals  application application ool e Ao srovng school  bout 1,770 (1) Community energy:
I 1100 exempted withone-stop _ applications « Forms of energy governance: State-led, market-led,
applications yijlage houses installation support community-led (Owen 1999) L‘
FAIRVIEW PARK —— I « But relatively limited discussion on community- s
Sep 2017 May 2018 - Jan 2019 based energy initiatives - ——— - -
MO. Set up MO. revised the I + is often associated with terms such as energy . .
Hpplaton o Applcatontom | %1 T:::*“f'“‘s community, citizen energy, community energy Utility-based Community-based
or Dalltion O cotegint o 4 o - submittedorms to initiatives energy systems energy systems
olar Panel “anysize wihbuferof I (Current) (Emerging)
e oo 1 6"“““"0‘“5 Centralised; Fossil-fuel/ nuclear-  Distributed energy generation with
S approved - “A community” based more renewable
HONG LOK YUEN + Animportant arena for energy transitions to take . ""°':I'°F'd'~;‘”"v' - . M°’Ie h°"°"‘t'}‘p' ’
place (Mah, 2019) e e
3p 2010 ;"W‘"S“P 2016 o "“E"“‘I ! B :“I"f": R « A space in which collective action happens due to - nclusion of social values
wners’ Asso. n seeking legal otal of abou H H : =
opganized SolarTalk invied 8 solar adecneaé‘g the ., geographic proximately Efficiency and effectiveness inclusiveness, fairmess, energy
& setup Whatsapp contactors to offer] ouses P
T | S Cing 6 o (Haggett & Atken, 2015) awtoromy et
group-purchasing publshed to onhold system .l cmenbe ety ottt
idents



https://www.scmp.com/news/hong‐kong/education/article/2143549/hong‐kong‐warms‐
http://www.hkcma.asia/ch/member_directory_detail.php?fid=38
https://bluebalu.files.wordpress.com/2011/12/003‐stage‐8‐hong‐lok‐yuen.jpg
http://www.dronestagr.am/fairview‐park‐yuen‐long‐new‐territories‐hong‐kong

(2) Socio-technical system thinking of community energy:

. Socio-tjechnical energy transitions literature (ceeis, 2002; kemp and
Parto, 2005

the “lock-in” effect of established energy technology and
incumbent utilities: re-inforced in energy systems by their own ideas, culture, rules,
user practices, networks, and technical competence that have developed over time (Smith et al.,
2005; Sovacodl, 2009; Szatow et al., 2012).

Niches: such as new energy technologies, new energy governance ap roaches (e.g.
community energy), can scale up, and weaken regimes through niche diffusion processes

Co-evolution of technological, socio, cultural, and institutional changes are required

Critical processes matter: Community leadership, envisioning, experimentation, social - -
learning, networking, scaling up niche innovations

* Contextual factors explain the differences: Socio-economic and political contexts, trust,
local traditions, community cohesion

(Geels, 2002)

4. Methodology: A multi-method comparative study

Research questions:

What are the impacts of the Hong Kong feed-in tariff on our case
communities?

How and to what extent do community stakeholders interact and
create conducive/ inhibitive conditions for the scaling up process?

Data collection:
2018.9-2019.1 Quantitative solar resource conducted in
Fairview Park (32 households) and Hong Lok Yuen (19 households)

2018.8-ongoing: Qualitative in-depth household interviews
in FP (44 households) and HLY (31 households) and other
community stakeholders

2019.3 Community workshop in FP
2019.6 Community workshop in HLY

2018.11 - ongoing HK Solar Partnership (BU-led)
(Solar Community Working Group + Solar School Working Group)

5. Findings

Findingl:
The case communities possess substantial solar resources,
as well as high levels of community capacities

Estimated solar electricity 24,000 kWHh (32 households) 21,000 kWh (19 households)
generation - enough to provide electricity of 7 three- - enough to provide electricity of 6 three-

(Annual electricity consumption of a
three-persons Hong Kong household:
3,300 kwh)

person Hong Kong households for a year person Hong Kong households for a year

Potential REFIT earning (year)  HK$1,200,000 (154,000 USD) $940,000 (120,500 us)

=800 households' = 376 households'

management fee in a month management fee in a month
(assume fee at (assume fee at
$1,500/month/household) $2,500/month/household)
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whatarethe COMMUNItY capitals inreandrive

Flat land (FP) Strong environmental
awareness:
(FPRHLY)

Strong solar insolation (FP&HLY)
High education level;

Natural
capital

Cultural

Houses - relatively Built
standardised titled capital capital

rooftops (FP&HLY)

Available open space (FP) . Expertise
Community (e et snr st
capitals govemmentomcal,  solar nsater]
p (FP&HLY)

High income
(FP&HLY) Financial
capital
Residents influence MO to
change approved installation
size (FP) \
Owners’ Asso. Cooperate with —
MO for Solar Talk / facilitate MO

1o review the DMC & set up
application form (HLY)

framework Human
(Foraand For, 2008; capital

adapted by Flint, 2013) Successful experiences

‘on community projects :
) sewage treatment; highly
Social successful shoe recycling

capital e programmes (FP)
Food waste community
programme (HLY)

Political
capital




Finding 2: But households did not respond well to the REFIT policy.
Solar resources have remained vastly under-used

FAIRVIEW PARK

Jan 2019

2 households submitted solar
application forms to MO.

16 households approved

?

& Solar houses

LOK YUEN

Apr 2019

HONG

About 6 solar houses

Group-purchasing on hold

Sources of photos: nterviewees

Multiple barriers —
Many non-economic barriers remained

Finding 3: The scaling up mechanisms of community energy transitions
the enabling and inhibitive conditions

A preliminary policy model of engaging communities in solar development
* Key indicators:

eI o (i) Envmomng ~the estabishment ofthegudingviion or the
bttty
o e— . ||) Community leadership -somestwortny
= T . bR ki AL
ol i —

. (|||) Experimentation -piotprojects inowinghousehos
erconmuriy et candepensra by S sty
R e T LA

N o B e e S e ke
— #‘ - * (iv) Networking -commniymemserscantgnscorsna )
d (v) Social 1earning -ieamingmycceurinwrichcommuriy

=] merbernot ol shre Knowlege o Stertualconstint andopporunis,but
.?' oo detelopKnowcdge, expeise, and o and polic olons (e &

Fiarrs Wl 2015)

J ' * (vi) Scaling up niche innovations -
- oty plos and Sry mover xperience can be scaled and became malsiear
et e e0l oA oreinac
rev‘ulatorv ‘measures and policy legitimacy are aligned (Ken et ., 2015; Mah et al.,

Governing
processes

FP

HLY

1. Community
leadership

Conducive conditions: xxx
Inhibitive conditions: xxx

Conducive conditions: xxx
Inhibitive conditions: xxx

2. Envisioning

Conducive conditions: xxx
Inhibitive conditions: xxx

Conducive conditions: xxx
Inhibitive conditions: xxx

Experimentation

Conducive conditions: xxx
Inhibitive conditions: xxx

Conducive conditions: xxx
Inhibitive conditions: xxx

Regime

Indicators

Learning may occur in which

* Aresident meeting
community members:

¢ Asolar householder,
solar installer,

* Management Office (MO)  decoration workers

Share existing knowledge of

4. Social Conducive conditions: xxx | Conducive conditions: xxx / Inhibitive contextual constraints and
learning Inhibitive conditions: xxx | Inhibitive conditions: xxx i ~conditiong opportunities « Solar Application form + New technology
! . for installation of solar - solar roof tiles
5. Networking | Conducive conditions: xxx | Conducive conditions: xxx ’Conducwe « co-develop knowledge, \
Inhibitive conditions: xxx | Inhibitive conditions: xxx /conditions expertise, and technical and [EIES

6.Scaling up | Conducive conditions: xxx Conducive conditions: xxx / policy solutions
niche Inhibitive conditions: xxx Inhibitive conditions: xxx Niche. /
innovations o ,' (Lemke & Harris-Wai, 2015)

* May 2018: following a resident meeting, the MO. revised the Solar Application Form * A solar householder, a solar installer & decoration workers co-developed

* Feedback from CLP, a solar installer and an academic research team offered to MO technological solutions that fit local constraints

* relaxation on the size constraints of solar panels * (involving screw design, colour options for solar tiles)

* from 4 m2 to any size (with buffer of at least 30cm from each roof edges)

Sep 2017 May 2018 May 2018

.The size of the solar panels to be
installed on the roof shall not exceed
45q.m and shall be installed
projected from the common wall not
less than 1 m, if there is any. (2017)

Aresident meeting with
MO and other stakeholders

(CLP, solar installer,
BU-CityU research team)

~.No other positions except the roof will be
allowed for the installation and the solar panel(s)
shall be installed parallel to the roof surface with
the height no more than 150mm. All sides of
solar panel(s), except the top, shall be distanced
from the roof edges not less than 300mm. (2018)

House owner
(Mrx)

Solar technology supplier Feedback process:
(Hanergy) \ Work very closely and
interact intensively

Solar installer
(Neighbor of Mr X)

Decoration workers




(2) Conducive conditions created:

* FP case: Feedback processes involving stakeholder of diverse background
promote flexibility in the regulatory systems

« HLY case: Intensive feedback processes that allow the co-creation of
technological solutions that fit local constraints (HLY)

(3) Inhibitive conditions:
* FP case: The existence of distrust (amon%qresidents with different political

orientation, and between residents and the district councilor
limited peer learning

* HLY case: The lack of information sharing platform inhibited peer learning

Some concluding remarks ...

1. HK REFIT —among the highest in the world, and yet has not been able to mobilise
the substantial community capacities in the two case communities to install solar. Vast
solar resources have remained under-used.

2. Limits of communlty — by comparing the scaling-up mechanisms across the
two case communities, we found that some conducive conditions have been in place but
many are yet to be created. Inhibitive conditions are also many.

3. Government (and other stakeholders - as communities alone cannot do it by themselves) can play a
more active role in creating such conducive conditions inorder to unlock potentials of yet

untapped solar resources in prospective solar communities. These government functions may include:
« Policy mixes; support innovation networks in community; establish a platform to enable social learning
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Appendix 7-13: Presentation slides of the workshop on Data Analytics in Journalism, Social

Science, and Business Studies on 3rd June 2019

Using cross-disciplinary mixed methods to provide insights into the processes
and outcomes of energy transitions in the socio-political, economic and
environmental contexts in Asia

My research agenda:

Governance for sustainable energy transitions froman Asian perspective

Sustainable energy Renewable Smart grids Nuclear power

transitions Solar, wind demand-side-management And public acceptability
dynamic pricing

Governance Public participation; I-local

Innovations smarter market regulators; state-market relations

+ Engage colleagues from different disciplines, within and outside BU (HKBU!
Physics, Computer Sciences, Visual Arts; HK: CityU (School of Energy); HKU
S—

g : U
France ~ Science Po; UK ~ UCL/ Sheffeld; China ~ Tsinghua)

« Broadening geographical

scope beyond HK to South + Mult-method: using varied data including solar resource assessment,
Korea, Japan, China household and other stakeholders' interviews, delberative workshops to

« Potential area of leading- p into prospects, imitations, of
edge research energy transitions in the context of socio-poliical, economic and environmental

contexts in the Asian region.

\\ + Consultancy research
Daphne Ngar-yin Mah Asian Knowledge : Publoedueaton
i - Community outreac
Director, Asian Energy Studies Centre; Assistant Professor, Department of Geography RIEPEEI B \__ . Sokanatdors engagement
3rd June, 2019
Collaborating Researchers for Energy Projects g . [ q
/ N Project Theme 1: Urban energy transitions with solar
z Project Title Research Methodsand Research questionsthat we could address
X i Datasets
Daphne Mah KevinLo K.P.Chun Zhou Qiming
kB0 HKBU HKBU " PPR’s * Engaging the community to develop a model for | Mixed methods: 1 Is solar a viable energy option for HK?
Energy Policy Energy Policy Global change als. sustainable energy futures A case study of two|(i) solar resour t; The of solar resources in strategic
prospective solar communities in Hong Kong® (2018- | (ii) household faceto-face in-|  sectors for SETs (school, and communities)
3 2019; ongoin depth interviews;
3. E F oo (i) deliberative workshops | - policy effectiveness? To what extent the
(iv) Scenario ¥ ¥
o . o - new REFIT policy effective in overcome
] FRGII's “The diversity and critical processes of urban | Face-to-face interviews; a| barriersto m,';odg it in HK?
Michael K.H. Leung Akihisa Mori Marc Wolfram energy transitions through community engagement: An ive study of 7 oymer ¢
City University of Hong Kong, Kyoto University Sungkyuniavan University ! comparative study
Energy Engineering Energy Policy Urban Governance international comparison _of ~London, ~ Freiburg | Gitjes 3. Public and stakeholders perceptions and
(Germany), New York City, Tokyo, Seoul, Hong Kong :
" N N responses? eg. What are the perceptions
F i and Foshan (Chin) (2018-2019; ongoing) _ Nied meihods: and behavior of prospective solar adopters
B " Four other solar/ renewable policy projects (2016- o Ixyarmm and  other  stakeholders to  solar
N -8 2018) (i) stakeholder in-depthinterviews developments?
i - CLPswar rooop et (i) deliberative workshops
Alice Siu John By Sara Fuller Gilles Lepesant  Richard Balme W Geesnpesce's S Polcy prfet Comparative study of Asian ities - ;
Stanford University  Univerityof Delaware  Macquare Universy  Unit Géograpie-Ctés_ Pari Schoolof Gl REFT o g o of Asmlies= 4. Why and how? ~Socio-technical and
Public engagement  Renewable policy Energy Justice Energy Transition __ International Afairs Groampee's oo Schad prject economic contextual factors & an
Environmental Governance O s e Chinese i sy explanatory factor; Conceptualisation of

energy transitions mechanisms - eg.
community engagement mechanisms
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Solar resources are plentiful across the school sector and communities,
but these are vastly under-used
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Interviewed house owners’ perception: the new REFIT policy is an effective policy
But, they were hesitate to install solar. They faced multiple barriers, and many are non-economic anes
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Project Theme 2: Sustainable energy transitions and deliberative participation:
a case of smart grids ( dynamic pricing, demand-side-management, public
acceptability)

Project Title Research Research we could
Datasets address

GRF's “Déliberative participation, trust, and[+ Online pilot| 1. How do electricity consumers|

social learning for sustainable energy|  deliberative pollings; respond to new pricing

transitions (SETS): A comparative study of |+ faceto-face systems?

Japan, South Korea, and China” (2018-2020) interviews;
acomparativestudy |2 To what extent and how
deliberative polling as an

ECS's"Engaging Consumersfor a Low- « Pilot DPsin Kyoto innovative engagement  tool
carbon Future: A Comparative Study on the and Guangzhou can integrate public
Diffusion of Smart Gridsin Japan and perceptions  into  energy
China” transition decision-making

(2015-2018)

An overview of this study

. ing:
Funding: cary career scheme I m—

different pricing systems

* Collaborators: stanford, sunvat.sen niversity, kyoto

* This is NOT about:
+ an examination of the impact of SGs on energy demand sectors

¢ This is ABOUT: Technological

Social aspects of energy transition | Social |
To understand undergraduate students’ perception of Regulatory
dynamic pricing options

* how they considered benefits, costs, risks, and made trade-

off decisions Deliberation:
*Dialogues, public debate, reflection on
complex and controversial energy issues/
choices
sconducive to nurturing an informed,
energy-literate public which is better
* Why DPs? equipped to make thoughtful, considered,

and responsible energy-related decisions

and choices, and to embrace changes

Why undergraduate students?

- Studies on youth-led social changes .. bewatrs and powers, 2013)

Two pilot deliberative pollings (DPs): Guangzhou and kyoto

* Guangzhou DP: 47 undergraduate students from Sun Yat-sen University, Mar 2016
* Kyoto DP: 47 undergraduate students from Kyoto University, Kyoto, Jan 2017
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Pilot deliberative pollings (DPs) in Guangzhou and Kyoto
on “Electricity Tariff and Demand-side Management”
(each with 47 undergraduate participants)

Guangzhou pilot DP

X

Small Group Discussion

Expert Q&A Session

Preliminary finding 1:
Mixed outcomes in participants’ choices of pricing options
revealed the complexity associated with trade-offs decisions

1. Participants’ acceptaqqe of complex and
sophisticated pricing options
noticeably increased after deliberation.

* GZDP: nincreased from 28 to 44 (TOU)
* KY DP: n increased from 33 to 39)

2. A considerable number of participants were

Supportlve of the status quo (BAU).

* GZ DP: n changed from 34 to 33)
« KYDP: nincreased from 17 to 30

Some participants did not favour change even though
they were given the opportunity to do so. Why?

Preliminary finding 2:
National level cultural differences
may explain heterogeneity of concerns and responses among young people in GZ and KY

(1) Public trust

(2) Familiarity with market logics




Preliminary finding 3:
The normative mechanisms and outcomes of deliberative participation seem to apply
in the Asian context

+ dialogues and learning processes seemed to enable participants
to become more informed and competent in weighing trade-offs
associated with complex energy decisions.

s =
[

GZ Ky 19

What'’s next: online deliberative pollings in Kyoto and Seoul

Future research directions:
* Governance for energy transitions in Asia

¢ Establish energy datasets of HK and other Asian cities which have
potential for big data analytics, e.g. residential electricity
consumptions
* aggregate impacts of households to smooth peak load of the power sector
« solar electricity generation from communities/ the school sector

* Energy transition Diffusion patterns — who, where, how
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Complementarity between conventional research methods and
big data analysis: The case of Korea and Seoul

nuclear and energy transition policy

Darren Cheung (dmcheung@hkbu.edu.hk)

- ﬂ TILRL
3 June, 2019

Sources: https://blog kepco.co.kr/1280

Outlines

1. A study about public acceptance of nuclear
policy in South Korea

2. Seoul energy policy development

3. Research on Seoul’s community energy
transition
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http://www.world- untry-profiles/countries-o-s/south-korea.aspx 3

Study on public acceptance of nuclear in Korea *  Keyword analysis of public awareness of
nuclear

| » data collected by crawling the Web,
Twitter, and Naver.com, for approximately
1.2 million sets of data from January 1,
2009 to July 31, 2014

* compared the awareness of nuclear
power for two groups: people living far
from a nuclear reactor (Seoul) and
people living in the proximity of a
nuclear reactor (Kori).

¥ il i

-
Source: Roh. (2017). Big Data Analysis of P \cceptance of Nuclear Power in Korea, Nuclear Engineering and Technology, 49, 850-854,

Study on public acceptance of
nuclear in Korea

* “The analysis indicates that Kori
generated 153 times more tweets with
keywords “smart nuclear reactor,”
“nuclear power,” and “nuclear power

e figtenriy R ke

plant” than did Seoul.” ———
Py gl 0 Ve e d e

¢ “The top 19 users were all living in Kori, e Ll L

which indicates that it is difficult to find
people living in Seoul who are
interested in issues related to nuclear
power.”

* “Results demonstrate that people
distant from a nuclear reactor (Seoul)
are not aware of nuclear issues and
that it is people/organizations living in
the proximity of a nuclear reactor that
lead opinion on nuclear power and
nuclear power plants.”

Source: Roh. (2017). Big Data Analysis of Public Acceptance of Nuclear Power in Korea. Nuclear Engineering and Technology, 49, 850-854.

Seoul energy policy development:
One Less Nuclear Power Plant

~ « One Less Nuclear Power
Plant (OLNPP): The flagship
energy policy launched in
April 2012 by Seoul

* Main target of OLNPP:
Cut energy consumption by
2 million TOE, equivalent to
the capacity of one nuclear
power plant

» Target exceeded in 2014

https: iea df/201305smg:one less nuclear_power plant,pdf




Seoul energy policy development:
One Less Nuclear Power Plant

Green Energy
Production Plant, Seoul

Total Installed Capacity of Solar PV in Seoul
from 2005 to 2016

u Solar installed capacity
(Mw)
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Bottom-up “Energy Self-reliant Village”
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Community solar energy initiatives in urban energy transitions:
A comparative study of Foshan, China and Seoul, South Korea

1. Which processes of socio-technical transitions have
occurred in the case communities?

2. How do stakeholders in community-level solar initiatives
interact in the transition processes?

3. What are the similarities and differences in the key
processes of socio-technical transitions in our two case
communities?

4. What contextual factors can explain these similarities and
differences?

Understanding community energy from
a systemic perspective: An integrated framework

Processes Outcomes

Leadership
- Niche
—_— Networking ~—* accumulation

Context
.

Socio-economic
features

/N PV Installation

Insf onalisation
Political features
Reconfiguration of Regime shifts
incumbent-newcomer
relationship




Community solar energy initiatives in urban energy transitions:
A comparative study of Foshan, China and Seoul, South Korea

¢ Semi-structured interviews, desktop research, and field
observations

¢ Interviewees: Key stakeholders, informants, and scholars
¢ What are the similarities and differences in the key
processes of socio-technical transitions in our two case

communities?

¢ What contextual factors can explain these similarities and
differences?

Seoul’s solar policy: Not only rooftops, but balconies

=

Sungdaegol (% A7) Energy Self-reliant Village

(Photo credits: Soyoung Kim)

Sungdaegol experiences:
Bottom-up energy campaigns

Energy Café to focus on energy education to students

W g
v .

Energy Supermarket as the headquarters of

Dongjak Credit Union to
Sungdaegol energy movements o

provide financial assistance °

Community-Solar
company-university
partnership

Sungdaegol:
A Living Laboratory

Invention of
user-friendly
cable:

Flat Cable

MOU with
the bank

- = e

Sungdaegol Technical Team for
solar technical issues

¢ Volunteer Technical Team

— Solar installation:
100,000KRW/panel
(about HK$720)

— Post-installation technical services:
20,000KRW (about HK$150)

Sources: Soyoung Kim




Sungdaegol Energy Exchange Platform

¢ Collaborated with = ] =1
merchant organisation to
setup solar panels and
energy storage system

— Enabled
energy exchange
within Sungdaegol
community

Sungdaegol Community Energy Study

The complementarity between conventional
research methods and big data analysis

* Using big data approach to analyse the patterns and
changes; and conventional methods to analyse the process

¢ Keywords analysis: to understand the pattern of community
energy transition?

¢ Data collection: energy surveys of energy-self reliant
community
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Appendix 7-14: A letter to EMSD: AESC's policy recommendations in solar communities in Fairview Park
and Hon uen. )
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Appendix 7-15: AESC's comments on the public engagement document of Long Term Decarbonisation
Strategy
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20" September, 2019

Dear Prof. Li,

The Asian Energy Studies Centre (AESC), Hong Kong Baptist University, greatly supports the
engagement process of the “Long-term Decarbonisation Strategy” led by the Council for Sustainable
Development (SDC). With the aim of lending our support to SDC’s good work and in the spirit of
offering constructive feedback, AESC would like to draw SDC'’s attention to the prospects of exploring

local renewable energy sources as a viable energy option for decarbonising Hong Kong.

This consultation document states that “as Hong Kong has very limited renewable energy potential,
regional cooperation plays a crucial role in helping us achieve a higher carbon reduction target beyond
2030” (p.27). This statement is in line with the Hong Kong's Climate Action Plan 2030+ published in
January 2017, in which the Government estimated that Hong Kong has only modest realisable renewable
energy potential arising from wind, solar and waste-to-energy at about 3-4% from 2017 to 2030; and
only 1-1.5% of Hong Kong's electricity consumption could be powered by solar. This government
estimate is equivalent to about 440 million - 660 million kWh which requires an installed capacity of
about 440 - 660 MW of solar PV systems to generate such amount of electricity (assuming 1 MW of

solar PV systems could generate 1 million kWh of solar electricity annually).

We are concerned that the decarbonisation document tends to emphasis the importance of a regional
energy solution in ways that Hong Kong could import more low-carbon electricity from Guangdong,
while understating local solar as a viable energy resource in meeting Hong Kong’s energy-related

climate challenges.

We would therefore like to share an observation on the global trends of urban solar, and some
preliminary findings of our recent research that suggests local energy solutions may play a more

important role in HK’s long-term decarbonisation strategy than it is currently framed in the consultation

document.
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1. Local Action, Local Solutions - Core to SD Goals

Responsibility and role of localities in aspects such as climate change were given more attention in the
Sustainable Development Goals (SDGs) 2030 than before (Reddy, 2016). As mentioned in the SDGs
2030 report, local authorities, indigenous peoples, and civil society will be involved for the SDGs 2030
(United Nations, 2015). And for energy, the importance of the plurality of energy sources and solutions
was mentioned in Goal 7. Although not mentioned explicitly, the report recognised the importance of

local energy solutions.

Major leading cities in the world including London, New York City, and Seoul are proactive in
developing urban solar as a core element of climate policies. Table 1 provides an overview of some of
these cities and Hong Kong in terms of solar developments. While Hong Kong possesses modest solar
resources that is comparable to those in some of these other cities, Hong Kong is lagging behind in
setting an explicit solar target. Two major renewable energy policies in Hong Kong, the Feed-in Tariff
Scheme and renewable energy certificates were launched first in October 2018, followed by Solar
Harvest in early 2019. The overview in Table 1 suggests that Hong Kong could be more proactive in

introducing effective policy instruments to promote urban solar development, rather than prioritising the

ENERGY
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import option in our decarbonisation strategy.

Table 1. An overview of leading cities and Hong Kong in urban solar development.

London New York City Kyoto Seoul Hong Kong
Population
by city (2016) 8,799,000 8,615,000 1,475,000 9,931,000 7,336,600
Global rank of GDP 5th 15t 3 12t 2nd
by country (2017) (HK: 33™)
GDP
by country
(2017; 2,622 19,390 4,872 1,531 341
in billion US$)
Glgba} rank of GHG 17t nd gth 13t I
emissions
by country (2014) (494 MtCOze) (6,319 MtCOze) (1,322 MtCO2e) (632 MtCOze) (11,601 MtCOze)
Solar targets 475 GWh from
rlarg 2 GW by 2050 1 GW by 2030 |residential solar PV by 1 GW by 2022 N.A.

by city 2020
Urban solar initiatives [* Neighbourhood solar |*Solar partnership |®Government initiated |® Grassroots prosumers’|* Feed-in tariff policy
(selected examples) |cooperative between and developer-driven |communities promoted |* Renewable energy

*Solar empowerment  |[government and  [prosumer development |by city government certificates

zone university integrated with smart  |* Community coupon | Solar Harvest (for

*Renewable energy *Solar homes scheme for energy schools)

provider exchange empowerment zone|® Keihanna new city as |trading between

platform *Microgrid energy |site for solar prosumers [prosumers and

trading platform consumers
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A particularly interesting example to share is the case of Hamburg in Germany. Hamburg is featured by
its effort in pursuing the localisation of energy solutions, instead of depending on regional power utility.
A referendum was launched in the city to purchase back the electricity grid from Vattenfall, which is a
power company serving the broader region, and to transform it into a local city-based public utility.
Vattenfall has paid less effort in endorsing clean energy, as it owns two fossil fuel power stations in
Europe (Energiewende Team, 2014). Despite the high price of the grid (EUR 400,000,000), the purchase
provides opportunities for renewable energy development of the city (The Local Europe AB, 2014). As
the city regains its energy independence, it would be more flexible for it to pursue its goals of adopting

renewable energy (World Future Council, 2017).

2. Preliminary findings of our recent research that suggests local renewable solutions could be

a viable energy option for HK’s long-term decarbonisation strategy

AESC is currently conducting an on-going, 15-month Public Policy Research Funding Scheme (PPR)
project funded by the Hong Kong Government’s Policy Innovation and Co-ordination Office (PICO)
titled “Engaging the community to develop a model for sustainable energy futures: A case study of two
prospective solar communities in Hong Kong” from September 2018 to November 2019 to research on
urban solar development in Hong Kong. The aims of the PPR project is to investigate whether solar
communities is a viable energy option for the energy future in Hong Kong, and to identify and develop
solutions to the technical, economic socio-political and institutional barriers vis-a-vis the Feed-in Tariff

Scheme.

Two prospective solar communities, Fairview Park in Yuen Long and Hong Lok Yuen in Tai Po, are
chosen for comparative study. These two communities are characterised by their low-density, low-rise
residential housing as well as rich and evenly distributed solar potentials among individual households.
This project adopts an interdisciplinary approach by conducting solar potential assessment with 51
households; in-depth, semi-structured interviews with 90 households and stakeholders, and ex-post
stakeholder workshops with 57 householders to examine household responses on community solar

development before and after the launch of Feed-in Tariff Scheme.

One of the major preliminary' findings of this research is that solar resources in these two communities
are plentiful. Accordingly to our GIS-based solar assessment (Table 2), the projected annual solar energy

potential of the entire Fairview Park community (including all 5,024 households) amounted to 42,138 -

! Full report of this study is expected to be available by end this year.
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44,424 MWh with an installed capacity of 42.5 MW.? This amount of electricity is equivalent to the

annual electricity consumption of about 12,800 — 13,500 three-person households.

The projected annual solar energy potential of the entire Hong Lok Yuen community (including 1,190
households) amounted to 16,926 — 18,093 MWh.? This amount of electricity is equivalent to the annual

electricity consumption of about 5,100 — 5,500 three-person households.

To put these estimates into context, 42.5 MW + 17.2 MW = 59.7 MW, which is already equivalent to
nearly 10% of the Hong Kong Government’s “solar target” of 660 MW.

To complement the community-wide solar assessment, we also conducted onsite solar assessment in
households in these two residential estates. The estimated annual solar energy potential of the 32 onsite

assessment Fairview Park households amounted to 222 MWh, with an estimated rooftop area of 1,078

ENERGY
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m?.  The estimated annual solar energy potential of the 19 onsite assessment HLY households

amounted to 210 MWh, with an estimated rooftop area of 984 m?.

Table 2: An overview of solar resources in Fairview Park and Hong Lok Yuen

Fairview Park

Hong Lok Yuen

Solar installed
capacity from
projection

42.5 MW

(assuming an estimated total rooftop
area of about 240,811 m? are fully
equipped with solar PV systems)

17.2 MW

(assuming an estimated total
rooftop area of about 97,544 m? are
fully equipped with solar PV
systems)

Solar resources
from projection

42,138 — 44,424 MWh/year
(240,811 m? estimated rooftop area;
equivalent to annual consumption of
about 12,800 — 13,500 3-person
households)

16,926 — 18,093 MWh/year
(97,544 m? estimated rooftop area;
equivalent to annual consumption
of about 5,100 — 5,500 3-person
households)

Solar resources
from onsite
assessment

222 MWh/year

(32 households; 1,078 m? estimated
rooftop area; equivalent to annual
consumption of about 67 3-person

households)

210 MWh/year

(19 households; 984 m? estimated
rooftop area; equivalent to annual
consumption of about 63 3-person

households)

2 We assume an estimated total rooftop area of about 240,811 m? are fully equipped with solar PV

systems.

3 We assume an estimated total rooftop area of about 97,544 m? are fully equipped with solar PV

systems.
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By sharing the preliminary findings of our research, we would like to urge the SDC to pay

sufficient attention to local renewable energy sources as a viable energy option for

decarbonizing Hong Kong.

Thank you very much for your kind attention.

Yours sincerely,

Daphne Ngar-yin Mah
Director

Asian Energy Studies Centre
Hong Kong Baptist University
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