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Executive Summary 

The project ‘Shaping Hong Kong—Strategies for optimising Hong Kong’s living environment 

beyond 2030’ is commissioned by the Institution of Civil Engineers, Hong Kong Association 

(ICE HKA), with an aim to build a strategy for optimizing the living environment in Hong Kong 

beyond ‘Hong Kong 2030—Planning Vision and Strategy’. The main theme of this project is 

to explore the possible roles civil engineers can take in ‘achieving low carbon living for a high 

density environment’ in Hong Kong beyond ‘HK 2030’. This study aims to deliver a strategic 

document to the Government for optimizing the living environment, enabling ICE HKA to 

align with the ICE Council in terms of positioning civil engineers at the heart of society to 

deliver sustainable development. This project adopted a wide array of research 

methodologies encompassing desktop research, literature review, interviews, policy audit, 

seminars, telephone survey, community meetings and strategy formulation.  

 

The Need to Move Beyond 2030 

Given global, national and local changes, there is a pressing need for Hong Kong to move 

beyond 2030 and adopt low-carbon urbanism. Globally speaking, the accumulation of GHGs 

in the atmosphere has led to catastrophic impacts including severe weather patterns, 

sea-level rise, saltwater intrusion and more intense storms, presenting risks to all. Nationally, 

China has realised the impacts of rapid industrial and urban development on the 

environment and has implemented massive low-carbon pilot programmes to move the 

country towards low-carbon urbanism. Locally, with rapid urban development, the city is 

now facing various problems ranging from economic and spatial restructuring, social 

polarization, demographic challenges, regional integration and environmental degradation. 

However, HK2030, which was published by the Planning Department in 2007, did not 

directly address these problems. The Study pays scant attention to low-carbon urbanism. 

Advocating low-carbon urban development in the dense living environment of Hong Kong 

will provide meaningful and urgent input into HK2030+. 

 

Principles and Directions of Low-Carbon Infrastructure Development 

Climate change and global warming have pointed to a need to decouple urbanization from 

carbon emissions. Hence, it is necessary for civil engineers to re-frame and refine the value 

system in delivering infrastructure that minimizes the emission of green-house gases. Under 

this overarching principle are four key principles: 

 Holistic and integrated approach 
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 Promoting environmental sustainability: nature as model and teacher 

 Promoting social sustainability: intra-and inter-generational equity 

 Embedding low carbon considerations in the business model or project cycle 

 

Based on these principles, the following table captures the priorities of various measures to 

spur the adoption of low-carbon infrastructure in Hong Kong. 

 Buildings and 

Public Realm 

Energy Transport Waste Water 

Sh
o

rt
-t

er
m

 

 Inter-ministerial Committee 
 Green Infrastructure Council 
 Green procurement policy extending to the private 

sector 

 Research and development on 
low-carbon development 

 Public education 

 Develop a 
performance 
based system to 
assess for all new 
buildings in Hong 
Kong  

 Adopt district 
cooling and 
passive building 
design 

 Aim at 100% 
achievement of 
the open space 
planning 
standards 

 Encourage 
buildings to 
self-generate 
electricity 

 Utilize ICT 
technologies to 
develop smart 
grids 

 
 

 Promote 
non-motorized 
transport as a 
mode of 
transportation 

 Promote 
eco-driving 
practices 

 Develop a 
strategy to 
better manage 
the freight 
sector 

 Develop much 
bolder targets, 
laws and 
policies in 
diverting 
municipal waste 
from landfill 

 Introduce 
producer 
responsibility 
system and 
promote public 
education to 
create a zero 
waste culture 

 Develop an 
integrated 
blue-green 
infrastructure 

 Continue to 
repair or replace 
leaking pipes 
and adopt 
higher energy 
efficient 
pumping 
equipment 

 Public education  

M
e

d
iu

m
-t

er
m

 

 Adopt low impact 
developments 

 Roll out financially 
viable and 
sustaining 
programmes to 
retrofit buildings 

 Build smart city 
to provide 
integrated 
urban services 

 Maximise the 
use of SCAs 
through a 
two-pronged 
strategy: 
o Decarbonise 

the energy 
sector 

o Economise/  
optimise on 
electricity 
use through 
smart grids 
and ICT 
initiatives 

 Promote the 
use of public 
transport 

 Promote 
low-carbon 
fuel or vehicle 

 Use of IT to 
manage and 
rationalize 
transport 

  Conduct 
sustainable 
river 
restoration 
programme 

Lo
n

g-
te

rm
 

 Produce an 
ecologically sound 
urban 
environment 

 Achieving 100%  
'complete 
neighbourhood’  

 Turn waste to 
resource 

 
Future-proof our 
city against 
powerful storms 
through 
assessment of 
climate 
vulnerability 

 

   
Hong Kong can aim at cutting our carbon emissions by 50 per cent by the year 2050 
with 2005 as the baseline. 
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1. Introduction 
 

This project is commissioned by the Institution of Civil Engineers, Hong Kong Association (ICE 

HKA), with the aim of building a strategy for optimizing the living environment in Hong Kong 

beyond ‘Hong Kong 2030 - Planning Vision and Strategy’ as a response to the vision of 

‘Shaping the World’ by the Institution of Civil Engineers (ICE). The main theme of this project 

is to explore the role civil engineers can play in ‘achieving low carbon living for a high density 

environment’ in Hong Kong as the city is facing economic and spatial restructuring, social 

polarization and regional integration matters that challenge its further development in terms 

of meeting the needs of its aging population, high density urbanism, waste management, 

urban renewal, transportation networks etc. 

 

The objectives of this study are as follows:  

 To align with ICE’s global vision of ‘Shaping the World’; 

 To deliver a strategic document to HKSAR Government on the views on strategies for 

optimizing Hong Kong’s living environment beyond 2030; and 

 To reinforce the Public Voice initiative of ICE HKA and enhance ICE HKA’s image as 

promoter of the positive impact that civil engineers have on society.  

 

ICE is an international organisation that strives to promote and advance civil engineering 

around the world with an aim to ‘foster and promote the art and science of civil 

engineering’, visioning to place civil engineers at the heart of society to deliver sustainable 

development (ICE, 2011; ICE website, 2014). Set up in 1818, the Institution has more than 

80,000 members throughout the world. The ICE HKA is the largest region outside the UK, 

with nearly 5,300 members. 

 

To respond to ICE’s global vision of ‘Shaping the World’, ICE HKA commissioned this study to 

explore the possible roles civil engineers can take in ‘achieving a low carbon living for the 

high density environment’ in Hong Kong. In October 2007, the Planning Department 

released Hong Kong 2030 - Planning Vision and Strategy (HK 2030 Study) which is regarded 

as a long-term planning strategy to ‘guide future development and provision of strategic 

infrastructure, and to help implement government policy targets in a spatial form’, realizing 

the vision of making Hong Kong Asia’s world city (DB&PD, 2007, p.1). Recently, the Planning 

Department has begun work on ‘Hong Kong 2030+: Towards a Planning Vision and Strategy’ 

to update the 2007 document, ‘to examine the strategies and feasible options for overall 
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spatial planning and land and infrastructure development for Hong Kong beyond 2030’1, in 

the light of the latest needs of the city. Going beyond the ‘HK 2030’ plan, the ICE HKA study 

aims to deliver a strategic document to the Government for optimizing the living 

environment. It will thus enable ICE HKA to align with the long-term issues identified by the 

ICE Council to position civil engineers at the heart of delivering sustainable development, 

responding to the global vision while operating locally. 

 

In the previous stages of the study, a set of principles, evaluation criteria and benchmarking 

pointers were identified for the development of infrastructure that supports ‘low carbon 

living in high density environments’. This set of principles and evaluation criteria was then 

used to audit and assess existing infrastructure-related policies, projects and practices in 

Hong Kong. Based on the previous research findings from a literature review, policy audit as 

well as comments from the ICE expert panel, a questionnaire was formulated to examine the 

lay public’s understanding, attitudes, aspirations and willingness of behavioural changes to 

achieve ‘low carbon living in a high density environment’. A total of 1,003 successful samples 

were surveyed from different districts of Hong Kong. Drawing on the results of the previous 

stages of work, this Report outlines the principles, directions and parameters of 

infrastructure development in Hong Kong beyond 2030. The following section provides a 

brief recapitulation on the research methodology. Section three justifies the need for 

investigating low carbon development of Hong Kong beyond 2030. Section four summarizes 

the principles and directions of low carbon infrastructure development. Section five 

highlights the possible parameters of low-carbon infrastructure developments in Hong Kong 

beyond 2030 after reviewing eight global cities. With reference to the results of all the 

research activities, including the policy audit and the telephone survey, sections six and 

seven lay out the strategy for the city and various sectors central to the civil engineering 

profession. Section eight presents a roadmap towards low carbon development and section 

nine concludes the Report. 

 

 

 

 

 

 

 

                                                      
1 Source: http://www.pland.gov.hk/hk2030plus/en/study.html 

http://www.pland.gov.hk/hk2030plus/en/study.html
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2. Research Methodology 
 

This Report is the outcome of a wide array of research methodologies (Table 1), 

encompassing desktop research, literature review, interviews, policy audit, seminars, 

telephone survey, community meetings and strategy formulation. 

 

Table 1: The Flow of Study 

Stage Tasks Methodology Deliverables 

1.
 R

ev
ie

w
 o

f 

lit
er

at
u

re
 &

 

b
es

t 
p

ra
ct

ic
es

  To synthesise literature and 

best practices of 

infrastructure development 

 To generate a set of 

principles, evaluation 

criteria & benchmarking 

pointers 

 Desktop research 

 Literature review 

 Brainstorming session with 

experts, including the Local 

Expert Panel formed by ICE 

HKA 

Low-carbon living in 

high density 

environment: 

principles, evaluation 

criteria and 

benchmarking 

indicators 

2.
 P

o
lic

y 
A

u
d

it
  To audit 

infrastructure-related 

policies and practices in 

Hong Kong 

 To identify strengths, 

weaknesses, opportunities 

and threats 

 Desktop research 

 Interviewing government 

officials 

 Meeting with experts in the 

field 

Infrastructure-related 

policy and practices in 

Hong Kong: audit of 

their performance with 

reference to low 

carbon living 

3.
 F

o
rm

u
la

ti
o

n
 

o
f 

Q
u

es
ti

o
n

n
ai

re
 To formulate a questionnaire 

on ‘low carbon living in 

high-density’ environment to 

seek the aspirations and 

views of the general public 

 Synthesis of research findings 

into a draft questionnaire 

 Scrutiny of the draft 

questionnaire by experts 

 Circulation of the draft 

questionnaire to different 

parties for comments 

Questionnaire on ‘low 

carbon living in a high 

density environment’ 

4.
 T

el
ep

h
o

n
e 

su
rv

ey
 

Telephone survey to seek the 

views, attitudes and likely 

behavioural changes of the 

general public in Hong Kong 

 Telephone survey conducted 

by the Hong Kong Institute of 

Asian Pacific Studies 

 Research results shared in a 

seminar and a community 

meeting 

Analysis of survey 

results on the 

aspirations, attitudes & 

views of Hong Kongers 

on low carbon living in 

a high density 

environment 

5.
 S

tr
at

eg
y 

 

Fo
rm

u
la

ti
o

n
 Formulation of a strategy  

outlining the principles, 

directions and parameters of 

infrastructure development 

in Hong Kong 

 Synthesis of the research 

findings 

 Writing up of the strategy 

 Scrutiny of the draft by 

experts, including the Local 

Expert Panel 

A strategy that outlines 

the principles, 

directions and 

parameters of 

infrastructure 

development in Hong 

Kong 

Source: Research team. 
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3. The Need to Move Beyond 2030 
 

3.1 Hong Kong 2030 (HK2030) 

In 2007, the Planning Department published Hong Kong 2030: Planning Vision and Strategy, 

with the purpose of updating the Territorial Development Strategy for Hong Kong. The 

HK2030 Study provides broad concepts and sets out planning directions for the city’s spatial 

development, responding to various social, economic and environmental needs in the next 

20 to 30 years. With the vision of retaining Hong Kong’s position as Asia’s world city, Hong 

Kong has set sustainable development as an overarching principle to address the different 

issues from living environment, economic restructuring, regional integration to increasing 

population. Table 2 summarises its broad concepts and planning direction:  

 

Table 2: Hong Kong 2030: A Quick Summary 

Theme Content 
Vision  ‘To strengthen Hong Kong’s position as Asia’s world city’ 
Goal ‘Adhere to the principle of sustainable development to 

balance social, economic and environmental needs to achieve better 
quality of life for present and future generations’ 

Planning Objectives  Providing a good quality living environment 
 Conserving the natural landscape  
 Enhancing Hong Kong’s hub functions 
 Meeting housing and community needs 
 Providing a framework to develop a safe, efficient, economically 

viable and environmentally friendly transport system 
 Promoting arts, culture and tourism to ensure Hong Kong will 

continue to be a world-class destination  
 Strengthening links with the Mainland to cope with the rapid 

growth of cross-boundary interaction 
Future Roadmap   Do More With Less – ‘to strive at better quality, higher efficiency 

while being prudent on resource utilisation and cautious about 
embarking on massive construction programmes on greenfield 
sites’ 

 Placing Quality Over Quantity – ‘provision of a quality living 
environment could entail improving design, enhancing 
accessibility, respecting the environment, appreciating nature 
and heritage, encouraging good practice, boosting efficiency and 
augmenting co-ordination across policy areas, and such like’ 

 A Structured Strategy: ‘i) Providing a quality living environment; 
ii) Enhancing economic competitiveness; and iii) Strengthening 
links with the Mainland’ 

Source: Development Bureau and the Planning Department (DB&PD) (2007). The Hong Kong 2030 Planning 
Vision and Strategy: Final Report, pp. 19, 21-23, 161-165. 
http://www.pland.gov.hk/pland_en/p_study/comp_s/hk2030/eng/finalreport/ 

 

 

http://www.pland.gov.hk/pland_en/p_study/comp_s/hk2030/eng/finalreport/
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The strategies identified in the HK2030 Roadmap can be summarized as follows (DB&PD, 

2007, pp.166-196, xxxvii): 

1. Direction I – Providing a Quality Living Environment 

 Creating a Sense of Place through strengthening local character and identity, 

planning for diversity and inclusivity, enhancing harmony and balance of the built 

environment, respecting heritage and cultural characteristics and cherishing our 

natural endowments. 

 Smart Use of Space and the Built Fabric through practising three-dimensional 

planning and mixed-use developments, encouraging re-cycling of land and buildings 

and containing urban growth. 

 Improving the Environmental Quality through co-ordinating with environmental and 

other policies, practising good land use planning and encouraging better 

urban/building design. 

 Ensuring Adequate and Timely Provision of Housing Land through consolidating 

existing development opportunities, facilitating urban renewal and planning for New 

Development Areas (NDA). 

 

2. Direction II – Enhancing Economic Competitiveness 

 Reinforce Hub Functions by ensuring adequate land for Grade A Offices at Strategic 

Locations, facilitating development for general business uses, providing flexibility for 

special industries, enhancing the port and airport and improving tourism. 

 Revitalise Degenerated Urban and Rural Areas through revitalising old urban areas, 

reviving degenerated rural townships and promoting beneficial use of the rural areas. 

 Provide a Physical Environment Conducive to Human Capital Development through 

providing a good living environment and strengthening our facilities and leveraging 

on our links with the Mainland. 

  

3. Direction III –Strengthening Links with the Mainland 

 Strengthen Physical Linkages through strengthening regional links and strengthening 

national and international links. 

 Capitalise on the Strategic Locational Advantages of Boundary Areas through 

identifying opportunity areas in the closed area and planning for a new Heung Yuen 

Wai/Liantang Control Point. 

 Facilitate Information Exchange through further strengthening information exchange 

at the Government-to-Government level and sharing of experience. 

 Facilitate development of a ‘City-Region’. 
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4. On other strategic infrastructure 

 Waste management: Enhancing the capacity of solid waste handling facilities by 

extension of existing landfills and planning of new landfills as well as development of 

integrated waste management facilities and the EcoPark. 

 Sewage treatment: Completing remaining stages of the HATS and sewerage master 

plan reviews before 2020. 

 Power supply: Gradual change from coal to gas power generation, supplemented by 

other forms of renewable energy such as wind power, solar energy etc. 

 Water supply/ treatment: 

o Have Dongjiang water as one of the major sources of raw water and balancing 

the supply quantity with the demand; 

o Further study on coastal sites for desalination installations as one of the possible 

alternative water sources; 

o Conduct a feasibility study on the engineering strategy for the Total Water 

Management to map out the long-term strategy on the distribution of water 

supply from various sources. 

 Telecommunications: Envisage the extension of Teleport to cater for long-term 

requirement. 

 

Sustainable development is the overarching principle of HK2030, aiming to strike a fine 

balance between social, economic and environmental considerations. The Study also 

advocates ‘doing more with less’ and a ‘quality over quantity’ environment in the future 

roadmap for Hong Kong. However, as shown above, the broad concepts and directions 

recommended in the Study are rather general, giving only broad directions of development 

with few concrete suggested actions. Indeed, the Study pays scant attention to low-carbon 

development. The word ‘low-carbon’ is missing in HK2030 and even climate change appears 

only twice, once in a general context (p.29) and once in a cited reference (p.100). Hence, it is 

important to move beyond rhetoric for real actions. Advocating low-carbon urban 

development in the dense living environment of Hong Kong will provide meaningful and 

urgently needed input into HK2030+. 

 

3.2 A Need to Move Beyond HK2030 

It is imperative for Hong Kong to adopt low-carbon urbanism due to global, national and 

local changes. Globally, since 2008 more than 50 per cent of the world’s population live in 

cities and by 2050 it is estimated that the figure would grow to 70 per cent (Atkins, 2012, 

p.3). While cities occupy only two per cent of land on planet earth, they account for 67 to 76 
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per cent of energy consumption and 71 to 76 per cent of energy-related carbon emissions 

(IPCC, 2014, p.25). The use of fossil fuels in the industrialisation and urbanisation processes, 

deforestation and land use changes have led to the accumulation of greenhouse gases 

(GHGs) in the atmosphere as well as a reduction of the sequestration capacity of oceans and 

vegetation (UN-Habitat, 2011, p.3). The accumulation of GHGs in the atmosphere has led to, 

among others, severe weather patterns, sea-level rise, saltwater intrusion and more intense 

storms, presenting risks to all, especially the poor. Therefore, it is of paramount importance 

for city dwellers, governments and market players to formulate cohesive strategies to 

redirect the current carbon-intensive development pathway towards a low-carbon one. 

 

In China, experiments with low carbon development have started since 2010. In July 2010, 

the National Development and Reform Commission (NDRC) promulgated ‘Several Opinions 

to Promote Low Carbon Development’, implementing low-carbon pilot programmes in five 

provinces (Guangdong, Liaoning, Hubei, Shaanxi, Yunnan) and eight cities (Tianjin, 

Chongqing, Shenzhen, Xiamen, Hangzhou, Nanchang, Guiyang, and Baoding) (NDRC, 2010). 

The National 12th Five Year Plan (2011-15) particularly highlights green and low-carbon 

development, constructing energy-saving and environmentally friendly society in the face of 

severe environmental degradation and the threat of global warming (Constitutional and 

Mainland Affairs Bureau, 2011). NDRC had another round of designating low carbon pilot 

provinces and cities in April 2012 (China Climate Change Info-Net, 2012). These strategic 

actions show that the country has realised the impacts of rapid industrial and urban 

development on the environment and has endeavoured to move the country towards 

low-carbon urbanism.  

 

Hong Kong has also grown tremendously over the past century, transforming from a fishing 

village to an international financial centre. However, along with rapid development, the city 

is facing various deep-rooted problems ranging from economic and spatial restructuring, 

social polarization, demographic challenges to regional integration, as well as environmental 

degradation. Despite being ranked as the world's freest economy for 21 consecutive years, 

the city has increasing inequality and disparity between the rich and the poor. The Gini 

Coefficient has continued to rise from 0.525 to 0.533 and 0.537 in 2001, 2006 and 2011 

respectively (Census and Statistics Department, 2011, p.84)2. Furthermore, it is projected 

that the population of Hong Kong will increase from 7.07 million in 2011 to 8.47 million in 

2041, with an average annual growth rate of 0.6 per cent. During the same period, the 

                                                      
2 Source: Census and Statistics Department (CSD) (2011). 2011 Population Census Thematic Report: Household 

Income Distribution in Hong Kong: http://www.statistics.gov.hk/pub/B11200572012XXXXB0100.pdf, p.84.  

http://www.statistics.gov.hk/pub/B11200572012XXXXB0100.pdf
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Greenhouse Gas Emissions in Hong Kong 

proportion of population aged 65 and over will increase drastically from 13 to 30 per cent 

and the median age will rise from 41.7 to 49.93. These issues need to be considered when 

planning public facilities and infrastructure.  

 

In 2012, greenhouse gas emissions in Hong Kong reached 43,100 kilo tonnes CO2-e, about 

23 per cent higher than in 1990 (Figure 1). Global warming has led to climate change. The 

rise in temperature has averaged 0.12°C per decade over the past 124 years. The current 

mean annual temperature is 23.1°C and it is projected to increase by 4.8°C to 27.9°C by 2100. 

Both hot nights (with a minimum temperature of 28°C or above) and very hot days (with a 

daily maximum temperature of 33°C or above) are projected to increase from 13.1 to 41.2 

nights and 9.8 to 15.3 days respectively by 2100. On the contrary, cold days (with a minimum 

temperature of 12°C or below) would decrease from 18.6 to less than one day by 2100. 

Precipitation has been increasing by about 25 mm per decade between 1885 and 2008. The 

current average annual rainfall is 2,383mm and is expected to increase to 2,572 mm by 2100. 

Thunderstorm frequency is also projected to increase from an average of 37.1 days per year 

(1971-2000) to 55.3 days by 2100. The rate of sea level rise stands at 2.4-2.7 mm per year 

currently (Environmental Protection Department, 2010). 

 

Figure 1: Greenhouse Gas Emissions in Hong Kong from 1990 -2012 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Environmental Protection Department, 2015a. 

 

 

                                                      
3 Source: Census and Statistics Department (CSD) (2012). Hong Kong Population Projections 2012-2041: 
http://www.statistics.gov.hk/pub/B1120015052012XXXXB0100.pdf, p.5.  

http://www.statistics.gov.hk/pub/B1120015052012XXXXB0100.pdf
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Figure 2 shows that electricity generation is the largest sector of greenhouse gas emissions, 

accounting for 68 per cent of the total greenhouse gas emissions in Hong Kong. Buildings 

account for 89 percent of the total electricity consumption at end-use level in Hong Kong4. 

Table 3 shows that the commercial sector is the largest electricity consumer with more than 

60 per cent of electricity consumption. 

 

Figure 2: Greenhouse Gas Emission Trends of Hong Kong by Sector from 1990-2012 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Remarks: # Including Towngas production which accounts for only about 1% of GHG emissions caused by 

energy production  
Source: Environmental Protection Department, 2015a. 

 

  

                                                      
4 Source: Environmental Protection Department: 

http://www.epd.gov.hk/epd/english/climate_change/bldg.html. 
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Table 3: Electricity Consumption by Sectors from 2002 to 2012 

Year Residential Commercial  Industrial Transport  

2002 24% 61% 12% 3% 

2003 25% 61% 11% 3% 

2004 24% 61% 11% 4% 

2005 25% 61% 10% 4% 

2006 24% 64% 10% 2% 

2007 25% 65% 9% 2% 

2008 25% 65% 8% 2% 

2009 26% 65% 7% 2% 

2010 26% 65% 7% 2% 

2011 26% 66% 6% 2% 

2012 27% 66% 6% 2% 

Source: Electrical and Mechanical Services Department, 2014, p.12 

 

In 2010, the Government published a consultation document, Hong Kong’s Climate Change 

Strategy and Action Agenda (henceforth Climate Change Strategy), setting targets to reduce 

the city’s carbon intensity by 50-60 per cent by 2020 when compared to 2005, with a vision 

to ‘promoting a low carbon living’ (p.3). The document however does not clearly define the 

meaning of ‘low carbon living’ (except stating that it is ‘a simple concept’) but suggests that 

‘low carbon economy’ represents a paradigm shift to power industrial, commercial and 

financial markets ‘with low carbon energy and using less to achieve more’ (p.4). 

 

The international, national and local trends suggest that there is a need for Hong Kong to 

move towards low-carbon urbanism. The following sections endeavour to develop a 

low-carbon infrastructure development strategy for Hong Kong as one of the means to move 

the compact city towards low-carbon development. Before laying out the strategy, let us first 

outline the principles and the evaluation criteria for low-carbon infrastructure development. 
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4.  Guiding Principles for Low-Carbon Infrastructure 
Development 

 

Principles of Low-Carbon Infrastructure Development 

In the face of accelerating climate change and global warming in the 21st century, human 

beings face the formidable sustainability challenge of maintaining economic growth and 

satisfying the growing needs of the human race while at the same time protecting, 

transforming and improving the natural environment. The basic idea of low-carbon 

development is to decouple GHG emissions and the urbanisation process. ESCAP and KOICA 

(2012) advocate a ‘roadmap’ (Figure 3) towards green economic growth that stresses 

resource efficiency. Transforming the economy through consuming fewer resources and 

producing less environmental impact while creating more growth and jobs is regarded as ‘a 

double dividend’. Low-carbon urbanism requires systemic changes of the ‘invisible structure’ 

encompassing market prices, governance, regulations and lifestyles, as well as the ‘visible’ 

urban infrastructure. The traditionally separately designed and operated infrastructure 

systems comprising physical infrastructure, buildings and energy system etc. all need to be 

(re)designed, (re)planned, (re)developed and managed a holistic and integrated whole. This 

can be aided by the advancement of the information and communication technology (ICT) 

industry. 

 

Figure 3: Five Tracks of Low Carbon Green Growth 

 

Source: Modified from ESCARP, UN and KOIKA, 2012, p.34. 
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Given the fact that civil engineering is fundamental to every aspect of the urban built 

environment from buildings, energy, transport, waste and water, to utility related 

infrastructure including water and energy etc., it is therefore necessary for civil engineers, 

together with other stakeholders, to minimise the carbon content of inputs, throughputs 

and outputs of urban developments. It is quintessential for civil engineers to capitalise on 

technological developments to creatively develop infrastructure that harmonises with the 

environment and at the same time fosters an ethical and socially equitable development 

process. 

 

Hence, an overarching principle for professionals in the built environment in general, and for 

the civil engineers in particular, is a need to re-frame and refine their value system in 

delivering infrastructure that minimizes the emission of greenhouse gases (GHGs). It is 

important for civil engineers to work together with other professionals and stakeholders to 

develop a more holistic understanding of the complex relationships of the socio-economic, 

technological and ecological systems. 

 

Under this overarching principle of reframing the value systems, civil engineers have to 

transform a hard engineering approach in tackling development issues into one that seeks to 

understand and respect environmental limits and treat nature as a model and teacher. It is 

therefore important to appreciate ‘less is more’ and explore ingenious ways in the course of 

development to enhance or even restore the ecosystem, minimising resource inputs without 

compromising the ability to satisfy the various socio-economic needs of humankind. 

 

To facilitate low-carbon living in a high-density environment, the provision of facilities should 

aim at nurturing personal growth, fostering family cohesion and resilience, and promoting 

community development, dimensions directly related to social sustainability and a fair 

distribution of resources. These concerns are usually translated into mixed compact urban 

developments served with mass transit, convivial public spaces with natural features, vibrant 

local economies and urban amenities easily accessible by walking or cycling, all made 

possible through participatory planning, design, implementation and management 

processes as well as the transformative development of the ICT. 

 

The challenge for the civil engineering profession is to operationalise these principles for 

sustainable and viable business practices and project cycles. Each conception of civil 

engineering work should be scrutinised thoroughly by different stakeholders to check 

whether the anticipated demand could be met by measures other than new development. If 
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new development is inevitable, could it be done with minimum carbon inputs, throughputs 

and outputs? This will have immense implications on how costs and benefits are calculated 

and how resources are used to achieve socio-economic and environmental benefits besides 

delivering low-carbon infrastructure. In other words, a sustainable strategy with appropriate 

scope, specific targets and measures and participatory channels for different stakeholders 

should be in place to guide infrastructure developments, especially those that have a long 

life span. 

 

Table 4 below lists the overarching principle, that is, a need for reframing and refining the 

value system of civil engineers in delivering low-carbon infrastructure, the four key principles 

under it and the respective evaluation criteria: 

1. Holistic and integrated approach 

2. Promoting environmental sustainability: nature as model and teacher 

3. Promoting social sustainability: intra- and inter-generational equity 

4. Embedding low carbon considerations in the business model or project cycle 

 

 

Table 4: Principles and Evaluation Criteria of Low-Carbon Infrastructure Development 

OVERARCHING PRINCIPLE: REFRAMING AND REFINING THE VALUE SYSTEM IN 
ORDER TO DELIVER LOW CARBON INFRASTRUCTURE 

PRINCIPLE 1: HOLISTIC AND INTEGRATED APPROACH 

Evaluation Criteria  

Adopting holistic thinking in producing creative low-carbon solutions through: 

 Conceptual integration: integrated understanding and utilisation of traditionally segregated 

natural science and social science disciplines. 

 Technical integration: adoption of interdisciplinary and transdisciplinary solutions and ICT 

options to derive multiple socio-economic, environmental and ecological benefits. 

 Process integration: integrative and creative design throughout the project life cycle to achieve 

multiple benefits and functions.  

PRINCIPLE 2: PROMOTING ENVIRONMENTAL SUSTAINABILITY: NATURE AS MODEL AND TEACHER 

Evaluation Criteria 

 Adopting the biomimicry principles: closing the water, energy and waste loop systems through 

the use of renewable energy, harvesting re-use water and eliminating waste. Adopt waste-free 

design into products, processes and systems. 

 Minimizing resource input, environmental externalities and carbon production in the 

production, distribution and consumption processes, controlling impacts within nature’s 

carrying capacity. 

 Respecting geographical equity, that is, each society has to be responsible for its own water, 

food, material and energy needs over the long run. 

 Maintaining and restoring ecosystem. 
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PRINCIPLE 3: PROMOTING SOCIAL SUSTAINABILITY: INTRA- AND INTER-GENERATIONAL EQUITY 

Evaluation Criteria 

 Promoting compact, mixed urban form that is designed with nature and ecological principles, 

enhancing non-motorised transport, conserving cultural heritage and local character 

 Planning and designing the public realm to promote personal health, social capital, sense of 

community and belonging and capacity building 

 Adopting participatory governance processes that can be aided by ICT to enhance the 

considerations of integrated social, economic, environmental, cultural and institutional needs 

over the long run and resolve conflicts among different stakeholders 

PRINCIPLE 4: EMBEDDING LOW CARBON CONSIDERATIONS IN BUSINESS MODEL/PROJECT CYCLE 

Evaluation Criteria 

 Envisioning to produce sustainable strategy and scope 

 Setting specific targets and measures 

 Sustainability appraisal of projects 

 Developing financially viable business models 

 Fair, equitable, transparent, competitive and cost-effective procurement to serve multiple 

objectives 

 Applying whole-life costing, internalizing externalities and sustainability impact assessment 

during design, construction, operation and decommissioning stages 

 Engaging stakeholders and providing timely information through audits and reports 
Source: Synthesised by the research team from the review of the reference lists contained in the Inception 

Report. 

 

Table 5 below elaborates on the relationships between the synthesised principles and 

evaluation criteria and high-density urban development. Figure 4 highlights the focus of the 

work of civil engineers including buildings and the public realm, energy, transport, waste, 

water and communication networks. It is very clear from Table 5 that civil engineers cannot 

single-handedly deliver low carbon living in the high density environment of Hong Kong. At 

the strategic and planning levels, relevant vision, policies, institutional infrastructure and 

plans need to be in place for civil engineers to maximise their contribution to this endeavour. 

These topics are addressed in the following sections. 
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Table 5: Low Carbon Principles and Evaluation Criteria and High Density Urban 

Development 

Principles What needs to be done in the urban context? 
OVERARCHING PRINCIPLE: RE-FRAMING 

OR REFINING THE VALUE SYSTEM 

 Integrating ecological considerations with 

socio-economic and technological development planning 

 Concerted efforts by the government, private sector and 

civil society in this creative endeavour 

Principle 1: Holistic and integrated 

approach 

 Conceptual integration 

 Technical integration 

 Process integration 

At the strategic and planning level: Thorough understanding 

of the ecological systems and their carrying capacities before 

the formulation of socio-economic development visions and 

strategies and implementation measures to ensure ecologically 

sound urban development: 

 Identifying ecologically rich, sensitive and vulnerable areas 

 Identifying the carrying capacities of land, water, air etc. 

 Mapping and zoning strategically areas for conservation 

and various degrees of development 

Principle 2: Environmental sustainability: 

nature as model and teacher 

 Maintaining and restoring ecosystems 

 Respecting geographical equity 

 Minimizing resource input, 

environmental externalities, controlling 

impacts within nature’s carrying 

capacity 

 Adopting the biomimicry principles 

Future-proofing infrastructure development networks guided 

by the above strategic maps/zones and the utilization of latest 

technological development: 

 Decarbonising energy 

 Blue-green infrastructure to achieve multiple purposes 

and benefits 

 Waste to resources development 

 Conservation of water resources 

Principle 3: Social sustainability: intra- and 

inter-generational equity 

 Compact, mixed urban form with 

nature and ecological principles, 

non-motorised transport, heritage 

conservation and local character 

 Public realm to promote social capital, 

sense of community and capacity 

building 

 Participatory governance processes 

 Carbon efficient living environment: 

o Conserving ecological features and functions in the 

local context 

o Low carbon buildings (build to last/reuse): from design, 

construction to operation, decommissioning or reuse 

o Transit-oriented development to build sustainable 

communities 

o Carbon efficient utility networks (on-site (re)harvesting 

as far as possible): water, energy, waste water and solid 

waste 

 Carbon efficient public realm: 

o Greening and ecological features 

o Climate responsive and context-sensitive design: 

comfortability 

 Employing ICT and engaging different stakeholders to 

deliver infrastructure for community building and 

place-making 

Principle 4: Embedding low carbon 

considerations in the business 

model/project cycle 

 Envisioning to produce sustainable 

strategy and scope 

 Setting specific targets and measures 

 Sustainability appraisal of projects 

If the above principles are realised, there would be changes in 

urban development practices, including financial mechanisms 

specifically developed for low carbon infrastructure, that are: 

 Strategic in nature with specific targets and measures for 

sustainable development 

 Adopt whole-life costing in the appraisal process in order 

to develop a viable business model 
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Principles What needs to be done in the urban context? 
 Applying whole-life costing 

 Developing financially viable business 

model 

 Procurement to achieve multiple 

objectives 

 Engaging and informing stakeholders 

 Maximise multi-dimensional low-carbon benefits through 

procurement 

 Empower stakeholders with information and capacity 

building 

Note: Underlined points are core domains for civil engineers. 
 
Source: Synthesised by the research team from the review of the reference lists contained in the Inception 

Report. 

 

 

Figure 4: Key Areas of Concern of Civil Engineers 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Inspired by Baeumler, Ljjasz-Vasquez and Mehndiratta, 2012, p.xlv. 
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5. Overall Parameters of Low-Carbon Infrastructure 
Development in Hong Kong beyond 2030 

 

5.1 Hong Kong’s Current Situation 

The 2010 consultation document Climate Change Strategy sets a proposed target of 50 to 60 

per cent reduction of carbon intensity by 2020 using 2005 as the base. In the 2015 

document on Energy Saving Plan, the Environmental Bureau proposes a 40 per cent 

reduction of energy intensity by 2025 compared with 2005 (p.5), as a means of helping to 

achieve the 2020 target. As the Government has not formulated a comprehensive and 

holistic policy on climate change, and the achievement years for the current few specific 

targets do not go beyond 2025, these targets are not particularly useful for developing 

parameters to guide strategic infrastructure development beyond 2030. The Research Team, 

therefore, has done the following to identify a set of plausible parameters to guide 

low-carbon infrastructure development in the city beyond 2030: 

 The Research Team has reviewed the infrastructure-related climate change strategies 

and policies adopted in a number of global cities in order to identify possible reference 

ranges for low-carbon infrastructure development in Hong Kong beyond 2030. 

 To ascertain the relevance of these identified reference ranges of various parameters in 

the context of Hong Kong, reference was made to the results of the audit on low-carbon 

policies and practices in Hong Kong as well as to a telephone survey on the lay public’s 

understanding, attitudes, aspirations and willingness to behavioural changes to achieve 

‘a low-carbon living’ in a ‘high density environment’. 

 Reference was also made to the 2010 A Low Carbon Vision for Hong Kong: Discussion 

Paper published by The Climate Group. 

 

Table 6 provides some basic information on the global cities reviewed. Table 7 compares and 

contrasts the overall low-carbon development parameters adopted in Hong Kong and eight 

other global cities in different parts of the world. 
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Table 6: Background Information of the Global Cities Reviewed 

 

Land 

Area 

(km2) Population  

GDP 

(Million 

USD) 

Total GHG 

emissions 

(kilotonnes 

CO2-e) 

Per capita 

emission  

(tonnes 

CO2-e) 

 Carbon 

intensity 

(kg CO2-e 

USD GDP) 

Hong Kong    1,1081    7,154,6002  262,7772     43,1003       6.02      0.168  

Shenzhen4 2,050    10,330,000  147,222     106,000    10.3    0.717  

Tokyo    2,1885    13,159,3885  739,3935    59,0006   4.5       0.080  

Singapore     7007     5,076,7007  172,1008     48,9408       9.68      0.2848  

New York     784
9
    8,175,136

10
  1,377,989

11
     48,020

12
  5.7  0.035  

London    1,57213   8,217,475 14  480,18015     38,99016  4.8       0.081  

Vancouver     11517     603,50218  109,80019      2,58520 4.3      0.024  

Melbourne      3821    116,44422 66,88923     5,99424 51.5   0.090  

Copenhagen       74
25

    548,443
26

  107,580
27

      1,724
28 

       3.1  0.016  

Note: sources of information can be found in Appendix I. 

 

Table 7: Low-Carbon Development Parameters and Target 

Cities Low-Carbon Development Parameters Target 
Hong Kong 20121: 

 Total GHG emissions: 43,100 kilotonnes CO2-e 
 Per capita emissions (tonnes CO2-e)=6.0 
 Carbon intensity (kg CO2-e USD GDP)=0.168 

2025: To reduce carbon 
intensity by 40% by 2025 when 
compared to 20052 

Shenzhen 20103: 
 Total GHG emissions: 106,000 kilotonnes CO2-e 
 Per capita emissions (tonnes CO2-e)=10.26 
 Carbon intensity (kg CO2-e USD GDP)=0.717 

2020: To reduce carbon 
intensity by 45% by 2020 

Tokyo 2010 
 Total GHG emissions: 59,000 Kilotonnes CO2-e4 
 Per capita emissions (tonnes CO2-e)= 4.485 
 Carbon intensity (kg CO2-e USD GDP)= (59,000,000,000 

KgCO2-e/739,393,336,900USD) =0.086 

2020: To reduce GHG emission 
by 25% by 2020 when 
compared to 2000, i.e., 16,945 
kilotonnes ( 61,78 million 
t-CO2 * 0.25 )7 

Singapore 2010
8
 

 Total GHG emissions: 48,940 kilotonnes CO2-e 
 Per capita emissions (tonnes CO2-e)= 9.64 
 Carbon intensity (kg CO2-e USD GDP)=(48.94 million 

tonnes/172.1 billion USD)= 0.284 
 

2020: To reduce GHG emission 
by 7% to 11% below 2020 BAU 
Level, i.e.: 5,404 kilotonnes 
(77,200 kilotonnes * 7%) to 
8,492 kilotonnes (77,200 
kilotonnes *11%)9 

New York 2013 
 Total GHG emissions: 48,020 Kilotonne

10
 

 Per capita emissions (tonnes CO2-e)= 5.7111 
 Carbon intensity (kg CO2-e USD GDP)= (48,020,000,000 

kg CO2-e/ 1,377,989,000,000 USD) = 0.03512 
 

2050: To reduce GHG emission 
by 80% by 2050 when 
compared to 2005, i.e., to 
reduce 43 million metric 
tonnes of carbon-equivalent 
emissions from 59.11 million 
metric tonnes (2005) to 11.82 
million metric tonnes (2050)13 
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Cities Low-Carbon Development Parameters Target 

London 2010: 
 Total GHG Emissions: 38,990 kilotonnes CO2-e [38.99 

million metric tons of carbon dioxide equivalent (Mt 
CO2-e)]14 

 Per capita emissions (tonnes CO2-e) : 4.75 (Total GHG 
Emissions/Population =38,990,000/8,204,40714) 

 Carbon intensity (kg CO2-e USD GDP)= 0.081 
(38,990,000,000/ 480180.04USD million

15
 

[303,369£million]16) 

2025: To reduce CO2-emissions 
by 60% of 1990 levels by 2025 
and at least 80% by 2050, with 
2 interim targets: 
 Year: 2015: Target CO2 

emissions 20% reduction 
on 1990 levels17 

 Year 2020: Target CO2 
emissions 40% reduction 
on 1990 levels17 

Vancouver 2013:  
 Total tonnes of community CO2-e emissions from 

Vancouver: 2,585 kilotonnes CO CO2-e [2,585,000 
tonnes CO2-e emissions]

18
 

 Per capita emissions (tonnes CO2-e) : 4.28 (Total GHG 
Emissions/Population =2,585,000/603,502)19 

 Carbon intensity (kg CO2-e USD GDP)= 0.024 
(2,585,000,000/ 109,800,000,000) 1 

2020: Reduce 
community-based greenhouse 
gas emissions by 33% from 
2007 levels, that is, from 2,755 
kilotonnes CO2-e (2,755,000 
tCO2-e) to 1,846 kilotonnes 
CO2-e (1,846,000 tCO2-e ) by 
202021 

Melbourne 2012:  
 Total GHG emissions: 5,994 kilotonnes CO2-e22 
 Per capita emissions (tonnes CO2-e): 51.48 (Total GHG 

Emissions/Population =5,994,000/116,444) 23 
 Carbon intensity (kg CO2-e USD GDP)= 0.090 

[5,994,000,000/66,889.48 USDmillion24 (86,700 
AUD$milllion25)] 

Municipal target of zero net 
emissions by 202026 

Copenhagen 2011: 
 Total GHG emissions: 1,723.65 kilotonnes CO2-e (1.2m 

tons)27 
 Per capita emissions (tonnes CO2-e) : 3.14 (Total GHG 

Emissions/Population = 1,723,650/548,443)
28

 
 Carbon intensity ((kg CO2-e USD GDP)=0.016 

[1,723,650,000/107,580.35USDmillion29 
(94,591.1million Euro)30]  

To be the world’s first carbon 
neutral capital in 202531 

Note: for sources of information refer to Appendix I. 

 

5.2 Suggested Target for Hong Kong 

As can be seen in Table 7, targets set by Melbourne and Copenhagen while very ambitious, 

are not particularly useful for Hong Kong because of their small population and land size. 

However, we can refer to their best practices in different sectors (see discussion in latter 

sections). Per capita emissions in Shenzhen and Singapore are higher than in Hong Kong 

because they still have a sizable manufacturing sector. Tokyo also has a sizable industrial 

sector and its land area and population are much bigger than Hong Kong, however, its per 

capital emissions and carbon intensity are lower than Hong Kong. 

 

In terms of population size and total emissions, Hong Kong is more comparable to New York 

and London but our per capita emissions and emission intensity are higher than these two 
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cities. Another similarity of Hong Kong, New York and London is that buildings, especially 

commercial buildings, consume the lion’s share of the energy and emit most of the GHGs. As 

Hong Kong has a developed economy and crowns itself as Asia’s World City, which is 

confirmed by Time magazine that coined the term Nylonkong (2008), Hong Kong can afford 

to adopt a more ambitious target. As advised by the Intergovernmental Panel on Climate 

Change: reduction of GHG emissions by 42-57 per cent by 2050 will likely allow the earth 

temperature to stay below 3 degrees Celsius increase over the 21st century (IPCC, 2014, 

p.13), hence it is suggested that Hong Kong can aim at cutting our carbon emissions by 50 

per cent by the year 2050 with 2005 as the baseline. The reduction will be: 41,300 

kilotonnes CO2-e x 50% = 20,650 kilotonnes CO2-e. 

 

This target is still considerably less ambitious than that of New York and London. In New York 

City, the target is to cut emissions by 80 per cent, that is, 43 million metric tons less of 

carbon dioxide-equivalent, when compared to 2005, including 9 million metric tons from 

power production, 7 million metric tons from personal and commercial vehicles, two million 

metric tons from the disposal of solid waste and the remaining 25 million metric tons from 

energy used in buildings (The City of New York, 2015, p.167). In London, the target is to cut 

carbon emissions by 80 per cent from the 1990 level (45.05 million metric tons of CO2-e) 

(Mayor of London, 2011, p.16). Our suggestion tallies with the recommendations put 

forward by The Climate Group’s 2010 A Low Carbon Vision for Hong Kong: Discussion Paper, 

that is, Hong Kong should adopt a strategy based on an absolute reduction of CO2-e and the 

stated target can be achievable if appropriate measures be adopted (Appendix II).  

 

Nevertheless, based on the suggested reduction parameters, there is a need for the 

Government of Hong Kong to widely consult various stakeholders with a view to developing 

a holistic and integrated strategy to combat climate change with specific targets, legislation 

and policies to promote low-carbon development. Among other things, the future strategy 

needs considerable scientific research to ascertain the carrying capacities of resources in 

Hong Kong especially in terms of land, air and water. This information will help develop 

strategic maps that differentiate conservation zones and areas with different potentials to 

allow varying intensity of development. This is particularly important for Hong Kong as a 

mature and developed city. In the absence of such a holistic and scientific strategy based on 

rigorous research and territory-wide public consultation, the following attempts to put 

forward a low-carbon infrastructure development strategy for the Government’s initial 

considerations. 
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6.  Low-Carbon Infrastructure Development Strategy: 
City-level Priorities 

 

Figure 3 (p.13) illustrates a need for a system change to achieve low-carbon development. In 

other words, the traditionally separately designed and operated infrastructure systems need to 

be (re)designed, (re)planned, (re)developed and managed a holistic and integrated whole. Figure 

5 outlines the key system changes, in order of their priorities. 

 

Figure 5: Integrated and Holistic Considerations of Infrastructure Systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Inspired by Baeumler, Ljjasz-Vasquez and Mehndiratta, 2012, p.xlv.  

 

6.1 Institutional Change: Inter-Ministerial Committee 

To facilitate reframing and refining the value system to deliver low-carbon infrastructure, it is 

suggested that an inter-ministerial committee be set up to coordinate different policy areas 

to collectively formulate an integrated and holistic long term climate change strategy, plans 

and sectoral policies in the areas of buildings and public realm, energy, transport, water and 

waste. 
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In 2008, an Inter-departmental Working Group on Climate Change was set up, led by the 

Environment Bureau comprising representatives from six bureaux and 16 departments to 

work on reducing greenhouse gas emissions and adapting to climate change (Legislative 

Council, 2008, p.3). However, this Group does not possess the authority to initiate policy 

changes across departments. For a more robust approach reference may be made to 

Singapore where an Inter-Ministerial Committee on Climate Change was set up under the 

Prime Minister’s Office (Case Study Box 1). A similar set up will provide better leadership and 

institutional capacity to steer actions towards low carbon urban development. 

 

Case Study Box 1: Inter-Ministerial Committee on Climate Change in Singapore 

In Singapore, the city has established several Committees and Work Groups to address the issues 

related to climate change. In 2010, the National Climate Change Secretariat (NCCS) was set up 

under the Prime Minister’s Office to ensure effective coordination on policies, plans and actions 

to tackle climate change. The NCCS gives support to the work of the Inter-Ministerial Committee 

on Climate Change, enhancing the coordination of climate change policies within the government 

to ensure that Singapore is well-prepared for the potential impacts of global warming and 

climate change (NCCS, 2012). The structure is as follows: 

 Executive Committee: It consists of the permanent secretaries of the respective Ministries, 

managing the works of the International Negotiations Working Group, Long Term Emissions 

and Mitigation Working Group, and the Resilience Working Group 

 International Negotiations Working Group: It develops the city's international climate 

change negotiations strategy under the UN Framework Convention on Climate Change 

(UNFCC) 

 Long Term Emissions and Mitigation Working Group: It examines how the city can stabilise 

and reduce its long-term emissions, identifying the infrastructure, policies, capabilities 

needed for long-term mitigation 

 Resilience Working Group: It studies the vulnerability of the city to the impacts of climate 

change and suggests long-term strategy 

 

Source:  

1. National Climate Change Secretariat, Prime Minister’s Office, 2012, p.113.  

2. NCCS Website, Inter-Ministerial Committee on Climate Change: 

https://www.nccs.gov.sg/about-nccs/inter-ministerial-committee-climate-change. 
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6.2 Green Infrastructure Council 

Currently, Hong Kong has the Hong Kong Green Building Council (HKGBC) and BEAM Plus (a 

building-related certification system) to promote the development of sustainable green 

building in Hong Kong. However, there is no similar organisation advocating for 

environmental assessment of civil engineering projects. In 2013, the former Chairman of the 

Olympic Delivery Authority, Sir John Armitt, published The Armitt Review for long-term 

infrastructure planning for the review of the British Labour Party. The Review calls for the 

creation of an independent National Infrastructure Commission by an Act of Parliament to 

identify the country's infrastructure needs in the coming 25 to 30 years (Armitt, 2013, p.4). 

Particularly, the Review recommends the Commission to adopt the United Kingdom’s long 

term climate change targets, as well as putting climate change at the core of the long-term 

infrastructure development strategy (p.19). 

 

If a Green Infrastructure Council were to be set up, The Civil Engineering and Environmental 

Quality (CEEQUAL) scheme could be adopted to guide green infrastructure development. 

CEEQUAL5 is an assessment and awards scheme for enhancing and publicly rewarding 

exemplary environmental quality on civil engineering work. For assessment, it is a 

sustainability assessment tool used as a rating system to evaluate performance of projects 

or term contracts and is applicable to all types of civil engineering works, covering 

infrastructure, landscaping and public realm projects and contracts such as airports, bridges, 

roads, parks, maintenance, power generation, and wastewater treatment works etc. The 

latest version of the CEEQUAL Methodology, Version 5, covers nine sections: 

project/contract strategy; project/contract management; people and communities; land use 

(above & below water) and landscape; the historic environment; ecology and biodiversity; 

water environment (fresh and marine); physical resources use and management; and 

transport, seeking to improve the environmental quality of civil engineering projects. In 

particular, physical resources use and management section covers life-cycle analysis 

including energy and carbon emissions in use, energy and carbon performance on site, 

minimising material use and waste, responsible sourcing of materials including selection of 

timber, using recycled materials, durability and maintenance, and future de-construction or 

disassembly, etc. Such emphasis on life-cycle analysis of CEEQUAL can significantly improve 

the environmental performance as it involves whole-life costing, waste minimisation, 

resource efficiency, as well as contributing to mitigate climate change effects. The CEEQUAL 

awards threshold depends on the maximum possible scores attained for the work with four 

levels, namely: Pass (more than 25 per cent); Good (more than 40 per cent); Very good 

                                                      
5 Source: Information summarised from CEEQUAL Website: http://www.ceequal.com/. 

http://www.ceequal.com/
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(more than 60 per cent); and Excellent (75 per cent). For instance, project of the Drainage 

Services Department of Hong Kong Government on ‘Demolition of Wan Chai West 

Preliminary Treatment Works’ was awarded the highest rating ‘Excellent’ under CEEQUAL 

(DSD, 2015). 

 

A Green Infrastructure Council could provide recommendations for long-term infrastructure 

development in Hong Kong, existing and ageing infrastructure assets, as well as providing 

guidelines to deliver sustainable infrastructure works. A similar statutory body and 

accompanying environmental assessment rating scheme can be found in The Infrastructure 

Sustainability Council of Australia (Case Study Box 2). 
 

Case Study Box 2: The Infrastructure Sustainability Council of Australia 

In Australia, the Infrastructure Sustainability Council of Australia (ISCA) was set up in 2008 

(formerly known as the Australian Green Infrastructure Council and renamed as ISCA in 2013). It 

is ‘a member-based not-for-profit public and private industry council’ and an industry body to 

advocate sustainable outcomes in infrastructure’. ISCA specialises in the development of industry 

led performance based frameworks and rating tools, generating communities of practice 

throughout the lifecycle from funding, planning, procurement, design and delivery of the 

operations and maintenance of infrastructure. 

 

IS rating scheme 

ISCA advocates infrastructure sustainability through developing the Infrastructure Sustainability 

(IS) rating schemes. It is the only comprehensive industry-compiled voluntary sustainability 

performance rating scheme for evaluating sustainability across life cycle from the design, 

construction to operation of the stages of infrastructure, including environmental, social, 

economic and governance aspects of infrastructure. The tool covers the methodology rating for a 

range of infrastructure types: 

 Transport: airports, ports and harbours, cycleways and footpaths, railways, roads and bridges; 

 Water: sewerage and drainage, storage and supply, electricity transmission and distribution, 

and gas pipelines; 

 Energy: electricity transmission and distribution and gas pipelines; and  

 Communication: communication networks 

 

The IS rating scheme now consists of the following themes and categories: 

 Management and governance: management systems, procurement and purchasing, climate 

change adaptation 

 Using resources: energy and carbon, water, materials 

 Emissions, pollution and waste: discharges to air, land and water, land, waste 

 Ecology: ecology 

 People and place: community health, well-being and safety, heritage, stakeholder 

participation, urban and landscape design 

 Innovation: innovation 

Source: The above information is extracted from ISCA website: 

http://isca.org.au/is-rating-scheme/is-overview/is-rating-tool/item/68. 

http://isca.org.au/is-rating-scheme/is-overview/is-rating-tool/item/68


 
 

Shaping Hong Kong—Strategies for optimising Hong Kong’s living environment beyond 2030 
PRINCIPLES, DIRECTIONS, PARAMETERS & STRATEGY OF LOW-CARBON INFRASTRUCTURE DEVELOPMENT 

   
 

27 
 

6.3 Beyond Green Procurement within the Government 

The Government has been proactive in practising green procurement within the 

Administration and in Public Works Projects. Since 2000, the Government has consigned the 

Hong Kong Productivity Council to develop green specifications for items commonly used by 

bureaux and departments (B/Ds) and updated its Stores and Procurement Regulations to 

require B/Ds to include environmental considerations during procuring goods and services 

(Legislative Council, 2015, p.1). In 2009, an Inter-departmental Working Group on Green 

Government Procurement was set up to further promote green procurement in the 

Government (op cit., p.2). At present, the number of items on the Government 

procurement list with green specifications has increased to 150 items of over 20 product 

and service categories (EPD, 2015b).  

 

It is suggested that the Government can consider various means to encourage the private 

sector to develop and practise similar green procurement policies. 

 

6.4 Boosting Research and Development 

Low-carbon urbanism requires extensive research support. In Japan, the Kitakyushu Science 

and Research Park was established in 2001 as an academic and research centre, where 70 

universities, research organisations and private companies conduct R&D activities6. In 2007, 

105 patents were obtained, among them 44 were in ICT and 16 in energy, environment and 

transport (OECD, 2013). Hong Kong can learn from this initiative and consider drawing 

research strengths from different universities to pursue low-carbon infrastructure 

development. 

 

6.5 Public Education 

Low carbon infrastructure development cannot be successful unless people are ready to 

change their living styles. Public education and capacity building are essential to convince 

and invoke real changes among the general lay public. As revealed in our telephone survey, 

only about half of the respondents knew that commercial buildings consumed the greatest 

amount of electricity in Hong Kong and the general public did not understand the 

importance of social sustainability in low-carbon living. Only 34.5 per cent of the 

respondents believed that it was essential to integrate the concept of ‘low carbon living’ and 

‘harmony with the local community’ (IOFC 2015, p.12), it is therefore important for the 

Government to educate the public and engage different stakeholders in order to further 

reduce carbon emissions. 

                                                      
6 Source: KSRP Website: http://www.ksrp.or.jp/english/information/outline.html. 

http://www.ksrp.or.jp/english/information/outline.html
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The following section attempts to suggest low-carbon initiatives for five sectors of central 

concern to civil engineers. 
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7.  Low-Carbon Infrastructure Development Strategy: 
Sector-level Priorities 

 

Since buildings account for most of the electricity consumption (89%), promoting energy 

efficiency in buildings, especially commercial buildings, is of top priority. Hence buildings and 

energy sectors are crucial to the development of low-carbon infrastructure. As transport is 

the second largest greenhouse gas emitter (17.1 per cent), moving this sector towards 

lower-carbon development is also important. Waste management makes up 5.4 per cent of 

the emissions and it is important to minimise waste production and to turn waste into a 

resource. Finally, we discuss how the water sector can move towards low-carbon options. 

 

7.1 Buildings and the Public Realm 

Timeline Recommendations 

Short-term  Buildings: Develop a performance based system to assess all new 

buildings in Hong Kong 

 Adopt district cooling and passive building design in new 

development areas and extend the practice to the private sector 

 Public realm: Aim at 100 per cent achievement of the open space 

provision standard in Hong Kong Planning Standards and Guidelines 

Medium-term  Adopt low impact developments 

 Ensure air ventilation in the urban realm 

 Roll out financially viable and sustaining programmes to retrofit 

existing buildings 

Long-term  Produce a more ecologically sound urban environment 

 Achieve 100 per cent ‘complete neighbourhoods’ by 2050 

In Hong Kong all new public buildings, including public housing, are green buildings 

achieving at least the local BEAM Plus standard. BEAM Plus has been adopted by the private 

sector on a voluntary basis. The Government has an incentive scheme to allow a 10 per cent 

gross floor area concession for the inclusion of green features such as rainwater or grey 

water recycling in residential property development. The Government has recently 

introduced the Building Energy Efficiency Ordinance (BEEO) and Regulations to promote 

energy efficiency in new buildings or buildings carrying out major retrofitting work. To 

further improve energy efficiency, the Overall Thermal Transfer Value (OTTV) standard has 

been expanded and tightened for residential buildings. It has also introduced the Mandatory 

Energy Efficiency Labelling Scheme to facilitate the public in choosing energy efficient 

appliances. On the basis of these good initiatives, the following short-, medium- and 

long-term suggestions are made to move the sector towards low-carbon development. 
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7.1.1 Short-term 

Since buildings, especially commercial ones, consume the lion’s share of energy, their design 

will directly affect the utilisation of resources at the construction and operational stages. It is 

suggested that a performance-based system be developed to assess the quality of new 

buildings and their capacity to reduce carbon emissions. 

 

In the telephone survey conducted by this Study, 88.5 per cent of the respondents 

considered that building design was related to environmental protection; 85.8 per cent 

agreed that all buildings in Hong Kong should achieve energy efficiency in the future; and 

83.3 per cent agreed that legislation should be developed requiring the private sector to 

comply with green building design (IOFC, 2015, pp.8 and 9). 

 

Hong Kong can also learn from other global cities ways to promote the construction of green 

buildings (Appendix III). For example, in Tokyo, Japan, besides launching a ‘Cap-and-Trade 

program’ in 2010 requiring carbon emission reductions in large commercial and industrial 

buildings, it has developed a Green Labelling Program for Apartment Buildings and 

Condominiums and an Energy Performance Certification Program. In Vancouver, all rezoning 

applications for new buildings are required to meet the building industry’s Leadership in 

Energy and Environment (LEED) Gold standard for environmental performance since 2010 

(City of Vancouver, 2012,p.26). LEED is an internationally recognized tool for assessing green 

buildings that is similar to BEAM in Hong Kong. Indeed, Vancouver requires all buildings to 

be carbon neutral in operations from 2020 onwards (City of Vancouver, 2012, p.23). In 

Europe, the Energy Performance of Buildings Directive of the European Commission 

stipulates that all new buildings be nearly zero-energy buildings by 2020 (EPBD, 2010, Article 

9). Hong Kong can also learn from the practice of Singapore (Case Study Box 3). 

 

Case Study Box 3: Legislation on green buildings in Singapore  

In Singapore, BCA (Building and Construction Authority) Green Mark is ‘a green building rating 

system’ to assess the overall environmental performance and impacts of existing and new 

buildings to promote environmental sustainability in  the design, construction and operations of 

the building sector. The assessment criteria cover i) energy efficiency; ii) water efficiency; iii) 

environmental protection; iv) indoor environmental quality; and v) other green features and 

innovation.  

 From 2008 new building projects are required to achieve a ‘minimum environmental 

sustainability standard’ by the Building Control (Environmental Sustainability) Regulation that 

is equivalent to the Green Mark Certified Level.This is a 28 per cent energy efficiency 

improvement from the 2005 codes (NCCS, 2012, p.55). 
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 Extension to existing buildings and buildings undergoing major retrofitting works, with a gross 

floor area of 2,000m2 or more are subject to the above requirement.  

 To encourage private developers to reach aa higher tier Green Mark ratings, i.e. Green Mark 

Platinum or GoldPlus, BCA and the Urban Redevelopment Authority (URA) introduced a set of 

Gross Floor Area (GFA) incentive schemes in 2009, granting additional floor area over and 

above the Master Plan Gross Plot Ratio (GPR) control as an incentive: 

 
Quantum of Green Mark GFA for higher BCA Green Mark ratings 

Green Mark Rating GM GFA Incentive Scheme 
GoldPlus Up to 1% additional GFA beyond Master Plan 

GPR (subject to a cap of 2,500 m2) 
Platinum Up to 2% additional GFA beyond Master Plan 

GPR (subject to a cap of 5,000 m2) 
 

Source: The above information is extracted from BCA Website:  

1. BCA Website, About BCA Green Mark Scheme: 
http://www.bca.gov.sg/greenmark/green_mark_buildings.html.  

2. BCA Website, BCA Green Mark Assessment Criteria and Application Forms: 
http://www.bca.gov.sg/greenmark/green_mark_buildings.html. 

3. BCA Website, Green Mark Gross Floor Area Incentive Scheme: 
http://www.bca.gov.sg/greenmark/gmgfa.html.  

4. BCA Website, Legislation on Environmental Sustainability for Buildings: 
http://www.bca.gov.sg/Envsuslegislation/Environmental_sustainability_legislation.html.   

 

Perhaps Hong Kong can learn from Singapore and require all new buildings and buildings 

under major retrofitting works to achieve a minimum grade of BEAM plus certificate such as 

Bronze which is the lowest rating in the BEAM Plus system (HKGBC, 2014, p.36). Private 

developers who want to have GFA concessions will have to achieve high grades in the rating 

system such as Gold or Platinum. It is also crucial to enhance the ‘robustness’ of BEAM Plus 

(HKGBC, 2014, p.33). As HKGBC (2014, p.33) suggests, since almost all green building 

assessment methodologies in the world are concerned about the gap between modelled 

and actual performance, BEAM Plus could include post-occupation performance as part of 

the reporting requirements to assess the actual performance of both commercial and 

residential buildings. 

 

Since air-conditioning accounts for about 30 per cent of electricity consumption in both the 

residential and commercial sectors (EMSD, 2014, pp. 22 and 34), reducing the usage of 

air-conditioning can reduce energy consumption. District cooling is a type of air-conditioning 

using a centralised cooling system to provide chilled water for buildings7 and can be 

regarded as an effective way to reduce electricity consumption as it is 35 per cent more 

energy efficient than traditional air-conditioning systems. Kai Tak Development has adopted 

                                                      
7 Source: EMSD: http://www.emsd.gov.hk/emsd/eng/pee/wacs.shtml. 

http://www.bca.gov.sg/greenmark/green_mark_buildings.html
http://www.bca.gov.sg/greenmark/green_mark_buildings.html
http://www.bca.gov.sg/greenmark/gmgfa.html
http://www.bca.gov.sg/Envsuslegislation/Environmental_sustainability_legislation.html
http://www.emsd.gov.hk/emsd/eng/pee/wacs.shtml
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district cooling and the energy saving will reach 85 million kilowatt-hours (kWh), which is 

equivalent to 59,500 tonnes CO2 emission per annum (Legislative Council, 2010, p.2). Also, 

currently, the Government has only adopted passive design for government buildings and 

public housing such as through the Architectural Services Department and Housing Authority. 

The principle of buildings design should be passive design first and then active design. The 

Government can adopt district cooling and passive building design in new development 

areas and extend the practices to the private sector. 

 

For the public realm, Shenzhen has a plan to boost the greening of their built-up areas to 50 

per cent by 2020. Vancouver, with the ambition to become the greenest city in the world, 

pledges to improve residents’ access to green space, that is, by 2020, all Vancouver residents 

will live within a five minute walk from a park, greenway, or other green space (City of 

Vancouver, 2012, p.41). Hence, our city can aim at achieving 100 per cent of the open space 

provision standard in the Hong Kong Planning Standards and Guidelines. This will mitigate 

the effect of global warming, create a better urban environment and alleviate the problem 

of the urban heat island effect. We can also consider adopting a greening ratio for our dense 

urban areas through developing green roofs and walls, community gardens etc. These efforts 

can also contribute to growing food in the urban areas. 

 

7.1.2 Medium-term 

Low impact development 

As a dense metropolitan area with steep relief and hence a need to deal with flash floods, it 

is a challenge for the city to adopt low impact developments. Nevertheless, it is important 

for the city to develop an integrated system of harvesting rainwater for various purposes 

including irrigating vegetation in the public realm. This will allow us to preserve the 

ecological systems of the city, bringing back biodiversity. Low impact development coupled 

with compact mixed uses will help build ‘complete neighbourhoods’. In our telephone survey, 

87 per cent of respondents agreed that Hong Kong should be more physically accessible to 

older and disabled people (IOFC, 2015, p.8).  

 

Ensuring air ventilation in the urban realm 

As Hong Kong is a compact city with pervasive densely built skyscrapers, air ventilation is an 

important consideration. Besides the density of the buildings, the podium design further 

hinders air ventilation and exacerbates the urban heat island effect. The Government has 

been doing a great job in terms of improving air ventilation in the urban areas. For instance, 

the Hong Kong Housing Authority has been applying micro-climate studies with the use of 
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computer simulation models to optimize natural ventilation, sunlight and thermal comfort of 

sites to improve the quality of the living environment. In 2013 it implemented 50 

micro-climate studies for on-going projects (HKHA, 2014, p.32). In fact, the Government 

promulgated a Joint Technical Circular by the Housing, Planning and Lands Bureau (HPLB) 

and the Environment, Transport and Works Bureau (ETWB) on 'Air Ventilation Assessments’ 

(AVA) in 2006 for all major government projects8. The implementation of AVA can be 

considered to extend to projects conducted by the private sector. This can ensure air 

ventilation and mitigate the impacts of the heat island effect so that the energy 

consumption of air-conditioning can be reduced and the comfort of the pedestrian 

environment can be improved. 

 

Retrofitting buildings 

Since buildings are a key consumer of energy, in the medium-term there is a need to roll out 

programmes to retrofit buildings to cut down carbon emissions. Many global cities have 

programmes to retrofit buildings to cut down carbon emissions. For instance, in Melbourne, 

the Smart Blocks programme helps apartment owners and housing managers to improve 

energy efficiency of common areas such as car parks and hallways, and to save money9. In 

London, there are the RE:FIT and the RE:NEW programmes. The former is ‘a commercial 

model for public bodies to implement energy efficiency and integrated improvement to 

buildings’ and the latter is one that uses ‘public funding to install cost-effective energy 

efficiency measures in over 100,000 homes’10 (Case Study Box 4). 

 

Case Study Box 4: Cambridge Retrofit programme 

Cambridge Retrofit is a ‘landmark community-scale energy efficiency initiative’ to retrofit 

buildings in coming decades, helping the area reaching national carbon reduction targets. It is a 

network consisting of organisations from both public and private sectors to cooperate in order to 

bring at-scale retrofitting to the buildings in the community. Through the network, it coordinates 

a set of retrofit projects, reducing costs, attracting capital and ensuring an ambitious timetable. 

There are four phases: 

 To develop the baseline database of the properties, energy use and the potential to cut 

emissions, and the methods for retrofit monitoring;  

 To engage the main actors needed for retrofit projects and to form the social network  

 To identify and move forward on 10-15 properties for retrofits 

 To roll out across the buildings of the area for at-scale delivery 

                                                      
8 Source: HPLB and ETWB (2006). Technical Circular No. 1/06, Air Ventilation Assessments: 

https://www.housingauthority.gov.hk/mini-site/hasr1314/en/common/pdf/full.pdf. 
9 Source: Smart Blocks: Tune up Your Building: http://smartblocks.com.au/.  
10 Source: London: http://cityclimateleadershipawards.com/2014-project-london-ghg/. 

https://www.housingauthority.gov.hk/mini-site/hasr1314/en/common/pdf/full.pdf
http://smartblocks.com.au/
http://cityclimateleadershipawards.com/2014-project-london-ghg/
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It aims to retrofit 15,000 buildings through 2020, 25,000 buildings from 2020 to 2030 and 10,000 

buildings from 2030 to 2040; and 7,000 buildings from 2040 to 2050. Finance required will be of 

the order of £300M through 2020, £450M from 2020 to 2030, £180M from 2030 to 2040, and 

£120M from 2040 to 2050. It is estimated that the contribution by the programme will cut 20 to 

30 per cent of carbon emissions in the area. 
 
Source: The above information is extracted from Cambridge Retrofit: 
http://www.cambridgeretrofit.org/why-cambridge.aspx.  

 

In our telephone survey, over 45 per cent of the respondents disagreed or strongly disagreed 

with the idea of subsidizing privately owned buildings to replace and install energy saving 

equipment (IOFC, 2015, p.9). Hence, a proper financing scheme needs to be developed. The 

Green Building Council in the United Kingdom is even developing the ‘pay-as-you-save’ (PAYS) 

model to retrofit homes and businesses. The concept is to draft legislation that would allow 

spreading the cost of refurbishment (to be done by a third party upfront) for a property over 

a substantial period of time, across different owners, through moderate upfront subsidies 

and the collection of a local land charge by the local authorities (UKGBC, 2009, p.5).  

In Hong Kong, the Government has been placing great effort on retrofitting the existing 

public housing. Apart from the Light Fitting Replacement Programme and Lift Modernisation 

Programme to save energy consumption, HKHA also implements BEAM Plus, ISO 

international standards and Sustainable Building Index to strive for sustainability in 

environmental performance. For instance, Kwai Shing West Estate was awarded a 

‘Provisional Platinum’ rating in BEAM Plus for Existing Buildings. The ISO 14001 

Environmental Management System (EMS) and ISO 50001 Energy Management System 

(EnMS) are implemented in all existing public rental housing to enhance green management. 

Some of the public housing estates also obtain the verified marks by the Hong Kong Quality 

Assurance Agency (HKQAA) Sustainable Building Index (SBI) (HKHA, 2014, pp.42-43). It would 

be ideal if the same work could be extended to private buildings to greatly enhance their 

environmental performance. Since 2012, the Hong Kong Accreditation Service (HKAS) has 

implemented accreditation for ISO 14064 Greenhouse Gas Quantification, Validation and 

Verification service to help organisations reduce emissions and increase GHG removals11. 

With the collaboration of other organisations such as the Green Building Council, the 

Government can encourage the private sector to implement these standards in existing 

buildings to promote environmental performance. 

 

 

                                                      
11 Source: ISO 14064 Greenhouse Gas (GHG) Quantification, Validation and Verification: 
http://www.hkctc.gov.hk/en/pst_ep_ghg.html. 

http://www.cambridgeretrofit.org/why-cambridge.aspx
http://www.hkctc.gov.hk/en/pst_ep_ghg.html
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Besides the adoption of energy efficient equipment, one way to roll out financially viable 

and sustaining programmes to retrofit buildings is to use ICT or smart meters Reforming 

electricity rates could be another measure to encourage behavioural changes to economise 

on the use of energy. 

 

7.1.3 Long-term 

Restoring the ecosystem of the city 

The Highways Department has developed Green Master Plans for the urban areas and is 

now working on similar plans for the urbanized areas of the New Territories. In future, the 

Green Master Plan could be extended to new towns such as the North East New Territories 

New Development Area to ensure the widespread implementation of the greening strategy. 

The existence of green roofs can improve the diversity of the urban ecosystem significantly. 

The Architectural Services Department commissioned a study on green roof application in 

Hong Kong in 200712 and the result proves that green roofs can bring many amenities and 

aesthetic, environmental and economic benefits and is both feasible and affordable in Hong 

Kong. It suggests that Hong Kong can consider intensive green roofs, which are characterised 

by higher capital costs and weights such as podium gardens and sky gardens, as the main 

direction for the future development of green roofs in Hong Kong. To promote green roofs, 

the Government can make reference to Germany, which published the FLL Green Roof 

Guidelines, to set up standards for quality control (Archsd, 2007, p.114). The Drainage 

Services Department has also adopted ‘blue-green infrastructure’ features in drainage 

design such as flood retention lakes, green roofs, porous pavement and rainwater harvesting 

systems and has re-naturalised some drainage projects such as ‘Yuen Long Bypass Floodway’ 

and ‘Kai Tak River Improvement’. Through a more integrated approach, the city can 

endeavour to restore an ecologically sound environment to the compact city in the long run. 

 

Complete neighbourhoods 

Other cities, such as the City of Portland, also aim at achieving complete neighbourhoods (Case 

Study Box 5). While Hong Kong has a very compact and mixed mode of urban development, 

many neighbourhoods are not ‘complete’ in terms of various facilities for their residents. 

Perhaps we can aim at achieving 100 per cent ‘complete neighbourhoods’ by 2050. 

 

 

 

                                                      
12 Source: Archsd (2007). Study on Green Roof Application in Hong Kong: 
http://www.archsd.gov.hk/media/11630/green_roof_study_final_report.pdf  

http://www.archsd.gov.hk/media/11630/green_roof_study_final_report.pdf
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Case Study Box 5: Complete neighbourhood in Portland, United States 

A ‘complete neighbourhood’ is one that provides easy access to the daily needs for all citizens 

with different ages and abilities in a convenient and safe urban environment. In such a 

neighbourhood, residents can enjoy their lifestyles choices as they have safe and convenient 

access to goods and services needed on a daily or regular basis such as a range of housing 

options, retail and amenities, commercial services, multi-modal transportation, quality public 

schools, public open spaces, recreational facilities and employment, etc. 

 In the City of Portland, 45 per cent of Portlanders live in health-supporting, complete 

neighbourhoods.  

 The Portland Plan aims to achieve ‘complete neighbourhoods’ by creating 20-minute 

complete neighbourhoods. An important element of a complete neighbourhood highlighted in 

the Plan is that it is built at a walkable and bikeable human scale, and meets the needs of 

people of all ages and abilities, which makes walking and cycling to these places safe and 

meets the needs of people of all ages and abilities.  

 By 2035, it aims at 80% of Portlanders living in complete neighbourhoods with businesses, 

parks or greenspaces, frequent transit services, schools, and other amenities close enough to 

safely and easily walk or bike to for meeting their daily needs. 
 
Source: The above information is extracted from: City of Portland (2012). The Portland Plan: 
http://www.portlandonline.com/portlandplan/index.cfm?c=58776. 

 

7.2 Energy 

Timeline Recommendations 

Short-term   Encourage buildings to self-generate electricity 

 Utilize ICT and other technologies to develop smart grids 

Medium- to 

long-term  

 Build Hong Kong as a smart city to provide integrated urban services  

 Maximise the use of SCA to achieve more progressive carbon emissions 

reduction standards through a two-pronged strategy 

 Decarbonise the energy sector by investing in renewable energy; 

and develop carbon capture technology in the power generation 

plants 

 Economise/optimise on electricity use through the deployment of 

smart grids and ICT initiatives by requiring the public sector and 

big companies to regularly report energy use and GHG emissions; 

energy efficient plans for new developments; using the SCAs to 

incentivise the two electricity companies to employ smart 

technologies; studying the possibility of energy storage; and public 

education 

 

Two privately owned power companies, China Light Power (CLP) and Hong Kong Electric 

(HKE), provide integrated services from generation to transmission and distribution of 

electricity to Hong Kong residents within their respective service areas (Environment Bureau, 

http://www.portlandonline.com/portlandplan/index.cfm?c=58776
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2015, p.6). CLP has 80 per cent share of the market and HKE 20 per cent. In 2013, electricity 

consumption was around 43 billion kWh, with a split of 26 per cent and 74 per cent between 

residential and non-residential users (op cit., p.6). Hong Kong has employed the Scheme of 

Control Agreements (SCAs) to regulate the electricity market and the Government is 

currently consulting the general public on this regulatory regime and whether renewable 

energy should be introduced. 

 

Since Hong Kong does not have a lot of resources for renewable energy, it is important for 

the city to economise on the use of energy. Information on how Hong Kong compares with 

other cities in the energy sector can be found in Appendix IV. 

 

7.2.1 Short-term 

Encourage buildings to self-generate electricity 

Although Hong Kong is short of renewable energy resources, perhaps it can nevertheless 

encourage buildings to generate electricity to serve the needs of the public spaces. For 

instance, in Miami, with the collaboration of architect, energy consultant and structural 

engineer, a new high rise, the ‘COR’ building, has been constructed. A product of 

architecture, structural engineering and ecology, the 25-story building is able to extract 

renewable energy incorporating the use of wind turbines, photovoltaics, and solar hot water 

generation13. Similarly in Guangzhou, the Pearl River Tower demonstrates the possibility of 

turning a skyscraper into a sustainable building. With 71 storeys, the building maximizes its 

power generation by installing photovoltaic panels and vertical axis wind turbines, 

integrating with other cutting-edge technologies such as radiant cooling, chilled ceiling, 

decoupled ventilation system and a double-skin facade, etc.14. With its prevalence of 

skyscrapers, Hong Kong can further explore the possibility of generating renewable energy in 

buildings that at least serve the energy needs of their public areas. 

 

Utilise ICT to develop smart grids 

The telephone survey showed that the majority of the general public and even experts do 

not know that electricity generation is the largest source of GHG emissions in Hong Kong. 

Only about 18 per cent of the general public and 34.5 per cent of the expert respondents got 

it right (IOFC, 2015, pp.11 and 22). Furthermore, about 30.9 per cent of the general public 

and 12 per cent of the experts do not know whether smart grid is related to environmental 

protection and 16.2 per cent of the general public and 15.5 per cent of the experts consider 

                                                      
13 Source: ArchiMAG: COR – Green Building that Stands Out: http://www.archimag.org/?p=833.  
14 Source: The Skyscraper Centre: Pearl River Tower: 
http://skyscrapercenter.com/building/pearl-river-tower/454.  

http://www.archimag.org/?p=833
http://skyscrapercenter.com/building/pearl-river-tower/454
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that smart grid is not related to environmental protection. The percentages are even more 

alarming when it comes to ICT: 40.7 per cent of the general public and 22.4 per cent of the 

experts consider that ICT is not related to environmental protection and 15.9 of the general 

public and 6.9 per cent of the experts do not know whether ICT is related or not (op cit., 

pp.8, 19). 

 

As ICT and smart grids are very important in optimizing energy consumption, it is considered 

urgent for our city to consider using ICT and other technologies to develop smart grids in 

Hong Kong. Through engaging different stakeholders, we can develop more knowledge and 

capacity to appreciate the importance of smart metres to lower energy consumption and 

carbon emissions.  

 

7.2.2 Medium- to long-term 

Smart city: integrated urban services 

With reference to the U-City movement in Korea (Case Study Box 6), the implementation of 

U-City integrates ICT technology to provide urban services in all aspects. The sophisticated 

U-City system increases the interdependencies among energy, ICT technology and different 

sectors, to deliver a city that is convenient, safe, comfortable and healthy. (National 

Information Society Agency, 2007). Hong Kong can adopt smart city initiatives to provide 

integrated urban services. 

 

Case Study Box 6: Ubiquitous City Movement in Korea 

Korea has been undergoing the movement of constructing U-City (Ubiquitous City). Since 2008, 

the Government has promulgated the ‘Act on Ubiquitous City Construction’ and more than 40 

cities and communities have been constructing ubiquitous city projects (National Information 

Society Agency, 2008, cited in Yeon, et al., 2009, p.925). U-City can be referred as the city in 

which ‘ubiquitous based services are offered at any time and in any place in urban space by 

realizing high-tech IT, construction, traffic application technologies to enhance urban life quality 

and city competitiveness’ (Yeon, et al., 2009, p.926). It is also a ‘futuristic state-of-the-art U-City’ 

in which every aspect of the city such as living environment, economy, transportation are 

supported by IT infrastructure and technology and service including ITS, USN, GIS, Telematics, 

BcN, WiBro etc (National Information Society Agency, 2007, p.6). U-City is therefore providing 

various U-services to residents through U-infrastructure and highly depends on ICT- based 

infrastructure. The vision of the U-city is to manage the city efficiently through the following 

U-services with the support of advanced IT technology to increase the satisfaction of life (NISA, 

2007, pp.6-11): 

 Convenient City: u-Transportation; u-Logistics; u-Work; u-Education ; u-Home; u-Culture & 

Tourism; u-Business; u-Administration 

 Safe City: u-Facility Management (public facilities); u-Crime prevention. disaster prevention;  
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 Comfortable City : u-Environment (air pollution, soil contamination, water pollution); 

U-Residence complex 

 Healthy City: u-Health. Welfare (Hospital, emergency rescue, health management) 
The Ministry of Information and Communication and National Information Society Agency have 
been conducting six u-City testbed projects using cutting edge u-IT technology to build u-City. 
They are: u-Songdo International Business City; u-Cheonggyecheon; u-Convention Center; 
u-Sejong Yeongi; u-Haeundae and u-Taehwa River (NISA, 2007, p.17).  
 
Source:  

1. National Information Society Agency (2007). U-City, from 

http://w2i.com/images/user/files/461.ppt  

2. National Information Society Agency (2008). National Information White Paper. Seoul. 

3. Yeon, M.K., Hyun, S.K., Soo, Y.M. and So-Y.B. (2009). Ubiquitous Eco-City Planning in Korea. A 

Project for the Realization of Ecological City Planning and Ubiquitous Network Society. REAL 

CORP 2009: Cities 3.0, pp.925-930.  

 

Maximise the use of SCAs 

It is considered that the Schemes of Control Agreement (SCA) with the power companies can 

be used to achieve more progressive carbon emissions reduction standards. The strategy can 

be two-pronged: 

 As the energy sector is the largest carbon emitter in Hong Kong, it is very important to 

decarbonise the energy sector: 

o Investing in renewable energy inside and outside Hong Kong such as subsidising the 

installation of solar panels to support the use of electricity in individual development 

projects or investing in renewable energy in China (The Climate Group, 2010). In our 

telephone survey, about 90 per cent of the respondents agreed with adopting the use 

of renewable energy such as wind and solar energy (IOFC, 2015, p.8). To support 

investment in renewable energy, perhaps Hong Kong can learn from the United 

Kingdom where a Climate Change Levy (CCL), an energy tax, is placed on 

non-domestic purchases of electricity, gas, coal and liquid petroleum (about 15% 

added to business’ energy bills) (Mayor of London, 2011, p.73). 

o There is also an option of importing more nuclear power from China. However, even 

IPCC highlights negative social and environmental impacts of using nuclear power 

(Table 8) (IPCC, 2014, p.72) and people in Hong Kong are also strongly against this 

(Environment Bureau, 2015, p.30). 

o The Government can through the SCAs require CLP and HKE to develop carbon 

capture technology in the power generation plants (The Climate Group, 2010). 

 

 

 

http://w2i.com/images/user/files/461.ppt
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Table 8: Overview of the Co-benefits (green arrow) and Adverse Side-effects (orange 

arrows) of Nuclear Power 
 
Energy Supply 

Effect on additional objectives/concerns 
Economic Social Environmental Other 

Nuclear replacing 
coal power 

↑ Energy 
security 
(reduced 
exposure to 
fuel price 
volatility) 
(m/m) 

↑ Local 
employment 
impact (but 
uncertain net 
effect) (l/m) 

↑ Legacy cost 
of waste and 
abandoned 
reactors (m/h) 

 Health impact 
via 
↓ Air 

pollution 
and coal 
mining 
accidents 
(m/h) 

↑ Nuclear 
accidents 
and waste 
treatment, 
uranium 
mining and 
milling (m/l) 

 ↑ Safety and 
waste concerns 
(r/h) 

Ecosystem 
impact via 
↓ Air 

pollution 
(m/h) and 
coal mining 
(l/h) 

↑ Nuclear 
accidents 
(m/m) 

Proliferation 
risk (m/m) 

Overview of potential co-benefits (green arrows) and adverse side-effects (orange arrows) of the main 
mitigation measures of nuclear power; arrows pointing up/down denote a positive/negative effect on the 
respective objective or concern 
 
Source: IPCC, 2014, p.72. 

 

 Since Hong Kong has limited potential for generating renewable energy, it is more 

important for us to economise/optimise on electricity use through the deployment of 

smart grids and ICT initiatives (Figure 6). Again this would require a lot of research and 

development work, having potential to spur economic growth in this area. 

o The Government can consider making practices to economise on energy 

consumption mandatory. To encourage low-carbon practices, the Government can 

require the public sector and big companies (especially the property and transport 

sectors) to regularly report energy use and GHG emissions (Figure 7). 

o For new developments, it is desirable for energy efficient plans to be submitted at 

the planning stage. 

o If economising or optimising energy consumption becomes mandatory, then the 

Government can use the SCAs to incentivise the two electricity companies to employ 

smart technologies to facilitate efficient use of energy. As the two Companies 

possess vertically integrated services, developing smart grid and meters etc. for 

optimising or economising the use of energy should not be too difficult. However, 

the Government has to be vigilant in monitoring the Companies to make sure that 

they will deliver in terms of environmental objectives within reasonable costs. 
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Source: https://www.clp.com.hk/ourcompany/electricityjourney/powergrid/smartgrid/Pages/smartgrid.aspx. 

o Research has to be conducted on the possibility of energy storage. Energy Storage 

will play an important role in the future development of a smart grid as it will 

improve the stability of electricity provision as a back-up alternative to intermittent 

renewable energy (Eurobat, 2013, p.6). Battery energy storage technologies are 

gaining increasing maturity and offer opportunity for Hong Kong to conduct research 

and development work to supplement the development of a smart grid.  

o Public education is very important because the best technologies would achieve little 

without behavioural changes of the energy consumers. 

 
Figure 6: Smart Grid 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7: Hong Kong Energy Consumption by Sector 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Environment Bureau, 2015, p.8. 

https://www.clp.com.hk/ourcompany/electricityjourney/powergrid/smartgrid/Pages/smartgrid.aspx
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7.3 Transport 

Timeline Recommendations 

Short- to 

medium-term 

  

 Promote non-motorised transport: improving the pedestrian 

environment 

 Promote eco-driving practices 

 Develop a strategy to better manage the freight sector 

 Promote the use of public transport 

o Introduce congestion charge 

o Manipulate the fare-structure  

o Better inter-model coordination 

 Promote the use of ICT in managing and rationalising the 

transportation system  

 Promote non-motorized transport: Incorporate cycling as a mode of 

transport 

 Promote low-carbon fuel or vehicles by providing incentives for people 

to buy electric or hybrid vehicles and the adoption of low-carbon fuel 

 

Hong Kong has developed a world renowned public transport system. Over 90 per cent of 

the total passenger trips are made using the public transport system in Hong Kong 

(Transport and Housing Bureau, 2014, p.2). In our telephone survey, about 66 per cent of the 

general public and 84.5 per cent of the experts agreed to the expansion of the coverage of 

the railway network (IOFC, 2015, pp.8 and 20). In fact, the 2014 Railway Development 

Strategy has mapped out seven projects to be built in the coming years and the current 

construction of the Express Rail Link will connect Hong Kong with the 16,000-km National 

High Speed Rail Network. When compared with other cities, Hong Kong has a 

well-developed public transport sector (Appendix V), hence the following suggestions are 

short- to medium-term initiatives to make the sector less-carbon intensive. 

 

7.3.1 Short- to medium-term 

 Promoting non-motorized transport can greatly reduce carbon emissions generated by 

the urban transport system. In the compact city of Hong Kong where the majority of the 

population are pedestrians on a daily basis, there is room for improvement in the 

pedestrian environment. In Vancouver, a pedestrian safety study and action plan was 

done to improve pedestrian safety, and pedestrian-oriented public spaces are designed 

so that goods and services are provided within ‘a safe and enjoyable 10-minute walk 

from where people live’ (City of Vancouver, 2012, pp.30 and 31). There is a need to start 

developing a long-term strategy to improve the pedestrian environment with a view to 

building complete neighbourhoods. 

 Eco-driving practices can be promoted as they are related to smarter and more 
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fuel-efficient driving. This can provide a cleaner and safer environment, as well as saving 

fuel for vehicles. Eco-driving behaviour15 may include: 

o Anticipating traffic flow through the assistance of ICT. 

o Maintaining a steady speed at low revolutions per minute (RPM). 

o Checking tyre pressures frequently as high tyre pressure saves fuel and extends its 

lifetime. 

 The freight sector can also be better managed to make the sector greener. 

o In New York State, freight strategies are developed to promote GHG reductions. The 

City of New York also endeavours to make the trucking sector greener and more 

efficient through the accelerated use of rail and water where possible (The City of 

New York, 2015, p.95).  

o According to 2011 figures provided by the Environmental Protection Department, 

heavy goods vehicles accounted for 90 per cent of respirable suspended particulates 

(RSP) and 50 per cent of nitrogen oxides (NOx) emissions from all vehicles 

movements (LegCo, 2013, p.1). Any strategy to cut emission in this sector will be 

beneficial to the environment. 

 Further promotion of the use of public transport can reduce the use of fossil fuel 

drastically and achieve significant greenhouse gas emissions savings, as well as reducing 

harmful roadside pollution that would damage the living environment. 

o A high percentage of Hong Kongers are indeed using public transport. To boost this 

high percentage, perhaps more park-and-ride facilities can be provided. Introducing a 

congestion charge can also discourage driving in central areas and provide revenue to 

develop low-carbon transportation means. 

o The fare-structure may also be manipulated to attract more ridership in the public 

sector. 

o Better inter-model coordination is another factor that will boost public transport 

ridership. 

 Another way to boost the attractiveness of the public transport is the use of ICT in 

managing and rationalising the transportation system. This will optimise traffic flow and 

contribute to more efficient fuel consumption for the transport sector. There is much 

room for the use of ICT to manage the transportation system. Besides using mobile Apps 

to promote car-sharing or parking-lot sharing16, ICT can be used to facilitate the smooth 

running of bus-only routes or varying the length of traffic lights to suit the needs of 

different age groups. For instance, in Singapore, elderly pedestrians can use their senior 

                                                      
15 Sources: http://www.ecodrive.org/; 

http://www.ecofys.com/files/files/aid-ee-2006-evaluation-ecodrive-netherlands.pdf. 
15 Source: http://amsterdamsmartcity.com/projects/detail/id/64/slug/smart-parking. 

http://www.ecodrive.org/
http://www.ecofys.com/files/files/aid-ee-2006-evaluation-ecodrive-netherlands.pdf
http://amsterdamsmartcity.com/projects/detail/id/64/slug/smart-parking
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citizen concession card to instruct traffic lights for more road crossing time (Debnath, 

Haque, Chin and Yuan, 2011). 

 Another non-motorised mode of transport worth considering is cycling. For example, 

Taipei initiated the YouBike project in 2009 with 500 bicycles at 11 rental stations. As at 

2014, there were 160 rental stations with 5,262 bicycles and the number of YouBike 

users had reached 1.9 million and the total number of usage was over 20 million17. From 

our survey, 76 per cent of the respondents agreed that roads should be designed to 

integrate walking and cycling (IOFC, 2015, p.8). Perhaps the Government can work with 

local stakeholders to explore this mode of transport that will yield multiple benefits such 

as improving air quality, boosting people’s health and facilitating further the use of 

public transport and walking. Hong Kong can make reference to the City of Amsterdam 

as it is renowned as the world’s bicycle capital (Case Study Box 7). 

 

Case Study Box 7: City of Amsterdam as the world’s bicycle capital 

In Amsterdam, the city is regarded as the bicycle capital, listed at the top of the world’s most 

cycle-friendly cities. Cycling is regarded as the most efficient mode of transportation, which 

combined with urban planning, results in a substantial impact on the city’s infrastructure, notably a 

cutting-edge cycle network (Plan Amsterdam, 2014, p.3). The City has more bikes than citizens, 

with only 820,000 citizens it has 881,000 bikes (Amsterdam.info, 2012). Amsterdam Bicycle 

Network alone accounts for 767km without counting other cycle paths (Iamsterdam, 2015). Such 

popularity of cycling in the city is largely related to the infrastructure and policy of cycling. In 2000, 

the city council adopted a new national standard traffic system ‘sustainable safety’, introducing 

‘two speed limits within built-up areas’, ‘a 30 km/hour limit and traffic calming measures’ for 

residential roads and areas with mixed traffic and ‘a 50 km/hour speed limit’ and compulsory 

‘separate bicycle lanes’ for main roads and roads for through traffic (Plan Amsterdam, 2014, p.8). 

The city also initiated a bicycle plan: the Meerjarenplan fiets 2012-2016 in 2011 identifying bicycle 

parking as the main problem and setting a target to create extra 50,000 parking facilities during 

2012 and 2020 (op cit., p.9). 

 

Source: 

1. Amsterdamn.info (2012):, http://www.amsterdam.info/basics/.  

2. Iamsterdam (2015): 

http://www.iamsterdam.com/en/visiting/plan-your-trip/getting-around/cycling/amsterdam-cycling-histo

ry.  

3. Plan Amsterdam (2014): 

http://urbantransform.eu/wp-content/uploads/sites/2/2014/09/PlanAmsterdam-Cycling-policy-and-desi

gn-PDF-2MB.pdf. 

 

 

 

                                                      
16 Source: http://cityclimateleadershipawards.com/2014-project-taipei-clean-air/. 

http://www.amsterdam.info/basics/
http://www.iamsterdam.com/en/visiting/plan-your-trip/getting-around/cycling/amsterdam-cycling-history
http://www.iamsterdam.com/en/visiting/plan-your-trip/getting-around/cycling/amsterdam-cycling-history
http://urbantransform.eu/wp-content/uploads/sites/2/2014/09/PlanAmsterdam-Cycling-policy-and-design-PDF-2MB.pdf
http://urbantransform.eu/wp-content/uploads/sites/2/2014/09/PlanAmsterdam-Cycling-policy-and-design-PDF-2MB.pdf
http://cityclimateleadershipawards.com/2014-project-taipei-clean-air/
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 For motorised transport, low-carbon fuel or vehicles will reduce the dependency on 

fossil fuel and help decarbonise the transport sector to cut GHG emission, without 

sacrificing the quality of life of citizens.  

o Many government departments use electric and hybrid vehicles. According to the 

Environmental Protection Department, as at end of May 2015, there were 2,246 

electric vehicles (EVs) and 1,100 EV chargers for public use18.  

o The number is smaller than in Shenzhen. As at December 2013, Shenzhen had 

introduced a fleet of more than 6,000 zero-emission vehicles, the largest service 

worldwide, allowing the city to earn the City Climate Leadership Award in 201419. 

The Mayor of London has pledged the target of having 100,000 electric vehicles on 

the streets of London (Mayor of London, 2011, p.199).  

o Hence, the Government can provide more incentives for people to buy electric or 

hybrid vehicles as well as promote the adoption of low-carbon fuel. In the longer run, 

more research and reference can be made to the use of hydrogen or biofuel powered 

vehicles in London (op cit., 2011, pp.204 and 205). 

 

It is important to remember that transit-oriented development needs to go hand in hand 

with the building of ‘complete neighbourhoods’. This will not only minimize transportation 

but also help boosting the local economy. Again all these concepts require research and 

development and the engagement of different stakeholders. 

 

7.4 Waste 

Timeline Recommendations 

Short-term  Develop much bolder targets, laws and policies in diverting municipal 

waste from going into landfill 

 Introduce producer responsibility system and promote public 

education to create a zero waste culture 

Medium-term --- 

Long-term  Turn waste to resource 

 

The Government has stepped up its action to tackle waste issues such as reducing the 

Municipal Solid Waste (MSW) disposal rate by 40 per cent on a per capita basis by 2022 and 

transforming the waste management structure to 55 per cent recycling, 23 per cent 

                                                      
18 Source: Environmental Protection Department (2015). Promotion of Electric Vehicles in Hong 

Kong: http://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/promotion_ev.html. 
19 Source: http://www.c40.org/2014-winners.  

http://www.epd.gov.hk/epd/english/environmentinhk/air/prob_solutions/promotion_ev.html
http://www.c40.org/2014-winners
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incineration and 22 per cent landfilling (Environment Bureau, 2013, pp.2, 12 and 13). 

However, when compared with other cities studied, there is a lot to catch up (Appendix VI 

and Figure 8). 

 

Figure 8: Waste Management Structure in Hong Kong and other Asian Areas 

Source: Environment Bureau, 2013, p.10. 

 

Short-term 

 As a compact city, Hong Kong has the potential to develop much bolder targets, laws and 

policies in diverting municipal waste from going into landfill. This will drastically reduce 

municipal waste and increase the recycling rate.  

o Some cities have developed bold zero waste visions. For instance, San Francisco aims 

at having zero waste by 2020 through a three-pronged approach of enacting strong 

waste reduction policy; partnering with recycling companies to develop innovative 

programmes; and creating a culture of recycling and composting20. Laws governing 

                                                      
20 Source: 
http://issuu.com/siemens_the_crystal/docs/cities_leading_the_way_to_a_sustain/10?e=3714297/6599189, 
p.15. 
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the recovery of construction and demolition debris and recycling and composting of 

organics have also boosted recycling rates in the city (see footnote 19). Similarly 

Vancouver also adopts a 2020 zero waste target.  

 It is important to introduce the concept of producer responsibility system in order to 

promote the development of a closed-loop economy.  

 Public education is very important to create a zero waste culture. In our telephone 

survey, 24.4 per cent of the general public ‘seldom’ or ‘never’ separate waste for reuse 

and recycling (IOFC, 2015, p.10). Hong Kong as a whole will need to mobilize the general 

public to participate actively in the ‘reduce, reuse and recycling’ movement. Encouraging a 

co-sharing culture such as the development of lending libraries etc. can also help 

minimise resource consumption. 

 

Long-term 

 Turning waste to resource will help reduce both municipal solid waste and greenhouse 

gas emission.  

o In Tokyo, super-ecotown project is developed to solve waste problems through 

fostering the development of the environmental industry through recycling urban 

outputs. Facilities in an existing super eco-town include construction and demolition 

waste, e-waste, food waste recycling plants, gasification and melting power plant and 

PCB waste disposal plant21. 

o The telephone survey shows overwhelming support from the general public (over 90 

per cent) to increase recycling infrastructure in local communities and to transform 

waste to energy (IOFC, 2015, p.8). While land maybe an issue in developing these 

industries, research and development to identify means to transform waste into 

resources is very important. 

 

  

                                                      
21 Tokyo Super Eco Town Project: https://www.kankyo.metro.tokyo.jp/en/waste/eco.html.  

https://www.kankyo.metro.tokyo.jp/en/waste/eco.html
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7.5 Water 

Timeline Recommendations 

Short-term  Develop an integrated blue-green infrastructure 
o Adopt low impact development technologies in all new 

development areas(NDAs) 
o Conduct research and development to retrofit existing urban 

surfaces 
 Repair or replace leaking pipes and adopt higher energy efficient 

pumping equipment 
 Public education to raise water conservation consciousness 

Medium-term  Conduct sustainable river restoration programme as part of an 
integrated blue-green infrastructure 

Long-term  Future-proof our city against powerful storms through assessment of 
climate vulnerability and development of critical coastal infrastructure 

 

Short-term 

Hong Kong has the potential to develop an integrated blue-green infrastructure, that is, the 

linking up of natural ecology and the management of rivers and the water networks. This will 

deliver significant carbon savings while enhancing the quality of urban environment. With 

the import of water from China, water supplies in Hong Kong have been reliable. Hong Kong 

has also led in the use of sea water in flushing toilets that covers 80 per cent of the city and 

the Water Supplies Department has plans to extend this practice to the whole city as far as 

possible (Water Supplies Department, 2008).  

 Hong Kong can learn from other cities (Appendix VII). For instance, Vancouver also 

developed an integrated Rainwater Management Plan that includes infiltration and 

rainwater capture that not only tackles flooding but also allows watering of plants 

through grass-based swales and permeable pavers (The City of Vancouver, 2012).China 

has developed principles of low impact development (LID) as part of the rainwater 

management system (Case Study Box 8).  

o Our telephone survey shows that 83.7 per cent of respondents agreed that 

reclaimed water should be used for different purposes (IOFC, 2015, p.9). It is 

suggested that Hong Kong should adopt low impact development technologies in 

all its new development areas and conduct research and development to retrofit 

existing urban surfaces. These will help lower heat island effects and allow the 

urban areas to enjoy ecological advantages of the vegetation. 

 It is also important to continue with works to replace leaking water pipes, to prevent the 

waste of resources and save the energy consumption. Transporting water throughout the 

urban areas requires a lot of energy and leaking pipes definitely increase the energy bill. 

Hence it is important for our city to continue repairing or replacing leaking pipes and 

adopt higher energy efficient pumping equipment to help distribute water in the urban 
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realm. 

 Public education is required to raise the consciousness of water conservation and to 

steer behaviour changes of general public. Similar to the use of energy, smart meters 

may help people understand better their use of water and coupled with more public 

education, behavioural changes in economising on the use of water may take place. 

Indeed, in our telephone survey, 96-97 per cent of the general public and the experts 

indicated their willingness to pursue environmentally friendly practices (IOFC, 2015, 

p.10). 

 

Case Study Box 8: Low Impact Development- Sponge City in China 

China has developed principles of low impact development (LID) as part of the rainwater 

management system. LID is incorporated in the planning stage, with water-sensitive urban design 

preserving rivers, lakes, wetlands etc. to sustain the natural water cycle; protecting people’s lives 

and property; to eliminate potential hazards; to achieve urban water security; and to take 

context-specific and dependent actions. 

Source: MOHURC, 2014 
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Medium-term 

Hong Kong can consider developing a sustainable river restoration programme. This will 

contribute to an integrated blue-green infrastructure in the city.  

 From our survey, 87.6 per cent of respondents agreed to the implementation of a river 

restoration programme. Therefore, instead of decking the nullahs, incorporating river 

restoration with natural habitats in urban public space is conducive to producing a  

sustainable community. 

 For instance, Singapore has undertaken the Active, Beautiful and Clean Waters (ABC 

Waters) Programme to transform reservoirs and waterways into beautiful and clean 

streams, rivers and lakes, such as the naturalised river meandering through the 

newly-revamped Bishan-Ang Mo Kio Park, creating new spaces for community recreation 

purposes (National Climate Change Secretariat, Prime Minister’s Office, 2012, pp.30-31).  

 

Long-term 

In the longer run, Hong Kong needs to future-proof our city against powerful storms through 

assessment of climate vulnerability and development of critical coastal infrastructure. 

Similar to New York City, Hong Kong is vulnerable to storms that can lead to the surging of 

sea levels. In 2012, Hurricane Sandy brought ‘a 14-foot storm surge upon New York City, 

flooding roads, subway stations and electrical facilities’22. Hence New York City also makes it 

mandatory for large buildings to undertake flood retrofits. 

 

All these suggestions require rigorous research and development support. 

 

 

  

                                                      
22 Source: 
http://issuu.com/siemens_the_crystal/docs/cities_leading_the_way_to_a_sustain/10?e=3714297/6599189. 

http://issuu.com/siemens_the_crystal/docs/cities_leading_the_way_to_a_sustain/10?e=3714297/6599189
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8.  Low-carbon Infrastructure Development: A Roadmap 

Figure 9 presents the Roadmap towards low carbon development in the future. 

 

Figure 9: Towards Low-Carbon Hong Kong Beyond 2030: A Roadmap 
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Hong Kong can aim at cutting our carbon emissions by 50per cent by the year 2050 with 
2005 as the baseline. 
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9. Conclusion 

As civil engineering has been fundamental to modern urban development that relies heavily 

on the use of fossil fuel, recent attempts to decouple carbon emissions with urban 

development suggest that the discipline needs to reframe or refine its value system. Instead 

of overcoming natural constraints, the discipline has to learn to understand and respect 

environmental limits and treat nature as a model and teacher. To facilitate low-carbon living, 

infrastructure development can be instrumental at nurturing individuals, families and 

communities, promoting sustainability and a fair distribution of resources. It is quintessential 

to embed these considerations in the business model or project cycle of infrastructure 

development. 

 

Inter-disciplinary if not trans-disciplinary and multi-stakeholder efforts are required to 

translate these basic principles into low-carbon urban development. Environmental and land 

use planners, for instance, can work at the strategic level to identify conservation zones and 

areas of different development intensities with full understanding of the carrying capacities 

of the resource base. Strategic zoning at the macro-level will allow civil engineers to develop 

future-proofing infrastructure that also makes interesting places and nurtures local 

communities. 

 

Although low carbon initiatives undertaken within the Government are impressive in terms 

of quality and quantity, there are data gaps and the knowledge and expertise are not 

integrated to formulate strategies to guide ecologically sound urban development. For 

instance, the exemplary standards of public works and public housing can be translated into 

regulatory frameworks to shape private sector projects and housing developments. 

 

This study suggests that as Asia’s World City, Hong Kong can set a more rigorous standard 

towards low-carbon development. Instead of adopting carbon intensity as the target, this 

study suggests the city adopt a target involving an absolute reduction of carbon emissions. 

The suggestion is to cut our carbon emission by 50 per cent by year 2050 with 2005 as a 

baseline. Based on this reduction parameter, the Government can then widely consult 

different stakeholders with a view to develop a comprehensive and holistic strategy. To 

promote low-carbon infrastructure development, this study suggests the setting up of an 

inter-ministerial committee to coordinate different policy areas to collectively formulate an 

integrated and holistic and long-term climate change strategy, plans and sectoral policies. To 
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promote green civil engineering projects, proper assessment is very important. Setting up of 

a Green Infrastructure Council can be the first step to steer all projects towards low-carbon 

initiatives. To promote low-carbon development, it would be ideal if the government 

extended her green procurement policy to the private sector. To promote low-carbon 

infrastructure development, rigorous research and public education are of crucial 

importance.  

 

With reference to the core domains of civil engineers, there is a lack of integrated 

consideration of various infrastructure systems and gaps can be identified within each sector 

in terms of promoting low-carbon living in the high density environment of Hong Kong. In 

the building and public realm, while the Government has done a lot in recent years to 

promote energy efficiency in building operations, it would definitely help reduce carbon 

emissions if a performance based evaluation system were in place to evaluate all new 

buildings. The Government can also roll out programmes to retrofit existing buildings to cut 

down carbon emissions. Besides buildings the city can also set standards for urban greening 

and aim at achieving 100 per cent ‘complete neighbourhoods’ by 2050. 

 

The energy sector in Hong Kong emits the lion’s share of GHG emissions. It is imperative for 

the Government, through SCAs, to utilize ICT and other technologies to develop smart grids 

to help users optimize energy consumption. A two-pronged strategy can be adopted: 

decarboning the energy sector through investment in renewable energy and economizing or 

optimizing electricity use through the deployment of smart grids. 

 

While Hong Kong has a world renowned public transport system, it can be improved by 

enhancing non-motorized transport such as walking and cycling. Means such as ‘park and 

ride’ and better inter-model integration can also further promote public transport. Vehicular 

traffic can lower its emissions through the use of low-carbon fuel and ICT-led management 

tools. To tackle pollution and health impacts, a strategy to tackle heavy lorries is in order as 

the city has a big service-oriented economy. There is also a need to encourage eco-driving 

habits. 

 

Integrating ‘blue-green infrastructure’ will provide a much better urban environment in 

Hong Kong. The city can also adopt low impact development and grey water capturing 

technologies in all new development areas and in the longer run, plans need to be in place 

to retrofit existing urban areas. Protective measures also need be planned for vulnerable 

coastal areas and the city needs to continue the repair and replacement of water pipes and 
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the use of energy efficient pumping equipment in distributing water in the urban domain. 

 

Hong Kong may learn from other Asian cities and set more progressive targets, laws and 

policies to divert municipal waste to landfills. The efforts to turn waste into resources can be 

enhanced through, among others, more public education and cooperation. 

 

All these suggestions also represent numerous opportunities in research and development 

and green economic growth. Unlike the previous era of the industrial revolution, the 

‘production’ site is not comprised of confined spaces. Rather, the city, the urban realm, is the 

‘factory’ site and the race is to pursue urban growth and development without relying on 

fossil fuel. It is a very big challenge but it also presents tremendous opportunities for Hong 

Kong as a high-density city. The civil engineering profession has a very important role to play 

in terms of shaping the future development of Asia’s World City. 
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Appendix I: Sources of Information for Tables in Section Five 
 

Table 6: Background Information of the Global Cities Reviewed 
1: Information Services Department, HKSAR (2014) Hong Kong: The Facts, website: 

http://www.gov.hk/en/about/abouthk/factsheets/docs/country_parks.pdf. 
2: Census and Statistics Department, HKSAR (2014) Hong Kong Annual Digest of Statistics, website: 

http://www.statistics.gov.hk/pub/B10100032014AN14B0100.pdf, p.xi (2,037,064 million HKD = ~262,766.79 
million USD). 

3
: Environmental Protection Department website, Year 2012: 

http://www.epd.gov.hk/epd/sites/default/files/epd/english/climate_change/files/HKGHG_CarbonIntensity_2
01506.pdf 

4: Liu, 2012, pp.25-26: Carbon intensity: 1.15tonnes/10,000RMB. (Currency conversion as at 21 June 2015: 
10,000RMB=1,610USD) and land and population figures are from Shenzhen Statistical Yearbook 2012, 
website: http://www.sztj.gov.cn/nj2012/indexce.htm. 

5: Statistics Division, Bureau of General Affairs (2015) Tokyo Statistic Year Book 2012, website: 
http://www.toukei.metro.tokyo.jp/tnenkan/tn-eindex.htm. 

6: Information from C40 Cities Climate Leadership Group (C40) website: Tokyo: City Cap-and-Trade Program 
http://cityclimateleadershipawards.com/tokyo-city-cap-and-trade-program/. 

7: World Bank: http://www.worldbank.org/en/country/singapore. 
8: Information gathered from International Energy Agency: Singapore, website: 

http://www.iea.org/statistics/statisticssearch/report/?country=Singapore&product=Indicators&year=2010. 
9: US Census Bureau, New York City, Geography QuickFacts, website: 

http://quickfacts.census.gov/qfd/states/36/3651000.html. 
10

: Department of City Planning: POPULATION 2010 Demographic Tables, website: 
http://www.nyc.gov/html/dcp/html/census/demo_tables_2010.shtml. 

11: Information from Bureau of Economic Analysis, US Department of Commerce, Real GDP by metropolitan 
area (millions of chained 2009 dollars), website: 
http://www.bea.gov/iTable/iTable.cfm?reqid=70&step=1&isuri=1&acrdn=2#reqid=70&step=10&isuri=1&700
3=900&7035=-1&7004=naics&7005=-1&7006=35620&7036=-1&7001=2900&7002=2&7090=70&7007=2013
&7093=levels (1,377,989 million USD = 1,377,989,000,000). 

12: The City of New York (2014) Inventory of New York City Greenhouse Gas Emissions, website: 
http://www.nyc.gov/html/planyc/downloads/pdf/NYC_GHG_Inventory_2014.pdf, p.8 (48.02 Million metric 
ton = 48,020,000 ton = 48,020,000,000kg). 

13: Greater London Authority (2015). Land Area and Population Density, Ward and Borough, website: 
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-3071-488f-bdd9-a62cb1ed1c5c. 
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T=301&S=3&O=D 
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http://www.statistics.gov.hk/pub/B10100032014AN14B0100.pdf
http://www.epd.gov.hk/epd/sites/default/files/epd/english/climate_change/files/HKGHG_CarbonIntensity_201506.pdf
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http://www.bea.gov/iTable/definitions.cfm?did=2480&reqId=70
http://www.bea.gov/iTable/definitions.cfm?did=2480&reqId=70
http://www.bea.gov/iTable/iTable.cfm?reqid=70&step=1&isuri=1&acrdn=2#reqid=70&step=10&isuri=1&7003=900&7035=-1&7004=naics&7005=-1&7006=35620&7036=-1&7001=2900&7002=2&7090=70&7007=2013&7093=levels
http://www.bea.gov/iTable/iTable.cfm?reqid=70&step=1&isuri=1&acrdn=2#reqid=70&step=10&isuri=1&7003=900&7035=-1&7004=naics&7005=-1&7006=35620&7036=-1&7001=2900&7002=2&7090=70&7007=2013&7093=levels
http://www.bea.gov/iTable/iTable.cfm?reqid=70&step=1&isuri=1&acrdn=2#reqid=70&step=10&isuri=1&7003=900&7035=-1&7004=naics&7005=-1&7006=35620&7036=-1&7001=2900&7002=2&7090=70&7007=2013&7093=levels
http://www.nyc.gov/html/planyc/downloads/pdf/NYC_GHG_Inventory_2014.pdf
http://data.london.gov.uk/dataset/land-area-and-population-density-ward-and-borough/resource/cc4e7e08-3071-488f-bdd9-a62cb1ed1c5c
http://data.london.gov.uk/dataset/land-area-and-population-density-ward-and-borough/resource/cc4e7e08-3071-488f-bdd9-a62cb1ed1c5c
http://data.london.gov.uk/dataset/leggi2012/resource/10e2d257-a8cb-4ed7-b592-fce6e1e971a3
http://www.ons.gov.uk/ons/rel/regional-accounts/regional-gross-value-added--income-approach-/december-2013/rft-nuts3.xls
http://www.ons.gov.uk/ons/rel/regional-accounts/regional-gross-value-added--income-approach-/december-2013/rft-nuts3.xls
http://data.london.gov.uk/dataset/leggi2012/resource/10e2d257-a8cb-4ed7-b592-fce6e1e971a3
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/hlt-fst/pd-pl/Table-Tableau.cfm?LANG=Eng&T=301&S=3&O=D
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/hlt-fst/pd-pl/Table-Tableau.cfm?LANG=Eng&T=301&S=3&O=D
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/hlt-fst/pd-pl/Table-Tableau.cfm?LANG=Eng&T=301&S=3&O=D
http://www12.statcan.gc.ca/census-recensement/2011/dp-pd/hlt-fst/pd-pl/Table-Tableau.cfm?LANG=Eng&T=301&S=3&O=D
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19: Year of 2013 Vancouver GDP: Brookings (2014). Vancouver GDP, website: 
http://www.brookings.edu/research/reports2/2015/01/22-global-metro-monitor 

20: Year of 2013 Melbourne emissions: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action 
Plan: 2013-2014 Implementation Update, website: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf 

21: City of Melbourne (2015). Melbourne in Numbers, website: 
http://www.melbourne.vic.gov.au/aboutmelbourne/statistics/pages/melbournesnapshot.aspx 

22: Year of 2013 Melbourne population: City of Melbourne (2015). Future Population (City of Melbourne), 
website: http://melbournepopulation.geografia.com.au/tables/future-population 

23: Year of 2013 Melbourne Gross Local Products (GLP): City of Melbourne (2015). Key Economic Indicators: 
Detailed Table for Gross Local Product, Value Added, Output and Productivity from 2002-2012, website: 
http://melbourne.geografia.com.au/glp 

24: Year of 2012 Melbourne emissions: City of Melbourne (2014). Zero Net Emissions by 2020 - Update 2014, 
website: 
https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx 

25
: Statistics Denmark. (2011) StatBank Denmark: Geography, Environment and Energy, website: 
http://www.statbank.dk/statbank5a/default.asp?w=1920 

26: Year of 2011 Copenhagen population: Statistics Denmark. (2011) StatBank Denmark: Copenhagen 
Population, website: http://www.statbank.dk/statbank5a/default.asp?w=1920 

27: Year of 2010 Copenhagen GDP: Eurostat (2011). Economic accounts by metropolitan regions: Copenhagen 
GDP, website: http://ec.europa.eu/eurostat/web/metropolitan-regions/data/databas 

28: Year of 2011 Copenhagen emissions: Copenhagen Carbon Neutral (2011). CPH 2025 Climate Plan: A Green, 
Smart and Carbon Neutral City, website: http://kk.sites.itera.dk/apps/kk_pub2/pdf/983_jkP0ekKMyD.pdf 

 

Table 7: Low-Carbon Development Parameters: Buildings and the Public Realm 
1: Information synthesised from: Environment Bureau in collaboration with Development Bureau and Transport 

and Housing Bureau, 2015. 
2: Planning Department (2015) Hong Kong Planning Standards and Guidelines, Chapter 4: Recreation, Open 

Space and Greening, website: http://www.pland.gov.hk/pland_en/tech_doc/hkpsg/full/ch4/ch4_text.htm 
3: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese). 
4: Bureau of Environment, Tokyo Metropolitan Government (2012) Tokyo Cap-and-Trade Program for large 

facilities, website: http://www.kankyo.metro.tokyo.jp/en/climate/attachement/C%26T%202012.pdf. 
5: Tokyo Metropolitan Government (2008) Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 

website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf, p.15. 
6: Tokyo Metropolitan Government (2014)Creating the Future – The Long Term Vision for Tokyo, website: 

http://www.metro.tokyo.jp/ENGLISH/ABOUT/VISION/, pp. 6,12,19,33,74,85 
7: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 

Opportunities. Partnerships National Climate Change Strategy 2012, website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html. , pp. 31, 44 

8
: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 

http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.167, 206-213 and 232. 
9: The City of New York (2014) One City Built to Last: Transforming New York City’s Buildings for a Low Carbon 

Future, website: http://www.nyc.gov/html/builttolast/assets/downloads/pdf/OneCity.pdf, pp. 10, 46, 48, 
49, 51, 60, 62,64, 74, 78, 80. 

10
: Greater London Authority. (2011).Delivering London’s Energy Future: The Mayor’s Climate Change 

Mitigation and Energy Strategy, website: 
https://www.london.gov.uk/sites/default/files/Energy-future-oct11.pdf, pp.110-173. 

11: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 
Update, website: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, 
pp.14-42. 

12: City of Melbourne (2014). Zero Net Emissions by 2020 - Update 2014, website: 
https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx, 

http://www.brookings.edu/research/reports2/2015/01/22-global-metro-monitor
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf
http://www.melbourne.vic.gov.au/aboutmelbourne/statistics/pages/melbournesnapshot.aspx
http://melbournepopulation.geografia.com.au/tables/future-population
http://www.statbank.dk/statbank5a/default.asp?w=1920
http://www.statbank.dk/statbank5a/default.asp?w=1920
http://ec.europa.eu/eurostat/web/metropolitan-regions/data/databas
http://kk.sites.itera.dk/apps/kk_pub2/pdf/983_jkP0ekKMyD.pdf
http://www.pland.gov.hk/pland_en/tech_doc/hkpsg/full/ch4/ch4_text.htm
http://www.kankyo.metro.tokyo.jp/en/climate/attachement/C%26T%202012.pdf
https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf
http://www.metro.tokyo.jp/ENGLISH/ABOUT/VISION/
https://www.nccs.gov.sg/nccs-2012/foreword.html
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf
http://www.nyc.gov/html/builttolast/assets/downloads/pdf/OneCity.pdf
https://www.london.gov.uk/sites/default/files/Energy-future-oct11.pdf
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf
https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx
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pp.4-22. 
13: Copenhagen Carbon Neutral (2011). CPH 2025 Climate Plan: A Green, Smart and Carbon Neutral City, 

website: http://kk.sites.itera.dk/apps/kk_pub2/pdf/983_jkP0ekKMyD.pdf, pp.28-32. 
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Appendix II: Projected Emission Reduction under Different Scenarios 
Baseline 
comparison 

Low Carbon Scenario Enhanced Low Carbon 
Scenario 

Low Carbon Leadership 
Scenario 

2020 2030 2020 2030 2020 2030 

BAU -19% -37% -23% -51% -35% -66% 

2005 level 0% -13% -5% -33% -19% -53% 

1990 level +14% -2% +7% -24% -8% -46% 

Note:  
BAU Scenario:  This scenario assumes that Hong Kong’s economy will continue to develop and, 

except for existing and confirmed policies, no additional low carbon policies will 
be implemented. 

Low Carbon Scenario:  Assumes Hong Kong adopting similar low carbon development strategies as other 
developed countries such as enhancing energy conservation within the 
residential, public and private sectors with the aim to reduce energy demand by 
15%; promoting the use of alternative-fuel automobiles and the use of biofuel to 
lower automobile’s oil consumption by 25% and GHG emissions by 30%; 
promoting the development renewable energy including wind and solar power 
inside and outside Hong Kong; encouraging non-motorized transport including 
walking and cycling; and promoting public education.  

Enhanced low carbon  
Scenario: 

 In addition to the above, this scenario assumes Hong Kong will promote green 
transportation, green buildings, energy efficiency consumer products, increased 
use of nuclear power, wind power and other distributed renewables so that 
end-use energy demand would further decrease by 6.6% and carbon emissions 
per unit of energy supply would decrease by 32%. It is also assumed that Hong 
Kong would commence projects on carbon capture and storage, estimated to an 
amount of 1.3 million tonnes. 

Low Carbon 
Leadership Scenario: 

 Assumes Hong Kong strives to be one of the most competitive cities in the world 
relying on low carbon development to boost its productivity and research and 
development industries. By boosting the share of imported energy from clean 
sources such as nuclear and renewables, the carbon content of its energy use will 
be further decreased. 

 
Source: The Climate Group, 2010, pp.16, 17 and 19. 
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Appendix III: Low-Carbon Development Parameters: Buildings and the Public Realm 

Cities Low-Carbon Development Parameters (BUILDINGS AND THE PUBLIC REALM) 

Hong Kong1  Building Energy Efficiency Ordinance and Regulations: 
o The developers or building owners of newly constructed buildings should ensure 

that the 4 key types of building services installation (air-conditioning, lighting, 
electrical installation and lift and escalator), comply with the design standards of 
the Building Energy Code (to be reviewed at least every three years) 

o The same requirements apply to ‘major retrofitting works’ 
o Owners of commercial buildings should carry out energy audits for the 4 key types 

of central building services installation therein in accordance with the Energy Audit 
Code every 10 years 

 New government buildings with construction floor area of >5,000m2 with central 
air-conditioning or >10,000m2 to achieve at least BEAM Plus Gold 

 New public housing to achieve at least BEAM Plus Gold ready 
 Since April 2015: tightened and expanded the Overall Thermal Transfer Value (OTTV) 

standard for residential buildings (see Guidelines on Design and Construction 
Requirements for Energy Efficiency of Residential Buildings) 

 Secretary for the Environment to engage built environment leaders to accelerate 
green building adoption in the private sector 

 (already in place: Thousands of Energy Saving Charter partners since 2005; 
Partnership with stock exchange on carbon footprint repository and Environmental, 
Social and Governance reporting for listed companies) 

 Hong Kong Planning Standards and Guidelines2 
o Residential Development: >1m2 of local open space per person 
o Industrial Development: > 0.5m2 of local open space per worker 
o Commercial Development: >0.5m2 of local open space per worker 

Shenzhen3  Construction land (m2/RMB10,000): from 7.28m2 (2012) to 3.9m2 (2020) 
 Greening of built up area (%): from 45% (2012) to >/=50% (2020) 
 % of existing land over actual land supply: from >50% (2012) to >50% (2020) 
 Net plot ratio in built up areas: 0.95(2012) to >/=1 (2020) 
 Mixed use in new development: from 24% (2012) to >/=30% (2020) 
 Green buildings in new public buildings: 32.6% (2012) to >/=80% (2020) 

Tokyo  Tokyo Cap-and-Trade Program, requiring CO2 reduction from large commercial and 
industrial buildings4 
o Base-year Carbon emissions (Average of 3 consecutive fiscal years between from 

FY2002 – FY2007): 13,160 kilotonnes  
o Reduction target for first 5 years (FY2010 to FY2014): 6% reduction below 

base-year emisssions, i.e. 789.6 kilotonnes 
o Further Reduction Target for the next 5 years (FY2015 to FY2019): about 17% 

reduction below base-year emissions, i.e. 2,237 kilotonnes  
 Create additional 1,000 ha of new green area by 20165 
 Increase roadside trees to one million by 2016  
 Preserve the existing green area using various methods 
 Create an elegant, barrier-free city6 

o Making roads and railway stations barrier free 
o Barrier-free design of areas around Olympic games venues and sightseeing spots 
o Creation of community barrier-free maps 
o Raising awareness of universal design in schools and in the community 

 Relocated all utility lines into underground to make sidewalks more barrier-free and 
providing space for relaxation such as outdoor cafes6  

Singapore7  Buildings:  
o Contribute 11% to 16% of the overall reduction target (5,404 kilotonnes to 8,492 

kilotonnes) 
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Cities Low-Carbon Development Parameters (BUILDINGS AND THE PUBLIC REALM) 

o i.e.: 594.44 kilotonnes (5,404 kilotonnes*11%) to 1,358.72 kilotonnes (8,492 
kilotonnes *16%) 

o Almost 50% of Singapore is covered in greenery; and close to 10% of Singapore’s 
land is set aside for parks and nature conservation 

o Encouraging the use of vertical greening and rooftop gardens for buildings to 
absorb heat and lower building temperatures, and mitigate the urban heat effect, 
thus saving energy for cooling 

o Link the major parks and green spaces around the island through an extensive Park 
Connector Network 

New York  Reduce 25,000 kilotonnes from energy used in buildings8  
 Increase percentage of New Yorkers living within walking distance to a park from 

79.5% to 85 % by 2030  
 Continue to align zoning and building code updates with reforms to the National Flood 

Insurance Program (NFIP) and expected changes to the Flood Insurance Rate Maps 
(FIRMs) 

 By 2018, the City will work to develop and adopt consistent resilient design guidelines 
for buildings in areas vulnerable to flooding, extreme wind, and heat 

 Reduce GHG emissions from the energy used to heat, cool, and power buildings by 
30% from 2005 levels, i.e. roughly 3,400 kilotons of CO2-e by 20259  

 Expand the Accelerated Conservation & Efficiency program to all city-owned buildings, 
expected additional 270 kilotonnes of GHG reductions annually reduced by 2025  

 Expand solar photovoltaic (PV) on the rooftops of public buildings to 100 MW of solar 
capacity. The installations are expected to reduce annual GHG emissions by an 
estimated 35 kilotonnes of carbon dioxide equivalent, save the City $8 million in 
annual energy cost savings, and create 160 construction-related jobs by 2025 

 The City will expand the deep energy retrofits and energy efficiency programme for 
City buildings. The program is expected to reduce citywide GHG emissions by roughly 
100 kilotonnes of carbon dioxide equivalent, generate $55 million in annual energy 
cost savings, and create 420 construction-related jobs by 2025 
o Expand the Preventative Maintenance Collaborative and Expenses for 

Conservation and Efficiency Leadership (ExCEL) programs:  
 It is expected the Preventative Maintenance Collaborative will use their skills to 

help the City reduce emissions by an estimated 130 kilotonnes of carbon dioxide 
equivalent (MTCO2-e) and save $10 million in lower energy costs annually by 
2025 

 The ExCEL program is expected to reduce GHG emissions by an additional 45,000 
MTCO2-e and save $1–2 million in annual energy costs by 2025 

 All together, the programs are also expected to reduce 175,000 MTCO2-e, 
annually save $12 million, and create 550 new construction-related jobs 

 Launch an Energy and Water Retrofit Accelerator. The Retrofit Accelerator is expected 
to stimulate energy and water efficiency retrofits and clean energy investments in 
more than 20,000 buildings (7,500 properties) over the course of ten years. The 
program is expected to touch more than 700 million square feet of built space and 
400,000 residential units, representing almost 15% of the City’s total built square 
footage and 10% of residential units. In total, the retrofits these buildings undertake 
are expected to reduce citywide emissions by 940 kilotonnes of carbon dioxide 
equivalent annually by 2025 The program will also reduce annual water consumption 
by an estimated 600,000 gallons 

 The City will partner with strong network of community-based organizations to launch 
a community-driven education, outreach, and assistance program to accelerate 
retrofits in these buildings which are less than 50,000 square feet. Over the course of 
the three-year initial phase, the program is expected to result in efficiency retrofits in 
up to 1,000 small and mid-sized multifamily buildings and cultural institutions. This is 



 
 

Shaping Hong Kong—Strategies for optimising Hong Kong’s living environment beyond 2030 
PRINCIPLES, DIRECTIONS, PARAMETERS & STRATEGY OF LOW-CARBON INFRASTRUCTURE DEVELOPMENT 

   
 

66 
 

Cities Low-Carbon Development Parameters (BUILDINGS AND THE PUBLIC REALM) 

expected to reduce GHG emissions by roughly 9 kilotonnes of carbon dioxide 
equivalent, with potentially significant positive impacts on local air quality within each 
neighbourhood 

 Expand the local law 84 (LL84) (A law introduced in 2009 that requires buildings over 

50,000 square feet to annually gather, analyze and report energy & water consumption 

data for the most recent past year) to include mid-sized buildings will add up to 16,800 
buildings (11,400 properties) covered by the law. These properties will include at least 
300,000 residential units and more than 400,000 square feet of space 

 Expanding the NYC Carbon Challenge to drive deep energy retrofits across hundreds 
of millions of square feet of space. The full expansion outlined above would reduce 
emissions by as much as 510 kilotonnes of carbon dioxide equivalent, on top of the 
175 kilotonnes that current participants have already reduced  

 Providing training for every building operator in buildings over 50,000 square feet to 
increase the number of trained operators by at least 3,300. The energy efficiency skills 
and best practices provided to these operators is estimated to reduce citywide GHG 
emissions by 285 kilotonnes of carbon dioxide equivalent and could lead to as much 
as $100 million in annual energy cost savings per year by 2025, on top of additional 
savings that can be achieved by extending the life of building equipment 

 Increase percent of New Yorkers living within walking distance to a park from 79.5 % 
to 85% by 20308 

 Strengthen the utility of parks and public space in under-resourced and growing 
neighbourhoods 

 Improve open spaces through Parks Without Borders, improve fences and gates and 
add other amenities, such as public art and landscaping, to make entrances more 
inviting and to enhance neighbourhood access and connectivity8 

 Reduce light pollution from large buildings at night8 
 Expand the use of streets as places to play, congregate, and be together. To convert 

underused streets into pedestrian plazas and explore ways to transform underused 
areas below elevated roads and train lines to more attractive and inviting public 
spaces8 

 By using LiDAR technology, land cover mapping based on aerial remote Imaging 
technology, to assess ecosystem decline and prioritize tree planting and forest 
restoration8  

London10  Homes 
o By 2025, the rate of rollout of energy efficiency measures, low and zero carbon 

microgeneration technologies, and water saving measures to London’s homes is 
exponentially increased  

o Londoners understand their energy use and are increasingly more energy efficient, 
reducing CO2 emissions from homes even further  

o The most vulnerable will be better able to heat their home affordably and have 
better access that they are entitled to and being better able to pay their energy 
bills  

o By 2030, every London home is offered a whole-house retrofit 
o Total projected CO2 emissions reductions in London by 2025 (MtCO2 per year): 

21.71 
 Workplaces 

o By 2025, the roll out of retrofitting existing workplaces with energy efficiency 
measures and low and zero carbon microgeneration technologies is well underway 

o By 2025, London’s workplaces understand their energy use and adopt increasingly 
more energy efficient practices to reduce CO2 emissions even further 

o Total projected CO2 emissions reductions in London by 2025 (MtCO2 per year) : 
29.53 

 New buildings 
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Cities Low-Carbon Development Parameters (BUILDINGS AND THE PUBLIC REALM) 

o By 2025, all new buildings are zero carbon, built to the highest energy efficiency 
standards and supplied in part by low and zero carbon decentralised energy  

o The CO2 emissions targets for new residential buildings in London: 25% for 
2010-2013; 40% for 2013-2016; Zero-carbon for 2016-2031 

o The CO2 emissions targets for new non-domestic buildings in London: 25% for 
2010-2013; 40% for 2013-2016; as per building regulations requirements for 
2016-29; Zero-carbon for 2019-2031 

o Between 2010 and 2025, policies and actions on new development are expected to 
save a cumulative total of 2.44 MtCO2  

o The City will produce revised Supplementary Planning Guidance on Sustainable 
Design and Construction and require major new development proposals to meet 
the minimum standards outlined in the Guidance 

o The City will produce a final Housing Supplementary Planning Guidance document 
to cover aspects of sustainable design and construction for new housing and 
neighbourhoods 

o The City will require all publicly-funded housing to meet the standards set out in 
the Interim Housing Design Guide including meeting Code for Sustainable Homes 
Level 4 

Vancouver11  Require all buildings constructed from 2020 onward to be carbon neutral in 
operations 

 Total tonnes of CO2-e from residential and commercial buildings in 2013 was 
1,110,000 tCO2-eTo reduce CO2-e from residential and commercial buildings using 
2007 as baseline (1,145,000 tCO2-e) to 920,000 tCO2-e by 2020Reduce energy use and 
greenhouse gas emissions in existing buildings by 20% over 2007 levels  

 All new building rezonings in Vancouver are required to meet the building industry’s 
LEED Gold standard for environmental performance 

 By 2020, all Vancouver residents will live within a five minute walk of a park, 
greenway, or other green space 

 By 2020, the City will plant 150,000 new trees  
 By 2020, Vancouver will increase city-wide and neighbourhood food assets by a 

minimum of 50% over 2010 levels 
Melbourne12  Commercial buildings and industry 

o Increase the average National Australian Built Environment Rating System 
(NABERS), or equivalent, rating of commercial buildings to 4 by 2018, roughly 
equates to an average increase in energy efficiency of 40% per building 

 Residential buildings 
o City of Melbourne will establish a baseline and develop a long-term target in the 

first year of the implementation of 2014 Zero Net Emissions by 2020 Strategies 
 New buildings 

o City of Melbourne will implement the Energy, Water and Waste Efficiency Planning 
Policy to apply specific industry-recognised standards in all new buildings 

Copenhagen13  By 2025, energy consumption in the Copenhagen building stock will be significantly 
reduced. Existing buildings will be energy retrofitted as far as possible. New build 
must be constructed for low energy use  

 20% reduction in heat consumption in buildings compared to 2010  
 20% reduction of electricity consumption in commercial and service companies 

compared to 2010  
 10% reduction of electricity consumption in households compared to 2010  
 Installation of solar cells corresponding to 1% of electricity consumption (p.30) 
 Reduce energy consumption in city administration buildings by 40% compared to 

2010  
 Municipal new build up to 2015 to meet requirements of 2015 classification and new 

build up to 2020 to meet requirements of 2020 classification  
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Cities Low-Carbon Development Parameters (BUILDINGS AND THE PUBLIC REALM) 

 New construction projects will then be at the forefront of requirements of green 
construction as new urban development areas in the Municipal Master Plan 2011 
have been construed so that construction must comply with the requirements of 
Energy Class 2015 and the construction sector must comply with the requirements of 
Building Class 2020 

 A total of 60,000 sq m of solar cell panels on existing municipal buildings and new 
build have been installed  

Source: 
1: Information synthesised from: Environment Bureau in collaboration with Development Bureau and Transport 

and Housing Bureau, 2015. 
2: Planning Department (2015) Hong Kong Planning Standards and Guidelines, Chapter 4: Recreation, Open 

Space and Greening, website: http://www.pland.gov.hk/pland_en/tech_doc/hkpsg/full/ch4/ch4_text.htm 
3: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese). 
4
: Bureau of Environment, Tokyo Metropolitan Government (2012) Tokyo Cap-and-Trade Program for large 

facilities, Website: http://www.kankyo.metro.tokyo.jp/en/climate/attachement/C%26T%202012.pdf. 
5
: Tokyo Metropolitan Government (2008) Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 

Website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf, p.15. 
6: Tokyo Metropolitan Government (2014)Creating the Future – The Long Term Vision for Tokyo, website: 

http://www.metro.tokyo.jp/ENGLISH/ABOUT/VISION/, pp. 6,12,19,33,74,85 
7: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 

Opportunities. Partnerships National Climate Change Strategy 2012, Website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html. , pp. 31, 44 

8: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.167, 206-213 and 232. 

9: The City of New York (2014) One City Built to Last: Transforming New York City’s Buildings for a Low Carbon 
Future, Website: http://www.nyc.gov/html/builttolast/assets/downloads/pdf/OneCity.pdf, pp. 10, 46, 48, 
49, 51, 60, 62,64, 74, 78, 80. 

10: Greater London Authority. (2011).Delivering London’s Energy Future: The Mayor’s Climate Change 
Mitigation and Energy Strategy. Downloadable from 
https://www.london.gov.uk/sites/default/files/Energy-future-oct11.pdf, pp.110-173. 

11
: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 

Update. Downloadable from: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, 
pp.14-42. 

12: City of Melbourne (2014). Zero Net Emissions by 2020 - Update 2014. Downloadable from: 
https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx, 
pp.4-22. 

13
: Copenhagen Carbon Neutral (2011). CPH 2025 Climate Plan: A Green, Smart and Carbon Neutral City. 

Downloadable from: http://kk.sites.itera.dk/apps/kk_pub2/pdf/983_jkP0ekKMyD.pdf, pp.28-32. 
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Appendix IV: Low-Carbon Development Parameters: Energy 

Cities Low-Carbon Development Parameters (ENERGY) 
 Hong Kong1 

 Energy efficiency (Labelling of Products) Ordinance (EELPO) 
 Government buildings to achieve 5% electricity reduction target by 2020 (2014 as 

base) 
 Strengthen government departmental energy saving efforts through appointing Green 

Managers and Energy Wardens and encourage public sector institutions to save 
energy 

Shenzhen2 
 Energy consumption (coal tonnes/RMB10,000): from 0.45 (2012) to </=0.366 (2020) 
 Smoggy days (days/year): from 77 (2012) to </=130 
 Heat Island Effect (°C): from 1.17 to </=2.0 

Tokyo  Reduce GHG emissions by more than 10% in the industrial and business sectors as 
compared to the 2000 level (approximately 7% in the commercial sector) 3 

 Reduce GHG emissions by approximately 20% in the household sector 
 Realise the use of 1 million kilowatts solar energy by 2016 
 Energy consumption shall be down 20% by 2020 and down 30% by 2030, relative to 

2000 (i.e. 801.3 PJ)4 
 Share of electricity supply using renewable energy shall be expanded to around 20% 

by 2024 
 Setting a target to increase the ratio of renewable energy to about 20% in energy 

consumption in Tokyo by 2020 
Singapore 5  Energy Generation:   

o Contribute about 50% of reduction target, i.e., 5,404 kilotonnes to 8,492 kilotonnes 
o 2,702 kilotonnes (5,404 kilotonnes *50%) to 4,246 kilotonnes (8,492 kilotonnes 

*50%)  
 Household:  

o Contribute about 10% to 16% of reduction target, i.e. 5,404 kilotonnes to 8,492 
kilotonnes 

o 540 kilotonnes (5,404 kilotonnes *10%) to 1,358 kilotonnes (8,492 kilotonnes 
*16%)  

 Industry:  
o Contribute about 11% to 13% of reduction target, i.e. 5,404 kilotonnes to 8,492 

kilotonnes 
o 594.4 kilotonnes (5,404 kilotonnes *11%) to 1,104 kilotonnes (8,492 kilotonnes 

*13%) 
New York  Reduce 9,000 kilotonnes from Power Production6 

 Funding the NYC Solar Partnership to continue their work to reduce market barriers 
for investing in solar power, attracting solar energy companies to the city, and 
increasing solar energy production capacity. By 2025, the installed capacity is expected 
to reduce annual GHG emissions by more than 105 kilotonnes of carbon dioxide 
equivalent, generate $70 million in annual energy cost savings, and create 460 
construction-related and solar industry jobs7 

London8  By 2025, London boroughs, developers, investors and the wider public sector should 
be aware of the full range of opportunities for decentralised energy in London and 
have the capacity to deliver them  

 By 2025, London will incorporate decentralised energy into new development, 
significantly contributing towards the target to supply 25% of London’s energy from 
decentralised energy  

 By 2025, London’s homes, businesses and infrastructure are supplied through an 
efficient, affordable, and secure supply of low/zero carbon energy, having unlocked 
the potential for the development of decentralised energy  

 Total projected CO2 emissions reductions in London by 2025 (MtCO2 per year) : 44.87 

Vancouver9  Vancouver’s electricity is generated in British Columbia—93% of it from renewable 
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Cities Low-Carbon Development Parameters (ENERGY) 

sources 
Melbourne10  25% of electricity from renewable sources by 2018 
Copenhagen11  By 2025, the production of electricity, heating and cooling in Copenhagen will 

primarily be based on wind, biomass, geothermal energy and waste. The goal is to 
have carbon neutral district heating/cooling by 2025, contributing to establishing a 
renewable electricity production which, in total, exceeds the city’s electricity 
consumption  

 Electricity production is based on wind and biomass and will, in total, exceed the city’s 
electricity consumption  

 Reduction of CO2 emissions from energy production broken down into initiatives  
o 42% from wind turbines;  
o 43% from new biomass-fired combined heat and power plant;  
o 12% from the separation of plastic from incinerable waste;  
o 3% from the conversion to biomass-fired peak production 

 Separation of plastic from households and businesses from the incinerable waste to 
reduce carbon emission and achieve carbon neutral district heating 

 Biogasification of organic waste  

Source: 
1: Information synthesised from: Environment Bureau in collaboration with Development Bureau and Transport 

and Housing Bureau, 2015. Energy Saving Plan for Hong Kong’s Built Environment 2015-2025+. 

Downloadable from: http://www.enb.gov.hk/sites/default/files/pdf/EnergySavingPlanEn.pdf. 
2: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese). 
3: Tokyo Metropolitan Government (2008) Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 

Website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf. 
4: Bureau of Waterworks, Tokyo Metropolitan Government (2015) Tokyo Waterworks 10 Year Plan for Energy 

Efficiency, Website: 

http://www.kankyo.metro.tokyo.jp/en/climate/efforts_on_energy_efficienct_and_environmental_measures

_for_water_supply.html, p.7. 
5: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 

Opportunities. Partnerships National Climate Change Strategy 2012, Website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html. 

6: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.167. 

7: The City of New York (2014) One City Built to Last: Transforming New York City’s Buildings for a Low Carbon 
Future, Website: http://www.nyc.gov/html/builttolast/assets/downloads/pdf/OneCity.pdf, p.74. 

8: Mayor of London (2011). London’s Wasted Resource: The Mayor’s Municipal Waste Management Strategy. 
Downloadable from: https://www.london.gov.uk/sites/default/files/Municipal%20Waste_FINAL.pdf 
pp.68-91. 

9: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 
Update. Downloadable from: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, cover 
page i. 

10: City of Melbourne (2009). Total Watermark: City as a Catchment. Downloadable from: 
http://www.melbourne.vic.gov.au/Sustainability/CouncilActions/Documents/city_as_catchment.pdf, p.4. 

11: City of Copenhagen (2011). Copenhagen Climate Adaptation Plan. Downloadable from: 
http://en.klimatilpasning.dk/media/568851/copenhagen_adaption_plan.pdf, p.36. 

http://www.enb.gov.hk/sites/default/files/pdf/EnergySavingPlanEn.pdf
https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf
http://www.kankyo.metro.tokyo.jp/en/climate/efforts_on_energy_efficienct_and_environmental_measures_for_water_supply.html
http://www.kankyo.metro.tokyo.jp/en/climate/efforts_on_energy_efficienct_and_environmental_measures_for_water_supply.html
https://www.nccs.gov.sg/nccs-2012/foreword.html
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf
http://www.nyc.gov/html/builttolast/assets/downloads/pdf/OneCity.pdf
https://www.london.gov.uk/sites/default/files/Municipal%20Waste_FINAL.pdf
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf
http://www.melbourne.vic.gov.au/Sustainability/CouncilActions/Documents/city_as_catchment.pdf
http://en.klimatilpasning.dk/media/568851/copenhagen_adaption_plan.pdf
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Appendix V: Low-Carbon Development Parameters: Transport 

Cities Low-Carbon Development Parameters (TRANSPORT) 
Hong Kong1 

 Diesel Commercial Vehicles replacement scheme 
 Selective catalytic reduction devices (SCR) to reduce NOX emissions to reach Euro 4 

and 5 standards for franchised buses 
 Strengthened emission control for petrol and LPG vehicles 
 Low emission zones for franchised buses 
 Franchised bus routes rationalization 
 Mandate fuel switch at berth for ocean-going vessels 
 Local vessels to use cleaner marine diesel 
 Preferred railway lines, extensions and stations: Northern Link and Kwu Tung Station, 

Hung Shui Kiu Station, Tung Chung West Extension, Tuen Mun South Extension, East 
Kowloon Line, South Island Line (West), North Island Line 

Shenzhen2 
 % of public transport of total motorized transport: from 54.5% (2012) to >/=65% 

Tokyo
3
  Reduce GHG emissions by approximately 40% in the transportation sector by 2020 

from the 2000 level 
 Enhance the loading ratio (improve this ratio for commercial vehicles), improve the 

average travel speeds (improve the average traveling speeds of 23 wards area in peak 
traffic hours to 25km/hr), and solve the chronic traffic congestion problem (reduce the 
through traffic in the central district of Tokyo) by 2016 

 Enhance the use of the public transportation system, reduce the traffic in residential 
areas and traffic accidents, and further promote barrier-free initiatives by 2016 

Singapore4  Transport: 
o Contribute about 11% to 13% of reduction target, i.e., 5,404 kilotonnes to 8,492 

kilotonnes 
o i.e. 594.4 kilotonnes (5,404 kilotonnes *11%) to 1,103 kilotonnes (8,492 kilotonnes 

*13%)  
 Land Transport Masterplan targets to achieve a 70% public transport modal split by 

2020, up from 59% in 2008 
New York5  Reduce 7 million metric tons from personal and commercial vehicles  

 Plan to have at least 250 chargers in operation by 2017 and to introduce fast-charging 
chargers and at least one solar carport 

London
6
  By 2025, London’s transport system will have low carbon infrastructure and access to 

more low carbon transport options  
 By 2025, more Londoners will be moving away from private car use to public transport 

and there will be unprecedented levels of walking and cycling. And smart land-use 
planning will minimise the need to travel  

 By 2025 individuals, freight operators and public transport operators will be cutting 
their fuel costs by operating vehicles in the most fuel-efficient ways, improving vehicle 
maintenance, and through smoother traffic flows 

 By 2025, London will be a recognised leader in the mass-market uptake of low carbon 
transport vehicles and fuels and the electric vehicle capital of Europe 

 Total projected CO2 emissions reductions in London by 2025 (MtCO2 per year) : 10.38 
Vancouver7  44% of trips in 2012 were by foot, bicycle and public transit 

 Target to achieve the majority (over 50%) of trips by foot, bicycle, and public transit by 
2020 using year of 2008 as baseline (40% of trips) 

 Reduce average distance driven per resident by 20% from 2007  
Melbourne8  Increase the percentage of all trips using low emissions transport from 51% in 2009 to 

60% in 2018  
Copenhagen9  Up to 2025, a series of initiatives will be launched to strengthen green mobility in 

Copenhagen, particularly with the development of City of Cyclists, using new fuels in 
the transport sector, developing public transport and implementing Intelligent Traffic 
Systems and traffic information and initiatives to reduce CO2 emissions 
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Cities Low-Carbon Development Parameters (TRANSPORT) 

 75% of all journeys in Copenhagen are on foot, by bicycle or by public transport  
 50% of all journeys to place of work or study are by bicycle  
 20% more passengers using public transport compared to 2009 
 Public transport is carbon neutral 
 20-30% of all light vehicles use new fuels such as electricity, hydrogen, biogas or 

bioethanol 
 30-40% of all heavy vehicles use new fuels 
 All city administration vehicles run on electricity, hydrogen or biofuels  

Source: 
1: Information synthesised from: Environment Protection website, Actions in Hong Kong: 

http://www.epd.gov.hk/epd/english/climate_change/transport.html.  
2
: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese) and Transport and Housing Bureau (2014) Railway Development Strategy, 
downloadable from: http://www.thb.gov.hk/eng/psp/publications/transport/publications/rds2014.pdf. 

3
: Tokyo Metropolitan Government (2008)Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 

Website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf, p.10. 
4
: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 

Opportunities. Partnerships National Climate Change Strategy 2012, Website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html, pp.48 and 59. 

5: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.167 and 192. 

6: Mayor of London (2011). London’s Wasted Resource: The Mayor’s Municipal Waste Management Strategy. 
Downloadable from: https://www.london.gov.uk/sites/default/files/Municipal%20Waste_FINAL.pdf, 
pp.180-198. 

7: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 
Update. Downloadable from: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, p.29. 

8: City of Melbourne (2014). Zero Net Emissions by 2020 - Update 2014. Downloadable from: 
https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx, p.25. 

9: Copenhagen Carbon Neutral by 2025 (2012). CPH 2025 Climate Plan: A Green, Smart and Carbon Neutral City. 
Downloadable from http://kk.sites.itera.dk/apps/kk_pub2/pdf/983_jkP0ekKMyD.pdf , p.42. 
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Appendix VI: Low-Carbon Development Parameters: Waste 

Cities Low-Carbon Development Parameters (WASTE) 
Hong Kong1 

 To reduce per capita municipal solid waste disposal rate by 40% using 2011 as the base   
 Provide MSW waste-to-energy treatment that includes non-separated food waste for 

recovery of energy 
 5 to 8% reduction of food waste by year 2017-18 
 Quantity-based MSW charging scheme by 2016/17 to reduce waste by 10-15% between 

2017 and 2022 
 Treatment and recycling of food waste 

Shenzhen2 
 Treatment of solid waste: 95% (2012) to 100% (2020) 
 Waste to resource: 35.4% (2012) to >/=75% (2020) 

Tokyo3  Reduce the amount of final waste by 55% in Tokyo by 2016 from the 2000 level 
 Eliminate the disposal of plastic waste to landfills by 2010 promoting the recycling of 

plastic waste materials 
 Increase the use of recycled construction soils by 25% by 2016 from the 2005 level 
 Create a mechanism that enhances the market value of excellent industrial waste 

processing companies 
Singapore4  Water and waste sectors: 

o Contribute about 2% to 3% of reduction target, i.e., 5,404 kilotonnes to 8,492 
kilotonnes, i.e., 108.1 kilotonnes (5,404 kilotonnes *2%) to 254.8 kilotonnes (8,492 
kilotonnes *3%)  

 Increase recycling rate from 59% in 2011 to 70% by 2030 (p.65) 
 Looking into more ways to reduce emissions, such as recycling more plastic waste 

instead of incinerating it. (p.65) 
New York5  Zero waste to landfill by 2030  

 Reduce 2 million metric tons from disposal of solid waste 
 Reduce volume of New York City Department of Sanitation (DSNY)-collected refuse 

(excluding material collected for reuse/recycling) by 90 % relative to 2005 baseline of 
~3.6M tons 

 Increase curbside and containerized diversion (recycling programs) from a rate of 15.4 
% in 2014 

 Increase citywide diversion rate (including all streams of waste: residential, commercial, 
construction and demolition, and fill) from current state of 52% 

 Expand New York City Organics program to serve all citizens by 2018  
 Process 250 tons of food waste per day at City WWTPs and assess long –term feasibility 

of scaling up processing of organic food waste  
 Enhance the City’s curbside recycling program by offering single-stream recycling by 

2020 to increase diversion rate from 16% to 20% 
 Push an aggressive agenda including everything from clear, easy-to-understand 

recycling instructions on packaging to products made from 100 percent post-consumer 
recycled material.  

 Reduce the use of plastic bags and other non-compostable waste  
 Make all schools Zero Waste Schools 
 Expand opportunities to reuse and recycle textiles and electronic waste 
 Reduce commercial waste disposal by 90 % by 2030 

London6  To achieve zero municipal waste direct to landfill by 2025  
o The Mayor wants London to manage the bulk of its waste within London and work 

towards zero waste (all waste) to landfill by 2031 
o Landfill sites accepting London’s municipal waste (mostly outside London) are 

expected to close by 2025 
o 2025 represents a realistic timeframe for new waste infrastructure to be built in 

London to divert waste from landfill  
 To reduce the amount of household waste produced from 970 kg per household in 
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Cities Low-Carbon Development Parameters (WASTE) 

2009/10 to 790 kg per household by 2031, equivalent to a 20% reduction per 
household  

 To increase London’s capacity to reuse or repair municipal waste from about 6,000 
tonnes a year in 2008 to 20,000 tonnes a year in 2015 and 30,000 tonnes a year in 2031 

 To recycle or compost at least 45% of municipal waste by 2015, 50% by 2020 and 60% 
by 2031 

 To cut London’s greenhouse gas emissions through the management of London’s 
municipal waste, achieving annual greenhouse gas emissions savings of approximately: 
o 545,000 tonnes of CO2-e in 2015 
o 770,000 tonnes of CO2-e in 2020 
o One million tonnes of CO2-e in 2031 

 To generate as much energy as practicable from London’s organic and non-recycled 
waste in a way that is no more polluting in carbon terms than the energy source it is 
replacing. This is estimated to be possible for about 40% of London’s municipal waste 
after recycling or composting targets are achieved by 2031  

Vancouver7 
 Reduce solid waste going to the landfill or incinerator by 50% using 2008 level (480,000 

tonnes) as the baseline, which is equivalent to 240,000 tonnes by 2020 

Melbourne8 
 Decrease waste to landfill per resident by 5% by 2018 
 To trial seven precinct waste solutions by 2018  

Copenhagen9 
 Regard waste as a resource 
 Reduce the quantities of waste for incineration by 20 % reduction in 2018: From 

324,000 tonnes in 2010 to 260,000 tonnes in 2018 
 Ensure at least 45 % of household waste to recycling in 2018: From 55,000 tonnes in 

2010 to 100,000 tonnes in 2018 10 

Source: 
1: Information synthesised from: Environment Bureau (2014). A Food Waste & Yard Waste Plan for Hong Kong 

2014-2022. Downloadable from: http://www.enb.gov.hk/en/files/FoodWastePolicyEng.pdf.  
2: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese) and Transport and Housing Bureau (2014) Railway Development Strategy, 
downloadable from: http://www.thb.gov.hk/eng/psp/publications/transport/publications/rds2014.pdf.  

3: Tokyo Metropolitan Government (2008) Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 
Website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf, p.10. 

4: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 
Opportunities. Partnerships National Climate Change Strategy 2012, Website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html, pp.48 and 65. 

5: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.167, 176-186. 

6: Mayor of London (2011). London’s Wasted Resource: The Mayor’s Municipal Waste Management Strategy. 
Downloadable from: https://www.london.gov.uk/sites/default/files/Municipal%20Waste_FINAL.pdf, p.14. 

7
: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 

Update. Downloadable from: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, p.2. 

8
: City of Melbourne (2014). Zero Net Emissions by 2020 - Update 2014. Downloadable from: 

https://www.melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/Zeronetemissions.aspx, p.4. 
9: City of Copenhagen (2014). Resource and Waste Management Plan 2018. Downloadable from: 

http://kk.sites.itera.dk/apps/kk_pub2/pdf/1184_LfcAsFCDJS.pdf - published in 2013, p.6. 
10: Sustainability Unit, City of Copenhagen (2014). Waste Management in Copenhagen. Downloadable from: 

http://www.lasua.lv/images/stories/4conference/5_A.Faber_Copenhagen.pdf, p.5. 
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Appendix VII: Low-Carbon Development Parameters: Water 

Cities Low-Carbon Development Parameters (WATER) 
Hong Kong1 

 Public education on water conservation 
 WSD will develop a voluntary ‘Water Efficiency Labelling Scheme’ (WELS) to facilitate 

consumers to choose water saving devices 
 The Government will install water-saving devices in its projects and buildings as far as 

practicable 
 The Government aims to reduce water leakage to save about 85mcm (million cubic 

meters) each year by 2030 
 ‘Replacement and Rehabilitation Programme’ to replace and rehabilitate about 3,000 

km of water mains (of which 2,500 km being freshwater mains) by 2015 (cost 19.2 
billion) (total mains 7,700 km and 6,150km being fresh water mains) 

 Extending seawater flushing to Disneyland, Pok Fu Lam, TM East, YL and TSW (now 
80% with seawater flushing) 

 Water pollution risks and impacts assessment framework for protecting water 
resources 

 Capital works projects to improve the existing catch water system for safe and 
effective collection of surface water 

 Pilot and trial schemes of grey water reuse 
 Seawater desalination by the reverse osmosis technology 

Shenzhen2 
 Water consumption (m3/RMB10,000): from 16.5 (2012) to </=17.3 (2020) 
 Use of irregular water: 52.85% (2012) to >/=30% (2020 

Tokyo  Stabilize ground water-level and control ground subsidence 
 Construct measures for increasing permeation of rainwater and promote utilization of 

rainwater and recycled water for initial construction and renovation of buildings and 
urban planning3 

 Streamline the energy use in the conventional waterworks systems by at least 20% or 
more by FY 2024 relative to FY 20004 

 Expansion of introduction of solar power generation 
o By installing solar panel systems on upperparts of waterworks facilities or rooftops 

of buildings, total of solar power generation capacities shall be 8,000kW or more by 
FY2020, and up to 10,000kW by FY2024 

 Expansion of introduction of cogeneration system 
o Total capacity of cogeneration systems up to 54,000kW by FY2024 

Singapore5  Water and waste sectors: 
o contribute about 2% to 3% of reduction target, i.e., 5,404 kilotonnes to 8,492 

kilotonnes  
o i.e. 108.1 kilotonnes (5,404 kilotonnes *2%) to 254.8 kilotonnes (8,492 kilotonnes 

*3%) 
 By 2060, Public Utilities Board (PUB) plans to triple the current NEWater capacity and 

ramp up desalination capacity so that NEWater and desalinated water meet up to 50% 
and 30% of our future water demand respectively 

 Daily per capita domestic water consumption to drop from 165 litres in 2003 to 147 
litres in 2020 

New York  Under the Water for the Future Program, Department of Environmental Protection 
(DEP) has initiated a large-scale Water Demand Management Program targeting a 5% 
overall reduction in water consumption citywide by the year 2020 6 

 DEP’s near term goal is to reduce demand by 50 million gallons per day through five 
strategies: 
o Municipal Water Efficiency Program 
o Residential Water Efficiency Program 
o Non-Residential Water Efficiency Program 
o Water Distribution System Optimization 
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Cities Low-Carbon Development Parameters (WATER) 

o Water Supply Shortage Management 
 Mitigate neighbourhood flooding and offer high-quality water services7 
 Maintain full compliance with Safe Drinking Water Act  
 Maintain backlog of catch-basin repairs under 1 %. (Backlog of catch-basin repairs 

reflects the state of good repair of the catch basin system and capacity to address 
flooding) 

 Increase the Combined Sewage Overflow (CSO) capture rate from 78% in 2014  
 Initiate a grant program of up to $1 million per year through 2020 to encourage 

on-site water reuse on private properties  
 New York City DEP will commit $5 million over the next ten years toward the goal of 

increasing water-bottle filling fountains and stations to eliminate drinking water 
drought and reduce single-use plastic bottles across the city  

 Continue the NYC Green Infrastructure Program, including the installation of curbside 
garden bio-swales and green infrastructure elements in parks, schoolyards and public 
housing, to manage one inch of rainfall on 10% of the impervious surfaces in areas 
served by the combined sewer system by 2030 

London8  Londoners should have a secure supply of water that is affordable, safeguards the 
environment, and a water infrastructure fit for a world-class city  

 Help Londoners increase their water efficiency and save money by having a charging 
system that is fair to all, incentivises and rewards water efficiency, protects the 
vulnerable in society  

 A mandatory water efficiency target from 2010 to 2015: The Base Service Water 
Efficiency (BSWE) target requires water companies to work with customers to save one 
litre of water per household per day per year. In London, this represents 0.59 per cent 
of an average household demand 

Vancouver9  Meet the strongest of British Columbian, Canadian, and appropriate international 
drinking water quality standards and guidelines  

 The total water consumption per capita was 480 L/person/day in 2013 
 Reduce per capita water consumption by 33% by using 2006 levels as baseline: The 

total water consumption per capita will be reduced from 583 L/person/day (2006) to 
the 2020 target as 390 L/person/day 

Melbourne10  Water saving targets 
o 50% reduction in potable water consumption per employee by 2020 
o 40% reduction in potable water consumption per resident by 2020 
o 90% reduction in potable water consumption by Council by 2020 
o 25% ‘absolute’ water saving target by 2020 

 Alternative water use targets  
o Council will source 30% of its water needs from alternative water sources by 

2020 
 Stormwater quality targets 

o 20% reduction in total suspended solids (soil, tyre/ car residue etc.) on Council and 
non-Council land by 2020 

o 30% reduction in litter on Council and non-Council land by 2020 
o 15% reduction in total phosphorus (fertilisers, detergent etc.) on Council land by 

2020  
o 25% reduction in total phosphorus (fertilisers, detergent etc.) on non-Council land 

by 2020 
o 30% reduction in total nitrogen (airborne pollutants, fertilisers etc.) on Council land 

by 2020  
o 40% reduction in total nitrogen (airborne pollutants, fertilisers etc.) on non-Council 

land by 2020 
 Wastewater reduction target 

o 30 % reduction in wastewater across the municipality by 2020 
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Cities Low-Carbon Development Parameters (WATER) 

Copenhagen11  To conduct project on reduction in the hydraulic load on watercourses from separate 
rain runoffs  

 Planning and implementation of Plan B measures in City of Copenhagen to control 
water on surfaces/roads during extreme rain events 

 THREE-levels measures to reduce probability, scale and vulnerability, including 
establishment dikes, warning systems for high water, protection of vulnerable 
infrastructure, metro, S-trains, tunnels, and raise building elevation 

 Adaptation project such as surveying of the coastline for the establishment of the 
need for protective measures 

 Adaptation project to map the long-term options for drinking water extraction in the 
Municipalities of Frederiksberg and Copenhagen 

 Monitoring of groundwater level to generate knowledge on development in 
groundwater level 

 Establishment of warning system for storm water and high water to optimise action in 
extreme events 

Source: 
1
: Information synthesised from: Water Supplies Department (2008). Total Water Management in Hong Kong. 

Downloadable from: http://www.wsd.gov.hk/filemanager/en/share/pdf/TWM.pdf. 
2: Information from: Shenzhen Municipality Ministry City Joint Office on Building a National Low-carbon Model 

City, pp.38-9 (in Chinese) and Transport and Housing Bureau (2014) Railway Development Strategy, 
downloadable from: http://www.thb.gov.hk/eng/psp/publications/transport/publications/rds2014.pdf.  

3: Tokyo Metropolitan Government (2008) Tokyo Metropolitan Environmental Master Plan (2010 2nd Edition), 
Website: https://www.kankyo.metro.tokyo.jp/en/attachement/Master-Plan%28Outline%29.pdf, p.10. 

4: Bureau of Waterworks, Tokyo Metropolitan Government (2015) Tokyo Waterworks 10 Year Plan for Energy 
Efficiency, Website: 
http://www.kankyo.metro.tokyo.jp/en/climate/efforts_on_energy_efficienct_and_environmental_measures
_for_water_supply.html, p.7. 

5: National Climate Change Secretariat, Prime Minister’s Office (2012) Climate Change & Singapore: Challenges. 
Opportunities. Partnerships National Climate Change Strategy 2012, Website: 
https://www.nccs.gov.sg/nccs-2012/foreword.html, pp.48, 71 and 82. 

6: Department of Environmental Protection (2013) Water demand management plan, website: 
http://www.nyc.gov/html/dep/pdf/conservation/water_conservation_report2013.pdf, pp.1-2. 

7: The City of New York (2015) One New York: The Plan for a Strong and Just City, website: 
http://www.nyc.gov/html/onenyc/downloads/pdf/publications/OneNYC.pdf, pp.200, 203, 204. 

8: Mayor of London (2011). London’s Wasted Resource: The Mayor’s Municipal Waste Management Strategy. 
Downloadable from: https://www.london.gov.uk/sites/default/files/Municipal%20Waste_FINAL.pdf, p.39. 

9
: City of Vancouver (2014). City of Vancouver Greenest City 2020 Action Plan: 2013-2014 Implementation 

Update. Downloadable from: 
http://vancouver.ca/files/cov/greenest-city-2020-action-plan-2013-2014-implementation-update.pdf, p.2. 

10: City of Melbourne (2009). Total Watermark: City as a Catchment. Downloadable from: 
http://www.melbourne.vic.gov.au/Sustainability/CouncilActions/Documents/city_as_catchment.pdf, p.7. 

11
: City of Copenhagen (2011). Copenhagen Climate Adaptation Plan. Downloadable from: 
http://en.klimatilpasning.dk/media/568851/copenhagen_adaption_plan.pdf. 
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