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Introduction

The need to save energy and reduce carbon emissions in
buildings is of great significance.

55% of tOtal
energy endusein

Hong Kong is in
the form of

electricity

Buildings consume
90% electricity

Around 90% the total
GHG emissions in

Hong Kong is from the

consumption of ener
P gy Source: EMSD (2016). Hong Kong Energy End-use Data 2016.
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Article 2

(b) Increasing the ability to adapt to the adverse impacts of climate change and
foster climate resilience and low greenhouse gas emissions
development, in a manner that does not threaten food production;

(c) Making finance flows consistent with a pathway towards low greenhouse
gas emissions and climate- resilient development.
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175 parties signed on 22 April 2016
representing 49.67% of world’s
emissions

The Paris Agreement entered into force on 4 November 2016.

As of April 2017, 195 parties have signed the
treaty, 144 of which have ratified it,
accounting for 55% of world’s emissions

http://lwww.cop21.gouv.fr/en/a-record-over-160-countries-expected-to-sign-the-paris-agreement-in-new-york-on-22-april-2016/
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Building energy & carbon related codes, regulations and policies possible

timeline to zero carbon

Building
Regulation

Coal-fired
units banned
- Energy Efficiency Labeling
Registration
for electrical products

Building

Energy Code

Fresh Water
Cooling Tower

for greenhouse gas
emissions and
removals for

Green HK
Carbon Audit
campaign

Memorandum of
understanding with
National Energy
Administration

: APEC Target:
HK’s Climate ! reduction in
han | energy
i : intensity of at
Strategy | least 25% by
: 2030, with 2005
Energy Saving | as the base
! year
Plan !
1
1
1
1
1
1
1
1
|
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Intensity
reduction
target of
50% -
60% by
2020 as
compared
with 2005
level

2010 2011

Adopted
APEC'’s
Energy
Intensity
Target—to
reduce

energy
intensity by
45% by 2035
(base 2005)

2012 2013 2014

Hong Kong to achieve
energy intensity reduction
by 40 % by 2025 using
2005 as the base

Government buildings to
achieve 5% electricity
reduction target by 2020
(2014 as base); further

A AR 20160020

2030 2050
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Introduction

To inform the HKSAR Government on the formulation and
implementation of a possible ZCB policy for Hong Kong.

m 1he proposal of a bespoke zero carbon building policy for Hong Kong based on the
socio-technical systems framework;

m ldentified opportunities and risks associated with the formulation and implementation
of this policy;

m Recommendations for realising the identified opportunities and mitigating the identified
risks for effective reductions of building energy consumption and carbon emissions in

Hong Kong.

SGYPD THE UNIVERSITY OF HONG KONG
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Research Methodology
o

The research was conducted through the engagement with professionals
and stakeholders in Hong Kong over a 15-month period.

Phase One Phase Two Phase Three

AL

a policy
forum

policy fll a questionnaire follow-up focus group
development 4 survey interviews meetings

Study Components and Number of Participants

ltems Questionnair | Follow-up | Four Focus Discussion
esurvey Interviews group meeting | forum

Number of
participants
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A Socio-Technical Systems Framework

Technical-svstems+

s
¢ Stakeholder- Target-&- Measure-&- Stakeholder- \
f Group-1+ » timeline+ indicator+ « Group -3+ \
I 1
1
+ |
|
Stakeholder- Stakeholder- ,’
Group -2+ Definition-& Renewable- Group n I
B F
scope+ energy+ !
/
-
- - -
Geographic-context /.:' Il T — \ Social contexts
11

Pan, W. and Ning, Y. (2015) A Socio-technical Framework of Zero Carbon Building Policies. Building Research and Information, 43(1), 94-110.



Results and Analysis —— Policy Scenarios

o Definition and Scope o

The generic definition of a ZCB (or a LCB) is a building within its defined systems
boundaries with net-zero (or very low) carbon emissions on an annual basis
during the operational stage of the building.

o Target and Timeline o
Possible pOIiCy timeline to zero carbon Private residential building (existing)
A= RERE (FET)
Public residential building (existing) | Private non-residential building
AFAEER RS (RTF) (existing)

. LA IR A R EE (B AF)
Private residential building (new-build)

FLAEER RS (Frd)
|
Public residential building (new-build) | < - )
ANHAEE RS () i : \
1 b1 \l
. _‘-.\
A )
'
! '
| :
Public non-residential building (existing)
] N F IR TS (BL7F)
\ |Private non-residential building (new-build)
\ A FHEE RS (BT ER)
\! |
Public non-residential building (new-build)

AFIFEE AR REE (AT R)




Results and Analysis —— Policy Scenarios

° Measures and indicators °

carbon emission intensity (CEl): kgCO2Ze/m?/year
energy use intensity (EUI): kWh/m?/year

o Use of Renewable Energy o

on- or off-site and directly connected with the building
and/or
off-site and indirectly connected with the building

[ .
SRR /1N /N
1% 87 -
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Results and Analysis
I sa—

Participants (235/1000)

Professional Manufacturers

advisors and suppliers
21% 11%

Government
and its
departments
and agencies

Contractors 15%
9%
Financers,
bankers and
Estate and mortgage
facilities lenders
managers 5%
6% Universities
Developers, and
clients and professional
Investors bodies

15% 18%

&y THE UNIVERSITY OF HONG KONG
@ £ HKU CIVILENGRG. DEPT.




Results and Analysis —— Perceptions
o e

Q: How would you appraise the statement:
“Hong Kong is lacking a strategic policy
leading to zero carbon”? (N=235)

Neutral
19%
Disagree
7%
Strongly Strongly
disagree agree
3% 23%

R A

& 7, THE UNIVERSITY OF HONG KONG

Q: How important do you view the need for
a zero carbon building (ZCB) policy for
Hong Kong? (n=235)

Important
Neutral 50%

16%

Not
important
3%

Not
important Very
at all important
1% 30%

AWAN



Results and Analysis — Perceptions
e e

Agree
49%

Strongly
agree

12%
Strongly

Appraisal of the ZCB
policy target: public
buildings first and

. di
A Strongly then private ones 'Safree
57% o (n=235)
10% Disagree
Neutral 19%
Strongly 17%
disagree
1%
° _ Neutral Agr;ae
Appraisal of the ZCB 359 12% Strongly

policy target: residential

i agree
Neutral D'S;'gee buildings first and then %
o 0 non-residential ones
23% _
_ o (n=225) Strongly
Appraisal of the proposed ZCB definition (n=235) Disagree disagree
44% 8%

i, 22, THE UNIVERSITY OF HONG KONG
A > HKU DEPT.
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Q: How would you rank the following strategies for achieving
net zero carbon in the ZCB policy for Hong Kong?

45%
40%
Wuser behavior renewable

o 35% energy
< 300% ®building envelope energy
© efficiency
.,g 25% ®HVAC energy efficiency
& 20%
5 M office equipment efficiency
% 15%
o i

10% ® on-site renewable energy

5% W offsite renewable energy

0%

rank3 rank4 rank5
Ranking

Some other proposed strategies:

e Carbon trading e Smart metering & monitoring
 Demand-side control » Legislation
* Incentives e Zero carbon competition between landlord

e Construction and maintenance



Q: How would you evaluate the difficulty with
implementing the proposed ZCB policy in
Hong Kong”?

Neutral
17%

Not
difficult
7%

Not
difficult at

e Il
Difficult a
56% 1%
Very
dificult
19%

, o K =

&gy THE UNIVERSITY OF HONG KONG
T

Q: How would you describe the
willingness of the building industry in

Hong Kong to support the ZCB policy?

Neutral
36%

Strong
12%

Very
strong
1%

Very weak
10%

Weak
41%

Q: How would you describe the
willingness of the public in Hong Kong to
support the ZCB policy?

Strong
23%

Very
strong
1%

Very weak
7%

Neutral
37%

eak
32%

4.4
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Results and Analysis —— Opportunities vs. risks
-

“The opportunities from formulating and implementing
the ZCB policy outperform the risks”

Agree Strongly agree
47% 9%
Strongly disagree
1%
Disagree
10%

Neutral
33%

A§p’> THE UNIVERSITY OF HONG KONG
GRS HKU CIVILENGRG. DEPT.
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Results and Analysis —— Recommendations
-

Q: Who would you think are the key stakeholders
to mitigate the possible risks?

Developers, clients and investors

Government and its
departments and agencies

Universities and professional
bodies

Estate and facilities managers

Manufacturers and suppliers

Gernal Public

Contractors

Financers, bankers and

mortgage lenders

Professional advisors

T 82.67%

T 75.33%

I 26.00%

I 21.33%

I 18.00%

BN 13.33%

I 13.33%

BN 10.67%

BN 10.67%



Results and AnalySiS —— Opportunities, risks and recommendations
|

O Raising public awareness of sustainable living

O Promoting strategic urban planning for long-
term city development

O Cutting down building energy consumption

&

O Geographical difficulties for
domestic renewable energy

generation

O Heavy reliance on fossil Recommendations
fuels N O Encouraging energy and carbon

L Resistance of practitioners reduction through urban planning
to support the policy due to 0 Demonstrating life cycle economies
uncertain benefits and cost benefits of ZCB

L Setting zero carbon/energy targets in
— public project procurement
R X Zl ZIB

72, THE UNIVERSITY OF HONG KONG




Q:How would you rate the overall feasibility to
formulate and implement the proposed ZCB policy
in Hong Kong?

Highly possible
7%

Possible
43%

Highly
Impossible
3%

Impossible
8%

Half and half
39%

&gy THE UNIVERSITY OF HONG KONG
T
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Discussion

Policy Scenarios of Zero Carbon Building for Hong Kong

developers,
clients and =) Definition and Scope Target and Timeline - manufacturers
Investors i

- “true’ ZCB or LZB? - agaressive or conservative? and suppliers

» embodied energy included or not? = non-residential first or residential first?
estate and + general definition or scenario-based + only new buildings or both new and government and
facilites  mp definition? existing buildings? 4 its departments
managers « world-wide definition or Hong Kong and agencies

specified definition?

To Survive or To Lead?

- financers,
n le En
Measures and Indicators Renewable Energy - bankers and
contractors M * commaon measures or specified + solar power as main focus or not? mortgage
measures? « promate waste from energy or not? lenders
* single indicator or several indicators? + feasible to act as a key role or not?

. » gross floor area or site area? » carbon trading or not? . -
professional 9 - um::ermltles ]and
advisors professiona

bodies
Gl o vevinsry /N /N
A THE UNIVERSITY OF HONG KONG Pan, W. and Pan, M. (2017) Policy Scenarios of Zero Carbon Building for Hong Kong: ~ p—

To Survive or To Lead? WSBE17, Hong Kong, 5-7 June 2017. G e



Conclusions

(1 Possible ZCB Policy for Hong Kong is proposed as a socio-technical system.
1 A L/ZCB policy is widely recognized as a necessity for Hong Kong.
(] Debates exist on details of policy scenarios of ZCB for Hong Kong.

O Strengthening the partnership between different stakeholders is crucial.
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