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Abstract  

With the advent of the global warming and the resulting climate change, many sectors of a country’s 
socio-economic activities have taken several initiatives to reduce environmental destruction without 
compromising human physiological and psychological needs. This includes human need for comfortable and 
affordable homes. Over the years, the design typologies for affordable housing have evolved from a 
two-bedroom to a compulsory three-bedroom dwelling in order to address the cultural need to separate siblings 
of different sexes in separate rooms. Build up area from the initial 550 square feet has risen to the now 700 
square feet. This article advocates for a more humane design to include the element of environmental comfort to 
come into play in the design typology for future affordable housing even though some compromises have to be 
made in terms of price. This paper compares the existing affordable housing design status quo and suggests a 
new design paradigm in view of the requirements by the Malaysian Green Building Index. 

Keywords: affordable housing, bioclimatic house, sustainable development, housing typology, green building 
index 

1. Introduction 

With the growing concern of the global warming and climate change, building professionals are advised to look 
again at the environmental factor in designing buildings in the tropical climates. Many times the same mistake 
was repeated only to aggravate the already worsening condition of the climate outside the building. Economic 
progress has been proceeding at an unprecedented pace that created many heat islands in urban areas. Jungles 
were cleared to make way for economic progress by providing housing estates, factories, commercial areas and 
institutions. These changes in urban area have been replacing the natural green surroundings with the hard 
landscaping, which reduce the cooling effects of evapotranspiration, shade as well as the strategy of cooling 
winds regarding to buildings’ density. These issues have affected directly on reducing the reflectivity of urban 
area and increasing the absorptivity due to the thermal properties of buildings that add heat to the air by 
conduction. In addition, the burning of fossil fuels to provide electricity for air-conditioning, fans and to operate 
mechanical and electrical appliances has assisted to generate more heat. By-products of these activities from the 
energy provided lead to the release of toxic gases such as carbon monoxide from motor vehicles. The release of 
carbon dioxide to the atmosphere is reaching at an alarming rate that prevented heat to be reflected back to the 
outer space and thus cause heat to be trapped within the earth’s atmosphere. Therefore, these indicators support 
to create an artificial warming which reflects in the temperature record. Recent studies show that depending on 
the weather conditions, the overnight temperature in the center of urban areas can reach up to 10°C warmer than 
rural environment (Climate and water agency, 2002). This is known as the Greenhouse Effect.  

According to Gill et al. (2011) evidence proofed that built environment is one of the major contributors of energy 
needs and carbon emissions (Meeting the Energy Challenge, 2007; Fox, 2009). Residential sector plays a 
significant role contributing almost 30% of carbon emissions and energy use (King et al., 2008; Utley & 
Shorrock, 2008). IEA, 2009 statistics showed that more than 20% of the electricity in Malaysia is being used in 
the residential sector. Figure 1 shows the level of CO2 emission in Malaysia is increasing critically (IEA, 2009) 
since 1970 which represents as one of the highest emitters of CO2 compared to other countries in Southeast Asia. 
These data show serious indicators of growing in the demand of the energy in the 21st century.   



www.ccsen

 

Source: W

 

According
human act
is one of t
fast-develo
It was esti
areas (Jam
in many ci

Currently, 
provisions
to other fo
research on
housing ne

Designing
Given a co
more for t
After Occ
another tw
have been
users not t
is that the
comfort in
than conv
However, 
poorly wit
traditional
terraced ho
house infli

1.1 Afforda

Housing a
local hous
choose to 

The Malay
first-time h
getting hig
35 years o
Scheme as
to RM220

net.org/jsd 

World Developm

g to (Fong et a
tivities that res
the major con
oping economy
imated that by 

maliah, 2004). T
ities (Siwar & 

developments
s regarding to 
orms of dome
n housing in M
eeds, comfort, 

 for affordabil
ontracted spac
the choice of 
cupational Cer
wo to three yea
n accumulated 
to hoard person
ere are still ne
ndoors. Resear
entional build
available pos

th design expe
 counterparts 
ouse with dee
icts thermal di

dable Pricing 

affordability re
sing as well as
spend more on

ysian governm
home buyer fa
gher and highe
old and obtain
ssists home bu
0 000. In the re

ment Indicator

al., 2007a & 2
sulted from po
ncerns in hous
y, the urban po
2030 more th

This rate, espe
Kasim, 1997)

s of Malaysian
built standard
stic buildings 

Malaysia specif
social, cultura

lity in Malaysi
ce dictated by 
functionality r

rtificate has b
ars the positiv
and cluttered 

nal items woul
ew buildings s
rches have sho
ding designs, b
t-occupancy e
ectations, and 
(Pegg et al., 

p floor plans d
scomfort, whic

elates to a pers
s larger econom
n housing beca

ment launched
aces. Unfortun
er. According 
n a monthly in
uyers to get fin
ecent Malaysia

Journal of Su

Figure 1. CO

rs. 

007b; IGES, 2
opulations incr
sing issues, wh
opulation in M

han three quart
ecially during t
.   

n affordable ho
s, layout arran
(Hanafi, 1999

fied qualitative
al and religious

ia is the greate
authorities lea
rather than ae

been obtained 
ve physical ex

the inside of 
ld be falling on
sprouting with
own that low e
but the buildin
evaluation (PO
some nomina
2007; Bordas

does not respo
ch means high

son’s ability to
mic, environm
ause they feel t

d ‘My First H
nately, this sch
to ‘My First H

ncome below t
ancial aid in an
a budget, the p

ustainable Devel

135 

O2 emissions pe

2004) the Urba
ease in cities. 
hich is directl

Malaysia increa
ters of the ove
the last three d

ousing are of l
ngement, therm
9). Regarding 
ely that the typ
s needs.  

est challenge o
aves no creativ
esthetics. Aesth

it is followed
xpectations det

the house cram
n deaf ears. Fu

h utter disregar
energy buildin
ng industry is 
OE) research s
ally low-energy
ss et al., 2001
onse sufficient
h operational en

o pay for their
mental and soci
they can afford

Home Scheme’
heme cannot ac
Home Scheme
than RM3000 
ny property, w
property price 

lopment

er capita 

an Heat Island
Zainal et al. (2
y related to e

ased rapidly fro
erall population
decades has th

low quality du
mal comfort an

to Sulong (19
pe of housing w

of all that the b
ve designs to b
hetics is consi
d by official 
teriorate. Over
mming the alr

urthermore, wh
rd to the ener

ngs tend to be 
slow to adap

shows real-wo
y buildings pe
1). Based on 
tly to the local
nergy cost.  

r house. It is a
ial forces. For
d to, while oth

’ to access ho
chieve the mai

e’, first-time ho
(First Home 

which falls und
was revised fr

 

d in Malaysia 
2012) indicate
conomic deve
om 25% in 19
n in Malaysia 
he demand for 

ue to unawaren
nd quality mat
984) and Tan 
was not satisfa

building profe
be appreciated
idered so as t
launching for 
r the years, ma
ready limited 
hat has been ha
rgy that it con
more desirabl

pt to reverse th
orld building p
erform no bett
Zaki et al. (2
l climate. The

a complex issu
r example, som
ers may not ha

ousing afforda
in objective as
ome buyers ar
Scheme, 2010

der the price ra
from RM220 0

Vol. 6, No. 7;

is increased d
ed that urbaniz
elopment. With
60 to 72% in 2
will settle in u
affordable hou

ness and inadeq
terials as comp
(1980) the ea

actory to the fa

ssionals encou
d by the users.
to grab the pro

publicity. Gi
any personal i
spaces. Tellin
appening at pr
nsumes for the
le to the occup
he building tr
performance a
ter than their 
2012) convent
erefore, this typ

ue, impacted b
me households
ave a choice. 

ability problem
s the house pri
re individual b
0). My First H
ange of RM100
000 to RM400

2013 

ue to 
ation 
h the 
2010. 
urban 
using 

quate 
pared 
rliest 

amily 

unter. 
 It is 

oject. 
ive it 
items 
g the 
esent 
ermal 
pants 
ends. 

aligns 
more 
tional 
pe of 

y the 
may 

m the 
ice is 

below 
Home 
0 000 

000. 



www.ccsenet.org/jsd Journal of Sustainable Development Vol. 6, No. 7; 2013 

136 
 

Basically first home buyer is a young age group that has just started to work for a living. Most of them are 
graduates Decision to buy a house is made when the household size becomes larger or single person is getting 
married. HERA (2006) mentioned that a young single person will probably expect to rent but a married couple 
with a child will consider buying a house.  

1.2 Conventional Present Day Affordable House  

The present-day affordable terrace house requires a transformation in line with changes that has been happening 
worldwide especially in terms of adapting to the global warming, fast pace modern technological advances, for 
example the ICT and its peripheries and expanding population (Friedman, 2008). Population growth in Malaysia 
is predicted to be 33.4 million by 2020 (Ministry of National Unity and Social Development, 1999). Md. Sani 
(2007) identified six factors that influence affordability of the low-income group to own a house, namely, (i) 
collective income (ii) household expenditure (iii) type of occupation (iv) level of education (v) breadwinners and 
(vi) amount of house monthly payment. The breakdown of affordability as given by Md. Sani (2007) is shown in 
Table 1. 

 

Table 1. Breakdown of income, expenses & monthly payment 

   Income Expenses Monthly Payments 

 % %  % 

<RM750 19.4 24.6 RM100/RM200 68.6 

RM750-RM1500 59.2 59.5 RM201/RM300 16.2 

>RM1500 18.4 12.9 >RM301 12.3 

   3% did not respond 

 

From the above table, the majority 68.6% pay between RM100 to RM200 a month for a house. The proposed 
design will have to consider this group so that any increase for human comfort would not be a burden in 
affordability. The low-cost single-storey terraced house typology (Figure 2) is taken as a case study. A maximum 
of 700 square feet is allowable and therefore, is always constructed to the optimum. A 6.5 meters is a typical 
frontage width and 11 meters deep. This means that the volume of air mass inside the building will get warmer 
as the day begins from sunrise to sunset. And to make it worse cement bricks are used as walls and cement roof 
tiles as roof finishes. The properties of both these materials are that cement based materials readily absorbs and 
stores heat. At night time when the air is cooler outside the brickwall and roof readily releases the stored heat 
thus warming the interiors.  

A high ceiling interior would take a longer time to warm the air inside, but this is not the case for low-cost 
design where minimum dimensions rule. Minimum dimensions are acceptable only with the use of building 
materials that are highly insulated from the sun’s heat, but this only raises the building cost. As for the internal 
activities such as cooking in the kitchen, lights switched on in the middle of the dwelling due to deep plan, TV 
on, fans to forced circulation of warm air, further contributes to the warm indoor environment. To counter this is 
to cross ventilate, as the experts say, but when the external air is already warmed up by terrestrial re-radiation 
due to hard landscaping, equilibrium is reached between the outside and the indoor air temperatures, so no 
natural cross ventilation is possible.  
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Thus, adapting sustainable development concept design as strategies to terraced houses can improve the indoor 
thermal comfort and alleviate the need for mechanical cooling. This concept is combining climatology, 
thermodynamics primarily focusing on heat transfer and human thermal comfort, achieving cooling methods 
independent of, or infrequently requiring, active systems. To comprehend the environment role more clearly to 
help in the design, Passive Architecture is a concept designed to be responsive to the local climatic conditions 
(Zaki et al., 2007). The terminology is conveyed as ‘passive’ protective approach of house design in shielding 
occupants from the local climate elements; and ‘architecture’ place this responsibility to the Architect being the 
‘Principal Submitting Person’ in the Uniform Building By Law and the profession is obligated to create good 
building design (Zaki et al., 2008). It is also called ‘ecological building’ and ‘green building’, which is also well 
known as ‘energy efficient building’ and ‘healthy building’ (Zhu & Lin, 2004).   

In addition, Zhu and Lin (2004) stressed that passive technique requires from the designer to consider (i) 
Orientation; Thomas and Garnham (2007) recommended building orientation is an essential first action in 
making “passive” building, and it should be determined by factors of the sun and the prevailing winds; (ii) 
Building Form; Buildings in the tropics requires to limit its exposure on east and west sides, the optimum form is 
inevitably rectangular (Konya, 1980); (iii) Wind environment or Ventilation; in the hot and humid climate, 
ventilation requires larger sizes of window openings to catch a breeze from the prevailing wind (Konya, 1980); 
(iv) Outdoor thermal environment of the dwelling district; (v) Adequate day-lighting should be provided in all 
living spaces while caution must be taken in tropics; (vi) Noise pollution and sound insulation; (vii) Wall and 
Roof Insulation; Konya (1980) stressed especially to adequately insulate the roof because the heat gain in the 
tropical countries is the maximum on top of a building. Koch-Nielson (2007) proposed that air is the best 
insulator such as pitched roof with raised ridge that causes stack effect; (ix) Passive Cooling; uses design aspects 
or technologies to stimulate air flow and cool the environment without dependence on energy sources or power 
consumption. As a result, in hot and humid tropics such as Malaysia, Passive Architecture design approaches 
target to avoid heat from the sun, stimulate natural cross ventilation from the prevailing wind and ensure daylight 
into the building. 

Therefore, Malaysia must relook into the present housing design policies and to determine that archaic policies 
must be obviated, modified and when necessary new ones formulated. Government agencies are still in the dark 
as to how to go about to improve public housing conditions towards sustainability and time will tell how 
successful the initiatives would be. A house should be a home and not just a shelter, but existing stock of 
low-cost houses aims for quantity and compromises on quality. A well designed affordable housing that 
considers the environment would be conducive to the public health in general and reduce the length of queues at 
the hospitals. There is now a dire need for an improvement in the living conditions inside the house that would 
be more conducive to the healthy lifestyle. Wholesome living need not to be expensive but can be affordable if 
designed for the environment in mind and not just mere production numbers.   

2. Method  

2.1 Proposed Future Affordable Design 

A rethinking in the design of future affordable houses should consider the effects of global warming. A proposed 
design shown in Figure 3 is a shift in design paradigm for the affordable housing. The build-up area is almost 
similar to Figure 2 but slightly bigger with a 10- meter wide frontage and 6.7 meters deep, thereby giving a total 
of about 67 square meters (722.26 sq.ft.). There are a lot more opening area for good day-lighting and with only 
a depth of 6.7 meter, effective cross ventilation is predictable. Painting the roof white would help in reflecting 
the sun’s heat. This has been scientifically proven of its effectiveness as a white body. To further cool the roof 
space, a hybrid turbine ventilator (HTV) is installed to extract hot air from the attic space. The HTV extracts hot 
air via 40W solar-powered extractor fan. As long as there is light the HTV will keep on rotating to extract the hot 
air out until sunset. Without inducement of extraction, the existing turbine ventilator in the market is not 
effective enough. Figure 4 illustrates how and where the HTV is used (Ismail & Abdul Rahman, 2012). There 
are many inexpensive options when considering applying the passive design elements. These elements prevent 
heat absorption. Whitewashing reflects heat, HTV extracts hot air out of the building fabric, and orientation 
prevents the sun from entering into the interiors. 
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Table 3. Cost Comparison between Conventional and Proposed layout plans for one intermediate unit 

Item Conventional Low Cost Terrace (770sq ft) Proposed Design (722sq ft)

Building Cost RM34 650.00 @RM45/sqft RM32 490.00 @RM45/sqft

1. Additional windows 

2. Rainwater harvesting 

- 

- 

RM2900.00 

RM2000.00 

Total Cost  RM37 390.00 

Cost per sq ft.  RM52.00 

 

Due to the difference in floor area between the conventional low cost terrace and the new design, the total cost of 
one intermediate unit does not compare apple to apple. Therefore, the cost per sq ft. will provide a clearer picture 
of the cost between both designs. Table 3 shows that the cost of proposed design is 0.08% cost higher than the 
conventional design even though the floor area is comparatively less. This additional cost is due to the extra 
number of windows and rainwater harvesting installation. However, these additional costs are to be absorbed by 
the savings from the reduced use of artificial lighting, improved ventilation, water savings from rainwater 
harvesting and sale of vegetable produce from the small garden that comes together with the design. Overall, 
there is an addition of RM7.00 per sq. ft. for the proposed design. Nevertheless, this 0.08% increase in cost will 
create better living conditions that may improve the general health for the occupants. The newly introduced 
passive design elements, the vegetable gardens and the rainwater harvesting will eventually offset the increase in 
building cost; 

(i) Firstly, the reduced indoor air temperature means decreased electricity consumption to cool for thermal 
comfort. 

(ii) Secondly, more windows mean more daylight enters the interior and therefore, less electricity consumption 
for artificial lighting.  

(iii) Thirdly, the vegetable gardens provide the occupant the opportunity to grow their own vegetables for 
personal consumption or can be grown to be sold at night markets. These gardens add to household income 
by not buying vegetables or fruits at markets or selling them whereas, add to their household income.    

(iv) Fourthly, the rainwater harvesting reduces water consumption for the vegetable garden, for washing 
compounds or vehicles. Thus, water savings mean savings in water bill.   

4. Conclusion  

This paper provides a clear view of the relationship between global warming effects and the affordable housing 
design and how these issues affect affordability. The results lead to adapted various concepts and strategies to fit 
the requirements for existing condition. These modifications and alterations help to curb the extensive needs of 
energy by providing more appropriate built environment for human comfort. This step leads to zoom clearly on 
the relation between economic and environmental situation in building environment by solving the problem of 
unprofessional design methods in the construction field. As a result, these findings could help to control the 
expansion of greenhouse gases in the future while maintaining for optimum and affordable price. Therefore, 
from observations and literature reviews on affordable housing in the Malaysian market, a few recommendations 
may aid architects and designers in the coming up with creative typologies while achieving energy efficiency 
and indoor comfort. Through empirical and simulation studies, it has shown that not only in providing the 
occupiers the thermal comfort but also psychological comfort as well. The conventional design seemed to be 
claustrophobic, and this has to be addressed by the proper orientation as shown in Figure 3. Thus, comfort has to 
be two pronged, thermal and psychological. Indoor wall should be given a lively finish and stimulating visually 
to enhance the psychological aspect of the human behavior. Pastel light color for internal walls would be the 
cheapest and also stimulating. Providing a courtyard would give multi-purpose spaces that allow the occupiers 
the choice of deciding what greens they prefer. And if done consistently that particular row of houses would give 
a pleasant setting by the variety of plants planted at intervals between the units. It would add color and life to the 
neighborhood. Occupiers or owners must also be educated on the use of energy in homes and how to minimize 
energy usage without compromising on living standards. They are also to make some habitual adjustments to 
accommodate the physics of microclimatic behavior. Understanding the microclimate would be a great 
advantage because the owner would be able to do inexpensive adjustments to suit their lifestyles and finally there 
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must be some sort of regulations incorporated in the Sales & Purchase Agreement to prevent any renovations 
that may disrupt the microclimate that may also affect their neighbors’ comfort.  
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