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ABSTRACT: The Code for Sustainable Homes (UK) is the replacement to Building Research 
Establishment’s (BRE) EcoHomes rating tool that is designed to measure the sustainability of homes 
against a broad set of design categories. Conceptually, the nine categories of the Code are universal in 
nature and could be utilised to rate the sustainability of homes anywhere around the world. 
Furthermore, the same categories could be used as basis for creating new sustainable home rating 
tools for other countries, especially developing countries where locally developed schemes are 
unavailable or under development. In doing so, it is important to test the applicability and validity of 
each issue against each country’s unique contexts, which are inherently different from the climatic, 
environmental, regulatory, and social-economic conditions of United Kingdom. Hence, this paper 
reports the findings of a test that was done by rating, against all issues in the Code, three existing 
‘green’ homes in Malaysia – namely CETDEM’s Demonstration, Cool and Energy Efficient House in 
Petaling Jaya; a private bungalow in Semenyih; and a private corner-lot terrace house in Ulu Klang. All 
reported findings are based on the difficulties and hurdles caused by incompatibilities between certain 
issues and the Malaysian context and other regulatory discrepancies. 
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INTRODUCTION 
 
As part of the process of developing a whole new sustainable home rating system, the Code for Sustainable Homes 
was studied to find out the underlying concepts, ideas, regulatory standards embedded implicitly in the Code, rating 
methodology and other aspects of rating. In essence, this process is devised to determine the applicability of 
transferring a foreign sustainable home assessment system into Malaysia and tailor it according to existing 
standards, technologies, building practices and other capabilities in Malaysia. Similar studies were done by other 
researchers such as Yik et.al (1998), Lee and Burnett (2006),Tan (2009), Md. Darus et.al (2009) and Hikmat and 
Saba (2009) among others during the development of other rating systems. 
 
1. SCOPE AND METHODOLOGY OF THE STUDY 
 
This study revolves around the assessment of three case studies against the standards of the Code for Sustainable 
Homes or the Code from the United Kingdom. The overall purpose of the study is to investigate the appropriateness 
in transferring and adapting the Code for use in the Malaysian context. While rating all case studies, each issue that 
characterise the conceptual basis of the Code is assessed against the Malaysian context in terms of regulations, 
technological ability and availability, construction skill and culture. Issues or indicators which are unsuitable to the 
Malaysian context with reference to the case studies will then be presented and discussed  
 
2. THE CODE FOR SUSTAINABLE HOMES 
 
The Code for Sustainable Homes is the British national “environmental assessment method for rating and certifying 
the performance of new homes” (Department for Communities and Local Government, 2009). It was released in 
December 2006 and became operational four months later. It’s release is intended to drive a paradigm shift in the 
sustainable home building practices and to form the basis for future building regulations with respect to carbon 
emissions from energy use in homes (Department for Communities and Local Government, 2006). The Code was 
developed by the British Government in collaboration with the Building Research Establishment (BRE) and a few 
other entities which provided consultations. Now, the Code is managed by BRE Global that provides licences to 
assessors and other service providers, their training and registrations. In actuality, the Code is an improvement to an 
earlier assessment method which is EcoHomes that was developed and managed by BRE. The improvements are in 
the form of the inclusion of mandatory and baseline standards for certain issues, addition of other areas of 
sustainability design and simpler scoring system (Department for Communities and Local Government, 2006). The 
Code consists of nine categories with varying amounts of issues, some of which are mandatory. Each category is 
assigned a weight that signifies its importance. Some issues within certain categories carry more credits than others 
depending on the assessment requirement. Energy and CO₂ emissions (Ene) particularly carry the most available 
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credits and has the heaviest category weight. This is partly because one of the basic aims of the Code is to quantify 
carbon emissions from homes in order to build future building regulations. Please refer to table 1 below for details of 
available credits and category weights and table 2 for the list of issues in each category. 
 
Table 1: The nine categories in the Code for Sustainable Homes, their available credits and category weights 

 
Categories Available credits Category weight 
Energy and CO₂ emissions (Ene) 29 36.4 
Water (Wat) 6 9.0 
Materials (Mat) 24 7.2 
Surface water run-off (Sur) 4 2.2 
Waste (Was) 7 6.4 
Pollution (Pol) 4 2.8 
Health and well-being (Hea) 12 14.0 
Management (Man) 9 10.0 
Ecology (Eco) 9 12.0 

Total credits and weights 104 100.0 
 

In order to find out the overall rating for an assessed home, credits achieved are multiplied by their respective 
category weight. Then the total weighted credits are summed up to get a singular score which tallies with a set of star 
rating from one star to six stars. This star rating is the basis for marketing homes by home builders in order to 
demonstrate the sustainability performance of their homes. As of May 2008, the Code sustainability certificate or a nil 
certificate when rating was not performed must be provided to prospective home purchasers in the United Kingdom. 
This certificate would contain the star rating of the home and the category scores. 
 

Table 2: All issues contained in the nine categories and their available credits 
 

  Category and issues Available credits 
  Energy and CO₂ emissions 29 

Ene1 Dwelling emission rate (M) 15 
Ene2 Building fabric 2 
Ene3 Internal lighting 2 
Ene4 Drying space 1 
Ene5 Energy labelled white goods 2 
Ene6 External lighting 2 
Ene7 Low or zero carbon technologies 2 
Ene8 Cycle storage 2 
Ene9 Home office 1 

  Water 6 
Wat1 Internal water use (M) 5 
Wat2 External water use 1 

  Materials 24 
Mat1 Environmental impact of materials (M) 15 
Mat2 Responsible sourcing of materials - building elements 6 
Mat3 Responsible sourcing of materials - finishing elements 3 

  Surface water run-off 4 
Sur1 Management of surface water run-off from developments (M) 2 
Sur2 Flood risk 2 

  Waste 7 
Was1 Storage of non-recyclable waste and recyclable household waste (M) 4 
Was2 Construction waste management (M) 2 
Was3 Composting 1 

  Pollution 4 
Pol1 Global warming potential of insulants 3 
Pol2 Nitrous oxide emission 1 

  Health & well-being 12 
Hea1 Day lighting 3 
Hea2 Sound insulation 4 
Hea3 Private space 1 
Hea4 Lifetime homes (M) 4 



 
44th Annual Conference of the Architectural Science Association, ANZAScA 2010, Unitec Institute of Technology 
 

  Management 9 
Man1 Home user guide 3 
Man2 Considerate constructors scheme 2 
Man3 Construction site impacts 2 
Man4 Security 2 

  Ecology 9 
Eco1 Ecological value of site 1 
Eco2 Ecological enhancements 1 
Eco3 Protection of ecological features 1 
Eco4 Change in ecological value of site 4 
Eco5 Building footprint 2 

(M) 
Mandatory issues to comply                                       Total available 
credits 104 

 
3. CASE STUDIES 
 
As mentioned earlier, there are three case studies in this study and all three were rated against the issues within the 
Code to determine the appropriateness and compatibility of these issues to the Malaysian context. This was done to 
base the judgement whether elements of the Code or the whole assessment system could be transferred and 
adapted to the Malaysian context.  
 
3.1. CETDEM’s Demonstration, Cool and Energy Efficient House, Petaling Jaya (PJ house) 
 
CETDEM is a non-profit organisation that was formed in 1985 to educate the Malaysian public, give training, 
consultation and do research on the environment, technology and development pattern (CETDEM, 2010). As one of 
their public awareness projects, CETDEM with funds from the Danish International Development Assistance 
(DANIDA) and the SURIA 1000 program has retrofitted their 1970’s home-office at SS2, Petaling Jaya which is a 
bustling urban centre in the Klang Valley with excellent transport connections and excellent public amenity provisions. 
This home-office is 122.60 m2 in footprint with a 245.20 m2 gross floor area and was constructed using conventional 
post and beam reinforced concrete construction with clay brick walls and timber framed roof with clay roof tiles. 
CETDEM chose this house as their demonstration house because it’s plan and form typifies the ubiquitous Malaysian 
terrace house to increase the relevance of their awareness program (CETDEM, 2005). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1 & 2: The front and back of PJ house showing the retrofitted sun shading devices 

 
In order to become the energy efficient showcase house, it was retrofitted with aluminium framed aluminium louvers 
in front of its front and back windows as sun shading devices to restrict heat transmission into the house brought in 
by the harsh daylight. The roof was then fitted with a layer of aluminium foil to reflect radiated heat from the sun and a 
layer of Rockwool insulation to stop the heat from radiating further down into the house. In order to complete the 
system, a new layer of counter timber battens were added to allow free air movement to get rid of the hot air trapped 
beneath the reused clay tiles (CETDEM, 2005). Under the auspices of the SURIA 1000 program, a grid-connected 
0.9kWp photovoltaic (PV) system was installed to reduce the energy usage of this home office. At average, the PV 
panels produce up to 60kWh per month or about 1/5 of their average monthly electricity consumption. In all, the cost 
of the whole installation was RM 100,000. Prior to the externally funded retrofit project, CETDEM had installed 
rainwater harvesting system with a 600 litre stainless steel tank and a solar hot water system that is connected to the 
showers (CETDEM, 2005). In operational terms, the occupants of this home-office practice night ventilation, whereby, 
all windows are opened at night to allow fresh and cool air to travel into the house. Two energy efficient fans, one on 
each floor are sometimes used to assist air movement to speed up the night ventilation process. Then during the day, 
all fenestrations are kept shut to trap the fresh and cool air inside and only ceiling fans are used to create air 
movement in the house to achieve thermal comfort. The average internal temperature inside the house is a minimum 
of 27˚C or an average of 3˚C lower than outside temperature as verified by Mr Tan who is the Executive Director of 
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CETDEM during n interview on the 14th of December 2009. The occupants also conserve water from food 
preparation and clothes washing for landscaping purposes despite the presence of a rainwater harvesting system.   
 
3.2. Private bungalow, Semenyih (Semenyih house) 
 
This two-storey 167.00 m2 bungalow is located in the rural township of Beranang which is poorly serviced by public 
transport and other public amenities are far apart. This fairly small bungalow was constructed using the Smart and 
Cool Home (SCH) system that utilises recycled tyres in steel mesh cassettes to replace concrete in the foundation. 
Other suspended floor slabs have arched corrugated steel sheets as structural reinforcements to reduce the amount 
of concrete further and steel reinforcements. In combination with other features such as autoclaved aerated concrete 
(AAC) block walls, ventilated clay tiled roof and double glazed fenestrations, the SCH system effectively reduces the 
overall thermal mass of the house to allow it to stay cool throughout the day. The superstructure of the house 
benefited the most from the AAC block walls which have a very low U-value of 1.091 W/m2K as highlighted by Sh. 
Ahmad et al. (2007) instead of the ubiquitous clay bricks. The walls significantly reduced the heat transmission that 
would otherwise heat up the floors which would store the heat and release it slowly into the house according to the 
surrounding temperature. The end result is a very comfortable internal temperature of an average of 7˚C lower than 
outside temperature as measured by Sh. Ahmad et al. (2007), better than the PJ house. 
 

 
Figure 3 & 4: Semenyih house and examples of cassettes of recycled tyres used in the foundation  

 
The SCH system allows the occupants of the house to save a large amount of energy in cooling the house and 
themselves. In combination with night ventilation similar to the practice at the PJ house, occupants of the Semenyih 
house also use ceiling fans to distribute the fresh and cool air all day long to achieve thermal comfort. No air-
conditioning unit is installed in the house and all electrical and electronic equipment are switched off whenever not in 
use. This operational discipline jives well with sustainable ways of living which the occupants are keen at 
demonstrating to the public. Also with funding from the SURIA 1000 program, this house is equipped with a 5.25kWp 
photovoltaic system that could generate at an average of 340 kWh of electricity per month (PVMC, 2009). The PV 
system at the Semenyih house manages to offset about 92% of the average usage of up to 370kWh a month 
because of the higher number of occupants at the house both day and night.      
 
3.3. Private corner-lot terrace house, Ulu Klang (UK house) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 & 6: The UK house before and after look 
 
In comparison to the previous case studies, the UK house is located in a suburban area just outside Kuala Lumpur. 
This location is well serviced by public amenities and public transport, although not as excellent as the provisions 
around the PJ house. The house started out as a 1980’s two-storey corner-lot terrace house and was extended 
considerably to its current size of 372.61 m2. Comparable to the Semenyih house, SCH was incorporated into the 
fabric of the house as an experiment by the architect owner of the house in his quest to find a low energy solution to 
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operating private homes. He declared this in an interview on the 17th of December 2009. The two obvious 
deficiencies of the SCH system at this house are the non-presence of double glazed fenestrations due to costs and 
the use of air-conditioning instead of night ventilation and ceiling fans to achieve thermal comfort. If not for the 
improved building envelope, the total energy use could be as high as any other conventional home of similar size and 
occupancy. To add pressure to the energy efficient intentions, there are no PV systems installed at this house making 
its carbon emissions far larger than the other two case studies. However, in totality, UK house still has green home 
tendencies and was thus included in this study.  
 
4. RESEARCH FINDINGS 
 
4.1. Overall rating scores for each case study 
 
All case studies were rated as closely as possible to the Code’s standards. Wherever there is an issue pertaining to a 
certain British standard that is non-existent in Malaysia, other comparable standards and rating from previous rating 
exercises involving other green home rating tool such as the Comprehensive Assessment System for Building 
Environmental Efficiency or CASBEE for Home (Detached house) from Japan. It is found that the Code is indeed 
simple to use as compared to the Japanese tool which incorporates a sophisticated index scoring system. The chart 
below shows detailed category scores for all case studies in comparative fashion.  
 

Chart 1: Compatibility of the Code for Sustainable Homes 
 

 
 
From chart 1, it is obvious that Semenyih house is the most sustainable house in this study with a total weighted 
credit (TWC) score of 55.6% or equivalent to Level 4 or ‘Four Stars’ rating. The TWC of PJ house on the other hand 
is 42.5% or equivalent to Level 3 or ‘Three Star’ rating. UK house achieves a Level 3 or ‘Three Star’ rating as well for 
its TWC of 29.4%. The category with the largest difference between the houses is ‘Category 1’ or ‘Energy & CO₂ 
Emissions’, whereby, Semenyih house scored a very high 25.1% out of the allocated 36.4% of TWC because of its 
significantly larger PV system that is capable of offsetting the majority of the occupants’ energy use. UK house 
without any PV system scored a lowly 5.0% of TWC only, compounded by the use of air-conditioning and single 
glazed fenestrations. Another stand-out are the scores for the ‘Waste’ category whereby, PJ house scored 
significantly higher than the other two because it has provisions for recycling and composting which the occupants 
are actively involved in. Unfortunately, PJ house fared the worst in the ‘Health and Well-being’ category because it 
does not have a private space outdoors for the occupants to spend some private time as stipulated in the Code’s 
guidelines. This is despite the fact it does have a balcony on the first floor but this balcony houses the rather large 
 

Ene Wat Mat Sur Was Pol Hea Man Eco TWC 

PJ house 15.1 3.0 3.3 2.2 3.7 2.1 4.7 4.4 4.0 42.5 
Semenyih house 25.1 3.0 3.9 2.2 0.9 2.1 9.3 7.8 1.3 55.6 
UK house 5.0 1.5 3.6 1.1 0.9 0.7 8.2 4.4 4.0 29.4 
Weighted category score (%) 36.4 9.0 7.2 2.2 6.4 2.8 14.0 10.0 12.0 100.0 
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rainwater harvesting tank, restricting its use. Semenyih house once again scored the most weighted credits in the 
‘Management’ category because its SCH system is a well organised construction method that promotes clean site, 
reduction in construction waste due to the building materials used, reduction in labour use and reduction in 
construction time and costs. The only difference that made this house scored better than UK house which was built 
using the same technique is the lack of documented operational methods for the occupants of the UK house. Other 
categories show almost even score distribution among the case studies.   
 
4.2. Incompatible issues within the Code 
 
4.2.1. Dwelling emission rate (Ene1) 
 
Since the Code is an assessment system to rate new homes, the dwelling emission rate (Ene1) issue is based on the 
“operational energy requirement of the house under standard occupancy assumptions rather than actual energy use” 
(Department for Communities and Local Government, 2009). The Code also recognises that energy use is influenced 
by user-specific issues such as operational hours of heating in the United Kingdom or in this study, air-conditioning or 
other cooling devices in Malaysia, types of household, use of white goods and others (Department for Communities 
and Local Government, 2009). However, with the absence of a CO₂ emission standard in Malaysia for dwellings, the 
reference dwelling emission rate is taken from a previous rating exercise using CASBEE for Homes (Detached 
House) on the same houses. According to IBEC (2007) the reference emission rate is based on three standard model 
houses of timber, steel or reinforced concrete construction which equates to 46.32 kg-CO₂/year m² for a reinforced 
concrete framed house. This value is based on the CO₂ emission rate for Peninsular Malaysia where the houses are 
located which is 0.6 kg-CO₂/kWh (Chee, 2004). Using CASBEE’s emission calculation method, PJ house registers a 
CO₂ emission rate of 32.54 kg-CO₂/year m² (29.8% improvement to the reference emission rate), Semenyih house 
registers a better value of 15.86 kg-CO₂/year m² (65.8% improvement) and UK house is the worst at 40.96 kg-
CO₂/year m² (11.6% improvement only). In all, these improvements translates to five credits for PJ house, 10 credits 
for Semenyih house and only one credit for UK house in this assessment issue. 
 
4.2.2. Building fabric (Ene2) 
 
According to Department for Communities and Local Government (2009), this assessment issue is based on the 
'Heat Loss Parameter' or HLP that is influenced by the external surface area, insulation value of construction and air 
tightness. The HLP is the total fabric and ventilation heat losses from the dwelling divided by the total floor area or 
W/m²K or more accurately the U-value of the building envelope. However, in Malaysia, heat transfer value through 
the building envelope such as the ‘Overall Thermal Transfer Value’ or OTTV has been prescribed by the Malaysian 
Standard MS: 1525. Although the accuracy of the OTTV calculation methods is arguable due to the lack of 
consideration of heat transfer through the structure itself and fenestration frames (Ismail, Prasad, Tan, & Lee, 2010), 
it represents a better picture on how heat is transferred through the building fabric by considering the surface area of 
the building envelope rather than just determining the U-value of the building fabric with the HLP in the Code. Both 
Semenyih house and UK house have really good U-values for their building envelopes, hence, their OTTVs are 16.05 
W/m² and 29.46 W/m² respectively. PJ house with its ubiquitous clay brick walls has an OTTV of 46.32 W/m² which is 
in the normal range for houses in Malaysia according to a study by Saidur (2009).  
 
With due regard to the Malaysian climate, Soh et al. (2006) argued that the effect of installing insulation in the roof is 
negligible because the roof is far too high from the living areas of a house and hot air rises while cold air descends 
and without a great potential temperature difference within the house, heat from the hot air will not radiate 
downwards. Hence, the roof is an effective shield against the heat from the sun by having a layer of aluminium foil 
and a ventilated roof as in the case studies to expel trapped heat underneath the roof cladding. Insulation is needed 
on the surface of the ground floor slab of whatever construction to stop heat from the floor slab and the ground from 
radiating into the house. Similarly, the walls could be insulated but it is more effective to just use wall materials such 
as AAC blocks with a very U-value of 1.091 W/m2K to ease construction. This alone could translate into two credits in 
Ene2 for the assessed house.  
 
4.2.3. Low or zero carbon technologies (Ene7) 
 
Even though both PJ and Semenyih houses have PV systems installed on their roofs, such system in Malaysia is still 
a novelty due to its unreasonable cost of installation. Both houses fortunately were given grants from the 
government’s SURIA 1000 program which is a flagship program to encourage the development of local PV 
manufacturing and installation industry. UK house does not have a PV system installed and with its high electricity 
consumption because of its occupational pattern and lifestyle of occupants, scored poorly in the ‘Energy and CO₂ 
emissions’ category. Any other renewable energy generators are probably more difficult to obtain in Malaysia unless 
community-wide renewable energy projects with ample funding are in place.  
 
4.2.4. Internal water use (Wat1) 
 
Water use is culturally tied, and a Malaysian would use an average of 226 litres daily (The New Straits Times Press 
(M) Berhad, 2010). This is not surprising since the climate is hot and humid and in order to cool down, Malaysians 
need to take more showers per day. The climate also increases the amount of clothes used which need to be washed 
more often and this requires more use of washing machines. Even if the envelope of the house is effective at 
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stopping heat transfer from the outside, most Malaysians would spend more time outside their homes at work or 
other places which might not be well shielded from the climate, hence, mitigating internal water use remains difficult 
to achieve without wholesale changes to the culture, lifestyle of people and building quality. 
 
4.2.5. Storage of non-recyclable waste and recyclable household waste (Was1) 
 
Although there is already a local construction best practice standards such as QLASSIC, a builders’ construction 
quality assessment scheme and the Integrated Building System (IBS) both managed by the Construction Industry 
Board of Malaysia (CIDB), there is still a distinct lack of specialised recycling facilities in Malaysia even though both 
programs promote the reduction of construction wastes. Implementation of both programs also remains difficult 
because they are not mandatory and not enforced by law. Choosing building materials that are more efficient is easy 
but the use of non-timber formwork, AAC blocks and other building materials that require precision during 
construction is still rare within the Malaysian construction industry. 

 
Chart 2: Compatibility of the Code for Sustainable Homes 

 

 
 
4.2.6. Nitrous oxide emission (Pol2) 
 
Heating system is never used in Malaysian homes unless at high altitude locations and most systems would be 
electric rather than gas or wood-fired boilers. It is far better to monitor nitrous oxide or other potentially harmful gas 
emissions from cooking practices in the kitchen since the overwhelming majority of households use LPG to cook 
food. Without proper ventilation and extraction system in place, the interior of the house could potentially be toxic for 
the occupants.  
 
4.2.7. Lifetime homes (Hea4) 
 
Almost all lifetime home principles used by the Code in Hea4 issue are met by all three case studies except for: 
 

 level or sloping approach to entrances 
 ample space in ground floor WCs to allow wheelchair access 

 
Most homes in Malaysia are built at least 170 mm off the ground level to stop surface water run-off flowing into the 
houses after heavy rains. Sloping entrances immediately in front of the front door is rarely considered. Meanwhile, 
most mass-produced homes in Malaysia do not have large bathrooms or WCs. Hence, wheelchair access is limited. 
 
4.2.8. Security (Man4) 
 
The police or other security experts are never known to be drafted in during design stages of homes to increase the 
security features. Only commercial or industrial developments practice this. Most dwelling will use proprietary security 
measures to reduce crime risk. 
 
4.2.9. Ecological enhancements (Eco2) 
 
Ecologists are not known to be employed for the design and construction of dwellings, except for very high-cost 
housing developments and commercial developments. Landscaping around dwellings is often self-made according to 
lifestyle and taste, not recommendations from ecologists. Furthermore, there is a distinct lack of ecologists who are 
involved in the construction industry in Malaysia. 
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CONCLUSIONS 
 
In conclusion, there are nine out of 34 issues or 26.5% within the Code which either need changes or are not 
applicable with the Malaysian context based on the rating process of the three case studies. These nine issues carry 
a total weighted credit of 43.4% out of 100% which is substantial. Ultimately, based on the percentage of 
incompatible issues within the Code and their substantial total weighted credit, it is judged that the Code for 
Sustainable Homes from the United Kingdom is not suitable for transfer and adaptation for Malaysian use. 
 

Chart 3: Percentage of incompatible issues within the Code 
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