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ABSTRACT 

About 90% of total electricity consumption in Hong Kong is contributed by buildings. 

Through enhancement of building energy efficiency, greenhouse gas emissions can be 

effectively reduced.  In October 1998, the Electrical and Mechanical Services 

Department of Hong Kong Government launched the voluntary Hong Kong Energy 

Efficiency Registration Scheme for Buildings to promote the application of Building 

Energy Codes.  To further building energy efficiency, the Government enacted the 

Buildings Energy Efficiency Ordinance (CAP 610) which came into full operation 

from 21 September 2012.  This mandatory requirement has impacts to all new 

building designs and existing building for major retrofits and energy audit.  The 

ordinance has created a professional called “Registered Energy Assessor” who has the 

authority to sign various energy forms for building energy design and installation, and 

energy audit to the minimum standards complying with the energy codes in the 

ordinance.  

Dr Leonard Chow’s company has completed energy audits for over 400 buildings in 

the past years. The audits consisted of various building types such as Government 

buildings, markets, shopping malls, commercial buildings, etc.  A statistical analysis 

with research was carried out to benchmark with possible co-relation the different 

types of buildings in Hong Kong.  The information will be very useful in future 

planning, prediction, recommendation of energy retrofit opportunities.  The result 

will be presented in the paper. 
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INTRODUCTION 

 

In 2007, the Asia-Pacific Economic Co-operation (APEC) had attached increasing 

importance to the issue of climate change.  APEC economies pledged at the APEC 

Leaders’ Declaration on Climate Change, Energy Security and Clean Development to 

seek to achieve a reduction in energy intensity (i.e. total primary energy supply per 

unit of GDP) of at least 25% by 2030, with 2005 as the base year.   In 2011, APEC 

Leaders set a higher target to reduce energy intensity by at least 45% by 2035.  As 

the member economy of the APEC, Hong Kong is committed to improve energy 

efficiency and support the use of cleaner and more efficient energy technologies by 

setting goals and action plans. 

 

In 2010, the the Environment Bureau of the HKSAR Government issued consultation 

document that the HKSAR Government would moving forward to face “Climate 

Change” with strategies and action agenda.  Since then, various schemes were issued 

to promoting carbon reduction and energy efficiency.  The forthcoming sections will 

concentrate on schemes and assessments for buildings. 

 

(I) From the HKSAR Government, there is one mandatory requirement: 

 

 The Buildings Energy Efficiency Ordinance (CAP 610) 

 

(II) From the HKSAR Government, there were some voluntary schemes: 

 

 The Building Energy Efficiency Funding Scheme  

 Energy-cum-carbon Audit Projects (ECA)  

 Energy Efficiency Projects (EEP) 

 

 Fresh Water Cooling Towers Scheme for Air Conditioning Systems  

 

 Hong Kong Energy Efficiency Registration Scheme for Buildings 

(HKEERSB) 

 

 Good Energy Performance Certification 

 

 Green Building Labeling Scheme 

 

 

 

 



1. GOVERNMENT MANADATORY 

About 90% of total electricity consumption in Hong Kong is contributed by buildings. 

Through enhancement of building energy efficiency, greenhouse gas emissions can be 

effectively reduced. In October 1998, the Electrical and Mechanical Services 

Department launched the voluntary Hong Kong Energy Efficiency Registration 

Scheme for Buildings to promote the application of Building Energy Code.  To 

further promote building energy efficiency, the Government enacted the Buildings 

Energy Efficiency Ordinance (CAP 610) which came into full operation from 21 

September 2012. 

There are 3 key requirements of the Ordinance: 

 The developers or building owners of newly constructed buildings should 

ensure that the 4 key types of building services installation therein, namely, 

air-conditioning installation, lighting installation, electrical installation as well 

as lift and escalator installation, comply with the design standards of 

the Building Energy Code (BEC). 

 The responsible persons (i.e. owners, tenants or occupiers etc.) in buildings 

should ensure that the 4 key types of building services installation therein 

comply with the design standards of the BEC when “ Major Retrofitting 

Works ” are carried out.  

 The owners of commercial buildings (including the commercial portions of 

composite buildings, e.g. shopping malls under residential storeys) should 

carry out energy audit for the 4 key types of central building services 

installation therein in accordance with the Energy Audit Code (EAC) every 10 

years.  

This mandatory requirement has impacts to all new building designs and existing 

building for major retrofits and energy audit.  The ordinance has created a 

professional called “Registered Energy Assessor” who has the authority to sign 

various energy forms for building energy design and installation, and energy audit to 

the minimum standards complying with the energy codes in the ordinance.   

 

 

2. ENERGY AUDIT REQUIREMENTS 

 

The Buildings Energy Efficiency Ordinance (CAP 610) has included Energy Audit as 

one of the important issue in the Ordinance.  The owners of commercial buildings 
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and the commercial portions of composite buildings should comply with when 

carrying out energy audit upon full implementation of the Buildings Energy 

Efficiency Ordinance (BEEO) on 21 September 2012.  For the detailed 

interpretations and requirements, the Building Energy Code (BEC) and the Energy 

Audit Code (EAC) should be referred to. 

 

Under regulations, the owner of a commercial building or the commercial portion of a 

composite building (irrespective of newly constructed or existing one), every 10 years, 

is required to engage a Registered Energy Assessor to carry out energy audit for 4 key 

types of central building services installation, namely, air-conditioning installation, 

electrical installation, lighting installation as well as lift and escalator installation, in 

accordance with the latest edition of the EAC.  Pursuant to clause 4.2 of the EAC, in 

the case of a composite building, the energy audit requirement should only be 

applicable to the central building services installation solely serving the commercial 

portions.  

 

 

2.1  Procedure for Carrying Out an Energy Audit 

 

(i) The owner of a commercial building or the commercial portion of a composite 

building (irrespective of newly constructed or existing one) every 10 years, is 

required to engage a Registered Energy Assessor to carry out energy audit for 

the 4 key types of central building services installation. 

 

(ii) That owner is required to obtain an Energy Audit Form (Specified Form EE5) 

and an energy audit report from the Registered Energy Assessor as soon as 

possible. 

 

(iii) The Registered Energy Assessor is required to submit a copy of the Energy 

Audit Form and the energy audit report to the EMSD for record within 30 days 

after issuing the Energy Audit Form. 

 

(iv) That owner is required to exhibit the valid Energy Audit Form in a 

conspicuous position at the main entrance of the building 

 

(v) The Energy Audit Form is valid for 10 year starting from the completion date 

of the Energy audit.  Before the expiry of Energy Audit Form, the owner is 

required to reserve adequate time to engage a Registered Energy Assessor to 

complete another energy audit and obtain a new valid Energy Audit Form 

which should be exhibited in a conspicuous position at the main entrance of 



the building. 

 

 

3. ENERGY AUDIT FINDINGS 

 

Over 450 buildings were audited in the past 4 years.  Within them, there are 200 

buildings which belong to the category of “Commercial Building or the Commercial 

portion of a Composite Building”.   

 

In simplified terms, this category will consist of the following 3 types: 

 

 Office Building with Shopping Mall 

 Shopping Mall Only 

 Office Buildings Only 

 

The above 3 types will cover all the buildings required for energy audit under BEEO.  

 

Under these 3 building types, there are some sub-categories like: 

 

 With Central Air-conditioning 

 Without Central Air-conditioning 

 With Carpark 

 Without Carpark 

 

With or without central air-conditioning and with or without carpark will result on 

different EUIs. 

 

It is understood that EMSD includes area of car park into the total building GFA 

calculations.  The bigger the carpark area the lower will be the total Energy 

Utilization Index (EUI).  This is simply because no air-conditioning provisions will 

be given to all carpark.  There are also buildings which have only G/F entrance 

lobby and office from 1/F upward without not even a café, a shop and a restaurant 

above and G/F.  These buildings are classified as “Office Building only”, i.e. pure 

office building. 

 

Analyses was made to this category of “Commercial Building or the Commercial 

portion of a Composite Building” on Energy Utilization Index (EUI) in the next 3 

sections and with presentations in tables and figures.. 

 

 



3.1  Office Building with Shopping Mall 

 

 

 

 

 
  

Average EUI  

(MJ/m
2
/annum) 

Max Min  

With Central A/C 
Without Carpark 492.25  1,049.80  158.79  

With Carpark 459.22  1,108.80  110.72  

Without Central A/C 
Without Carpark 108.03  199.53  50.80  

With Carpark 175.37  185.32  46.43  

Overall 392.20 

 

Table 1 – EUI of Office Building with Shopping Mall 

 

 

 

 

 

 

 

Figure 1 – Average EUI of Office Building with Shopping Mall 

 

 

 



3.2 Shopping Mall Only 

 

 

 

 

  
Average EUI  

(MJ/m
2
/annum) 

Max Min  

With Central A/C 
Without Carpark 877.67  1,810.00  214.38  

With Carpark 632.96  1,604.54  287.36  

Without Central A/C 
Without Carpark 185.07  382.17  69.23  

With Carpark 82.86  120.63  36.16  

Overall 569.53 

 

Table 2 – EUI of Shopping Mall only 

 

 

 

 

 

 

 

Figure 2 – Average EUI of Shopping Mall only 

 

 

 



3.3 Office Building Only 

 

 

 

 

  
Average EUI  

(MJ/m
2
/annum) 

Max Min  

With Central A/C 
Without Carpark 492.85  705.58  304.82  

With Carpark 422.28  884.32  261.97  

Without Central A/C 
Without Carpark 121.52  161.23  81.80  

With Carpark N/A N/A N/A 

Overall 404.52 

 

Table 3 – EUI of Office Building only 

 

 

 

 

 

 

 

 

Figure 3 – Average EUI of Office Building only 



4. DISCUSSIONS 

 

For “Office Building with Shopping Mall”, there is an average EUI of 459 to 492 

MJ/m
2
/annum with central air-conditioning.  These are composite buildings of 

reasonably large buildings.  If there is no central air- conditioning, the EUI are quite 

low and at the range of 108 – 175 MJ/m
2
/annum.  There is no reference 

benchmarking from EMSD’s web site on this type of building. 

 

For “Shopping Mall Only” buildings, there is an average EUI of 632 to 877 

MJ/m
2
/annum with central air-conditioning.  These are shopping malls are of 

reasonably large when they have carpark.  If there is no central air- conditioning, the 

EUI are low and at the range of 82 – 185 MJ/m
2
/annum.  These shopping malls are 

not large particularly if no carpark.  There is a reference benchmarking from 

EMSD’s web site http://ecib.emsd.gov.hk/en/indicator_cmc.htm on this type of 

building.  In Principal Group 7 – Central Services for Shopping Arcade, the figure is 

2,302 MJ/m
2
/annum which is higher than 881 (average high) or absolute high 1,801. 

 

For “Office Buildings Only”, there is an average EUI of 422 to 492 MJ/m
2
/annum 

with central air-conditioning.  If there is no central air- conditioning, the EUI are low 

and at 121 MJ/m
2
/annum.  There is a reference benchmarking from EMSD’s web 

site on this type of building.  In Principal Group 8 – Private Office, has Subgroup 

B27 with central air-conditioning and Subgroup B29 without central air-conditioning. 

The figure in B27 is 944 MJ/m
2
/annum which is higher than 422 - 492.  The figure 

in B29 is 196 MJ/m
2
/annum which is also higher than 161. 

 

 

5. CONCLUSION 

 

From the energy audited EUI figures, the buildings are quite scattered apart.  It is 

known that building design will dictate the future energy performance of the buildings 

at a very large extend.  For example 2 buildings with the same building area, a 

relatively low building with larger site area will have lower energy consumption than 

a taller building.  It is quite obvious that taller buildings have much more high speed 

lifts, more façade glazing area, less internal area, etc.   

 

Moreover, the system adopted for calculating the Office Buildings without central 

air-conditioning does not include the amount of air-conditioning energy used by 

individual tenants.  Therefore, it is not a complete answer to reflect the total building 

performance. 

 

http://ecib.emsd.gov.hk/en/indicator_cmc.htm


Overall, the energy audit exercise could still satisfy the purpose of comparing energy 

consumption of buildings and provide a recommendation for energy management 

opportunities for future improvement. 
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