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Abstract

One of the primary sims of mnsit-onented development {TOD) & o reduce
aute dependency, especially for low-income as well as senior residents. This
study aims at providing some guiding principles for development of affordable
housing with respect to TOD concept. As such, the study emploved an index
called Affordability Index (Al and adapted for the studv area o assess the
neighbourhoods™ aftordability. It is composed of housing cost, household
fransportation cost, and housshold income. The analyses were conducied on
three neighbourhoods in Kuala Lumpur, Malaysia, The resulis reveal that the Al
15 lower for both ewmiers and renters in the neighbourhond farther away from the
LRT stafion, where there is less public transit facility, despite the existence of
more  affordable housing. On the contrary, the index is high in the
neighbourhood where the distance to LRT station is shorter, connectivity index
15 higher, and there are more pubhc transport obites, despife the presence of
high- and medium-cost housings. These findings can be used to plan for suitable
public transport facilities in view of neiphbourhood affordability,

Keywards: TOD, Affordability Index, Transportation Cost, Housing Cost,
Kuala Lumpur
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INTRODUCTION

Smarl growih has been defined oz @ set of goals, and policy mechanisms 1o
achieve them, which serves as an altemmative o sprawl (Aurand 2010). Smart
growth i considered as one of the new urban development concépts in which a
greal  opporunity  for pleasant, hospitable, and economically  beneficial
conditions fixr living, working and recreation is desired (Weitz and Waldner
2002). According to The Amerncan Planning Associations’ 2002 policy puide,
the smart growth focuses on & compact, fransit accessible, pedesinan-oriented,
and mixed-use development patterns, Refocus of smart growth on inner parts of
the cities v order o reduce the share of growth that occurs on newly urbanizing
land, existing farmlands, and in environmentally sensitive areas is recently
apprecizted by governmenis,

Transit=oriented development (TODY) is instrumental in achieving the
smart growth imibatives. TOD s often defined ns higher-density mixed-use
development within walking distance of iransit stations, 11 aims at creating high
density, padestrisn-onented communities living in a mixed-used urban context
{ Litman 2007). TOD which promotes public transport will be most beneficial if
combined with alTordable housing (Mu apd Jong 2002 Contemporary planning
has not incorporate the cost of fransporiation in the provisions of affordable
housing, although it has become one of the larger share of the household budpet
{Department O statistics Malaysia 2011, Howewver, the current land use
development pattern generates more urban journeys, Accordimg o Centre for
Transit Omiented Development & Centre for Neighbourhood (20063, 1.
families living in neighbourhoods with preater residential density, a greater
diversity of land wses and transit services spend less than 10% of their income
on imnspor as compared with 19% by the average LS, houselold,

As such, the efficacy of TOD in redocing individual™s auto vse 15
directly related to accommodating the residents who ore nol able 10 use private
cars. Two main groups are mainly considered in this regards, namely, low-
income  households and senior citizens, The combination of mixed-income
housing and TOD s regarded as a possible solution 1o this issue (Belxer et al,
2007} However, there are barriers in joining mixed-income and transit-oriented
neighbourhoods. The cumment litersture on LS cities sugeests that the social
eaquity poals of TOD hove oot been achieved in mos! cases.

A large nnd prowing body of literature has been published on the

mmpact of TOD on property valve and demand, Some of the main issues are
related 1o the complicated and expensive pature of TOD (Debrezion et al. 2007,
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Hess and Almesda 20071 Others, argued that the demand for housing near
transit stations should be socially desirable and increase the number of
residential units in a TOD pmoject (Cervero and Duncan 2001,  2002a.h;
Winsten and Mabeshn 2007). Hence, the synergy between economie, land use,
transportation, environment, housing, equity goals and TOD i oot
automatically achievable. Due 1o demographic, mstitutional and geographical
differences, it 15 however difficult 1o gencralize these studies (Duncan 20110,
This study reviews the TOD and affordable housing in the context of Kuala
Lumpur {KL). Malaysia, us an example of rapidly growing city.

This paper is divided into four parts. The first part deals with theoretical
debates on TOD, affordable housing, and affordability mdex. The sccond part
deseribes the design of affordability index model in Kuala Lumpur context. The
third part presents the results of developed model in three KL neighbourhoods
and evaluates the model by discussing the findings. The concluding remarks ane
presented in the fourth part of the paper,

TRANSIT-ORIENTED DEVELOPMENT

Transformation of cities through innovative public ransport sysiems aims o
providing more services to residents (Rimmer and Dick 20009), The literature
sugpests several reasons for developing urban public transit systems, Those
reasons are declining traffic congestion, stimulating development, serving the
central parts of the city, and improving the environment (Kim et al. 2007),
Furthermore, these systems provide service to a wide range of residenis by
different Income, age, gender as well as other urban activities such as
commercial, instiiutional, and recreational,

Public transit potentially delivers congestion relief, reduces energy
consumption, air quality improvement, and economic development (Litman
2012). In the US, several proups such a8 community-based developers,
planners, and business eaders have already embraced TOD. It 15 also admired
by mdvocates of tunsit and smart growth as & wviable strategy that creates
opportumity  and  accessikility  for  low-income  houssholds, and  urban
revitalization (PolicyLink 2008). It is believed that a community or a city,
which is designed sdbhenng (o TOD principles, s able 10 move more passengers
wilh lower spatial reguirements (Mu and Tong 20120,

Preliminary work on TOD was undertaken by Calthorpe (1593)

drawing on the future trajectories of American cities. He provided new planning
pundelmes as allematives (o howsing, maffic, environmental, and social issues
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caused by urban sprowl. Therefore, many American cities such ns San Diepo,
san Franciseo, ond Boston have adopied TOD pringiples {Kahn 2007; Duncan
200 1; Hess and Almeids 2007). There is a vast literature on good practices of
TOD in Evropean and Asian cities {(Mu and Jong 20012), However, the synergy
berween all goals of TOD swuch as economie, land use, tframsportation,
environmental, housing and cquity are not achieved in most cases (PolicyLink
J008 ),

Many claimed o be TOD projects are not findamentally different from
tracditmil residential suburban developments, They are nol well-infegrated with
the station of The surmoumding community, and they are neither mixed-use nor
mixed-income. For mstance, Cervero and Duncan (2000), who investigated the
land value effects of proximity o Light ond commuler rail stations on Santn
Clars County, California, highlighted a substantial capitalization benefits for
commercial fands. Stmilar study conducted on Buffale, New York by Hess and
Almeida (2007), indicated that @ home located within one-guarter of a mile
radius of a light rail station carns more compared with that of the city’s median
home value, Other studies (Cervero and Duncan 20020b; Duncan 2001} also
conglude the likelibood that TOD housing will be umaffordable o low-income
households. In other words, TOD can prodduce gentrification, which replaces the
affordable housing  amd  low-income  residents: by high-end  residential,
commercial, or offices (Kahn 2007). For instance, Cho-yam Lau (2011}
reported a spatial mismatch caused by redevelopment of central arca into
business district i Singupore. The low-income residents have o spend a
considerable percentoge of their income and time going to waork.

Chie question that needs 10 be answered, however, is (o what extent the
proximity to ransil infastructure redoces the overall household expenditure. A
variety of influentinl factors for implementing an eguitable TOD 15 reporied in
pamerous  academic  and  government  documients. Among  these  faclors,
povernance  (including fax  incentives and altemative (ransport service
coordination) { Leving 20405, Cho-vam Lag 20015, land wse {including density
and diversity ) {Cho-vam Lau 20015 Kim et al. 2007, Chakraborty and Mishra
2003), urban design (inclsding pedestrian friendly design, designs with human
scale charnctenstics, safely and sccumty) (Jacohson and Forsyth 2008), wrban
policy {proteciion from displacements, and secunng local communities’ benefiis
of TOD} (Cervera 2007; Winston and Maheshri 2007), expanding mwlti -centric
developments and manapement of renl estate market (Cervero and Duncan
20020, Debresion ef al, 2007) are considered pg pricvities in achieving an
equilable TOD principle,
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AFFORDABLE HOUSING

Cenerally, housing afTfordabibty mvolves the capacity of households o consume
housing services, specilically, it involves the relationzhip between househaold
miomes and housing expenditure, IT expenditure on housing relative to income
i reasonable of moderate, i 15 considered s alfordable (Kuotty 20055,
Affordability is commonly measwred based on the ratio of housing costs 1o
income. The rule of thumb in U5, Australia, and most of Europe is that
households exceeding 3% of the expenditure on housing, are wdenfificd as
having an affordahility problem (Nelsom et al. 2002; Kutty 2003).

This approach, however, does nol consider wheiher the income
availuble after the housing expendinre = adequate w meet other household
needs, such as trmmsportation, food. cloth, education, and health care. In recent
wvears, there hos been an increasing coticism on this approach because of its
normative and arbitrary nature (Hulchanski 1995; Kutty 2005; Mulliner et al.,
2012; Stone 2006; Seelig and Phibbs 2006} In contrast (0 the conventional way
of measuring affordability, Kuity (2005) and Stone (2006) recopgnise that
housing effordability should address the issue of large families with more needs
versus the one- or fwo-person howseholds. Thewr approach, which 1s known as
‘shelter poverty’ measure of resideal income, considers the adequacy of
houwsehold income to cover both housing costs and non-howsing costs.

However, the residual income approach shares some shortcomings of
the ratio measure, such as mahility & cover the housing condition and impacts
of location (Mulliner et al. 2012} Bogdon and Can (1997) question whether the
condition, location and neighbourheod charscteristics of the housing are as
importanl a5 housing price and standards. Recently, lierature hos offered
contradictory findings about affordability and satisfaction in different places
and times. For instance, Muolliner et al, {2012) argued that environmental snd
social sustaimability must also be faken inte consideration for measuring the
affordability in the UK. Thev identified 13 social sustainability indicators, such
as availability of affordable home ownership products, safety (crime level},
guality of housing, and access to public services and facilities. In addition, they
identified four environmental sustaingbility indicators namely, energy efficiency
of housing, availability of waste management facilities, and presence of
environmenizl problems. Other studies suggested mome planning, management,
and regulatory factors such as, density and mixed-use development, prowth
manugement initatives, regulstory fax, local fand use controbs, and bulding
regulptions (Melson et al, 2002; Aurand, 20010; Cervero amnd Duncan 2002h;
Cheung et al. 2009; Glaeser and Gyourko 2001; Chaigley ot al, 2004).
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In Malaysian context, studies on housing quality and affordability have
indicated the importance of neighbourhood facilities, environment, housing
costs and types, and length of residency (Salleh 2008; Tan 2012; Salfarina et al.
200 1; Mohet et al. 20140), Salfonina ef al. (2011} proposed to melude the quelity
of life and satisfaction on howsing and neighbourhood conditions in measaring
atfordability of housing in Malaysia, Similar to the arpument of Bogdon and
Cun (1997, Salfarina et ul. (200101) apreed that besides house price, the
Malaysian urban residents are also concerned about location, neighbourhsod,
and distance from work place, In addition, the penod of housing ownership
which mfluences the socio-cultural inlermctions as well a8 access o relipious
facilities are considered by Malaysian households. However, these fictors have
yet to be included in measurmg the affordability of housing in neighbourhood
leviel in ke Malaysian context.

The Malaysian povernment has been committed to provide adequate,
alTordable and quality housing for all Malaysia, partsculary the low income
group as addressed by the Seventh (1996-2000), Eight (2001-2005), Ninth
{2006-20110), and Tenth (2000 1-2012) Malaysia plans {Government of Malaysia,
199G, 2000, 2006, 20010 As a strategy Tor iransporation plasning, the Ninth
Malayvsia Plan suggested that the commuter, LRT and monorail systems be
mmproved by taking into accouni the growth ol mew residential areas, oew
commercial centres and complexes, new public mfasineciure such a5 sehools
and also population growith and density around trmnsportation networks
(Government of Molaysia 2006} Meveriheless, these. gvsiems need o be
integrated comprehensively with g wider network in order o become more
etfective. The Tenth Maloysia Plan 2011-2015 initinted the Urban Public
Transpord ws ome of #id National Key Resull Areas (NKREAY which o
conziderably increase pubbe transpodt ridecship in three whan areas: Greater
Kl. Pulauw Pinang and Johor Bahru, This plan  promotes  moxed-use
developments, which calls for building high-density mixed-use developmenis,
which must be integrated with a well-fungtioning public fransport systems,
However, no attempt was made (0 guantify the association between TOD and
alTordable housing o implementmg the government inteatives.

The findings from literature indicate that most fectors related
affordable housing and TOD are similar and interehangenbie. Both of them seck
o provide a reliable quality of life for houscholds. However, affordable housing
and TOD a5 smant growth components are bkely to be in controversy (Cervern
20070, Hence, a supportive policy should foster the  alfordable  bousing
implementation in well-serviced locations of the city. Real affordable housing
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index should serve as a decision support tool to help the government and other
edvocates 1o formulate acourale policies.

METHOD AND MODEL

Since this study 15 considering both effordeble housing and TOD as the
companents of smart growth, i1 would be relevant if the meaning of
affordability is redefined using mew components such as neighbourhood
characteristics, aceessibibty, and socic-economie factors, The Cenira for
Neighbourhood Technology (CNT) has introduced a new affordability index,
called "H + T Affordability Index®, by adopting housing and transportation
cosis {Haas ef al, 2008), The index i3 tested on several US metropolitan arens,
To date, there is no report on the application of this index on international level,
Mevertheless, in order to adopt the H + T atfordable index on other cities than
LIS, it 15 necessary 1o consider the local characteristics and requirements, This
gection presents the new conceptualisation of H + T affordable index based on
Malaysian context,

The neighbourhood characteristics determine housing type, affluency of
houscholds and the amount of money spent on transportation, thus the
characteristics outline the transportation demsnd (Dissanayake et al, 2002}, The
neighbourhood characteristics can be divided into two: physical, and
accessihility. The former characteristics are density, walkability, and
avaifability and quality of transit service, The later characteristics inclade access
to facilities like shopping, health centre, school, and entertainment or access to
job. Meighbourhoods with all these charnctenistics are considered as "location
efficient” (Soo el al. 20087, where the househeld cost is fower than the others.
These costs should be considered in the housmg affordability standards which
can be used in allocating low-mcome housing meentives and schemes, Figure |,
indicates the conceptualization of affordability index based on housing end
trapsportation  costs in Malaysisn  context.  Providing both  housing  and
transpartation facilities allow low-income households o get access to betier
quality of life, This combination also provides a substantial mneentive to the
private sector to invest in transit-oriented locations, and supports the public
sector in making mnvestments that reduce household transportation costs, The
affordability of a home, therefore, can be calculated based on the market value
and the transportation costs acquired in each location, It 8 possible also to
perform the measurement in both regional and local levels. In both levels, the
decision makers can investigate the different needs of communities and the
distnbution of services, thus enhoncing affordabality.
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Affordability Index Modlel

There are three general factors i caleculating alfordublity index (A6, namely
housing cost (H,), transportation cost {T.) and neighbourhood income (M), The
housing cost mcludes current bousing sales price and rents, while imnsportation
cosl is measured based on the sum of aulo ownership, aulo use, and public
transit costs ag three separate components. The neighbourhood income is the
average income of households o the neighbourhond.

A=(H T NN (Eq.|)

The three composents of transportation cost are the dependent variables
which are affected by nine independent variables, seven which are built
eovironment varables, and two are household vanables. Table 1 includes all
the dependent variables and Table 2 summarizes the independent vanables,
These variables represent the neighbourhood and socio-cconomic charactenstics
that alTect the household trnsportation cosis. The resalution of the model 15
based on the consus data tract, although the best resolution would be at the seale
of enumeration block that represents the neighbourhood characteristics.
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Table 1; Depepdent Yarables in the Transportation Cost Mogdel

Dependent Yariabies

Soures

Furpase

Auto cwnership (vehicles

Calculnied based on independent

To determine the

per honsehold) hesschold and focal environment | number of aio-
warizhles ownerskup by each
Houselvold and
awnership ¢osts
Ao use (pomual miles | Caleulnsed based on houschold Tor deternyine (he
driven per household} travel survey and vehicle miles  |mileage a household

travelled ficeed o the independent
variables

drives each vehicle amd
WSLRE COsS

Transit ricdes per day

Caleulated baged on |ndependeit
heaehald and Eocal environment

T determmne the
number of transit riders

variables

perday per lisusehold

Table 2 Independent Y ariables in Tramport Cosl Model,

Independent Varihles

Purpose

Household per residentinl apes unil
{eg. Acre, Hectare)

Mensures the density, which influences auto
ownership and wes

Houzehodd per total ares unit
{e.g. A, Hectare)

Measures the density, whech influences auto

ownership and mss

Average block size in area unit
{e.g. Acre, Hectare)

Conotributes to the walkability of area, which
influences on three dependent varnhles

Transit Conpectivity Index

Availability and extent of tensii, which
e o e sl wse

Distance to job cemine

Aceess (o job mlTuentes autc-ownershg wd
aulio-lige

Job density ond socess

Mumber of jobs per sguare area umnit
(e.g. Mile, Km) Influences ihree dependent
varinhles

Mocesd o faciliies

Existence of nearby services influences three
dependent vanables

Household income

Influences auto-ownership oml use

Huousehold sie

Influences suts-ownership and ose

A spatial interaction model determines proximity to the employviment
centres (Birkin et al, [996) I considers the number of end distance o all
available jobs related to the neighbourhood. The flow of people is caleulated by
towo miin hypotheses: 1. Flows between residential areas and job-centres will be
propomicnal [ the abrctivensss of the job cenire rather than all other
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competing destinations. 2. Flows between residential areas and job centres will
be proportional 1o the relative accessibility of that centre rather than other
competing centres {Equation Eqg. 2).

F‘.‘I,=,d|f=-= (3% H"jﬂﬁ:.rﬁ! (Eq. 2}

Whers, FU i the job acoessibilily, :'Jﬁ iz the total number of potential
job seekers in the neighbourhood (representing the demand factor), H‘_j 15
megsure of the attractiveness of centre §, dr'_." i the distance from the centre of
the neighbourhood ¢ 1o the job centre f, and A s a balancing factor wich takes

account of the competition and ensures that all demand is allocated 1w job
centres in the repion. 11 is wrillen as;

A= i'r%. '|'|"}“f|"ir-fl-_|;] (Eg. 3}

I order o estimate the three dependent varables of tansporiation cost,
namiely, suto ownership, auto use, snd transit vse, different methods and data
sources should be used The auto ownership in esch neghbourhood s
determined based on the vehicles per household, and the costs are hased on
Malaysian standards and available datn on depreciabiom, finance charges,
insurance, and lieense, registration and texes, Sulacly, sulo use should
consider the becal costs such as fuel price, maintznance, and repairs,

The transit use costs also gre very dependent on duta availabilicy, There
are several sourees 10 estimate the transit use costs such as the report on todal
revenue of transit agencies, and reports on todal passenger trips {Mimistry of
Transportation, 2010).

The genernl madel of transportation cost ig presented in Equostion Eg.4.
Aulo ownership {Aw ). aulo use I:Au"}, angd public transpon u*;.:h-J] are functions

of the local enviromment [L"r{,] eharacieristics, and hovsehold meome and size

Vi)

T Cay *Fag VHCay Fy (MFICp4 *Fpyy (V) (Ed)

)
A
V=V Ve (Ea )

A e WP 4



PLA NN MALA KERA
Gremgpratiad Analysiy ov [irdyer Plasping

In Equation Eq4. 7 _is the total transportation cost, andC,
it Hy' T Au,
and Cp g ate cost factors of auto ownership, auto use, and public transit use
t
respectively, Similarly F, . F,  ,and Fp, ;. are functions of the independent
ERERNE LA R TS Pub, pe

varinbles for nuto ownership, auto vse, and public transit uses respectively. In
order o construct the regression equations, each variable should be tested
separately for two reasons. First, it determines the distribution of the sample,
and second it shows the strength of relationship to the variable.

CASE STUDY AND SAMPLE SELECTION

Kuafa Lompur is selected for the case study which is the only urban arca tha
receives the trunsit service by both bus and hght rail transit (LRT) The
affordability of housing also is under quest in this ity due to the concentration
of services (Tan 20123 The 2010 Malaysian household consumption reported
that famifies spent about a quarter of their income on food, followed by housing
at nearly 20%. The expenditure on transportation constitates the third item at
| 3.4% (Bank Negara 2010}, According to the Department of statistics Malaysia
(2011}, generally, the avernge monthly household expenditure nereased by
H8.6% from RMIL 161 mm 199344 to RM 2,190 in 200910, A substantial
increase was reported for housing, water, electricity, gas and other fuels
(102.0%0), a5 well as transport (94.6%) (Figure 2} It is assumsed, bowever, that
the figure is different in Koala Lumpur as the housing price and transportation
cost is higher than other parts of the country.
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A low-cost house in Kuala Lumpur 15 genemlly priced ot RM 42 (400
which 15 considerably higher than other low-cost houses i other parls ol
Pepinsular Malaysia, which is from RM 25000 to RM 32,000, Thuos, a
household with a monthly income of less than KM 2,500 in Kutla Lumpur will
have dilficulties o spend only 20% [or hossing, The smsporiation cost,
however, mayhe less than other parts of the country in case the public transport
15 availuble for such households.

The taditional measure  of  affordability,  however,  ignores
fransporialion costs . which incur relabively  ligh proporion  of income.
Comdbining housing and ransportation costs offers an expanded view of
affordability. In order to test this claim, three different neighbourhoods
(Tamans) in Kuals Lumpor are selected. These are Tamon Melati, Tamuan
Setiawangsa, and Taman Teratai Mewah {Figure 3).
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Figure 3: Location of Taman Teratar Mewah, Taman Melati, and Taman Sctiawangsa in
Kuala Lumgaus,

Taman Melati and Setiawangsa are located in close proximity to two of
Kelana Java LRT stations. The third Taman is relatively fGar from the nearest
LRT station at 3.7 Km, Table 3 indicates the distance of each neighbourhood
[rom the nearest LRT station. The density of bas stops in Taman Teratai Mewah
ig lower than two other neighbourhoods,
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Tahle 3: Distasce to Wearsst LRT Siatien ond the Number of Bus Slops.

Neighourhood Stution Distance (km) Hus Stops
Teratai Mewah W amiesa Maju 7
[Pl iT 2
Sentul Timur 4.4
Alelati clari |4 a
‘erminal Putra s
Setlawangsi [Setiawangss |5 #

The affordability of residential buildings in the three neighbourhoods is
meeasured and mapped based on the income and rental price. The measarement
of affordability is based on the classic definition that considers the percentage of
income spend on housing snd maintenance {Figure 4), The percentage of
housing expenditure o Taman Melati 5 between 18% and 24%, while fhe
percentage in other twio neighbourhoods is between 2004 and 24%. 1L means that
the housing price and rentul in Taman Melat are slightly more affordable than
the other two, which is most likely due 1o existing public housing schemes such
as "Public Housing Sn Tioman " and "Public Housing Sn Tioman 1®, Despite
the existence of mediom-high cost housing m Taman Melati (Melati Dtama
Condominium}, the housing expendiiure remaing at 18%,
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In Taman Teratai Mewah, the majority of residential buildings are
medium-cost houses and the lowest rental value is BM 800, However, thers ore
residents eaming RM 2800 a month, which are categorized as low-income,
fiving in these houses. They wouold heve to spend up to 24% of their income for
hausing,
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In Teman Setawangsa there is o combination of low-cost (e, Menara
Sri Palai), mediom=cost {e.g., 5o Cendana), and medwim=high cost howsing (e,
Putra Apariment), The average rental value ranged from RM 3K in Menara Sri
Pula: i Menara to BEM |, 000 in Putra Apariment

In crder to measure the transportation cost, the independent variables
are extracted from several databases. As mentioned before. the transportation
services are different for ¢ach neighbourhood, Taman Melati has (he besi
combination of transit rail and bus routes and stations, which explained the
development of medivm-high cost residential buildings dunng the last six years,
In contenst, Taman Teratai Mewah is receiving the lowest public transportation
service. The number of bus stops in this neighbourbood i as low as twog ane
near o residential area and the second one closed o the local shopping centre.
Table 3 indicates that the nearest train station o Taman Teratai Mewah, which
15 twice farther than the other two nel ghbourhoods.

The number of bus routes and stops are higher in Taman Setiawangsa
than the other two neighbourhoods. However, there 18 @ poor connechion
between train station and bus gervices in this neighbourhood. Thus, the
transportation cost [or houscholds s affected as they have tw change the
irmnsport bwo fimes o neach the train stobon. The stroght distance of
Setipwangsa LRT station 19 the study area i3 aboid 16 km. I is eXpecied that
access to the LRT station has to be supported by bus services, Conversely, the
nearest bus stops o s station are gbout 400 meters, which adds e frusiration
in changing several modes ol transport and comsequently, & decline in ridership,

MODEL IMPLEMENTATION AND RESULTS

Table 4 shows the mdependent vanables for esch of the three neighbourboods,
The household costs sre measured separafely based on the tenore statug,
allowing the affordability index to be messured for both owner and tenant
resident bypes.

Az can be seen in Table 4, despite the lower annual median houschold
imcome in Toman Teratad Mewah, the averape vehicle per household as well as
the percentage of workers using private cars for the daily commute are higher
This 15 confirmed by the transit connectivity index, which is low 1o Teratai
Mewah compared (o he other two neizhboorhoods.
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Table 4: Background information on three neighbourhoods of Melat, Setizwangsa, amd
Terata Mewah

Independent Indicator Taman Taman Taman Teratal
variahle Mlelnti Setiawnngsa Mewnh
Demographics | Mumber of
household 3,278 2,166 1,196
Av, household spe 4.2 41 15
Income Factors | Annual median
honsehold income 13,000 4.5 500 2ES00
(RM) s
Anmanl medan
household ingome '3.1'3.1'3;?,- ﬁjm | &.000- 39,000
range (RM) ’ '
Densiiy Wilkabalily =
Msasihes 118 L0 52
Ave, houdcholds /!
residentinl acre 303 49.98 23.04
Jobs /s, mi. 1 [ 5
Agcess to Percent commuating ,
tramsit and jobs | by transit ik WA i
Tegmas High Madium Low

Connectivity Trdex

Hewsing and Avg, monthly
tramsportation | morgage payiment 107 178 047
cost indicators | (M)

Avg. monthly rental

payment (RM} 59 T 51D

To calculate the total transportation costs, values for the unit of cach
component are determined, Ultimately, the aggregation of valoes concluded the
specific transportation cost of each neighbourbood,

Awte Chimership Coxts

There are several variables in aulo ownership that can be sssumed as fixed
values in caleulating the total cost. These are depreciation, finance charges,
imsurance, license, registration and taxes. Generally, the most used cars for low
and medium-income houschelds 1n Malaysia are the local productions. In order
1o cover almost all engine classes, four years old Proton Persona with engine
capacity of 1600cc is considered. The total ownership cost is estimated at
RiAL4 00 based on usage miles per aphum. Table 5 shows the percentage of
each variable in estimating the car ownership cost.
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Tanle 5: Auto Chwnership Cost Calculatio,
Teinl cost | Beprecintion | Fimanee | lssurnnee | Reglsrothon, | Ovemership
jiei mile jei inile ehiiges ew Tkl Heeizis, s | cost per mike
e mille
Tercent 1IKIAH) 500 1700 i 5,008 10HY 211, (M0
Wuilue RA) L4 .34 0 14 (el T
Tulal (RM) 15,430 4,711 L] 3 [Kn i L H L

Anio re Cosiy

Three varishles are identified lor auto wse costs in this study, namely, fuel,
mgnniepance, and repairs. These varables are largely different depending on
type, age and level of usage, For simplicity, Profon Persona s again used 1o
calculate the auto wse cost. The mamiensnce and repairs per mile are taken as
5% and 2% of the ol prce, which are equivalent to BMOOT and RMO.03 per
mile respectively,

The fuel cost is caleulated based on the 2000 price of regular petrol,
which is BM 1.9 per litre, Thus, the fuel cost per mile is RM0.26, assuming the
fucl consumption s 8.5 htre for 62137 males (equivalent 1o 100 kilometres).
The tedal austo wse cost, which is equal 1o RM 035 per e (0,06 + 0003 + (.26,
t5 then applied to the modelled results of average vehicle miles travelled (VMT)
by each houschold, The VMT for each neighbourhood 15 coleuloted based on
trip penerafed by each howsehold, data of which is obiamed from the Kaala
Lurpur City Hall,

Trarisir 1ise Cosix

According to the Transport Statistics repon (Ministry of Transporation 2000),
the number of passenger trips in Malaysia has nsen from 52,5 million in 2001 to
58 million passengers in 20000 Although, the highest number of passengers was
recorded at 602 million i 2006, the 200 lgure s soll emarkable, This
stalistic forms the hasts for transit use cost in the current research,

The average fare for Kelang Faya Line 18 RMI .6, which iz ealculated
based on the minimum BEMOT per station and the maximom RM2S for full
length of trip in 2010 (RapidKL, 2001). The breakdown of totil transportstion
cosl in each neighbourhood is indicated in Table 6.
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Table & Breakdown of Totnl Trangportation Cost in Each Neighbourhood

Tamun Melati Tuman Taman Teraiai

Setlawangsa Mewah
Ao ownership = =
cost (RM) 12974 14,061 17.306
Auto use cost [RM) 445 570 79
Trunsit cost {EM) 22403 1431 460
Transpuertaticn =
cost (RM) 13,424 16.05] 18,333

It can be seen that in Taman Melati, which has relatively efficient
transport coverage, the transportation costs are far less than the other two
neighbourhoods. This imphes that the lack of public transport in Taman Terata
Mewah does contribute 1o higher transportation cost, Basically, auto ownership
contributes to the higher transportation cost. The study shows that if the total
transporlation cost as a percentage of howsebold income is deducted from
household expenditure, the affordability index is different.

The resulis of combined housing and imnspotiabion costs, us shown by
Table 7, indicate that Taman Setiawangsn offers more affordable opporiunity
than the other two neighbourthoods. Taman Melati is the second affordable area

for low- and medivm=-income pesidents. Ultimately, Taman Teratai Mewah is
not affordable, with nsk of spending up to 90%% of houschold income on
housing and transportation,

Table 7: Housing and Transportation Costs in the Three Neighbourhoods

Taman Melati Taman Taman Teratai

Setiawnngss Mewanh
Median income (BN 3000 45 50 2R S04
Annual transportation costs P
(RM) 13,434 a5 1 1E,353
Transporiation costs as AP 15% 6l
percentage of income
Average hbousing cosi as 1.2 Ja9; 23 4
pereentsge of income
Hanising and tranzpoartation S g
cost for owners S Al
Hamsimg nnd transportation =
cost for renters b1% 4% 5%

It was expected that Taman Melati is more affordable than Taman
Sehawangsa, however, since the median annual income m this neighbourhood 15
lower thian the other two, alfordability index i3 lower as well, Despite lower
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median household income in Taman Teratai Mewah, the affordability is low doe
o poor public fransport coverage, The results of s study show that howsing
provisions without considering the transportation costs 16 mod representing true
affordability of a neighbourhood.

PISCUSSION AND POLICY IMPLICATION

The purpose of this study is to provide puiding principles for development of
affordable housing with respect to TOD and affosdability concepts, The
concepiibs]l framework, considers the sovic-ecopomic, populaiion density,
accessibility, neighbourhood physical characteristics, and auto-use criteria in
order o examine the housing and transportation costs, Overall, our Godings are
consistent with previoes research in showing that considenng transperation
costs moeurmed by the location and charactenstics of neighbourhood i necessary
in measuring aflordability of a netghbourhood (Holtrelaw et al. 2002; Hess and
Almeida 2007, Haas e al, 2008), In addition, unlike the previous studies on
measuring the affordability and satisfaction of housing in Malsysian context
(Salfarina el al. 2001; Salleh 2008, Mohil e al. 2000}, we exanured the
association of neighbourhood s phisical characteristics (e.g Averge hlock size,
wilkability, etc.) with housing and transporiation costs that indicates the extent
in which o neghbourhoad satisfies the regquirements of all income-groups.

Specifcally, two dependent vanables of suto ownership and. auto use
wene signifcant predictors ol transporiation costs, whereby, access o jobs and
public facilities s independent variables contributed more than the others,
Congistent with the research on "location elficient aeighbourhood” {Holtzelaw
et gl 2002} and susininable housing affordability (Muolliner of ol 2002}, our
findings suggest that when neighbourhoods are located close to job centres and
other urban facilities, residents are most likely to use public anspor, This is
more apparent when thene s a high or medinm level of inferconnection between
residential blocks and transit stations, However, no relation was found in
walknbility and public transport usape. A possible explanation s that the
neighbourhood with high value of walkahility has o low interconnectivity index,
In contrast, neighbourhoods with low value of walkability have high and
mizdium intercomnectivity index. Since walkabality 15 mensored by the average
block sixe, smaller block sizes are an mdication of greater strects network,
where housing and other amenities are within walking distance. However, a
high vilue of walkability cannot indicate better public ransport wsage il there i5
i poor interconnection of residential blocks and iransit sinfions,
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The evidence from this study suggests that despite the existence of
medium- and high-medium cost housing types, neighbourhoods with good
public transportation services have higher affordability index. The other major
finding was that combining different modes of transport, motonised and non-
motonsed (e walking, bus, frain} contmbute to higher affordability of the
neighbourhood, One ¢xplanation for this is that neighbourhoods with high
accessibility 1o different modes of transport incur considerably lower
transportation costs than the others. It is interesting to note that the average
household's expenditure on ransport ot the three neighbourhoods (0% at
Melati, 35% at Setiewsngsa, and 64% at Teratai Mewah) in this study is
significantly hipher than the 200972010 pational aversge which is J4.9%
{Department of Statistics Malaysia 2011}, Thiz can be explained by the higher
auto pwnership and use in Kuala Lumpur than the other parts of the country,
Altermatively, in this study more factors are considered in caleulating the
transportation ¢osts (i.e. finance charges, insurance per mile, registration,
licenses, and tax per miles) that may not be used in the government’s figure,
This is & good reason for providing more vared modes of transport 1o order fo
reduce the household’s transponation cosis

Our findhings sugpest that a modifed affordability mwdex 18 an
approprigte ool for measuring affordability of a neighbourhood, For this tool
the gravity model s replaced by spatial interaction model in measuning job
accessibility. In this study, two concepts ore added to the H + T affordability
index. These are the stochastic behaviour of houscholds in selecting the job
centre, and the migraction of attmctiveness and accessthility m job selection by
households, This model has also considered more varables in determining the
affordability of & neighbourhood. There are other variables, however, that may
be mmporfant in decision meking such as the number and age of children,
multiple occupied homes; especially in studentified areas (Sabri et al, 20000,
The spatial factors can also be considered in this model, such as safety and
security, weather condition, pedestnan environment, and quality of services
(Haas et al, 2008).

Such tool can be used to develop a development framework which can
accommodate @ rapidly arbanising city into a more sustainable wrban growth,
Central i an entire discipline of TOD is the concept of housing and land use
governance, In a federated system of povernment, the land use governance can
be simply conducted by gll levels of government (Knsap and Hascco 2007),
However, the dominemt role in land wse govemnonee 15 plaved by local
governments (Hawking 2011} Kuala Lumpur, envizaged 1o be o world clags ¢ity
iz expected to offer a world class living environment having among other things
adequate housing and efficient transportation (Kuala Lumpur City Hall 2008),
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Although the Kuala Lumpur Master Plan promised 1o implement Travel
Demand Management measures, particularly in increasing public transport
usage, 4 more holistic manner of city design in pccordance with TOD principles
should be considered to allow affordable housing environment.

CONCLUSION

The present research adds fo ihe growing literature on combining trans port and
housing costs to measere affordability, It concludes that improved affordabilite
index, which combines housing and transportation mdiucalors 15 an appropriate
ol for examining affordability of Malaysian neighbourhoods, Based on the
implementation of the affordable index in three neighbouthoods of Kuala
Lumpur, our findings confirmed the need 0 address alfordability by both the
housing and transporiation cosis.

Despite the deficiencies, this study is able to highlight the impaet of
spatial charactenistics on neighbourhood™s affordability. The interactions of
transporiation,  housing  markel, and socio-économic  characlerstics are
illustrated in constructing the morphology of neighbourhood and the level of
satisfactory in living arca. More rescarch should be conducted to explain other
possible factors based on various reighbourhoods,
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