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I Preface

i

Affordable housing was one of the main deliverables in
the development of low-income and middle-income
housing structure. Along with the Dasar Perumahan
Megara [DRM) and 11" Malaysian Plan, government Is
urged o increase the quality of affordable housing with
a minimal cost of construction,

This  document  entitied  “Rethinking Affordable
Housing in Malaysia: Issue and Challenges” produced
by Construction |ndustry Development Board (CIDB)
Malaysia will be used as the baseline o provide
knowledge, information and data 1o the industry players
and public on the Issues and challenges of affordable
housing in Malaysia. A suggestion and recornmendation
for the future development were also included in this
repart

This repart highlights the issue of affordable housing in
Malaysla and how the government intends lo esolve
this issue by initiating vanous affordable housing
programmes.  The reporl presents the Industrialised
Bullding System (IBS) as the besl solution In terms of
building method and technology in order to build a large
rumber of affordable housing at the quality and cost
The IBS has been used successfully In many developed
countries in order to deliver affordable housing

The CIDB wish to express thelr gratitude and appreciation
to the Ministry of Works, industry players in Malaysia,
University of Curtin, Liniversity of Melbourne, contractors
and manufacturers in Melbourne and Perth, and related
parties involved in the completion of this report This
repoft Is hopefully will benefit to better delivery of
affordable housing In Malaysia will ensure the balancing
and sustainability of quality housing in Malaysia
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Executive Summary

The shortage of Affordable Housing ks an Issue
plaguing many developing and advanced
countries The availability of better-paying jobs in
the urban areas has caused an influx of people
from villages, and small towns to ever-expanding
cities around the world, As urban population
grows, land scarcity has caused the price of
property to soar making housing less and less
affordable for many urban dwellers The United
Mations Univarsal Declaration of Human Rights
recognize that access lo decent affordable
housing is fundamental to the health and well-
being of people and the smaoath functioning
of economies It is base from which strong
and stable communities are built. with better
economic, education, and health outcomes for
Individuals, families and communities (Human
Rights Commission of Malaysia. 2003) The ability
to own the first home provides a stable foundation
for fulure upward mobility. Yet cities in developing
and advanced economies alike. struggle with
providing affordable housing for their low- and
middle-income population

Affordable housing Is defined as housing which
meets adequate quality requirements. is not
lpcated too far from workplaces and schools and
the price 15 not too high Lhat households would
not e able to fulfilother basic needs. In essence,
the quality, build-up and location is as important
as the financial affordability of a holuse, McKinsey
Globalinstitute, in its 2014 report titled Tackling the
Waorld's Affordable Housing Challenge, predicted

that by 2025 as many 16 billlon people worldwide
would face problems securing  affordable
homes (Dobbs et al. 2014). They estimated that
330 million urban housebolds globally live In
substandard housing or are financially strelched
by housing costs Some 200 million househalds
in the developing world live in slums, in the
United States, the European Unlan, Japan, and
Austratia. mere than 60 million households are
financially stretchead by housing costs It is further
estimated that the bulding of adegquate number
of afordable housing worldwide by 2025, would
recuire an investment of USH g trillion to LISD 16
triltion for construction and land -- USD 1 trillion
to USD 3 trillicn may have to corne from public
funding,

In this report. we look at the Issues and challenges
in affordable housing with special focus on
Malaysia, and whal is being done to address this
issue. We will also focus on the Industrialised
Bullding System (IBS] a5 a technology solution lo
provide adequate affordable housing in Malaysia
and other countries.
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1.1
Economic Wellbeing and Household
Income

Although Malaysia has experienced the global economic slowdown during these past few years, the
domestic economic growth Interms of Gross Domestic Product IGDP) remains amortg the fastest across
the region. An average growth of 51% per annum in two consecutive years from 2016 was recorded
despite the external challenges. moderate global demand, and weak commaodity prices Following the
recovety of the global economy in Lhe subsequent year, the domestic demand and broad-based growth
in all economic sectors primarily contribuled o the increased growth of 59%, which has strengthened
the domestic econamy

\With the rising economic growth. the increase of the Malaysian Wellbaing Index (MyW1 (from 1218 In
2015 to 122 B In 20181 has also demonstrated improvement, which clearly indicates that Malaysians have
experienced enhanced wellbeing The economic wellbeing sub-composite Index of MW revealed
that Malaysians have higher income, conducive working condillons, and improved Lransportalion
infrastructure Likewise, the social wellbeing sub-compaosite index of MyW| revealed that Malaysians
experience iImproved housing state, arnenities, and public safety as well as more leisure activities,

The average monthly household income increased from AM 6,141 in 2014 to RM 6,658 In 2016 Likewise
the median monthly household Income dlso demonstrated similar trend with an increasa from M 4,585
in 2014 to RM 5228 In 2016 Accordingly, the Department of Statistics Malaysia (DOSM) reporled the
following (11 27 million howseholds are in the bottom 402 (B40) with an increase in the average household
incame from RM 2,537 in 2014 to RM 2,848 in 2016, (2) anather 27 million houssholds represent Lhe middle
40% (Mol wilh an increase in the average household income from RM 5 662 in 2014 to RM 6502 in 2016
{10 135 milllon households are in the top 20% (T20) with an Increase in the average household Income
fram RM 14,305 in 2014 to AM16.08B in 2016 Despite Lhe racorded incteasa in the average housshold
income, housing has remained unaffordable in Malaysia, According to the Central Bank of Malaysia (Bank
Megara Malaysia—BNM) in its repart on "Affordable Housing Challenges and the Way Forward™ back in
2017, the housing markel was nol able lo satisfy [he demands for alfordable housing. especially arnang
the low- and middle-income households in Malaysia (Ling et al. 2017)

The inadequacy of affordable housing for M40 households in the urban areas remains a concerm with
lhe rise af housing prices Furthermore, the implementation of affordable housing programmes by the
public agencies tends to target the B40 households Consaquently. the M40 househaolds, especially of
thosein the lower hall of the group. simply cannol afford to purchase their own hame, especially with Lhe
drastlc increase of holsing prices and at the same time. they are not eligible to purchase lew-cost home

11111



1.2

Housing Affordabi :

The term “housing affordability” typically describes
the relationship between the housing expenditurs
eq. prices, mortgage payments. or renis)
and housshold income The concept between
‘housing affordability” and “affordable housing”
differs  Unllke housing affordability, afordable
housing refers to housing units that are affordable
for a particular societal group with income below
the median household income (The Economic
Times. 2017}

The changes In housing prices and the |evels of
housshold iIncome affect housing affordability. The
housing price expresses housing affordability as a
proportion of total gross household income or in
other words, housing affordability ratio, According
to the reporl on housing affordabillty in Malaysia
by the Central Bank of Malaysia back in 2016
lhe state of housing In Malaysia remalns critically
unaffordable by the intermational standards wilh
a median multiple 2 of 50 Bank MNegara sald the
maximum affordable house price in Malaysia s
estimated to be RMzBz 000 However, actual
median house price was RM113.000. beyond the
means af many households, where the median
national household income is only RME.228.

The housing affordability issue in Malaysia is
largely due to the supply-demand mismatch and
slower Incame growth. This is lamely attnbuted to
the mismalch belween supply and demand and
slower Income growth (compared to the rising
housing prices). The masximum affordable housing
price in Malaysia ls estimated o be RM 282.003
which is lower than the actual median housing
price al RM 313,000. In olher words, the housing

I,
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price |s beyond the means of mast households In

Malaysia. where the median national household

income isanly RM 5228, As shown in Figure 1.1 the
pravailing markel prices in key urban employment
centres remain unaffordable with varying degrees
of severity across locations

Financing is avallable for housing purchase for
eligible borrowers, with more than 70% of housing
loans are accorded to first-lime home buyers
and close to the two-thirds of new housing loans
are channetled to the housing price of below RM
£00,000. On the supply end. the structural and
cyclical factors in the housing market in Malaysia
have led to the lack of afordable housing for
most of the peaple Meanwhile, on the demand
end, the growth in household income is not
in ling with the increase of the housing prices
Adeling lo that the low stale of financial lileracy
and cultural preference towards owning a home
(instead of renting) amang Malaysian households
have contributed to the high demand for housing
purchase.

As shown In Figure 12, the housing prices |n
several states in Malaysia, specificalty Kuala
Lumpur. Penang. and Sabah, were Identified as
the maost unaffordable considering the levels of
household income, As for the key city centres, the
housing prices in Georgetown. Penang recorded
the highest median value of RM 800,000 in 2016
In other words, the housing prices in this particular
key city centre were the most unafordable
considering that the lowest median household
income recorded RM 5477
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Figure 1.1 Actual Market Housing Prices and Maximum Affordable Housing Prices by States in 2016
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Sourcer NAPIC, DOSM and BNM Estimates. 2016
Figure 1.2 Actual Markel Housing Prices and Maximum Affordable House Prices by City Centre’ in 20156

Note: The maarmum afordable holsing prices were estimated using the Houwsing Cost Burden (HCE) approach, which implies that o
housing unit (s desmed afondoahle as long as the housing price does nol evceed 305 of the net monthly income. The estimeates were
bosed on the lotest ovailable oficiol doto on househoid incorme. Other foclors considered included prevailing infevest rotes and [oon
tenwre of 35 years The colculolions considersed the disposabls income of houssholds (e, gross minus EOF, 50050, and income fox)

‘The city cernlres i egch sfole refer (o the mojor urban centres of employmen! within the sfate It s based on the detineation of (1)
district Petoling (Shah Alam, Subang Joya, and Pefoling Joyer) in Selongor and JSohor Befru i Aok, 20 mufbm, Koalo Lurmpr town
cenire in Kuolo Lumpur and Georgetown in Penarng. The oerfo for cify centres in Saboh and Sarowal ane nod avenloble
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1.3
Contributing Factors for the Lack of
Affordable Housing in Malaysia

131  Mismatch between supply and demand

Since 2012, the new housing supply has consistently fallen short in meeting the demand of households
There was an average supply of 114.000 new housings between 2014 and 2016, which was sharply
lower than the number of new houssholds (154,000 new households), The critical mismatch between
supply and demand has resulted in the rising number of unsold residential properties in Malaysia, which
recorded 146,407 unsold units In the secand quartile of 2017 from 130,600 unsold units in the first quartile
of 2017 During the second quartile of 2017 almost 82% of these unsold units were above RM 250,000

L3.2 Propensity for new housing launches within the unaffordable range

Only 35% of Malaysian households can afford housings that excesd RM 250,000 belween 2016 and the
first quartile of 2017 However. only 24% of the new housing launches were within the affordable range
which indicated an undersupply of affordable housings and the trend of launching high-end residential
properties (since 2012),

133 Growth of housing prices beyond the growth of household Income

The housing prices belween 2007 and 201G increased by g 8% but the househeld income only Increased
by 8.3% This problem became more severe belween 2012 and 2014 when the growth of housing prices
(26.6%) was significantly higher than the growth of household Income (12.4%). Although the growth of
housing prices from 2014 lo 2016 was reduced o 57%. the growth of household income (B8%) was
paarer In ather words, households still cannot afford to purchase their own home.

1.4
The Malaysian Housing Price Index

The Malaysian Housing Price Index measures the housing cost, which is published quarterly by the
Matlonal Property Irforrmation Centre (NAPIC) Apart from serving as an Indicator af the trend of hausing
prices, the Malaysian Housing Price Index also serves as an analytical tocl to estimate the changes In the
rates of mortgage defaults, prepayments. and housing affordability Accordingly, Figure 1.3 presents the
Malaysian Housing Price Index from 1900 to 2016 while Figure 14 depicts the Malaysian Housing Price
Index according lo the types of housing unit in 2016
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Figure 1.3 Malaysian Housing Price Index from 1599 to 2016
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Figure 1.4 Malnysian Housing Price Indox According to Types of Housing in 2016

Meanwhlle, Figure 15 and Figure 16 illustrate the median housing price for the Malaysian housing market
las measured by the all-house pricing calculations) in relative to the median annual household income
and the median multiple affordability, respectively In general. the median housing price was three times
highier than the rmedian annual household income Tar the threshold of housing affordability. In 2014
Lhe median multiple affordability stood at 440 times, the figure consislently exceeded 4.00 times from
2002 o 2014 MWevertheless, housing affordability remains dynamic. depending on the distribution of
household incornes and holising units supplied and transacted in the market from year to year
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Figure 1.5 Housing Affordability in Relative to Medlan Household Income from 2002 to 2014
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Figure 1.6 Housing Affordability in Relative to Median Multiple AFordability from 2002 o 2014

The drastic reduction In the housing units supplied al prices of three limes below the median mulliple
affordability. especially for states with relatively high population density, calls for concermn, as the situation
may deterncrate if left unchecked. The impact of this shortfall on the distnbution of housing prices I1s
exacerbated by the surge In the supply of high-end residential properlies twith [he housing prices of
mare than RM 500.000) Table 11 shows the maximum afordable housing prices based on household
income, which wera calculated using the HCE approach
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Table 1.1 Maximum Affordable Housing Price Based on Housshold Incoms

Source DOSM and Banh Negara Malaysia estimate (2017)

Note:

' Based on the Household Income and Basic Amenities Survey Report 2016, Approximately 71% of
Malaysian households reportedly earned an income of RM 15,000 and above

* The estimation of maximum affordable housing price is based on the upper bound of each income range

1 The lower housing price (within the range) is calculated using the HCB approach, in which a housing
unit is deemed affordabile if the monthly housing loan instalment does nol exceed 30% of the monthly
household income (after statutory deductions! The estimales are based on the interest rate of 45% and
35-year loan tenure. Meanwhile, the upper housing price (within the range! is calculated using the Residual
Income approach, which takes into account the statutory deductions, basic expendilures. and other debt
obligations based on the assumptions of loan-lo-value ratio of 90%, interest rate of 45%, and 35-year loan
lenure

(For further information on the housing affordability methodology, please refer to the Bank Negara Malaysia
Annual Repart 2016, Chapter 4, Box Article “Demystifying the Affordable Housing lssue in Malaysia page
gal
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Housing Loans Approval Rate by State

Flgure 17 presents the housing loan approval rate in Malaysia, while Figure 18 presents the housing loan
approval rate by state in Malaysia |In particular, Kedah recorded the lowest housing loan approval rate
Meanwhile, Putrajaya recorded the highest housing loan approval rate. which may be atributed o the
intensified development within the area (Ling et al. 2017)

40
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Figure 1.7 Housing Loans Approval Rate in Malaysia
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On the other hand. Flgure 19 presents the housing loan application statistics in Malaysia whereas
Figure 110 depicts the outstanding housing loan statistics n Malaysia. A housing |loan application is
typically rejected due o the fllowing measons: (1) insufficient residual income after cansidering

the manthly lving expendilures and existing financial obligations, 20 poor pasl lrack record
or financial indiscipline; 3 nsufficient documentation to support the ability to repay the |loan

Mo, of Applications
200,000

150,000 1 141065

100,000

H0,000

[4] o
2013 2014 2015 2016 2017p

B <RMz2s0K B AM250K - RMso0K B > RMEDOK

Figure 1.9 Housing Loans Application Statistics in Malaysia
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Figure 110 Outstanding Housing Loans Stalistics in Malaysia
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Tabile 12 summarises the measuremeant of housing affordabilily across different countries from different

references
Table 1.2 Measuremaent of Housing Affordability
Australia Ratio mET:_E"'"% and residual Parllament of Australia
measures
Median multiple :
Malay=ia NARIC
down-markat penetration
Linited States of America (LUSA) Self-Sufficiency Standard £l Cai, Unlversity of Washimgtan
Chen Yao, KTH Architecture and the
Beliing, China Ratio Analysis Bt Environrment
Canada Shelter-to-Income ratio Jacoueling Luffrman

1.6
The Supply and Demand Perspectives

Aresearch by Khazanah Research Institute (KRI) assessed how the characteristics of supply and demand
of housing affect afordable housing amaong Malaysians, which led to the identification of factors that
influence the supply and demand of housing in Malaysia These factors are llustrated in Figurs 111 The
factors that influence the supply of housing In Malaysia include (1) land costs, (2l government policies (eg
land use and planning policyl, (3) the availability and cost of financing, and (4) construction costs l&g. the
costs of materials, machinery and equipmeant, and [abour). On the other hand, the factors thatl inflluence
the demand of housing in Malaysia include (1) demagraphic factors. (2] the levels and distribution of
income. (3) the avallability and cost of inancing. and (4) government policy. For instance. demographic
factors such as the number of households and its growth rated and the age group of the population
determine the types of housing in demand. A family has different needs from a single, working adult

Land eosts »  The availabllity and eost of firancing
Government policy * Construction cosis

['g,l DEMAN D «  Demographic factors «  The avallability and cost of financing

=@

That' lsvels and distribution of incema  « Government pollcy

Figure 1.11 Factors Influsncing the Supply and Demand of Housing in Malaysia
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However, referring o Figure 112, the supply of housing appears unresponsive (o the market demand,
where the supply curve is almost vertical (S_) in the immediate term, The increase of demand (shifts to
the right) indicates the rapid. steep increase in housing prices. When the supply curve is more elastic (S)
lo accommedate the markel demand, the housing prices would not rise as high as shown In the curve
Meanwhile, 5 shows that the supply of housing is not elastic in the short term

‘uln

-

Quantity demanded and supplied (units)

Figure 112 Supply and Demand Equilibrium

Ower the years, the Malaysian government has introduced several affordable housing programmes in
arder to tackle affordable housing issues. However, as KRI painted oul, the efforts are mainly focused
on subsidising the cost of bullding these housing units through the government funds and offering
financial packages for Malaysians to afford the Increasingly expensive housings Although these
programmes facllitate the housing purchase, L may not be sustainable in the long run, as this only drains
the government funds and increases household debts Furthermare, both strategies do not contribute
towards decreasing the housing prices in the market

The affordable housing issues among those who are economically disadvantaged in maost developed
countries are managed through social housing schemes Social housing is seen as a necessary means
lo ensure a decent home for all The circumstances differ across countnes—government assistance to
acquire proper housing is not highly required in certain countries, wheraas, as for other countries, as
many as ane in every three households would require government assistance The housing trend in
Malaysia depicts that B4D and M40 housesholds are likely to end up in sorme form of social hausing
if relevant interventions are nol urgently implemented The avallable evidence also suggests that the
provision of social housing for the vast majority of the population would put unnecessary financial strain
an the govemimenl unless immediate action [s taken. In this case. establishing a productive and profitable
housing sector that is able to deliver affordable housing withoul the need for government subsidies s
deemed as the best solution

111



Rethinking Affordable Houslng in Malaysia
I=wes and Challsngos

17
Government'’s Effort of Addressing

Affordable Housing Issues

Over the years, the Malaysian government has intreduced various Initiatives to Introduce affordable
housing for the low- and middle-income households in Malaysia. The Tenth Malaysian Plan (10MP)
2011-2015 introduced 102,200 units of affordable housing for low-income households through Program
Bantuan Rumah (PBR), Program Perumahan Rakyat (PPR), and Rumah Mesra Rakyal 1Malaysia (RMRiM),
as well as housing for the second-generation setllers of Federal Land Development Authority (FELDA)
and FELCRA Berhad (FELCRA). Adding to that, afferdable housing for M40 households was provided
through Perumahan Rakyat tMalaysia (PRIMA), 1Malaysia Civil Servants Housing (PPAIM). and Rumah
Wilayah Persekutuan [RUMAWIP), New financing schemes, namely My First Home Schame, Youth
Housing Scheme, and Private Affordable Ownership Housing Scheme (MyHome), were also introduced
o Ainancially suppart first-time home buyers

Table 13 summarises the construction progress of affordable hausing under the 10MP. which revealed
thalt, as of March 2015, the housing construction under the PER, PPR. and RMRIM wera almost completed,
while the housing units under the PRIMA, PPAIM, and RUMAWIP. which commenced in 2013, remain
under construction (to be completed according to their projected targets).

Tabile 1.3 Construction Progress of Affordable Housing under the 10MP

4 The poverty line income (PL) is a measure of absolute poverty based on the minimum requirement
of food and non-food items for household members to live healthily and actively in society. In 2014, the
average manthly PLI was RM 930 for Peninsular Malaysia, RM 1,170 for Sabah. and RM ggo for Sarawafe.
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Following thal. the Eleventh Malaysian Plan (11MP) 2016-2020 introduced another 653.000 units of
affordable housing for B4o and M4o households in Malaysia, with an average of 130,000 units constructed
per year (EPLL 20158). Howsver, according to the 11MP Mid-Term Review, only 30.017 units (out of 47.000
units to be constructed and repaired for Lhe poor under the five-year plan) were compleled in 2046 and
2017 Out of 653.000 unils to be developed for low- and middle-income households, only 139,320 units
were completed within the same period and additional 450,610 units were completed atvarious stages of
implementation Thenumberafunitscompletedunderthe iMPloreachprogrammeistabulatedinTable 14

Tablo 1.4 Number of Afordable Housing Units Completed under the 11MP (EPU, 2015)

Syarikal Perumahan Negara Berhad (SPNE) l4M
Perumahan Rakyat iMalaysia (PRIMA) 11 484
Frogram Bantuan Rumah (PER) 10,919

MNenetheless, in the 11MP Mid-Term Review, the contribution of vanouws affordable housing programmes
especizlly public housing, in pramoting housing ownership among the hardcore poor as well as the
low- and middle-income households were recognised. The housing ownership among B4o households
in the urban areas increased from BEA% in 2014 to 732% in 2016. Furthermare, in 2016, the affordability of
B4a houssholds to own a low-cosl houss in almost all stateswas improved, where Lhe prices of low-cost
houses were three times lower than the recorded annual median incorme of B40 households As shown
in Figure 113, three strategies were highlighted under the 11MP in order to establish affordable housing
for the low- and rmiddle-income houssholds In Malaysia.

Increasing access to afordable housing lor targeted groups

Figure £.13 Strategies to Achisve the Focus Area in 1AMP

111111,



The existing affordable housing programmes

that have been successful in mesting the
housing demands of Malaysian households
in the wurban and rural areas are continuously
implemented by the Malaysian government
This includes programmes under the PER for
the poar, programmes for the low- and middlie-
income households such as RMRIM, FER, PRIMA,
and PPAIM, and programmes for the second-
generation settlers of FELDA and FELCRA In
addition to the rise in the number of affordable
housing units, financing schemes such as My
First Home Scheme, Youth Housing Scheme, and
MyHome are further enhancead to Improve access
to housing for the low- and middle-income
househaolds

Besides that. the Malaysian government has also
implementsd specific Injtiatives for youlhs and
young, married couples, such as building transit
hausings in the urban areas undsr (he (Malaysia
Youth City programme. These transit housings
provide these targeted groups a short-term
affordable residence, while they build up their
savings to purchase their first home The Malaysian
government also facilitates improved participation
from the private sector in the development of
public affordable housing through public-private
partnerships. Reportedly. My First Home Scheme
and First House Deposit Financing Scheme have
benefilted 2508 and 1474 buyers, raspaeclively.
while 1.432 housing units were provided for youths
and young, married couples under the Rumah
Transit Malaysia programme. Meanwhile, the
Rent-to-Own Scheme has benefitted 2.713 poor
and low-income households

An integrated database that is accessible to all
relevant stakeholders sexpeclad loensure thal Lhe
supply adequately meets the demand of hausing
according to the locality, price. and largeted
groups. which subsequenlly improves the planning
and developrment of affordable housing Besides
that, the Malaysian govermnment also targets o
establish land banks for the development of
affordable housing, particularly in the urban areas
The MNational Housing Department and Jabatan
Wakaf, Zakat dan Haj UAWHAR) collaborate with
the State Islamic Religious Councils to unlock
potential wagf and Baitulmal land To date, it
was reported that 458 public afordable housing

i

Rathinking Affoerdable Heusing in Malaysla
I=wes and Challsngos

is bulll on wagf land through smarl partnership
between JAWHAR and other Institutions, such
as the State Islamic Religious Council, Yayasan
‘Wagaf Malaysia, Lembaga Tabung Hajl, private
developers, and financial mstitution. Under this
strategy, the MNational Housing Department
introduced a centralised and integrated database
on the supply and demand of housing in the
countty, specifically the National Housing Data
Bank System (Sistern Bank Data Perumahan
Megaral The developed system Is expecled 1o
imprave data collection by linking databases of
various federal and stale agencies, such as the
National Property Information Centre (NAPIC),
DOSM, and private developers The system alms
to holistically Improve policy planning and monitor
the implementation of housing projects

Under this strategy, the Malayslan govermment
aims to ensure sustainable practices in the
development of all new afordable housings
and provide lveable and envitanment-friendly
faciities and infrastructures  The  public
hausing rental rates are reviewsd to ensure that
sufficient funds are available 1o cover the cost of
management and regular standard maintenance
of public housing. The government also plans
to intensify major repair and maintenance works
for public and private low- and medium-cost
housing through the existing maintenance fund.
with partial contribution by dwellers to finance
the maintenance cost. In order to inculcate a
sense of ownership and reduce the incidence
of vandalism, especially among public housing
dwellers, awarenass programmes and campaigns
are conducted The collaborative responsibility
of the dwelling communities in maintaining the
condition of the housing unit is highlighted in
these programmes, The residents must develop
a culturer of maintenance and cleanliness and also
prevent vandalism. In this regard. My Beautiful
Malaysia programme s maintained to promote
comfortable living environment and instil a culture
of cleanliness among the residents In order o
further enhance the liveabillity of communities for
the targeted groups. more environment-friendly
facllitles, such as parks and recreation spaces.
are buill in high-density residential areas Private
developers are also encouraged to adopt this
particular initiathve to create lvely and vibrant
communities for enhanced housing and local area

planning.
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1.8
Affordable Housing Programmes in
Malaysia

The federal and state governments have inltiated numerous affordable housing schemes to assist low-
and medium-income households in purchasing ther own homes The following subsections describe
the existing affordable housing programmes In detail

181 Skim Perumahan Rakyat 1Malaysia (PR1MA)

Perbadanan PRIMA Malaysia was established under the PRIMA Act 2012 This programme aims to plan,
develop. construct. and maintain high-quality housing with lifestyle concepts foar M4o households in key
urban centres The PRIMA housings come in various types and sizes within an integrated community,
which are sensibly designed to suil different housshold needs Earmarked for development in key
strategic urban areas nationwide. PRIMA is open to Malaysians wha eam a monthly income of between
RM 2,500 and RM 15,000.

Table 1.5 Details of Skim Perumahan Rakyat sMalaysia (PRAMA]

R Malaysian

2 21 years old and abave

3 Monthly housshold income of between RM 2.500 and RM 15,000
4. Do not own maore than one holiss

LHDON Number
Emplayer's Infarmation

Latest income stalemeant

i

2

3

4. Details of housing ownership
5

& Copy of identification certificate

anan A Malaveta (BRAMA)
AN FH1VIA Malaysla [FR1VA)

Linder the "Rent-lo-Own™ (RTOY Scheme, successful PRIMA applicant whe falls to acquire financial
approval from the PRIMA bank panel must rent a PRIMA housing unit up to 10 years. Al the end of the
fifth ar tenth year of renting. the applicant has the option of purchasing the housing unit at a price sat by
PRIMA
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The manthly rental rate includes the savings depasit in ASP as funds for tenants to purchase the PRIMA
hausing unit. If the tenant decides to purchase the unit If the tenant chooses lo withdraw from the
RTO Scheme without purchasing the PRIMA housing unit. the savings are refunded after the necessary
deductions imposed by PRIMA.

Monthly payment: Rent
The monthly payment serves as rent without any savings deposit for the PRIMA housing unit Hence:
if the tenant chooses to withdraw from the RTO scheme without purchasing the PRIMA housing unit.

no tefund Is offered On the other hand. if the tenant chooses to purchase the PRAMA holsing unit. the
tenant is required Lo ebtain full funding from the PRIMA panel bank or any other financial institution.

182 Skim Perumahan Mampu Milik Swasta (MyHome)
Through MyHome, private developers are encouraged fo develop affordable housing

through two categories of homes. specifically MyHormel and MyHomez The main differences
between these two categories lie in the size and price of housing as slipulated in Table 16

Table 46 Details of Skim Perumahan Mampu Millk Swasta (MyHome)

MyHome 1 AM 3,000 - RM 4,000

Manthly Income

1B years old and above

1
Ouallficati 2
nCieda 3 Monthly housghold income of between RM 3.000 and RM 8,000
4. First-time home buyers

1 Lalest income statement
2  Copy of identification certificate

Regquired Documents

1l tH s

Kementerian Perumahan dan Kerajaan Tempatan (KPKT)

e
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183 Perumahan Penjawat Awam 1Malaysia (PPA1M)

PPAIM serves to provide improved quality and affordable housing for Malaysian civil servants Table 17
presents the details of the programme.

Table 17 Details of Skim Perumahan Penjawal Awam tMalaysia (PPAzM)

1 Malaysian

2  Belween 1B and G0 years of age
Cualification Criteria 3 Housshpld income of below RM 10,000
4 First-time home buyer _
5 Do net participate PPAIM in other states

Latest income slatemeant

Copy of identification certificate
PRAIM application form

1
Required Documents ;
4.

Confirmation from the employer
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184 Program Perumahan Rakyal (PPR)

Jabatan Perumahan Negara (JPN) or also known as Mational Housing Department under the Ministry
of Urban Wellbeing, Housing and Local Government (KPKT) in Malaysia developed PPR that pravides
affordable housing to the low-income group Table 18 presents the detalls of PPR.

Table 1.8 Detalls of Program Perumahan Rakyat (PPR)

1 Malaysian

2 18yearsold and above
Qualification Criteria 3 Family buyer (priority)

4 First-time home buyer

5  Maonthly income less than RM 2500

_ 1
o

Required Documents

i
!

Agency Hh-ﬂstrvuwrbm‘ﬂ'ellhehm}{mshuw Local Government

M &l

.
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185 Rumah Mesra Rakyat 1Malaysia (RMR1M)

RMR1M s a housing programme for farmers and fishermen who have their own plot of land but need
assistance to bulld a proper unit of housing Table 19 reveals the details of the programme, including the
eligibitity criteria.

Table 1.9 Detalls of Rumah Mesra Rakyat 1Malaysia (RMRzM)

Morithly Incame AM 750 - RM 3.000

1

2 Between 18 and Go years of age
Qualification Criteria 3 Monthly income of between RM750 and RM3,000
4. Do not own any housing unit
§ Own

1 Completed document
Required Documents 2 Statutory declaration
3 Certificate of land office
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186 Rumah Mampu Milik Wilayah Persekutuan (RUMAWIP)

Referring to Table 110, RUMAWIP. which is ane of the affordable halising programmes under the Ministry
of Federal Territories, targets both low- and medium-income groups in Kuala Lumpur, Labuan, and
Putrajaya.

Table 1.20 Detail of Rumah Mampu Milik Wilayah Persekutuan (RUMAWIP)

Targeted Group Residants in Kuala Lumpur. Labuan, and Pulrajaya

P e T T [ v

1 Malaysian

2 21 years old and above
Cualification Criteria 3. Reside or work in the Federal Terrtory
4
5

. Monthly Income of less than R 15 000
First-time home buyers in the Federal Territory

1. Copy of identification certification of the applicant and partner
2 Income statement of the applicant and partner
Required Documents 3 EPF staterment
4,
5

Copy of utility bill
Statutory declaration

Agency Ministry of Federal Territories

i




Rothinking Affordable Housing bn Malaysla
kssues and Challsngas

187 Rumah Selangorku

The programme of Rumah Selangorku is an affordable housing programme under the State govemment of
Selangor This programme serves to assist the low and middle-income groups In Selangor to awn a home
Table 111 outlines the detalls of Rumah Selangorku

Table 131 Detalls of Rumah Selangorku

Monthly Incoms RM 3000 - RM 10000
Malaysian

18 years old and above
Reside in Selangor

Monthly income of between RM 3.000 and RM 10.000
First-time home buyers in Selangor

Quallfication Criteria

nawpe @

Copy of identification cerlification of applicant and pariner

Marriage certificate (if related)

Income statement or verification fram the Commissioner of cath

Statutory declaration

EPF staternent
Copy of utility bill

onswpe &
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188 Rumah l[daman Rakyat (RIR)

Syarikat Perumahan Negara Berhad (SPNB) developed RIR for the middle-income group. The detalls of
this programme are tabulated in Table 112

Table 1 12 Datalls of Rumah Idaman Rakyat (RIR)

Manthly income of below RM 10,000
Monthly personal income of below RM 7.500
teening process

1 Malaysian
Cualification Criteria 2 21 years ald and above

3 Priority to the first-time home buyer, disabled. and single mother

Copy of identification certification of the applicant and partnes
Marriage certificate (if related)
Income statement ar verification fram the Commissioner of oath
Statutory declaration
EPF statement
Copy of utility bill

1
2
5
B

Agency Sq.u Perumahan Negara l. awned by Ministry of Finance

i
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18.0 Rumah Transit iMalaysia
Rumah Transit 1Malaysia s another afordable housing prograrnme under the Federal government to

assist newly married couples lunder the age of 30 years) in owning an affordable rental unit. while they
accumulate savings to purchase their first home. Table 113 lists the details of this programme.

Table 113 Details of Rumah Transit aMalaysia

s, | M B = Y

(of age 30 and under)

Targeled Group Young Malaysian couples

Monthly Income Below RM 3000

Malaysian married couples

30 years old and below

First-time homa buyers in Kuala Lumpur
Work In Klang Valley

Monthly income of RM3.000 and below
No crime record
oelication form

1. Cannot rent oul or suls-let the housing unt
2 Cannot claim the cost of moving in or out

Qualification Criteria

omswn e B
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1810 Rumah Mampu Milik Sarawak (RMMS)

Rumah Mampu Milik Sarawak [s an initiative under the State government of Sarawak to provide affordable
haousing for low- and medium-income samers In Sarawak The programme Information is presented in
Table 114,

Table 1.14 Details of Rumah Mampu Milik Sarawak (RMMS)

Targeted Group Malaysian who reside in Sarawak anly

S0 nnn - B Yoo oo
e b i

1 Marrled
2 Do not own a hosing unit

Qualification Critena 3. Maonthly income of between RM750 and RM3.000
4. Between 18 and 65 years old

5 ©Own land of not l2ss than 2,800 square fesl
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1811 Others Affordable Housing Scheme in Malaysia

Figure 114 illustrates several affordable housing schemes under 11MP that serve to meet the needs and
demand for affordable housing In Malaysia

Type of houses offered
Range of oferad Incoma range (RM k $ Prico (RM)

house price (RM k) per month) i Area lsg (1)
1 Price por sq M (RM)

o 100 200 300 400 O 5 10

i 3 = § sooh e
RMM Pulau Pinang & e # 2
R R T Al

PR1MA

RMM SPNB SIS [
L -1 W amak

Lo il Lenemad et e Lzl
=

] Lr L i
RUmAIE PR AR e
B s Lt & s
Tl Tre= 2 Ty
£ + ik Emw § b il § ol i
PF:"-HM L] Imﬂ [ Y [ T
B e E) & oy ity & i3a el
Tre= R Trye T Tt
Rumah Selangarku fatkes i Sl
& g &l Ny L
B Fesaga B A -
DPR Johar o DS -
[ &1 N ==

Byrere Spptuae @

MyHOME :u';w : Em

L 4] L ]
Trpm Typad

RMM Sarawak : 2@: : E:—
AN LT e

Source; Viamous governiment agencies, KR calculofions
fr = thousand
House priced below AMs0,000 hove been excluded

Figure 114 Othor Affordable Housing Schomae in Malaysia
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1.9
Housing Financial Schemes

191 Financial Schemes to Facilitate Housing Ownership

As part of the government’s efforts to facilitate housing ownership, various government-assisted schemes
have been introduced to allow first-time home buyers and youths to own a housing unit of their own in
Malaysia. Financial institutions in Malaysia also offer competitive products to eligible borrowers In their
alttempl to purchase or construcl a home (Housing Walch, 2018)

Skim Jaminan Kredit Perumahan
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BSN My Hoeme (Skim Perumahan Belia)

(Skim Perumahan Bella)

This programme provides financing facility that assists single or marmed adults of between 21 and 45
years old with a menthly income of up to RM 10,000 to own their first home.

PR1iMA Special End Financing Scheme
- -
PRIMA
MY HOME, MY COMMUNITY

This programme provides financing facility thal assists Malaysians of above 21 years old 1o purchass
PRAMA housing unit thraugh flexible loan repayment

1.92 Sustainability of Affordable Housing Subsidies

Social housing schemes are widely introduced in numerous developed countries to address affordable
housing issues among those who are economically disadvantaged. Social housing Is seen as a necessary
means (o ensure the opportunity to own a decent home for all. As for certain countres, this means
providing affordable housing for a few households. Meanwhile, in countries where housing has become
unaffordable to the majority of the population, the government may need to subsidise or provide housing
to at least one-third of all households. However, the provision of soclal hgusing for the vast majonty of
the papulation put unnecessary financial strain on the government. Accordingly. KRI also noted that the
housing market trend in Malaysia demonstrated the likelihood of both B4o and M40 households to resart
to some form of social housing if the relevant interventions are not put in place.
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1.10

The National Affordable Housing
Council

The Malaysian government has taken essential steps o introduce sustainable strategles to address
affordable housing issues One of the most important steps includes the recent establishment of the
Mallenal Afordable Housing Council INAHC) ar Majlis Perumahan Mampu Milik Negara (MPMMN] In 2019,
This institution spearheads the national affordable housing initiatives among the various government
and state agencies. as well as ather stakeholders from the private sector. Prior to its establishment.
the provision of affordable housing in Malaysia was fragmented and uncoordinated. More than 20
gavemment and state agencies are involved in the provision of affordable housing

1 Jabatan Perdana Menter| UPM)

2 Ferumahan Fenjawat Awam tMalaysia (PPAIM)

3 Kementenan Wilayvah Persekutuan (KNP

4 Kernenterian Kessjahteraan Bandar, Pecdumahai, dan Keraiaan Tempatan (KPKT)
&5 Bahagian Penyelarasan Penyertaan Bumiputera Pulau Pinang (BPPBPF)

&) Kermentenan Kermauan Luar Bandar dan Wilayah (KL

il Lembaga Kemajuain Wilayah Pulall Pinang (FERDA)

a) Lembaga Tabung Anglatan Tenters (LTAT)

al Syarikat Perumahan MNegara Berhad (SPNB)

in) Kerrientarian Pertanialh dan Industil Asas Tanl Malaysia (MO
1) Ferumahan Halogat tMalaysiz (PRIMA)

12} Lembaga Kemajuan Tanah Persekutuan (FELDA)

This fragmentation issue led to various problems in policy coordination. which affected the government's
efiorts to achieve the projected target of praviding 1 million affordable housings for targeted groups
by 2018. The cooperation of various stakehalders from the public and private sectors msulted in anly
255.341 completed units of affordable housing between 2013 and (October) 2017 The consolidation of
roles and monitonng through the establishment of NAHC 1s expected to improve eficency in planning,
implementation, and execution of affordable housing projects NAHC would come oul with specific
guidelines and engage with private developars on affordable housing In short. Lhe establishment of
MAHLC is essential in promoting greater strategic and operational cohesion at the national level

According to the released announcement from the Ministry of Housing and Local Government. five
agencies that are related to affordable housing are consolidated under NAHC to address affordable
housing issues and prevent any overlapping affordable housing projects These agencies are Perbadanan
PRIMA Malaysia. Uda Holdings Bhd, Syarikat Perumahan Negara Sdn Bhd, Housing Programme for
the Hardcore Poor. and 1Malaysia Civil Servants Housing With that, the Malaysian government would
have better control over the distribution, financing schemes. and pricing of affordable housing units with
respect o the targets of the proposed policies The consolidation of these key agencies also allows
NAHC to accelerate development activities and reduced construction costs through economies of scale
The bigger the volume of construction, the more cost-effective it would be to utilise the Industriallsed
bullding system (BS) During the first NAHC measating. chaired by the Prime Minisler Tun Dr Mahathir
Mohamad. a revised target for the development of affardable housing was revealed—a target of 1 million
affordable housing units to be developed within 10 years (from 2008 to 2018),
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21
Issues of Delivering Affordable
Housing

Essentially, it is pivotal to reduce the costs of housing construction in order to reduce housing prices
towards a more affordable level According to the Real Estate and Housing Developers' Association
(REHDA) Malaysia. high construction costs (eg. costs of construction materials, labour. compliance
and land) have remained as one of the most significant barniers towards introducing affordable housing
nationwide since Bo® of the hausing prices are made up of the construction costs. Furthermaote, labolr-
intensive conventional construction methods are less productive and time-consuming, resulting In
higher overall project costs Hence, the Construction Industry Development Board (CIDB) pushes for
technologically advanced construction methods. but these methods may not wark if low- and mid-
skilled cheap foreign labours are heavily depended on

According to the 25th Productivity Repart 2017/2018 published by Malaysia Productivity Corporation
IMPC). Lhe construction sector lags behind other sectors in tarms of wages and productivity (Table 2.1
Land costs al urban centres are also very high, which affect the attempt of reducing the housing prices
towards a more afordable level Furthermore, the demand for afordable housing in urban centres is
high

Table 2.1 Labour Productivity of Main Economic Sectors in Malaysia

J!ugrlcui_r.ure F!M_E.uﬂﬂ [-4.9%) RHEI.Q_BB (1.4%) 368%

| m | .1,—.-7 " _l,ilm“ﬂ-ﬁ 1l i':"i";', __ s i— 1,‘_ Iﬁ

T

Services RAMGa.524 (4 2% RM7r3.030 (50%) 41%

Manufacturing RMi06.307 (3625 AM110.858 (g 3%) 26%

There are varipus potential areas (o reduce costs through these affordable housing projects, such
as adopting more advanced construction methoeds, pocling resources under a single entity, and
reducing compliance cost for affordable housing projects With the recent establishment of NAHC. the
consolidation of affordable housing initiatives al the macro level promotes micro-industrial improvemernts
to streamiine delivery, resulting in higher cost-effectiveness Accordingly. several countries such as
Singapore, India. and Hong Kong have made progress in meeling the demand for affordable housing
through technological innovation and standardisation of housing design For instance, Singapore has
successfully reduced its overall construction costs through a wide adoption of IBS, resulting In labour
cost savings of more than 457, as compared to the application of conventional means (HDB, 2011)
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Construction costs are part of the factors thal influsnce lhe supply of housing in Malaysia The
construction sector is typically related o the Issues of fragmentation (KR, 20158), resulting In the following
CONSequences
. the lack of collaboration,
the combination of low skills and production technelogy
Lo investment in production technology that potentially improves construction costs
and reduces construction timeframe, and
. minimal improvemeant in the design inpuls for enhanced buildability on-site

Ihe construction supply chain in any project typically invelves multiple companies that supply
construction materials, components, and a wide range of construction services (Dainty et al. 2001)
Madanayake (2012) discussed several issuas thal are related o the construction supply chan Figure 24
shows the general probilem of the construction supply chain. In general. poor supply chain management
practices would affect project peformance

+ |naccurate data X
« |nformation neods are not met Long rch for

neadad information
¢« |ncorrect documenis

Waiting long time
Main Contractor for approval of

« Adversarial bargaining

Defective supplios

design changes Order changes

Complex delivery procedures

Job
Proparation

= Long slorage s |nflexible
= |nterior packing daliveries
5y = Uneasy

= Large shipments packing

system
« Complex

ordering
procedures

indirect suppller

Main Contractor

Site

Source: Madanayoahe (2012)

Figure 2.1 General Problem of Construction Supply Chain,
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ILis widely known that the construction induslry is complicaled and challenging The industry typically
imvolves on-site. one-of-a-kind production and it is resource as well as schedule-driven The perannial

problems in the industry include time overrun. cost overrun, and waste generation (Figure 221 However
conventional construction melhods are not able lo address these problems

< | )

e & @
Problem in
Construction Industry
e & @

Figure 2.2 Perennial Prablems in the Construction Industry

Time

* High incidence of time delay

Based on a sample of 350 construction projects in Malaysia, I was revaaled Lhal only 1827 of Lthe
public projects and 20.5% of private projects were completed on time. while the remaining projects
encountered incidence of time delay. with an average percentage of time overrun of 40.7% (Endut
et al., 2008)

* Inevitable delay

Al some point. [Lis inevilable that cartain projects would encounter delay due Lo problems of financing
non-payment for completed works. poor contract management. changes In site conditions, shortage
of materals. design changes. and weather conditions. A study in Hong Kong showed that. basedona
sample of 67 civil engineering projects. al leasl between 15% and 20% of lime overrun was attributed
to inclement weather (Yogeswaran et al., 1998) Therefore, a successful construction project in terms
of cost and delivery requires good opportunities as well as a certain degree of competence and level
of cooperation amoeng all parties involved in the conslruclion

=  Project delays may turn pervasive (if root causes are not addressed)

Despile its significant implications, the extenl of the lime delay problem in Malaysia may appear (o
be under control Over the past decade, the Incidence of project delay and time overrun seem to
demonstrate improvemeant along with the progress and advancement of the construction industry
However, I s important thal the rool causes of project delay are properly identified arnd addressed
in order to improve the productivity of the construction industry
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«  Time delay a major reason for escalaling project costs

Ay delay in the completion of a project would ncur liquidated and ascertained damages (LAD)
charges, resulting in a breach of contract The lenger the delay. the higher the charges or penalty
would be Taking the recent case of Malaysia Resources Corporation Bhd IMRCE), a net loss of RM
111 million was mecorded in the first nine months of FY13 due to huge LAD provisions that amounted
to RM 167 million (Malaysian Industnal Development Finance [MIDF], 2014).

Labour

*  Over reliance on foreign labours

The construction industry in Malaysia has been hsavily dependent on unskilled forssgn lsbours,
especially from Indonesia. Bangladesh, Vietnam, Myanmar. and Nepal as they are cheap, widely
available, and highly flexible in terms of working conditions. Evidently, the push for the construction
inclustry Lo adopl IBS would not work i cheap foreign labour continues 1o be abundant

*  Profit-driven sector

The Malaysian govetnmeenl has laken several steps o Imit the inflow of foreign labours, stich as
Intreducing stricter requirements onwork permits, increase of levy on forelgn labours, and promoting
the use of IBS in the industry. One of the maior reasons for this labour problem in the construction
Industry is the availability of a large pool of cheap foreign labours in the markst Malaysian contractors
do not pay for skills and tend to depend on tried and tested means. such as making use of the readily
avallable pool of unskilled foreign labours and Under-priced resources to generate profits

* Increase In labour cost

The push to adopt IBS mainly occurs in the prvate sector in many developed countries The
high labour cosl has propeled the industry lo opl for more produclive and less lsbour-intensive
construction methods, such as IBS At some point. it is Inevitable that the construction industry In
Malaysla encounter increase in labour cost. as hirng foreign labours would not remain perpetually
low and under-priced—their wages nesd o be in ling with the increase of skills and productivity.
Hence. the construction industry should be adequately prepared for the imminent Increase in labour
cost

Waste

* Increase of material waste

‘Waste is another serious problem in the construction industry, which directly affects the productivity,
material loss. and completion time of project, resulting in significant loss of revenue. With the
Inereasing demand for major infrastructure prajects in Malaysia, such as the development of KVMRT
and highways. commercial bulldings, and residential areas, a large amount of construction waste s
produced, resulting in an increase of wastage costs of construction annually.
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*  Waste material activities
Construction wastes are genemally generated through the following activitles (Resat. 2007)

egarthwarks arising from land excavation;

off-cuts, excess, and broken materials arising from new construction works,

materials arising from the repair and maintenance of building, roads. and waterways, and
matarials arising from the rehabilitation of housing ar reconstruction of ron- residential
buildings

*  Major component of wastage

The conventional construction methods normally generate belween 20% and 30% of wastage in
terms of production cost |t is estimated that the construction of a typical housing unit generates
between 2 5 tons and 4.0 tans (about 1.5 kg to 2 5 kg per square fool) of waste. The major components
of waste material Include lumber and manufactured wood products. drywall. masanry matenals
steel, and cardboard. followed by a mixture of roofing matenals, metals. plaster. plastics, foam
insulation, textiles, glass, and packaging (Figure 23

= lllegal dumping of waste material

Following the Increase of construction waste generation, the Incidence of illegal dumping has
become increasingly prevalent in Malaysia In early 2013 alone. 42% oul of 46 llegal dumping sites in
Johor alone were contributed by the construction industry. In addition, there s also lllegal dumping
by the roadside in Seberang Peral, Pulau Pinang. As highlighted in the media there are alsa illegal
dumping cases |n Bandar Hilir, Melaka (almost 30 tons of construction waste were llegally dumped)
and near the roadside at Section 17, Petaling Jaya, Selangor, which have become a critical problem
(MIDF, 2014).

Cardboard

Drywall

267%

Manso

117%

Steel
- O/

= 70

i #

47 ¢

Other

157%

Figure 2.3 Construction Wastage by Weight

Tlm4beé %

Sources vwarious MIDF [2014)
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The emerging problems due to the structural fragmentation of the construction process in different
countries that follow the professional system were highlighted in several reports and studies

-+ The Egan Report in the UK40 recognised that the fragmentation of the Industry has inhibited
improvement of pedormance and investments in R&D,

+  The Construct for Excellence Report on Hong Kong highlighted that limited cooperation and
fragmentation have impeded proper consideration of issues such as bulldability, safety
and life-cycle costs

+  The Construction 21 (C21] Report by Singapore Construction Task Force and the Construction
Inclustry Master Plan (CIMP) in Malaysia described similar protilems due to the frrgmented
industry

The policy recommendation includes the development of a designated procurement route lo consolidate
the resources of the firms that are involved in delivering affordable housing, The 1MP introduced Strategy
D2, which focused on driving productivity through the increase of technology adeption. modernisation
of construction methods, and lower dependency on low-skilled labour The adoption of IBS in the
construction industry is also promoted through the revised public procurement policy and Uniform
Building By-Laws The interest to improve the existing regulations lo facilitate construction-related
business processas is highlighted The policy recommendation and steps towards attaining the desired
objectives of Strategy Dz are as follows.

1 A new designated procurement delivery system thal allows the consolidation of resources of
firms within the supply chain entalls a move of using the TGC procurement route towards a
desigrn-and-build or turnkey governance structure and forming framework agreements with the
material supply section

2 Extending the consolidation of the supply chain in the design-and-bulld approach into a clustering
approach with key material supply firms under a single framework agreement promotes the
development of a strong, resilient housing supply cluster This new procurement structure is
expected to create Institutional arangements with designers, contractors, and material suppliers.
which subsequently encourages improvements in thelr factor productivities and eficacious
management of building materials.

3 The accrued cost savings due to lower construction costs (based on construction innovation) are
translated into higher floor areas for the newly constructed housing units

4 The creation of this new cluster of firms is expected to improve the prices of new incoming stock

af housing units imaking these units more affordable for the general public) through

. the lower costs of construction. resulling from the use of proprietary building systerms

and the integration of design, construcl and assembly processes

the support from the government in site-seeking and purchase, abtaining planning
permission. and bullding regulations approval. financing facilities. and other associated
development components; and

the support from the government in the development of mandatory standard building
specifications for the newly constructad housing units

Rent-seeking activities are discouraged through the introduction of a moratorium of five years for

hame buyers as well as the provision of data on new incoming stock of houses

A
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2.2
Adoption of Industrialised Building
Systems (IBS)

The NAHC highlighted the significance of adopting IBS. as a modem construction method. in delivering
affordable housing towards the development target of 1 million housing units within 10 years. Under the
Construction Industry Transformation Programme (CITP) 2016-2020, the adoption of IBS Is considersd as
a modern and innovative construction method that elevates the productivity of the overall construction
industry. Since 2008, IBS has been mandated for use In govetnment projects that are worth up to RM 10
milllion and above, with a minimum IBS score of 70 Following in 2018, it was announced that. by 2020
the use of IBS should also be mandated for use in private projects that are worth up to BM 50 million and
above, with a minirmum IBS score of 50

221 Definition of IBS

The Construction Industry Developrment Board (CIDBYin Malaysia defined I1BS as a construction technique
in which the companents are manufactured in a controlled environment (on- or off-sitel before they are
transported. positioned. and assemblad into a structure with minimal additional site work (Kamar et al
2010), Meanwhile, in Singapore, 1BS refers to a construction system for all types of structures, including
infrastructure. Basically. [BS in Singapore is introduced as a concept of Design for Manufacturing and
Assembly (DIMA), which highlights the ease of manufacturing and assembling of components that form
the final product (BCA. 2016), Nevertheless. regardless of how IBS is defined, the underlying basis of
IBS rermains consistent, which is the manufacture of components for the construction of structures ina
cantrolled emvironment (Table 22

According to the CIDE a system Lhat is part of IBS possesses six charactenstics that are of egual
importance in order to ensure the realisation of the clalmed benefits:

. Industrial preduction of components through prefabrication

. Highly mechanised In-situ processes (e slip-forms, post-tensioning, and tunnel shutters)
Reduced labour during prefabrication of componants and site works

* Madem design and manufacturing metheds (i e, Invalvement of Computer Aided Design (CAD)
and Computer Aided Manufacturing (CAMR

. Systematic Cuallty Control ie,, 150 gooo principles)

* Open Bullding Concegl lle. permitting hybrid applications. adaptable to standardisation, and
Meodular Coordination (MC)
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Table 2.2 Definitions of IBS

n‘.""n'“"‘ n .m. or ¥

A construction technique whose components are manufactured In &
controlied environment (on- or off-site), transported. positioned and CIDE Malaysia (2003)
assambled onto a structure with minimal additional site works contributing to P

less wastage.

A prefabncation process and construction industrialisation concept. Kamar et al (2zo11

A method of construction established based on Innovation and rethinking of DO
the best technicuies of constriiction. Abdullatiand Eghu (2005)

Mass production of bullding components in a factory iolf-sitel orat a

construction site ton-site). Chung and Kadir (20071

A construction system that is built using prefabricated components. Rahman and Omar (2006)
A construction method through the use of best canstructlon machinerles Marsono et al (2008) and
equipment. materials and extensive planning of [he construction process Haran et al (2005

An integrated mapufacturing and construction process with a well-planned
and efficient organisation and management. preparation and control Lessing et al. (2008)
aver resources used, activities and resulls supported by the use of highly !

developed components

The process of pre-assembly. organisation and completion of the final
project assembly before nstallation

Aset of interrelated elements that act together to enable designated
perfarmanca of bullding which includes several procedures (managerial and Sanja (1008)
technologlcal) for the production and installation of these elaments.

An integrated system Including software and hardware with which building
components are planned, fabricated, transported and assembled at sites

Gibb (19ag)

Junmid {15868}

222 Classification of IBS in Malaysia

The construction industry In Malaysia has been going threuah a transitional ehange from an industry that
employs conventlonal technology Lo an Industry thal is more systemalic and mechanised Based on the
strictural classification by CIDB. the following six rmain [B5 groups are widely used in Malaysia

This |IBS group consists of precast concrele columns, beams, slabs, walls, '3-D° components leg
balconijes, starcases, tolets, It chambers, and refuse chambers), lightweight precast concrete, and
permanent concrete formwarks

Figure 2.4 Precast Concrote Panel (lefth and Framing System (right)
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Reusable formwork system

This BS group 5 made up of lunnel forms. beams and columns moulding forms, and permanent steel
formworks. This system is the least prefabricaled among the IBS groups, as it narmally invelves site
casting. Therefore, it is subjected to structural quality control. high-quality finishas, and fast construction
with lesser site abour and material requirements

{ah Aluminium/ stee| bl Timiber ) Flastic/polyrnes

Figure 2.5 Reusable Formwork Systom

Metal framing system

This IBS groupis cammaonly Used with precasl concrele slabs, sleal columns or beams, and sleel lraming
systerns ILis exlensively usad in the fast-lrack construction of skyscrapers and for Ught steel trusses thal
consist of cost-effective profiled cold formed channels and steel portal frame systems (as alternatives to
the hesvier traditional hot-rolled secllans)

Figure 2.6 Metal Framing System

Timber framing system
This |IBS group consists of timber bullding frames and timber roof trusses, Although the latter is more

common, the tmber bullding frame systems offer interesting designs from simple dwelling units to
bulldings, such as chalets for resorts
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Figure 2.7 Timber Framing System

This IBS group includes interlocking concrete masonry (CMU) units and ightwsight concrete blocks The
bloeck systen is mainly used lor non-structural wall as an allernative to conventional brick and plaster

.'-d!—-j-.—
Figure 2.8 Blockwork System

Innovative system./” material

This Is the most recent IBS group thal incorporates various elements. It is considered innovative In
the construction induslry Examples of the innovallon system include the salf-climbing formwork and
modular unit that cater to fast construction time. Mearwhile, nnovative material such as a mixture of two
elements (2g. polystyrene and concrete) producess 1BS components for the construction of a wall. which
exhiblls beller heat insulation properties. Evidently, wilh the advancement in lechnology and innovation
new systems and materals are constantly iIntroduced

Figure 2.9 Self-Climbing Formwork Systam
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Figure 2.10 Modular Unit

Figure 2.11 Innovative Materials

223 Degree of Construction Industrialisation

The use of IBS In Malaysia started In 1963 Following in 1066 and 1967, the construction of 3.009 fiat
units in Jalan Pekeliling, Kuala Lumpur and 3.741 units in Jalan Padang Tembak, Pulau Finang are the firsl
twio construction projects that utilised 1BS. The construction of numerous bullding structures betwesan
a5 and 1008, including the Petronas Twin Towers, Light Rail Transit (LRT) and Bukit Jalil Mational
Sporls Complex, are evidence of success in adopting the IBS method in Malaysia |1BS has also been
implementad In the construction of multple-storey highways and monorail transit tracks thal use precast
beam

|BS has been introduced in Malaysia since four decades ago Despite that. the application and adoption
of IBSin the construction industry in Malaysia, as comparad to the developed countries (e.g, Australia
United States of Amerlca United Kingdom. and Japanl, remain low.
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Undoubtedly, the level of industrialisation in the construction industry in Malaysia, as compared o the
developed countries, significantly lags behind When (L comes to technology, the industry In Malaysia
depends on mechanical machines, but Japan has advanced to the use of robotics in the production of
components. The use of more innovative 1BS in Malaysia 5 mainly based on imported technologies.
which are costlier Despite the long-term Investment In IBS and increase of production of components.
many local contractors in Malaysia cannot afford to acquire these technologies.

In185, the degree of industrialisation refers to the level of technology and the amount of capital employed
in the fabncation and production of components Although the initial investment in technology may be
costly, It would progressively generate benefits once (he breakeven point is achieved in terms of the
number af units produced As shown in Tabile 2 3, there are five degrees of industrialisation.

Table 2.3 Degroe of Construction Industrialisation

Prefabrication It generally implies building built in a factory as separated componants
or in full modules which are very similar to the ones done on a traditional
construction at site.

- It also often reduces the construction costs up to 15% for certain cases

Robotics - The same tocling performs an its own. resulting in the diversification of
multiple tasks.

Mechanisation * Relying an mechanised tooling to ease the labour work (2.g. pneumatic
hammer and power tools)

Sources: MIDF (2014)

2.24 Advantages of Construction Industrialisation

This subsection describes the advantages of industrialisation for the construction Industry (CIDB, 2017)

Sherter construction period

industnalisation in the construction industry reduces construction time. Construction projects that adopt
industrialisallon can be completed faster comparad {o those thal adopt the conventlonal construction
methods since on-site and manufacturing activities progress in parallel It cuts down the duration of work
and simplifies the processes with the reduction of on-site activities and trades. The usage of machinery
speeds up the production of construction products: thus, increasing the speed of the construction
progress
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Reduced need for labour

Industrialisation in the construction industry saves labour and material costs, as the number of labours
is significantly lower than the number of labours required In corvenlional construction Furthermaore
industrialisationalleviates the construction problerm on the lack of skilled labours. The usage of specialised
machinery or tooling replaces the need for labour in the construction process, which subsequently
reduces the dependence on labour,

Save costs

Cost saving Is achievable through mass production and repetition of the same processes for the
production of standard products, materials, and components. As the breakeven point is attained. it would
be financially beneficial despite the high Investment and costs of machinery.

Promeotes sustainability

Sustainability involves Innovation as well as the adoplion of madem construction method through
industrialisation. Furthermore, it is centrally organised and mechanised |t also involves automated
production operations and focuses on mass production Sustainability in industrialisation is achieved
through the reduction of wastages in factory production and Increased human safety on site and al the
factory.

Improves quality in construction
Through Industrialisation, the quallly, productivity, and efficiency of the construction products are
improved. Industrialisation reduces the possibility of poor warkmanship and Improves quality control

through factory quality control and management. Furthermore, it also protects the construction products
and materials from bad weather conditions, which reduces the construction delay
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225 IBS Industry Statistics in Malaysia

IBS manufacturer & suppliers

The number of IBS manufacturers and suppliers in Malaysia is illustrated in Figure 212

IBS CATEGORY

[(Based on CIDB classification)

0
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Sarawak

Sources ClI0DB oA

Figure 2 12 IBS Manufacturers and Suppliers in Malaysia
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IBS Contractors in Malaysia

The number of IBS contractors in Malaysia is llustrated in Figure 213
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Figure 213 IBS Contractors in Malaysia

IBS consultants in Malaysia

Thi number of IBS consultants In Malaysia is presented In Fgure 2 14
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Sources CIDE (2017)

Figure 214 |85 Consultants in Malaysia
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23
Integration of BIM in Supporting the

Implementation of IBS

The Increasing use of technology and modern practices in the construction industry have become a
gama changer in rectifying the fragmentation issues and improving the efficiency of the complaetion of the
canstruction projects. The adoption of IBS serves as a paradigm shift in the construction industry through
a =z=nes of technological developments Technological developments such as Bullding Information
Modelling (BIM) and advanced modelling support the IBS process through synchronisation in design
manufactunng, and construction The CITP recommends increasing the adoption of ICT as key enablers
o support the adoption of IBS (CIDE Malaysia, 2015)

The construction supply chain s complex and onginates froma large nurmber of participants of the project
torganisational complexity), fregmentation, and ramifications in the delivery (operational complexity)
which ncrease the challenges of bullding projects (technical complexity) and extarnal environmeantal
factors (contextual complexity) 0Anch, 20100 In order 1o support the Implementation of IBS, Karnar et al
{2010} suggested coopearation among various parties through Lhe implementation of integrated approach
in the construction supply chain, BIM-based technology supports the mtegration process Basically, BIM
as collaborative work platform. Is a major key enabler inimproving collabaration and integration process
of IBS in the construction supply chain The praliminary study on the construction issues in the induslry
demonslrated the significant need o develop an integrated 1BS-BIM supply chain model Figure 215
presents the proposed framawork for the integration of 1BS and BIM in the construction supply chain
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Figure 215 Proposed Framowork for Integration of IB5 and BIM in the Construction Supply Chain
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2.4
Sustainability Design for Affordable

House

241 Case Study - Findings from Existing Affordable Housing

Building orientation

As shown In Figure 216, the building s orientated as such that the two adlacent entrances face the
north-south direction As a result, the majority of the blocks (six out of nine blocks) face the north-south
direction: thus, recewing optimal daylight. Meanwhile, the remaining blocks face the east-west direction
and receve direct sunlight, as shiown In Figure 217 Hence. significantly higher energy use is expected
for these three east-west facing blocks. which require the implementation of active cooling stralegies

y
s

Figure 216 Bullding Orientation
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Figure 217 Sun Path for East-Wes| Facing Block

Natural ventilation

Natural ventilation Is the mast straightforward and least expensive form of passive cooling for lew-cost
heusing Figure 218 shows the layout plan of natural ventilation analysis for each type aof housing unit.
Basically, the living room and kitchen have good cross-ventilation. which indicate good thermal comfort
in these spaces. However, the bedrooms do not have good cross-ventilation. In other words, these
bedrooms may not have adequate fresh air Further analysis showed that the air In these bedrooms
cannot be pulled into the void properly due to the sheer height of the towers (Figure 219). Meanwhile,
from Lhe section view shown in Figure 220, these voids play a vital role in ventilating the inward-facing
bedrooms. drying yard, and kitchen Although these spaces may be ventilated. the sheer height of the
blocks hinders the ability of the void to effectively pull air out from the occupied spaces The upper floars
and roofs are exposed o more wind compared Lo the lower loors—hence, these spaces have betler
indoar ar quality. Bulldings with thin profiles are the easiest to be venlilated However, the proposed
building has a fairly large profile due to the layering of units The post-occupancy evaluation survey
found thal the venlilation through the voids [s ineffective for laundry drying (Figure 2.21)
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Figure 218 Layout plan of Natural Ventilation Analysis for Each Type of Housing Unit
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Figure 2.13 Nalural Ventilation Analysis for Building Section
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Figure 2.21 Location of Drying Yard

Theere are two main vehicular entrances for the residents to access the building site Figure 222 shows
the vehicle movement around the bullding site and at the parking podium
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Figure 222 Vehicle Movement at the Building Site
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For disabled-friendly housing units (Figure 223), 22 on-site parking spaces are provided for disabled
people, which are specifically for 10 disabled-friendly units that are located on the ground floor with
close proximity to all common facilities.

—
—
=
Figure 2.23 Access for Disabled-Friendly Housing Units and Parking Spaces
Crverall, there are 10 stairwells lone stairwell for each building block! and 10 elevators (one elevator for
each building block and ane elevator for the main labby) for the use of 1,000 housing units In this case,
each stairwell and elevatar serve up to 100 housing units. which means that the elevator may result in

overwork Consequently. the maintenance would be coslly and residents wha reside at the higher floors
may expect problem, if the elevalor does not work

Landscaping

There 1s plenty of greenscape that minimises heat island effect and negalive impact on microclimate
The landscape area covers 15% of the whole land ares (Figure 2.24)
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Building orientation

The alternative proposal prionitises the north-solth arlentation for building quality and comfort of the
building occupants (Figure 227} A slender profile enables exchange of air in the dwellings and reduces
the need for active cooling strategies, which saves energy (Figure 2 28) The building design also improves
through Lthe consideration of air quality, thermal comfort. daylight comfort. visual comfort, and acoustic
performance
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Figure 2.27 Building Orientation In the Propased Allarmale Design

il

Figure 228 Sun Palh in the Proposed Allernate Design
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Natural ventilation

Natural venlilation is the most straightforward and least expensive form of passive coaling for low-cost
housing. The living roam and kitchen in each lype of housing unit have good cross-ventilation, This is
indicative of goad themmal comfort in these spaces (Figure 2.2q),

Figure 2 2g Natural Ventilation for the Proposed Floor Layout

Furthermore, the slim profile offers good air ventilation for the building The tower has only one layer
of dwelling: thus. having vaids 1s unnecessary. The circulation to the units is distanced away from the
entrance of each unit to further ventilate the tower. A wall of verlical greenery replenishes the oxygen
in the tower area The drylng yard is placed on the outward of the tower for rapid drying, but recessed
enough to be hidden from the street. The following Figure 230, Figure 231. and Figure 2.32 present the
natural ventilation analysis for different building sections

a) Building Section 1

Figure 2 30 Natural Ventilation Analysis for Section 1
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o)) Building Section 2

A

Figure 2.31 Natural Ventilation Analysis for Section 2

c) Builcling Sectlion 3

A drying yard is on the outward-facing side of the tower, bul recessed inwards, which enables adequate
air circulation to dry laundry and still maintains the area out of sight from the pedestrian view (Figure 2.33)
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% LAUNDRY YARD
- Dirying Yard

Huilding
Figure 2.33 Cross-Ventilation for Drying Yard

Each housing Unit has a small “serambl”. which is an in-between zone between privale space and public
space L offers privacy and personal space (Figure 2.34), Serambi Is accessible via a bridge from the main
circulation carridor The bridge also offers privacy to each housing unit. Each housing unit has a balcony
that comes with bullt-in planter boxes Lo encourage greenery. Greenery facades improve air quality and
sarve as a sound barrier that keeps out sound from the surrounding traffic (Figure 2.35)

Figure 234 Serambl and Corridor with Natural Lighting and Ventilation
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Figure 2.35 Greenery Facade and Bulll-in Planter Box al Balcony

Landscaping

There is ample greenscape thal minimises heat island effect and negative impact on microclmate, The
landscape area is more than 40% of the whole land area (Figure 2361 The volds between lowers are
expanded to create linear parks Playground, cornmunity garden. and mulli-purpose sports courl are
also on the podium park.

LT TR
diRLdd Akl

o B

Figure 2.38 Greenscape with Linear Park and Podium Park
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Water efficiency

Water collected from Lhe roofs, which are then stored al the podium level can be used to water the
plants in the park. linear park. and hert garden Waler collected from the roofs can also be stored in
tanks at the roof space to water plants at the greenery facade The collected water can also be used to
flush toilets In the dwellings. If thera is an excess of waler (Figure 2 37)

Figure 2.37 Rainwater Harvesting System for the Proposed Alternate Design

24.3 Proposed Design for Future Improvement in Affordable Housing Construction

Housing units for low-income earmers (or low-income group housing) and housing units with low
construction costs are significantly different. Low-income group housing schemes, such as FPR and
AMIAM, recelve substantial amount of government subsidy. whereas low-cost housings are residential
units that are designed and built at minimal costs Low-income group housing may not be necessarily
cheap to build considering that there may be hidden costs incurred. such as acquisition. land, and
infrastructure costs.

Meanwhile, for the purpose of this study, low-ncorme group housing denotes housing urits that are
designed to achieve the highest design standards using the most affordable ways The goal here
reflects how the design of a housing unil can be used to overcome social mequality and Improved
balance rights and citizenship means in order to increase affordable housing projects in downtown and
to expand infrastructures and public facilities an the periphery

I



Views i and view out

Being able lo have external view from home
has a bearing on our state of mind Balance is
Important—beaing overlooked can make one
feel exposed and unsale. Clever positioning is
Impaortant.

Open public garden

Planting should be an integral part of housing
development, regardless of costs Trees
are sources of axygen and exhibit calming
influence They provide shade and create
breeziness to the housing estate

Kitchen

The heart of most homes s the kitchen
They should be bright and large enough for
the whole family to be logether with good
ventilation

Room heights

Tall spaces can make rooms appear larger
and roomier. Rooms with higher cailings have
better air ventilation
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Drying yard

Having an airy and hidden space for laundry
drying is an Important criterion i Malaysian
hausing design

Private outdoor space

A private ouldoor space provides a sense of
belonging and privacy.

Sarambi

A generous entrance off the corridors -
provides a welcoming space lo home and
allows for an in-between zone between
private space and public space

Green public space

Ahousing scheme that s surrounded by green
public space provides space for enoyable
social activities.
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al Transit Belia House

- Arag | 460 square fesl
- 1 bedroom

- 1 bathroom

- Living room

- Kilchen & dining area
- Drying yard

o] Type A

- Area | 702 square feet
- 3 bedmoms
- 2 bathrooms

Living room
- Kitchen & dining area
- Drying yard

cl Type B

- Area 944 square feet
- 4 bedrooms

- 2 bathrooms

- Living reom

- Kitchen & dining area
g Drying yard

1IN



Proposed construction using IBS






y

‘Section 03
Techonolgy in
Housing

. Construction

-




n Rethinking Affordable Housing bn Malaysla

kssues and Chalksngs

3.4
IBS for Affordable Housing

Construction in Malaysia

311 Industrialised Precast Concrete Housing by Gamuda

Gamuda, as one of the biggest construction conglomerates in Malaysia, made headway with the
adoption of 1BS back in 2017 through the introduction of the first fully aulomated robotic IBS factory in
Malaysia (Oblnger, 2017) and a proposal of opening another IBS factory in Banling. The two 1BS factories
that are capable to produce up to 10,000 housing units annually have placed Gamuda in a good position
to assist the government to meat (Ls targel of producing 200,000 afordable housing unils by 2020, as
outlined in the 11MP

Garnuda produces vanous construction procucts, such as double walls and Bathroom pods. For instance
the double walls, which are stronger and sturdier than single walls. can be used to bulld taller buildings
lup to 50 floors) This would help to address issues such as limited land space Both Gamuda fRctories
are powered by an anline design tool, specifically Building Information Modelling (BIM), which allows for
shating and transfer of relevant informatlon relsted lo drawings, matenal supply. stockyard inventory
and logistics This effectively reduces wastage (o less than 1% and simultaneously, optimises efficlency
and productivity (Nee, 2018)

Gamucda successfully completed the RSKU project In Kajang within two years The structural work of
the projecl. which comprised of 714 housing units (three blocks), was campleted within 12 months, while
the RSKU project In Kundang Estates, which comprised of 280 units (one block), took only six months
to complete At present, Gamuda is developing 664 housing units under the RSKU project (Gamuda
Gardens) in Sungal Buloh as well as other affordable housing projects (with Selangor Stale Developmeril
Corp |PENSE in Cyber Valley (with Worldwide Holdings Bhd) In Puncak Alam, Selangor

Rumah Selangor Ku Jade Hills Affordabie
Housing Project

Gamuda developed the Rumah Selangorku
(RSKL in Jade Hills, Kajang (Figure 31 The
construction praject, which is the first to be
fully delivered by the |1BS factory. 15 a 20-storey
soclal housing project thal incorporates design
requirements oftoad-bearing walls and half slabs
The panel design also incorporates architectural
anel structural considerations. Furthermore, the
overall installation al the construction site is also
easiar

Figure 3.4 Gamuda's Rumah Selangoriu (RSKU)
Jade Hills, Kajang
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312 Implementation of IBS by the National Housing Department

The Mational Housing Department (INHD) oversees the development of affordable housing for lower-
incorme households, Sorme of the examples of these programmes under NHD include Private Affordable
Ownership Housing Scheme (MyHome), Program Perumahan Hakyat (PPR), iMalays=ia Transit Home
Housing Loan Scheme (SPP), and Rehabililation of Abandoned Housing Prajects

Program Perumahan Rakyat (PPR)

FPR 1= parl of the governments effort
in providing afferdable housing for low-
incorme  housaholds WNHD under  the
Ministry of Housing and Local Government
is the main agency thal implements FPR
nationwide. Overall, PPR consists of two
categories, whichare PER for Rental (PFRS)
and PPR for Ownership (PPRMI Initially
PPRM was only implemented in Lhe state
of Pahang Under the 10MP PPRM has
been expanded o alher slales namely
kKelantan, Kuala Lumpur and Sabah
FRRM housing units are sold at prices that
range from BM 30,000 and RM 35000 In
Peninsular Malaysia and reach up to RM
40,500 [N Sabah and Sarawak Meanwhile
PPRS alfers low-income households the

oppartunity to rent home at.a very low

rental rate of RM 124 per month Figure 3.2 PPA Heusing In Kota Bharu, Kelantan
The 1000 wnits of PPR housing in

Hota Bharu, Kelantan (Flgure 32) were
developed using 1BS aleng with Lhe
incorporation -~ of  reusable . formwork
system
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9.2
Industrialised Precast Concrete
Housing in Singapore

321 Public Housing Development by Housing Development Board

Singapore's construclion Industry in its sarlier years of developmenl was a significant solurce of
ermployment opportunities With the Intensified scale and complexity of the construction activities In
Singapore during the late 1970s and early 1980s, the priorities in the construction industry started to
shifl lowards mechanisation and labour-saving Iniliatives. Such shifl was desmead necessary in order to
address the challenges in the rising costs of land, labour, and construction malerials, especially as the
country prospers The Housing and Development Board (HDB) along with the Public Works Department
IPWD) and Building ard Construction Authority (BCA) played pivotal roles in promoting innovative
technologies and policies o mechanise and upgrade the construction Industry for greater efficiency
productivity, and quality during this period (CLC. 2015)

Singapore is the first country within the region to adopt precast and prefabrication in construction
activities Precast is a method of casting concrete components in a controlled environment away from
the canstruction site, while prefabricalion is the practice of assembling components of a sliructure ina
factory or other manufacturing site befare transporting the complete assemblies or sub-assemblies o
the construction site. The conventional cast in-situ method of construction was widely used to construct
public housing back in the 1060s. However, Lhis low-productivity method equires a sizeable pool of
carpentars to do the formwork, resulting in extensive construction perfods. With the significant surge in
the volume of construction projects durng the late 19705 contractors were not able to cope with the
rising dermand

Addressing this issue. the construction industry in Singapore adopted innovative construction
technologies through an industriallsation programme to significantly imprave Lhe sase and efficiency of
construction, The HDB started to incorporate modular coordination into its public housing designs and
initlatad the use of prefabncation processes and the mechanisation of site operations

Al that paint, Europe was at the tail end of its post-war reconstruction phase with the development of
numemus prefabrcation technigques to rebulld its cities. European countnes were eager to share their
technologies and sell them to other countnes. Therefare, engineers in Singapore were senl o Europe o
learn these skills and seek ways to adapt these lechnologles for use back home These technologles
which involve the production of bullding components off-site and assembling them on-site, were proved
indispensable Lo the HDB's building programme, as the use of Lhese technologies greatly reducad the
dependence on manual labour and increased site productivity. Hence, by the 1980s, many turnkey
builders took on prefabrication projects The first prefabncation contract involved the construction of
three-and four-room flats in Hougang, Tampines, and Yishun

The Prefabrication Technology Centre (PTC) was sat up in 1005 to spearhead the development and
use of prefabrication lechrnologies Following that. the PFTC expanded its scope to include research
and development. which is then known as the Centre of Bullding Research under the HDB's Bulldling
Research Institute (BRI This centre conducts prototyping and test-bedding to nurture the development
of new building technologies for large-scale application in the future HDB hotising projects. For
Instance, the "Pinnacle@Duxdon’ development is an iconic praject that represents this major engineering
breakthrough, where almost the entire bullding complex was modularised and prefabricated off-site.
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Finnacle@Duxion is a landmark public housing development that was completed back in 2009 This
50-storey flat comprises seven blocks that are all linked via sky bridges at the 26th and soth floors
An intermational design competition was held in 2001, which drew over 200 design entries Follewing
the shortlisting of the winning desigr by a local architectural practice, HDB warked wilh the selected
architects to further refine the concepts and details of the building design

This project extensively applied prefabrication. Majorily of the concrete bullding components were
prefabricated Asthe development sitewas located in atightly built-up work site in the heart of Singapore’s
histonz Chinatown, the use of prefabncation for the building facade, columns, walls, slabs, household
shellers internal partitions. and other key building components off-site successiully improved the
ease of construction works, increased productivity, and reduced the impact on the surrounding Living
enviranment

The Pinnacle@Duxtan Is visually dymamic and
interesting, where the entire facade 15 primarily
made of large-panel precast elements using an
undifferentiated modular construction method. The
overall design of the lallest public housing project In
Singapore s remarkably Innovative The project is a
stellar example of how creative designs allow bulldings
to remain bulldable withoul compromising the guality
of architectural form

In line with the govemmenl's efforts to upgrade
construction technologies and minimise the demand
for construction labour. there are also plans o develop
Integrated Construction and Prefabrication Hubs 1ICPH)
in Singapore These high-tech mulki-storey hubs are
inlanded lo Incorporate Lhe exisling technologies Lo

Figure 3.3 The Pinnacle®Duxton in provide a major capabllity upgrade for the construction
Tanjong Pagar - Singapore industry
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3.3
Affordable Housing Construction
in Philippines

331 Housing Development by 8990 Holding, Inc.

Booo Holding, Incis widely recognised as the most successful campany in the Phillppines that provides
affordable housing to low- and middle-inceme eamers Back in 19491, 8og0 Holding, Inc. launched |ts
mass housing project under the DECA Homes brand. The housing projects were developed in High
growth areas across Visayas, Mindanao, and Luzon A precast construction process was adoplted o
accalerate the completion of these housing projects Through continuous imvestment, upgrading, and
use of the technology, 8090 Holding, Inc. successfully constructed townhouse and single-attached
units within eight to ten days. with an additional five days to construct single-storey houses with lofts

Figuie 3.4 Examples of DECA Hames

According to KRI (2015). 8ggo Holding, Inc implements the following housing construction value chain
{(Figure 35).

. The internal development team compleles the project design. where product innovation
5 encouraged

. The developer invests In the lraining of the sile operatives of the appointed extemal
contraclors 1o ensure thal the lechnology (created by its Internal design team) can be
executed on site. Any problerms in the on-site execution are filtered back into the design
process for further refinement, on behalfl of the design leam
Product development s continuously encouraged and designed inta the bultding
specihcations, which can be readily applled on-site following the extensive training
given lo the site operatives of the appointad extemal contractors
The developer is fully responsible [0 managing the project

' Part A 15 done in-house. while Part B s executed by an external contractor

. The developer offers a financing scheme for home buyers who are not financially
capable o provide the inltial down payment

1111111



Rethinking Affordable Housing in Malaysla
I=ues and Challbngoes

Figure 3.5 Industry Value Chain: Case Study in the Philippines

34
Industrialised Precast Concrete
Housing in Australia

341 Development of Industrialised Precast Concrete Housing

The development of industrialised precast concrete housing has been implemented in Australia since
a5 years ago (Australian Academy of Technological Sclences and Enginesring, 20000 The need to
use prefabrication methods were triggerad by the shortage of skilled labour. manufactured building
materials, and remote locations. Back in the early 1950s. George Wimpey & Sons Lid. was invited from
the United Kingdom by the Australian government for thelr precast ‘tilt-slab’ housing construction
methods to overcome the acute shorage of accommodation in Canberra Despite the large number
of constructed houses in the West Lake area. the public acceptance remained poar. resulting in the
termination of the programme.

Fallowing that. the Victorian Housing Commiasion, under extreme pressure to re-develop inner city
suburbs. introduced a precast. posl-tensioned system for the development of 20- Lo 30-storey high-
density flats The companents for these high-rise buildings were constructed in an old Department of
Defence tank manufacturing factory at Holmesglen, Melbourne The Victorian Housing Commijssion
then used Lhe production capacily to buld aboul 10.000 low-rise. walk-up. single dwelling units using
locally engineered design and erection methods

Meanwhile. between 1960 and 1975 a number of major housing prajects were constructed using IBS.
such as the Australian Army bases al Porl Moresby and Wewak that comprise housings, barracks.
schools, workshops, warehouses, and other bulldings. Over 1.300 housing units an the Island of Nauru
are made up of componants that were prefabricaled in Melbaurne. The tewnship of Nhulunbuy in the
MNorthern Territory was deemed a major achievement with the production of 23.000 precasl concrele
components, which reafiirmed the adaptability of this type of construction for remote locations
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The development of the Pilbara, '"WA Iron ore industry during the 15705 involvad aboul 1.250 bungalows
that were constructed at Newman m recond time using an Australian design and on-site production

aof these unils. Likewise, the speed and strength of precast concrete structures were evident, as the

structures wilhstand Lhe devastation of Darwin by Cyclone Tracy on Christmas Day of 1074 Al the rale

2 per day, 425 cyclone proof precast concrete dwellings that are able to simultansously

of over a how
withstand wind speeds of Lup to 200 kph and retain thelr aesthetic appeal were constructed. Despl

te this

achisvement it is nol widely acceplad for industrialised housing construction in Australia, as the more

conventional construction methods are preferred

Figure 1.6 Example of
Lunury Townhouses using Procast

1.4.2 Building Manufacturing in Australia

The: transition to off-site construction and manufacture of buildings creates a lucrative opportunity for

the global building sector. The shift generates numerous benefits, such as (SBEnrc, 20171

economic benefits (such as substantial reductions In construction time)
social benefits (significantly improve acccupational health and safety at workplace by

oplimising the bullding constructlon indoors), and
' ervironmental benefits (through reduced material wastage, reduced material
transportation. greater inclusion of energy- and water-eficent slements, and the

polential for grealer use of recycled malerials)

Severalconditions in Australia. such as having the highest labour costs In theworld, make L a prime market
for bullding manufaciuring o reduce labour needs through manufacturing. Buillding manufaciuring
means the application of a manufacturing approach to the construction activities through prefabrication
af the bulding elements or enlire building preces In transportable modules under lactory conditions
Typlcally, the process starts from applying similar technigues al the on-site construction and Lhen shiflting

towards hamessing the value of the centralised facility and manufacturing approach (SBEnmc, 2017
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Fark St Inverloch, VIC

Mitcham Private Hospital, VIC Adara Building, WA

Figure 3.7 Well-Designed Manufactured Buildings

3.5
Industrialised Precast Concrete
Housing in Canada

351 Factory-Built Housing Industry in Canada

The conslruction Industry, specifically the construction of housing units, in Canada conlribules aboul
C580 billion per year to the domestic economy. Relative to the comventional residential construction
industry. the factany-buill housing industry in Canada remains rather small with s preduction value of
aboul C51.2 billlan. Despile Lhal. this particular industry is an important parl of the homebullding industry
as it creates various opportunities to expand housing exports, meeting environmental challenges, and
cantributing to innovation In residential canstruction ICMHC, 2008). Some af the major categories of
factory-builll housing units that are available in Canada are

. manufactured homes
modular homes,

+ pre-cul or pre-enginesred homes,

' log- or timber-framea homes!
multi-unit resicential modular hames:; and
wood-frame non-residential units

I,



“ Rothinking Affordable Housing bn Malaysla
kssues and Chalksngis

Manufactured homes and modular homes are the two largest segments of the single-family residential
factory-built housing industry. Manufactured homes or usually known as mobile homes are completely
built In a factory. These housing units are genemlly single-storey, manufactured homes, which are
transported to the building site in one or two complete sections and then assembled with minimal
on-site conhstruction on the surface-mount foundations. In Canada, manufactured homes preseritly
account for 23% of the production of single-family factory-built housing units Meanwhile, modular
homes are factory-built housing units that are made up of independent. finished sections, These units
are assernbled on a permanent foundation at a buillding site. Any number of modules can be assembled
into single- or multi-storey homes Al times, the modules are used o build lownhouses or low-rise
apartment bulldings Modular homes account for more than 40% of the production of single-family
factory-built housing units. This type af housing unit has becarme increasingly popular.

One of the keys to a successful future for the factory-built housing industry in Canada is lo improve the /
public perception of the product itself Overall, factory-built housing units are becoming more accepted {
amaong homeowners due to the lollowing reasons (CMHC, 2006) / '

*  Improved quality and aesthetic atiributes, including more spacious floor plans, vaulted /
csilings. and fireplaces, as well as customised options to mest the consumers demands /
have become |ncreasingly available: {

*  Many modem factory-built housing designs can accommeodate architectural features |
that are often indistinguishable from thase of site-built housing; ;’

= The interviewed manufacturers in this study considered that the public perceptions of /.
factory-huilt housing are shifting towards a positive direction J_r.fﬂ

The key to the affordability of factory-bullt housing units lles in the buying power of Large—sﬁé_ﬁe"

manufacturers and the efficiency of the factory process. The factory settings benefit manufacturers.

such as (CMHC, 2006)

*  construction cccurs in a cantrolled environment.

o weather delay that can plague site-bulll construction does nol affect productivity.

= |nventory is better controlled and materials are better protected from weather damage
and theft

* 3 produclion line allows conlinuous use of specialised [abour, machinery, and tools on
specialised tasks and '

*  |abowrs can function as a team in a professionally supervised environment

The |abour-saving and process efficiency of producing heusing units in a factory allow the construction
industry to reduce the production costs by about 18%.

1Y



Ruthinking Affordable Housing in Malaysia

s=ues and Challengos

Figure 3.8 Award-Winning Prefab Homes in
Canada: Modern Modular Home

Figure 3.9 Custom-Buill Modular Homes by
SMPLy Mod Prefab Homes, Canada
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