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Executive summary
Hong Kong Baptist University (HKBU) endeavours to create a sustainable 
campus through collaborative efforts.  Over the past years, HKBU has been 
incorporating sustainable development elements into its core activities of 
teaching, learning and research, institutional management and operational 
systems; to drive behavioural changes among the University community and 
advance environmental sustainability within and beyond its boundaries.       

The Greenhouse Gas (GHG) Management Working Group continues to conduct 
comprehensive carbon footprint assessment of the University and compile the 
GHG Emissions and Removals Report for the third consecutive year. This report 
provides stakeholders with a better overview of HKBU’s GHG performance, as 
well as identifies various opportunities for further improvement on energy and 
resource conservation such as to optimise management practices and explore 
new energy saving measures over time under the ever changing environment. 

Through this holistic approach by developing long-term environmental 
protection strategies, adopting self-assessment tools and implementing 
improvement actions, HKBU will continue to enhance campus environmental 
sustainability to reduce carbon emissions, support new sustainability initiatives 
and instill an environmental sustainable culture throughout the University 
community.

Compared to base year 2012-13
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Reporting framework

Reporting period

Base year
1 July 2012 - 30 June 2013
There is no change in the base year established

Reporting boundaries
This report covers buildings operated and 
controlled by HKBU for teaching, research 
and administrative purposes:

ISO 14064-1: 
International Standard on Greenhouse Gases – Part 1: 
Specification with guidance at the organisation level for 
quantification and reporting of greenhouse gas emissions 
and removals (2006) (ISO 14064-1) published by the 
International Organisation for Standardisation

Hong Kong Guidelines:
Guidelines to Account for and Report on Greenhouse 
Gas Emissions and Removals for Buildings (Commercial, 
Residential or Institutional Purposes) in Hong Kong (2010) 
published by the Environmental Protection Department 
and the Electrical and Mechanical Services Department, 
Hong Kong Special Administrative Region, China

Reporting guidelines
Six of the internationally recognised GHGs 
generated in all buildings were tracked and 
reported within HKBU’s operational control 
according to ISO 14064-1 and Hong Kong 
Guidelines.

Ho Sin Hang Campus Shaw Campus Baptist University Road Campus Kai Tak Campus

GFA (m2) 50,446 45,842 62,143 5,247

Buildings 

included

(11 Buildings)

˙ Academic Community Hall

˙ Au Shue Hung Building 

˙ Christian Education Centre

˙ Cha Chi-ming Science Tower

˙ Fong Shu Chuen Library

˙ Lui Ming Choi Centre

˙ Oen Hall Building

˙ Sir Run Run Shaw Building

˙ Sing Tao Building

˙ Wai Hang Sports Centre

˙ Yeung Shui Sang Building

(6 Buildings)

˙ Au Shue Hung Memorial Library

˙ David C. Lam Building

˙ Lam Woo International Conference 

Centre

˙ Madam Kwok Chung Bo Fun Sports 

and Cultural Centre

˙ Shaw Tower

˙ The Wing Lung Bank Building for 

Business Studies

(4 Buildings)

˙ Academic and Administration 

Building 

˙ Communication and Visual Arts 

Building

˙ Jockey Club Academic Community 

Centre/Madam Chan Wu Wan Kwai

School of Continuing Education 

Tower

˙ Jockey Club School of Chinese 

Medicine Building

(2 Buildings)

˙ Annex 

Building

˙ Main 

Building

SF6

CO2

CH4 N2O

HFCs

PFCs

1 30
JUL 2014 JUN 2015

KAI TAK
CAMPUS
2 buildings
   5,247m2

HO SIN HANG
CAMPUS
  11 buildings
       50,446m2

       SHAW
   CAMPUS
6 buildings
45,842m2

BAPTIST
UNIVERSITY

ROAD CAMPUS
4 buildings
62,143m2
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Overall performance

For the total GHG emissions of HKBU, it was 
reported that there was a slight increase of 3% 
and 2.95% compared to the base year and the 
previous year.  

On an intensity basis, an increase of 5.74% and 
6.04% from the baseline, and 5.24% and 4.1% 
from the preceding year, was observed for 

University-wide total GHG emissions

University-wide GHG emissions per capita and per GFA

the University-wide emissions per capita of 
full-time equivalent students and staff and 
per square metre of gross floor area (GFA) 
respectively. 

The increment was largely due to the rapid 
campus development including the Academic 
and Administration Building operating at full 
capacity this year since its establishment in 
2012-13, an increase in the emission factor 
for electricity purchased from the power 
company; as well as an increase in facilities 
utilisation in high-energy consumption areas, 
such as laboratories, learning commons and 
multi-purpose amenities. 

To compensate for the increasing energy 
demand, it was evident that a number 
of mitigation and abatement measures 
have been effectively implemented: 
counterbalancing the energy demand 
through conservation and efficiency 
improvement, increasing efficiency within 
chiller plants, and promoting behaviour shifts 
within the University community through on-
campus promotions.

As the campus and accompanying energy 
demands continue to grow, innovative 
strategies are required to achieve continuous 
emission reduction. We recognise and 
anticipate that our emission reduction path 
will not likely be linear over the course of 
time, but rather a combination of increases 
and decreases. 
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Scope of emissions

SCOPE 1
Direct GHG emissions 
and removals 
(from GHG sources 
controlled by HKBU)

SCOPE 2
Energy indirect GHG 
emissions (from 
generation of purchased 
electricity and Towngas 
consumed by HKBU)

SCOPE 3
Other indirect GHG 
emissions (from GHG 
sources that are controlled 
by other organisations 
as a consequence of the 
activities of HKBU)

•	 Stationary combustion
•	 Mobile combustion
•	 Fugitive emissions
•	 Process emissions

•	 Electricity purchased
•	 Towngas purchased

•	 Fresh water processing
•	 Sewage processing
•	 Paper waste disposed of at landfills

SCOPE 3
1.8%

SCOPE 2
95.6%

SCOPE 1
2.6%

Scope 1  Direct GHG emissions
The direct emissions have achieved a continuous reduction in the last three years and 
observed a significant drop from the base year. Such decline is contributed largely 
by a lower rate of air-conditioner breakdown and refrigerants refill compared to the 
past years, which resulted in an obvious reduction in fugitive emissions.  Meanwhile 
the process, stationary and mobile emissions have remained fairly stable over the 
last two years.

-2,921kgCO2-e of carbon removals achieved by HKBU community

Equivalent to the amount of CO2 absorbed by 127 trees in a year

Remarks: A mature tree absorbs 23 kg of CO2 per year 
(carbon removal factor based on ISO 14064-1)
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Scope of emissions

Scope 2  Energy indirect GHG emissions
Closely correlated with the growth of HKBU and emission factor for electricity 
purchased, campus energy-related emissions have shown a rising trend over 
the years.  Yet, the annual increment has been controlled within 5% through 
implementing a series of energy-saving measures in buildings, including 
the replacement with more energy-efficient chiller plants and installation of 
CO2 sensors in classrooms and lecture theatres.  Such energy conservation 
projects have counteracted the increase in activities and facilities utilisation 
for teaching, learning and research purposes, as well as the establishment of 
new amenities on campus.

Scope 3  Other indirect GHG emissions
The indirect emissions have recorded an increase compared to the preceding 
years as shown in the chart below.  The increase was mainly due to paper 
disposed of at landfills, while sewage and fresh water processing remained 
static. 
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Summary of GHG emissions and removals from 2012-13 to 2014-15

Detailed GHG emissions and removals

Direct GHG emissions
(in tCO2-e) CO2 CH4 N2O Perfluorocarbons (PFCs) Hydrofluorocarbons (HFCs) SF6

2014-15 78.74 0.10 12.98 0.72 617.51 36.48

2013-14 89.23 0.11 13.66 0.73 789.35 36.48

2012-13 (base year) 99.48 0.11 5.90 0.75 1,457.67 36.48 

Direct GHG emissions from each GHG

No biomass was used in the operations of HKBU during the reporting period and therefore, no emissions from the 
combustion of biomass were included.

2012-13 2013-14 2014-15

GHG emissions/removals source Details GHG emissions/removals (tCO2e)

Total GHG emissions Power company specific emission factor adopted for electricity purchased 27,362.06 27,871.58 28,692.49 

Scope 1: Direct GHG emissions and removals 1,600.39 929.56 746.53 

1) Stationary combustion 44.68 33.70 28.26 
1-1-1 Generators Diesel oil is used as fuel for the generators to produce electricity 4.84 4.84 2.33
1-1-2 Dehumidifiers Towngas is used to power the dehumidifiers

28.86 28.86 25.931-1-3 Combustion of Towngas GHG is emitted during combustion of Towngas within the organisational
boundaries

1-1-4 Boilers Towngas is used to boil water
2) Mobile combustion

1-2-1 University fleet Combustions of diesel and petrol occur in passenger cars, private vans and
public light bus owned by HKBU. 58.40 58.33 52.69 

3) Fugitive emissions 1,495.07 826.85 655.04 

1-3-1

Chiller plants/ air-
conditioning equipment/ 
refrigerators 
/dehumidifiers/ water 
dispensers /air purifiers

Refrigerants including R134, R134a, R401a, R404a, R405a, R407c, R407d,
R410a, R508a and R508b are used in these cooling facilities 502.41 502.41 361.42

1-3-2 Fire suppression system and 
equipment Carbon dioxide (CO2) and FM200 are used in fire fighting equipment 287.96 287.96 257.14

1-3-3 Gas cylinders Sulphur hexafluoride (SF6) is used for installation of equipment in laboratories 36.48 36.48 36.48
4) Process emissions

1-4-1 Gas cylinders GHG including acetylene, nitrous oxide (N2O) and CO2 in gas cylinders are
processed and released during gas welding and laboratory experiments

2.24 10.68 10.54 
1-4-2 Carbonates CO2 is released from the chemical reactions of carbonates during laboratory

experiments
5) GHG removals 

1-5-1 Planted trees Net CO2 is absorbed by trees planted by HKBU community outside the
organisational boundaries 5.27 11.50 2.92

Scope 2: Energy indirect GHG emissions 25,328.59 26,486.04 27,421.76 

2-1-1 Electricity purchased Electricity supplied by China Light and Power Holdings Limited (CLP) and
used in facilities within the organisational boundaries was identified 26,479.09 26,479.09 27,415.67

2-1-2 Towngas purchased
Towngas supplied by The Hong Kong and China Gas Company Limited
(Towngas Ltd) and used in facilities within the organisational boundaries was
identified

6.95 6.95 6.09

Scope 3: Other indirect GHG emissions 433.08 455.98 524.20 

3-1-1 Paper waste disposed of at
landfills

Methane (CH4) is generated from paper waste disposed of at landfills in Hong
Kong 396.10 396.10 471.42 

3-1-2 Fresh water processing GHG is emitted due to electricity used for fresh water processing by Water
Supplies Department (WSD), HKSAR, China 42.67 42.67 37.06 

3-1-3 Sewage processing GHG is emitted due to electricity used for sewage processing by Drainage
Services Department (DSD), HKSAR, China 17.21 17.21 15.72 



6

Quantification methodologies

The quantification methodologies were applied according to ISO 14064-1 and HK Guidelines. There is 
no change in quantification methodologies for this year. The means of collecting activity data and the 
sources of EF, removal factors (RF) and global warming potentials (GWP) are summarised as follows:

GHG emissions/removals source Activity data EF/RF GWP

Scope 1: Direct GHG emissions and removals

Stationary combustion note 1
Amount of fuel used EF from HK Guidelines

4AR note 2, 
based 
upon a 
100-year 
time 
horizon

Mobile combustion
Fugitive emissions: refrigerants 
from chiller plants/ 
air-conditioning equipment

Refill method - annual refill of 
refrigerants 

-

Fugitive emissions: refrigerants 
from refrigerators/ 
dehumidifiers/water 
dispensers/air purifiers Fugitive emissions method -

amount of GHG gas in the 
containers

IPCC default leakage percentage note 3= 4%

Fugitive emissions: CO2 and 
FM200 from fire suppression 
system IPCC default leakage percentage note 4= 4%
Fugitive emissions: SF6 from gas 
cylinders
Process emissions: acetylene, CH4
and N2O from gas cylinders

Refill method - annual refill of 
acetylene, CH4 and N2O

By stoichiometric calculations of mass 
balance approach

Process emissions: CO2 from gas 
cylinders

Refill method - annual refill of CO2 -

Process emissions: carbonates Amount of carbonates consumed
By stoichiometric calculations of mass 
balance approach

GHG removals from planted trees 
Number of trees planted by HKBU 
community outside 
organisational boundaries

HK Guidelines 
RF note 5= 23kg/tree

Scope 2: Energy indirect GHG emissions

Electricity purchased Usage on electricity bills
Data from CLP Sustainability Report 2014
EF=0.64kgCO2e/kWh 

4AR, 
based 
upon a 
100-year 
time 
horizon

Towngas purchased Usage on Towngas bills
Data from Towngas Ltd Annual Report 2013
EF=0.6kgCO2e/unit

Scope 3: Other indirect GHG emissions

Paper waste disposed of at 
landfills

Weight of paper purchased 
minus weight of paper recycled

HK Guidelines
EF = 4.80kgCO2e/kg 4AR, 

based 
upon a 
100-year 
time 
horizon

Fresh water processing Usage on water bills
Data from WSD Annual Report 2013-14
EF = 0.3976kgCO2-e/m3

Sewage processing Usage on water bills

Data from DSD Sustainability Report 2013-14
EF = 0.1686kgCO2-e/m3

(1.0 x EF) assuming 100% of the fresh water 
consumed will enter the sewage system.

note 1  
note 2  
note 3  

note 4  

note 5  

Emissions of CO2, CH4 and N2O occur during fossil fuel combustion.
4AR refers to IPCC Fourth Assessment Report: Climate Change (2007) published by Intergovernmental Panel on Climate Change (IPCC).
Leakage rate in table 7.9, Volume 3: Industrial Processes and Product Use (2006) published by IPCC, was used to calculate the fugitive         
emissions of refrigerants from refrigerators, dehumidifiers, water dispensers and air purifiers. 
Leakage rate in chapter 7, section 7.6.2.2 of 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 3: Industrial 
Processes and Product Use (2006) published by IPCC, was used to calculate the fugitive emissions of GHG from the gas cylinder of SF6 
and from refrigerants from refrigerators, dehumidifiers, water dispensers and air purifiers. 
The figure is applicable to all trees commonly found in Hong Kong which are able to reach at least five metres in height.
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Uncertainty assessment for GHG emissions and removals

In order to achieve the purpose of continuous 
improvement of data quality, the uncertainty 
assessment for GHG emissions and removals, 
including the uncertainty associated with 
emission and removal factors, was conducted with 
reference to ISO 14064-1 and the methodology is 
as follows. 
 
The methodology of uncertainty assessment is to 
grade the data quality according to the activity 
data source, data collection method, reference 
sources of emission and removal factors, and the 
relative emissions source importance.  The grading 
of activity data collection and reference sources 
are shown below. 

For each emissions source, depending on the 
activity data collection method and reference 
source of emission and removal factors, a data 
quality of score 1, 3 or 6 on these two aspects 

can be calculated and multiplied to each 
other.  The score can then be multiplied by 
the relative proportion of the total emissions 
sources.  By repeating this calculation for every 
single emission source and summing them up, 
an overall score can be obtained.  The higher 
the score, the less uncertainty expected.  The 
impact of uncertainty on the accuracy of the 
data is divided into three classes. 

The overall score of uncertainty of GHG 
emissions is 35.03 points.  The score shows 
that the activity data, especially for electricity 
purchased, is of good data quality which comes 
from regular measurement (for example, meter 
reading, records of electricity bills and EF from 
CLP) and of low uncertainty.  The overall score 
of uncertainty of GHG removals is 18.00 points, 
indicating slight uncertainty and moderate 
data quality.

Category Item GHG emissions source
A) Data quality  -

activity data 
collection

B) Data quality -
reference source of 

emission factor

C) The relative 
proportion of the total 

emissions source

Score of 
uncertainty 

(A x B x C)

Scope 1

Stationary Combustion

1-1-1 Generators 3 3 0.0001 0.0007
1-1-2 Dehumidifiers

6 3 0.0009 0.01631-1-3 Combustion of Towngas
1-1-4 Boilers 

Mobile combustion 1-2-1 University fleet 3 3 0.0018 0.0165

Fugitive emissions

1-3-1 Chiller plants/air-conditioning equipment 3 6 0.0126 0.2267
1-3-2 Fire suppression system and equipment 3 6 0.0090 0.1613
1-3-3 Gas cylinder 3 6 0.0013 0.0229

Process emissions
1-4-1 Gas cylinders

3 6 0.0004 0.0066
1-4-2 Carbonates

Scope 2
Electricity 2-1-1 Electricity purchased 6 6 0.9555 34.3980
Towngas 2-1-2 Towngas purchased 6 3 0.0002 0.0038

Scope 3
Paper waste disposed of at landfills 3-1-1 Paper waste disposed of at landfills 3 3 0.0164 0.1479
Fresh water processing 3-1-2 Fresh water processing 6 3 0.0013 0.0232
Sewage processing 3-1-3 Sewage processing 6 3 0.0005 0.0099

Overall score of uncertainty assessment 35.0339

Category Item GHG removals source
A) Data quality  -

activity data 
collection

B) Data quality -
reference source of 

emission factor

C) The relative 
proportion of the total 

emissions source

Score of 
uncertainty 

(A x B x C)

Scope 1 GHG removals 1-5-1 Planted trees 6 3 1.0000 18.0000

Class Overall score Description
First >24 and ≤36 Low uncertainty and good data quality

Second >12 and ≤24 Slight uncertainty and moderate data quality

Third ≤12 High uncertainty and poor data quality

Score Activity data collection Reference source of EF/RF
1 By estimation National/international EF

3 Periodic measurement Regional published EF

6 Continuous measurement EF provided by suppliers

Details of the result of the uncertainty assessment
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Person responsible

The report has been compiled by:

Name:
Position: 
Department:
Organisation:
Email: 
Phone: 

Comments on the report as well as the GHG performance are welcomed

Mr. Michael KWOK
Head (Environmental Health and Safety)
Estates Office
Hong Kong Baptist University
ehsu@hkbu.edu.hk
(852) 3411 7997




