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RESEARCH HIGHLIGHTS 

Background and overview 

The Paris Agreement pledges to reach 'carbon neutrality' in the second half of the 21st 

century and calls upon the Parties to cooperate with the private sector, civil society, financial 

institutions, cities and regions. In Hong Kong (HK), the recently published Energy Saving 

Plan 2015-2015+ advocates a partnership among government and public sector, private 

sector to collaborate with energy and built environment stakeholders. The HK's Climate Actin 

Plan 2030+ suggests a '4T' ('Together, Target, Timeline and Transparency' ) partnership 

framework between government and building sector. The 'zero carbon building' (ZCB) 

approach has been adopted in many countries as an important government climate change 

strategy, while ZCBs are far more than technological solutions, but complex socio-technical 

systems. It is therefore important to enhance public and stakeholder engagement in the 

planning and delivery of ZCBs. 

This project has established the Hong Kong Zero Carbon Partnership, developed the Hong 

Kong Zero Carbon Portal, created a database of measuring and monitoring HK public and 

stakeholders' understanding (knowledge), attitude (value) and behaviour (practice) regarding 

ZCB, organised four public and stakeholder engagement workshops and four learning and 

sharing seminars, and published relevant reports and proceedings for maximised industry 

awareness of and engagement with building towards zero carbon. 

The Hong Kong Zero Carbon Partnership 

The established Partnership aims to function as a mechanism to bridge the links between the 

public and many stakeholder groups in HK and beyond, and provide a platform to support the 

transition of the buildings and the built environment in HK towards zero carbon and 

sustainability. Drawing on systems thinking the Partnership engages the public and 

stakeholders covering the demand, supply, regulation and institution groups of ZCBs. The 

Partnership had attracted 80 corporate members as of September 2017 from government 

departments, industry organisations, professional bodies and institutions, etc. 

The Hong Kong Zero Carbon Portal 

The developed Portal (www.hkzcp.org) is an IT platform and project website, supported by 

use of mobile APPs, with a real-time on-line system for monitoring public and stakeholders' 

understanding, attitude and behaviour regarding ZCBs. The Portal not only provides a single 

entry and unified channel for public and stakeholders to access project information and ZCB 

knowledge, but supports them to actively engage in and contribute to the project via flexible 

mechanisms. With the Portal, the participants' inputs and feedbacks are collected in real-time 

and analysed using business intelligence technologies. The Portal had attracted 40,211 

reads and 27,058 visitors as of September 2017, indicating increasing public's awareness of 

ZCB and growing Partnership's impact on industry and society. 

www.hkzcp.org


























The Partnership attracted 80 corporate members as of September 2017 from the four 

stakeholder groups. The Partnership has been well operated through regular project team and 

committee meetings, four stakeholder workshops and four public seminars. 

A full list of the corporate members is presented in the Acknowledgements Section of this 

report and can also be found on the Portal (at http://www.hkzcp.org/about-us/founding

organizations-and-members/). A world map illustrating the members as of September 2017 is 

provided in Figure 2. 
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Figure 2 A world map of HKZCP corporate members (as of September 2017) 

http://www.hkzcp.org/about-us/founding-organizations-and-members/
http://www.hkzcp.org/about-us/founding-organizations-and-members/


3.2 Portal Development and Operation 

3.2.1 Portal Functions and Statistics 

The HKZCP Portal {The Portal) provides a platform to share knowledge of and experience 

in reducing buildings' energy use and carbon emissions. The Portal aims to help the 

Partnership to become a world-class knowledge-based, innovation-driven and 

multi-stakeholder-engaged hub for low or zero carbon building (Figure 3). 

To support effective knowledge sharing and practical guidance with regard to ZCB, the 

Portal was developed and has been maintained with the following main functions: 

1. Information and knowledge sharing: project information (e.g. news, workshop

events, research reports) and ZCB knowledge (e.g. standards, best practices and

technologies, and policies) are provided on the Portal for public access.

2. On-line questionnaire survey and real-time results update: the on-line questionnaire

survey has been administered and mounted on the Portal, and the results of the

survey are instantly analysed, generated and presented on the Portal to achieve

real-time measurement and monitoring.

3. Interactive functions: the Portal provides a range of interactive functions for public and

stakeholders to interact and share information, concerns and recommendations,

including categorized discussion boards, smart phone interactions, contact channels,

etc.

4. The map viewer of corporate members of the Partnership: in both forms of HK and

world, is designed to facilitate a better understanding of and collaboration between

the corporate members .
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Figure 3 Home Page of the HKZCP Portal www.hkzcp.org 
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The functions above are accessible at the following web links: 

• HKZCP home page: http://www.hkzcp.org/

• HKZCP events: http://www.hkzcp.org/category/events/

• HKZCP publications: http://www.hkzcp.org/publications/reports/

• HKZCP knowledge centre: http://www.hkzcp.org/zcb-knowledge-centre/

• Questionnaire survey: http://hkzcp.org/questionnaire/

• Questionnaire real-time report: http://hkzcp.org/report/

• The map viewer (HK): http://hkzcp.org/world_map/hong.php

• The map viewer (World): http://hkzcp.org/world_map/

The Portal attracted increasing awareness of the public of ZCB and imposed a growing 

impact of HKZCP on industry and society, with 40,211 reads and 27,058 visitors as of 

September 6, 2017. 

3.2.2 Algorithms and Coding for Portal Development 

The HKZCP Portal is hosted by GoDaddy, a largest cloud platform for website hosting, 

which provides full secured domain and hosting and offers the backup facility 

chronologically. The operation of the Portal is managed by Word Press as one of the most 

popular content management systems designed in PHP language. Word Press plugins are 

utilized or customized to realize several functions of the Portal, such as statistical portal 

records, photo gallery, live chat and comments, etc. 

The HKZCP member database is managed and maintained in MySQL database. Structure 

Query Language (SQL) was utilized to insert, update and fetch the records. The database 

table schema includes bio-data of members. 

To facilitate the management of the members in a more visualized way, the map viewer 

was developed. Google maps API was used to show the members and their addresses 

using PHP to fetch the records from database. An algorithm was written in JavaScript that 

facilitates the google maps API to render the marker on map which demonstrates the 

addresses and other attributes. SQL was used to filter the records and to query the 

database using PHP. Hyper Test Markup Language, Cascading Style Sheet, jQuery and 

angularJS were used in combination for the front-end development. By using AngularJS, 

some of directives were created to make the front-end development dynamic. In addition, 

routing functionality was handled by the structure JavaScript framework. 

http://www.hkzcp.org/
http://www.hkzcp.org/category/events/
http://www.hkzcp.org/publications/reports/
http://www.hkzcp.org/zcb-knowledge-centre/
http://hkzcp.org/questionnaire/
http://hkzcp.org/report/
http://hkzcp.org/world_map/hong.php
http://hkzcp.org/world_map/




3.3 Questionnaire Survey 

A questionnaire survey was administered with the wide stakeholder groups of building in 
HK to measure and monitor the public and stakeholders' understanding (knowledge), 
attitude (value) and behaviour (practice) regarding ZCB, based on the proposed KAP 
model for ZCBs (Figure 4). The model centres upon stakeholders and highlights the KAP 
dimensions as ontology, axiology, and epistemology of ZCBs, as complicated systems 
embedded within socio-technical contexts. 
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Figure 4 A knowledge, attitude and practice (KAP) model for ZCBs 
(Pan and Pan, 2020b) 

The on-line questionnaire survey was administered and mounted on the Portal 
(http://hkzcp.org/questionnaire/). The real-time descriptive analyses of the survey results 
were generated and presented on the Portal (http://hkzcp.org/report/) to achieve the 
real-time measurement and monitoring. As of August 2017, over one thousand sampled 
professionals and stakeholders in the HK building industry were invited to participate in the 
questionnaire survey, 232 attempted and 219 provided effective and valid responses. 

http://hkzcp.org/questionnaire/
http://hkzcp.org/report/














































4.1.3 Knowledge, attitude and behaviour about ZCBs in HK 

A questionnaire survey was administered with the wide stakeholder groups of building in 

HK to measure and monitor the public and stakeholders' understanding (knowledge), 

attitude (value) and behaviour (practice) regarding ZCB. The survey was conducted using 

the combination of questionnaires by post, in electronic form, and as an on-line form 

mounted on the Portal. As of August 2017, over one thousand sampled professionals and 

stakeholders in the HK building industry were invited to the survey. In total 232 attempted 

questionnaires were received, among which 219 were effective and valid. 

A database of the measurements using the questionnaire survey was developed. Based 

on this database the measurement results are displayed on the Portal, supported by 

mobile APPs for efficient communications. The survey, via the online form, is live, and the 

real-time descriptive analyses of the survey results were generated and presented on the 

Portal (http://hkzcp.org/report/) to achieve real-time measurement and monitoring. 

Findings of HK public and stakeholders' awareness and understanding of ZCBs 

• The strategy "Reduce energy demand by user behavioural changes" was considered

the most important for achieving ZCB in HK, followed by the strategies "Reduce

energy loss through efficient building fabric", "Improve energy efficiency of M&E

systems" and "Improve efficiency in energy production and supply", but the strategies

related to "Carbon offsetting and Carbon Capture & Storage" and "renewable energy"

were perceived to be much less important.

• There were inconsistent perceptions in the HK building industry of the scope of energy

use in defining ZCB, while more participants favoured the coverage of both regulated

energy (space heating, cooling, ventilation, etc.) and unregulated energy (cooking,

washing and electronic appliances).

• There was an inconsistent understanding and knowledge of the HK building

stakeholders of the use of energy balance unit in defining ZCB, but half of the

participants suggested using 'end-use energy' while fewer participants suggested

using 'primary energy' or 'delivered energy'.

• The majority of the participants suggested using the indicators "kWh/m2/yr" and

"kgCO/m2/yr" for evaluating buildings' energy performance and carbon emissions,

but there was a lack of knowledge and understanding of the indicators in the industry.

• There was a primary understanding of the annual time period for calculating buildings'

energy use and carbon emissions and good awareness of adopting the life cycle

approach.
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