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Abstract

Urbanisation in developing countries has rapidly emerged since &0 a
somewhatsimilar experienceas developed countriesHowever, urbanisationhas
occurred much faster n developing countries. However, in the early 1970s,
urbanisation shifted towards counterurbanisation in most developed countries. In
contrast, there is little evidence that developing countries will experience
counterurbanisation due to their complex rata terms of historical, economic, and
social conditions.To examine the transition process, Geyer and Kontuly (1993)
introduced differential urbanisation theory to explain the concentration and
deconcentration processwithin urban system (from urbansation to polarisation
reversal to counterurbanisation). Due to rapid urbanisation in Malaysia during the
last few decades, this theory fits the aim of this research to examine recent and future
population growth, internal migratipmnd urbanisation in Maysia from 1980 to
2040. The findings of this thesis shothat Malaysia experienced the second
urbanisation stagentermediate Primate Citysince 1980 but shifted towardshe

final stage(Advancel Primate City by 2000due tothe shift from ruraurbanto
urbanurban migrationin the capital metropolitan suburban aredf recent
demographic trends persist in the futuree ¢tbuntry is projected to remain in the
Advancel Primate City stage until 2040. However, thersasneindication that this
country nay experiencea polarisation reversal in the futudue tothe shrinking
concentration ircapital metropolitan suburbasreasand a gradual increase dhe
concentration inregional metropolitan areas. This thesisakes four original
contributions: 1jarare application of differential urbanisation theory in a developing
country contexaind for theirst time in Malaysia; 2jhe creation of a new settlement
type in Malaysia that can be applied consistently from 1980 onwards and is
compatible with differenéil urbanisation theory; 33 detailed analysis of socio
economic drivers of internal migration in Malaysilarough the application of
smaller geograpbal unitsand far more socieconomic factors and types of flows;

and 4)the determination of a newettement type and distridevel projectiors of

Mal aysiabdés future population using assum

official national andstatelevel projections
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Chapter 1

| ntroducti on

111l ntroducti on

Urbanisation in developing courgs has rapidlyincreasedsince 1950 anghares
somesimilarities with the experienceof urbanisation in developed countri€n the

other hand, there are differencemrticularly that tbanisationhas occurrednuch
faster in developing countries. Accord to Jedwab, Christianeseand Gindelsky
(2015) it took more than 10@ears from the eighteenth to the nineteenth century
for developed countries (particularly in Europe) to reach 40 percent urbanisation. In
comparison, developing countries (in Asia and Africa) reached the same stage almost
twice as fastfrom 1950 until #10. However, in the early 1970s, most developed
countries experienced a change in urbanisation paftehe concentration othe
population in metropolitan areas reached its pé&alowed by adeconcentration of

the population with small and mediursizal citiesseeinghighernet migration flows

than the largest citysee Argent & Rolley, 2012; Berry,980; Champion, 2003;
Coombes, Longa, & Raybould, 1989; Fielding, 1982; Halliday & Coombes, 1995;
Kontuly & Vogelsang, 1988) Since then, urbanisation has shifted towards
counterurbanisation. Counterurbanisato@m beinterpreted as the movementtbe
population from a concentrated region to fewer concentrated aréasuding
movement beyond metropolitan boundaf@ampion, 2003; Coombes et 41989;
Halliday & Coombes, 1995)Counterurbanisatiorhas arisen formany reasons:
clustering job opportunities, access to higleel services,more choices for
housing,the establishment of new towns, stringent planning controls in urbas, area

and regpnal policies (new investmenutside ofmajor cities)Hosszu, 2009)



Urbanisation in developing countriekas been rapid However, instead of
industrialisation the maincauseof urbanisations pressureand constrairgin rural
areaswhich forcemigration fromrural communities to urban areas (giigcreasng
rural poverty and unemployment levebssurplus of agricultural labouandcultural
factors that force members ofrural communities to migrate to urban aea
(Mihermutu, 2011) Furthermore, ruralirban migration in developing couiets has
alsobeencaused by the broadening gapsanduneven socikeconomic levelsand
the spatial segmentation of development betwagalrand urban aregShamshad,
2012) This has led authorities in developing countreesrplementvariouspolicies
and restrictions to prevent massive inflows of migranotsities (Lall, Selod, &
Shalizi, 2006).As of yet, here is little evidenceegardng whether developing

countries will experience counterurbanisation.

To examine the transition from urbanisation to counterurbanisaGayer and
Kontuly (1993) introduced differential urbanisation theory to explainthe
concentration and deconcentrationtloé population in a temporal sequeneéhin

the urban system. The transition between urbanisation stages can be identified when
the net migratiorto one settlementtype exceedshat of né migrationto another
settlement typgChampion, 2005) For example, urbanisation happens when net
migration to the largest city exceeds net migratido other cities while
counterurbanisation happens when net migrationsmall cities exceedset
migration to large and mediurgsized cities. Between urbanisation and
counterurbanisation, there &polarisation reversal staga which mediumsized
cities havethe largest net mgrationratherthan large and small citieRifferential
urbanisation theorgombinesexisting theories (urbanisation, polarisation reversal
and counterurbanisation) into one caeching theoryhathas been applied in many
developed countriegsee Bonifazi & Heins, 2003; Champion, 2003; N. Geyer &
Geyer, 2017; Heikkila, 2003; Nefedova & Treivish, 2003; Tammaru, 2003)
However, only a few studidsaveapplied the thegrin adeveloping country setting
(see Gedik, 2003; Gwebu, 2006; Mookherjee, 2088% nore in the Malaysian

context.

During the last few decades, Malaysia has expercereggid urbanisationExisting

studies show large cities in Malaysia have lost their primacy duse dignificant
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deconcentration ofhe population since 1970see Abdullah, 2003; Hasan & Nai
2014; Osman, Abdullah, & Nawawi, 2017he overarchingaim of thisthesisis to
examine recent and future population growth, internal migradiod urbanisation in
Malaysiato consider the extent to which they support or challenge the application of
differential urbanisation theoiyn the Malaysian contextBased omecentevidence,

the theory assumptiooould be useful in explaining recent and possifiiture

urbanisation in Malaysia.

12 Background

Historically, the modern urban system in Malaysiasvfirst initiated by théritish
colonial regimeto strengthen theicontrol over and further exploit the country.
Urbanisation and populatiogrowth in Malaya (the name of the countrypefore
Malaysia was formed in 19%3were mainly driven by significant international
immigration from China and Indid hese immigrante/ere allocatedo towns bythe
British colonialregimedue to increasing demarfior war-related workers during the
Second World WaKLestari, 1997) After the war endedthe growth wasentirely
sustainedthrough 1960 by natural increasein the populatioras a result ohigh
fertility levelsdue to the improvement of nutrition, preventive health programd
greater accessiity to curative medicingHirschman, 1980)However, from the
1960s onward, fertilitylevels beganto decline continuously This situation was
caused by several factors: social change, improved education, Wwanen
empowerment in hie working sector,and the postporement of marriage and
childbearing. Mortalityon the othehand,has been declining since at least the 1950s

and continesto do so(Hirschman, 1980)

Besides anatural increaseyrbanisation ad population growtlin Malaysiahave also
beeninfluenced by ruralrban migration. Resettlement progsimposed by the
colonial regime forced rural communities to migrate into new settlenatiisthe
aim of denyng or blockng insurgent forcesfrom geting support from these
communitiegYaakob, Masron, & Masami, 201ligration provided opportunities

for communities tdoecomanvolved in commercial, tradingand mining activities in



the new settlements. Furthermore, the opening of tin mines encourageddaleye
in-migrationof workers which led to the establishment of more @arés for trading
activities. In time, mining and industrial growth were unable to meet the increasing
demandor labour caused by rapid ruratban migrationYaakob et al., 2010Not

only that, large concentratisrof the population in citieshad a major impact on
urban developmerdnd growth andput pressureon the Malaysian government to

provide more expenditufer housing, educational, healdnd institutional facilities.

Geographically, the distribution of urban centiresMalaysiais uneven Most are
locatedin high-density areas in thevest coastegion of peninsular Malaysiand
have existed andyrown cortinuously since the colonial period. Major urban centres
such aKuala Lumpur, Georgetowrand Johor Bahrubecame the main destination
for migrants sedkg better economic and social opportunities. However, the primacy
of these cities has eroded since ##80sdue to adecline of urban population
growth and the concentration has shifted towatlgls suburban areagAbdullah,
2003) The proportion of the population in the largest ckyala Lumpur was
almost on par withthe surounding suburban areas in the year 2000. The same
situationoccurredin GeorgetowrandJohor Bahry whereareasadjacento the cities

had a larger proportion of tipopulation in 2000. Th&uala Lumpur Structure Plan
2020 Repor{2003) stats that the @clinein population growth is one of the main
problems inKuala Lumpur(Dewan Bandaraya Kuala Lumpur, 2003). Furthermore,
a previous mayor oKuala Lumpurexpressedhe view that the city is practically
dead once office workers leawand return to theihomes in the suburbs (Shuid,
2004).

Based on the background review,is clear thaturbanisation in Malaysidas
generally been causé by both natural urban population growth and runddan
migration. However, there agefew problems and questiomgth this basic outling

which areexplained in the next section.



13 Probl em statement

By reviewing the existing literature on urbanisation in Malayieeekey problems
can be identified1) different urban definitions and spatial units;a2lackof smal
scale (substate) studies; and 3) ngrior studies onpossiblefuture urbanisation

patterrs.

1. Different urban definitions and spatial units

Accouns of urban growth in Malaysiare highly dependent upothe definition
and measureof urban areaghat are used The following government agencies
use different official definitions Federal Department of Town and Country
Planning in Peninsular Malaysia andvialaysia Department of Statistc
According to the Second National Physical Plan (produced by epariment of
Town and Country Planningn Peninsular Malaysia), therare 249 cities in
Malaysia in 2010. On the contrary, the DepartmehtStatistics Malaysia
outlines only 149 cities. Thisvarianceis mainly due tahe different definitiors
and measuseusedto define urban ares, which results in the production of
different information €.g, urbanrural spatial boundariesotal population and

land area covered).

In 2010, theMalaysiaDepartmenbf Statistics defind urban aresas:

Gazetted areas it their adjoining builtup areas, which had a combined
population of 10,000 or more at the time of the Census 2010 or the special
development area that can be identified, which at least had a population of
10,000 with at least 60 % of the population (@dé years and above) were
involved in noragricultural activities.

Departmenbf Statisticsof Malaysia(2010)

The Federal Department of Town and Country Planmrigeninsular Malaysia
on the other handjsea similar definition butincludes extra crteriafor defining

urban areas: 1) population density of-@D people per hectare; and e



existenceof urban infrastructure anfhcilities. The department outlineseven
levels of the urban hierarchy inthe National Urbanization Policy national
growth conurbation population of more than 2.5 million),regional growth
conurbation (1.5 to 2.5 milliopopulatior), subregional growth conurhi@n (0.5
to 1.5 million populatior), state growth conurbatn (0.3 to 0.5 million
populatior), district growth conrbation (0.1 to 0.3 millionpopulatior), major
settlement centre (30,000 to 0.3 millipapulation), and minor settlemerdntre
(10,000 to 30,00@opulatior). The rational growth conurbBion consists of the
national capital and the largest city in Maley¢Kuala Lumpur),the national

administration centre (Putrajayandsurroundhg suburban areas.

2. Lackof smallarea studies

There arefew urbanisation studiefocused onMalaysia that apply smadlirea

units in their analysis. Smadirea studies commbninvolve administrative units
below thenational andstate leve$, such as local authority argatownships,
municipalities, postal areaand residential districts. Ithe Malaysian context,

the administrative unithat follows thestate isthe dstrict, which isfollowed by

mukimandthelocal authority aregLAA). Table 1.1 showshe spatial units used
for the analysis of existing studies:

Table 1.1: Urbanisation studies in Malaysia

Author(s) Spatial unit(s)
Hasan and Nai{2014, Mohd Jali(2009) National, State, and certain
Lestari (1997) State and certain LAA
Aiken & Leigh (1975), Hirschmai1976,
Masran, Yaakob, Mohd Ayob, and Mokht&2012), LAA
Sendut(1966)

Abdullah(2003, 2012, Abdullah and Mohd2009),
Osman et al (2017, Osman, Nawawi, and Abdullah
(2009)

Certain District andCertain
LAA

Basedon Table 1.1, no studidmve focused oall district andmukimlevels. The
main reasorthe LAA unit is commonly usedh urbanisation studies is that they
consist of urban and rural boundariesich is ideal for examining urbanisation.

However,only bast informationis available about LAAbopulatiors (e.g, total



population, population by gender, age groups and ethnicity) and migratgmn (
total migrationfrom urban and rurahrea$. This provides insufficientatato
examine urbanisationn a comprelensive way (e.g, types of urban areas,
migrant®origins and destinatiog) births and deathin urban and rurahrea$. In
contrast, this information iwidely available for other smalirea units district
andmukim.

3. There are no studies on future urlsation trends in Malaysia

So far, no studiehave focused on the future of urbanisation in Malaysia.
Projectiors for the future is an important toolthat provides guidance to
policymakes and helps thenplan interventions to guide societal and economic
development However, existing projectionsocus only on population and
migration change for largearea units gate andnational levels) from 2010
through2040. Recent studidsave shown thaturban sprawl has been a major
problem in Malaysia sincethe 1980s due to rapid suburbanisation in
metropolitan regions caused by uncontrolled urban developarhgrowth
(Abdullah, 2012; Hasan & Nair,024) The increas in largescale urban
developmenprojects the concentration of migrants in metropolitaneas,and
problems withurban sprawmayhavemajor impacs onurban developmerdnd
growth These issues putressureon the Malaysian governmenb control
development andorovide more expenditure for housing, infrastructumad
amenities. Therefore, project®nthat focus on future possihlities for
urbanisationcould help the Malaysiargovernment implemenmore effective

policies to mitigatdoth currentandfutureissues associated with urbanisation.

The aim and objectives of thithesis focus on addressing théhree problems
identified above



14 Aim and objectives

The aim of thighesisis to investigate recent and future population growtternal

migration and urbanisation in Malaysia from 1980 2040 througha smallarea

analysis. Five objectivegereformulated to achieve thaim:

migration and urbanisation.

urbanisation theory

. To review existing theoretical perspectigeon population growth, internal

. To develop a new urbamral classification for Malaysia based on

. To investigate patterns of population growth, internal migratipnand

urbanisatiorin Malaysia over the recent perigi9862010.

from 19802010

over the periodrom 2015 to 2040.

. To identify and explain the determima of internal migrationin Malaysia

. To project future population growth, internal migratioand urbanisation

15 Thesi s structure

The structure of this thesis correspomalshe five thesis objectiveas illustrated in

Table 1.2

Table 1.2: Objectives and corresponding chapter(s)

No. Objective Corresponding chapter(s)
To review existing theoretical
1 | perspectives on population growth, Chaoter 2: Literature review
internal migration and urbanisation.
To dg\(elo_p anew “rba'.""a' Chapter 3Developing an urbarural
2 | classification of Malaysia based on e
o classification
urbanisation theory.
To investigate patterns of population | Chapter 4: Population growth and
3 growth, internal migration and urbanisatiorin Malaysia, 1982010
urbanisation in Mlaysia over the recen{ Chapter 5: Internal migration and
period (198€2010). urbanisatiorin Malaysia, 198010
To |dent|f)_/ a_nd explaln the_determlnam Chapter 6: Determinants internal
4 | of Malaysia internal migratiofrom

198062010.

migration in Malaysia 1982010




To project future population growth, Chapter 7Future population growth,
5 | internal migration and urbanisation ove internal migration and urloésation in
the period 2015 to 2040. Malaysia, 20152040

Chapter 2 tackle the first objective by reviewitigg existing literature on topics
related to the researchhis is an important preliminary chapter because it provides a
foundationfor examining urbanisation, populatignowth, and internal migration by
reviewing existing theories and empirical evidence. The subsequent cremibrs
thesetheories to examine the topiof population growthinternal migrationand
urbanisationn the Malaysian context.

As mentioned in &ction 1.3, since the definitions of urban ardéfer between
government agencieandbecause there is limitethtafor existing urbarrural units,
Chapter 3 tackk the second objectiveby developng a new urbarrural
classification for Malaysia basedn the theoretical perspects/éntroduced in
Chapter 2.The chapteffirst introduce Malaysia geographicalcontext (existing
spatial units and settlement hierarchiesjoreoutlining the process of developiray
new urbarrural classificationThe resuing classification epresents an advance on
existing classifications because itig)directly linked with dfferential urbanisation
theory, 2) uses geographical building blocks that permit linkage tospexific
aspectsof available census data, and &)vers the entire period of 1980 to the

present.

Chapter 4 and Chapter 5 use the new uroaal classification taddresghe third
objective through obseing recent trendsn population growth, internal migratipn
and urbanisation in Malaysia from 198010. These chaptemiake a major
contribution by testing differential urbanisation theory arits applicability to the
developingworld since mosprior applicationof thetheoryare basedon Western

based experience.

Chapter 6 investigates the detemamts of internal migration in Malaysia. This
chapter uses spatial interaction modelgxplore the nature aiggregate migration

flows between the plaseof origin and destinatian In the process, a series of
models are developed to identify the seetonomic factors that influence these

flows, including the urbanural nature of the origin and destinatiorhe chapter

9



concludes bylevelopng a final modelthatbest explaiathe main causeof internal

migration in Malaysia from 1982010.

Chapter 7addresses thénal objectiveof this thesidy projectng future urbanisation

trends. Thisis achieved by projecting futureirths deaths and internal migration

using a districtlevel cohortcomponent modelThis is in contrast with currently

available oficial projections, which operate #te rational andstate leves only and

thushavemot hi ng to say about Mal aysiads future
concludes byevaluaing the success of thélifferential urbanisation theoryn

explaining thdutureurbanisation process in Malaysia.

Finally, Chapter 8 summaas and discusss all of the key findingsin the thesis,

identifying the key contributions madeand draving an overall conclusion

concerning the links between tliifferential urbanisatiotheoryand Mal aysi ads
recent and possible future urbanisation pathviRgcommendations ar@lso made
regardingfuture workrequiredto expandn the work embodied in the thesis.

16 Concl usi on

Since 1950 urbanisation has emerged much fagtedevelopingcountriesthanwhat

has beerobserved historically irdeveloped countrieszurther in the early 1970s
urbanisation shifted towards counterurbanisation in most developed countries. This
raisesquestionsregardingwhether developing countries will follovihé samepath

To date there is little evidence on this matter. There is a possibility that developing
countries may not experience counterurbanisation due to their complex nature in
terms of historical, social, economiand cultural conditionsTo undertand the
urban transition proces$eyer and Kontuly (1993) introduced the differential
urbanisationtheoryto explain theurbanconcentration and deconcentration process
within the urban syem in a temporal sequence. Recent studiase shown that

major cities in Malaysia have lo#teir primacy due tahe large deconcentration of

the population since 1970However few urbanisation studiesn the Malaysian

contexthave beemindertaken athe sub-state level For these reasonfhis thesis sets

10

L



out to investigate recent and future population growth, internal migratoiwl

urbanisation in Malaysia from 1980 2040atthe smallarea(substate) level

By applying differential urbanisationhieory to Malaysia, this thesis makehe

following original contributions:

i.  Rare application oflifferential urbanisation theomn a developing country
contextand for thdfirst time in Malaysia.

ii.  Creation of a new settlement type for Malaysia geograpdityctin be applied
consistently from 1980 onwards and that is compatible differential
urbanisation theory.

iii. A detailed analysis ofociceconomic drivers of internal migration in
Malaysia by consideringsmaller geograpbal units and numerousocio
ecoromic factors and types afigrationflows.

iv.  The frst settlementype and districtevel projectios o f Mal aysi aods
population using assumptions equivalent to those included in the official

national andstatelevel projectiors.

In the following Chayter 2 revievg the academic conterf this thesis

11



Chapter 2

Literature review

21 Il ntroducti on

To understand population change, internal migratmd urbanisation in Malaysia,

it is necessary to first review what is already known albmw these processes
operate elsewhere. Therefptleis chapter reviews what is currently known about the
nature, causesnd consequences of population change, migradioth urbanisation,

in both the developedand developing world, to identifywhich aspectsmay be
applicableto the Malaysian experience. The conclusion reached idiffetential
urbanisation theoryprovides a useful lens through which to view all of these
processes. The chapter is organised as follows. Firet,meaning ofthe term

6 ur b anissondideed Mhis is followed by a discussion of the links between
demographic change and urbanisation. In more industrially advanced societies, it has
been argued that the urbanisation process is complete arslitiestocieties have
experienceé po | ar iesrastalobn (rdeivs per s adsized aitiesjrand ar ger t o
even Ocount er ur b asmalsizd citieshand( rdral srgasThesea | t o
ideas are explored in Sections 2.4 and 2.5. Following 8estion 2.6 introduces
differential urbanisation theorywhich attempts to draw together the processes of
urbanisation, polarisation reversand counterurbanisation inta single over
arching theory.Differential urbanisation theoris not without its critics, and Section

2.7 reviews some of the competinigedries relad to the urbanisation process.
Although these criticismmay offer some helpful additional insights, it is concluded
that the underlying basis differential urbanisation theomgmains sound. Sections

2.8 and 2.9husreview the lessonthat can bdearnt from previous attempts to apply
differential urbanisation theoryn a range of developed and developing countries.

12



Finally, the chapter concludes by summarising the key criticismgiffarential

urbanisation theorgnd its relative utily.

22 Urbani sati on

First of all, this section provides a brief overview of definitimfsurbanisatio
patterrs, including how they diffetbetween developed and developing countries.
Generally, urbanisation is defined as the increasth@fproportion of the urban
population resuihg from ruralurban migration, the natural increase of urban
population, expansion of urban boundaries, annexation of surrounding areas to urban
centres, othe creation of new urban centr@dasan & Nair, 2014; Hosszu, 2009;
Tacoli & Satterthwaite, 2015However, urbanisation cannot be distinguished based
on the expansion of urban land if theansion rate is higher than urban population
growth becausén this caset is associated with declining settlement densitigo
known as urban sprawRbdullah et al., 2009; Mcgranahan & Satterthwaite, 2014)
The definition ofanurban areaon the other handaries between countries. Despite
thesedifferences, common citeria of urban aresinclude the size of the population,
population densityand administrative staty$acoli & Satterthwaite, 2015)inally,

the termsurban population growth and urbanisation are ofteed interchangeably

in studies andare commonly misinterpreteqTacoli & Satterthwaite, 2015)For
example, urbanisatiomloes not occuif the urban and rural population grow

simultaneously

From a historical point of view, urbasation in Western countries accelerated during
industrialsation (eighteeti to nineteeth centuries) but deceleratexdter the early
1970s due tocounterurbanisation in response goowing individual affluence
(Fielding, 1982; Jedwab et al., 2014)rbanisation in developing countrjen the
other hand emergedrapidly after 1950 In some waysthis urbanisationpattern
resemblesthe experienceof developed countrigsbut there are also differences
Urbanisation has occurred much faster in the developing world. According to
Jedwab, Christianeseand Gindelsky (2015)it took more than aentury(from the

eighteenth to the nineteenth cenjuiyr developed countries (particularly in Europe)

13



to reach 40 percent urbaation In contrast, developingountries (in Asia and
Africa) reached the same stage almost twice as bettveen1950 and 2010.
Furthermore, rapid industrialisatiamasnot the main cause of urbanisatidtather,
urbanisation was caused bsgchnological and institutional changa by pressure
and constrairgtin rural areas (e.gagricultural crigs, famine, droughtand poverty)
thatforced residents ofural communities to leave and migrate to urbansfeax,
2012; Mihermutu, 2011)

To expandthe discussionof this topic, and becaus¢he focus of this thesisis on
examinng the relationship between demographic change and urbanisation, the next

section discugsurbanisatiorfrom ademographic perspective.

23 Ur banifsraddeoamogr aphi c perspective

Following the previous section, this secti reviews urbanisationfrom a
demographic perspectivéocusng on naturalpopulationincrease (Section 2.3.1),
rurakurban migration (Section 2.3,8nd urban residential mobility (Section 2.3.3).

2.3.1 Natural population increase

Naturalpopulationincreag is generally identified as the difference between fertility
and mortality levels anchas beenarguedto be one of the main factors of
urbanisation(Dyson, 2011; Lestari, 1997yhis can be interpreted in two ways: 1) if
the birth rate idigherthan the death rate, the population will increase; and 2) if the

death rate iwigherthan the birth rate, the population will degse.

One of the famous theoriegsed toexamine fertility and mortality trends is
demographic transition theory. Demographic transition theory was first introduced
by American demographer Frank Notesteisrno explaired fertility and mortality
changeas a set of sequensgKirk, 1996). It is known that the first demographic
transition in developed countriebegan roughly in the 1780s during the
industrialisation revolution and ended in 198han, 2008) Reher (2004)eviewed

14



the theory from a global perspective by observing mortality and fertility trends by
charactesing several countries into different grougBorerunners, Followers,
Trailers,andLatecomers The esultsof his workconfirm the validity of the theory
asall groups experienced a similar patteamortality declinecame before fertility
decline. According toKurek et al. (2015) the second demographic transition
occurredin 1990as a result of aegative population change, negative net migration
and negative natural increase in urban core areas. The transition is charabterised
four features: 1) fertility level below replacement levels; 2) increasing meaafage
mothers when giving birth; 3) declining number of marriages; and 4) increasing

divorce rate.

Similarly, Wilson (2011) in his studies on demographic convergenmeaminel
mortality by nvestigating life expectanap four regions (Soviet Uniondeveloped
countries developing countries and Africa) from 195@010. The growing and
linear trends of life expectancy between developed and developing redile@cs re
growing access to healthciities and medicine. Following the increase of life
expectancy and decreasf mortality, fertility trends declined in developed and
developing regions. Before the 1970s, fertility trends in these regions showed a
stable patternwith a huge gap betweehe fertility rates. Howeverthere wasa
significantdecreasef fertility in developing regios after 1970 shrinking the gap
for most economically advandecountries in EastAsia and Latin America.
Furthermore, the rising and stable trends of fertititgeveloped regimisince 2000
will further speed upghe convergence process. The main cause foisteigposurdo
and use of modern contracepsygostponement of childbearing and marriage,
increasing abortion rageand higher levet of female educan and employment
(Ernestina, 2002; Hirschman, 1980)

While most studies on naturpbpulationincreasenave beerfiocusedon thenational
level, a few have examin& natural populationincrease in local contextRecent
studiesin developed countes have shown thatfertility levels relate to the size of
settlement: the bigger the settlement, the lower the fer{iityu, 2013) In other
words, rural areas havegherfertility rates than urban areas. The main redson
this is thetendeny to hawe more childen in smaller settlements than in larger

settlements and housing type and location prefergiseeKulu, 2005Kulu, Boyle,
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& Andersson, 2009Kulu & Vikat, 2007) In terms of mortality differensdbetween

urban and rural areas, existingudies indicate that different countes display
different pattera of mortality. For exampletural areas in the United States tedtb

have higher mortality than urban ardas 19992014 (Moy et al.,, 2017)On the
contrary, urban areas in European countries during the eighteen and nineteenth
centuries hd higher mortality tharareas in the surroundingpuntryside(Woods,

2003) More detaikdstudy inthe UK found thathere are differencesetween urban

and ruralareas fomost causes of deatimortality rates are similar fsome causes

(e.g, cancer, circulatory diseas@}artner, Farewell, Dunstan, & Gordon, 2008)

Note here that demographic transition theory htke [to say about migration
because it is mainly focused on natielelel population processes instead of lecal
level processs However, once the focus on thelocal level, migration flows

become very important in helping to shape local populationgeha

2.3.2 Rural-urban migration

Ruraturban migration plays an important role in the urbanisation protessis
beenargued that cities face more challesigigan rural areaAwumbila, 2017) In
2014, more than 50 percent of thebal population lived in urban areaandit is
predicted thathis figure will continue to increase to 66 percent in 2050 (United
Nations, 2014). Cities are known to be dravef urbanisationresuling from the
concentration of business, governmeand national economic activity as wéltle
provision of better infrastructure and facilities thahosein rural areas (United
Nations, 2014)Howevet broadening gap# terms ofsociceconomicconditions
and the spatial segmentation of development between urban and rural teasas
resulted inuneven social and economic growth amasled to rapid ruraurban
migration (Shamshad, 2012Yhe decision to migrate fromrural toan urban area
highly depends on individual income and liviegst differential arises from the
spatial segmentation of laboandthe capital marke{Saracoglu & Roe, 2004This

is true in many placesor example recent studies in Chinandicated that the
increase of longlistance migrants in cities is influenced by income disparities

between high and low economic growtbgions (Chan, 2012) Generally, rural
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urban migration is caused by push and pull fact®ush factors are characsedl by
high unemployment rates, low wagésw job opportunitiesa lack of infrastructure
and basic amenitiesand poerty while urban pull factors are associated with
perceived high employment opportunities, decent wages, and better facilities.

To date, there are numerous studies on 4unahn migration in the literaturénat
have focused on a variety of factors infférent locations For example, rapid
urbanisation in Indidas been found to bsaused by the heavy influx of migrants
from deprived areasvhich lead to socieeconomic and environmental problems in
urban ares (Shamshad, 2012)in Botswana,it was found that education level
influences migration decisigecause othe expectation ohigherearnings in urban
centres(Gwebu, 2006)The &perience in Botswana may relate to the hypothesis in
Harris and Todar@® $wo-sector modelwhich assumeghat migrant® decisiors are
based on rational economic reas@hsirris & Todaro, 1970)In this model,rural
migrants are assumed to be attradigdhe expectation of higher earningsd are
willing to accept lower wages aritle risk of unemploymenh urban ares Rapid
ruralurban migration in Ethiopjaon the other handyas seenduring the post
revolutionary period in the late 1970s due to high employment in urban areas, rural
poverty, economic transitions inta capitalist system, political instabilityand
government resettlement polici@slihermutu, 2011) The situation in Ethiopias
closelyrelatad to dependency theoryhich suggests urbanisation is a result of the
transition ofthe econanic structure towards a global capitalist sysi{@ang, Chen,

& Cheng, 2011)Finally, in terms of cultural factermen in Kenya areonsideredo

be breadwinnersthus encouragingthem to migrate to support thefamilies
(Mihermutu, 2011)

The rapid growth of cities in developing and less developed coyntaesed by
huge influxes of migrants resuls in various problems in urban areas (elgpusing
shortags, slums, homelesgss increasing crime and povert{yaakob etal., 2010)
Furthermore, according tBodriguezand Rowe (2018) ruralurban migration can
alsocausea rise in the number ofvorking-age adultsa declinein local sex ratis,
and downgrad® educational levels in large citieS.his situation has led the
government inmany countries to impose alternativéisat seek tadiminish huge

rurakurban migration flows. Many developing and less developed countries
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evidently attemptto discourage ruralrban migration througthe implementation of
policies and restrictions to prevent massive inflows of migrantsities (e.g.
adapting apartheid om nativist system, resettlement prograngmendustrial
decentralisation,equal investment across settlements, and rural development
schems) (Lall, Selod, & Shalizi, 2006)

While ruralurban migration studies typically involve migration behaviaura
regional or district context, urban residential mobjlion the other hands more

focusedonalocal or residential contexThis isdiscussed in the next section.

2.3.3 Urban residential mobility

According toBell et al. (2015) residential mobility care charactesed by semi

permanent changes of residential address and involvesdsstarice movement or
intracurban migration. On the contrary, internal migration usually involves-long

di stance movement -spaeegeagrdpbynt germardtahangy t i me
of addresgWhite, 2016) One of the earliest studies was dond_bgg (1988) who

compare stages of internal migration in multiple countries. He suggested two
fundamenthapproaches$or examining internal migration: comparison of residential

mobility and distance. Thergere however few residential mobility studies at that

time.

Neverthelesshe topichasgrown inimportance in recent years. Sevestaidies have
found that urban residential mobilitg closelyrelatel to naturalpopulationincrease
in urban areas and is associated with fertility lev@&enerally, residential mobility
encourages people to expand their faasiby having more children and allowing
themto attain a better living environmennainly in terms ofhousing Fertility
levels areknown to be higher in suburban asélaan in the urban core amgebased
on the size othe urban area: thtargeran urban area, the lower the fertility level
(Kulu & Boyle, 2009; Kulu et al., 200Kulu & Washbrook, 2014; Kurek et al.,
2015) Furthermore, location and housing type play importantsrolechangs
fertility: residentialrelocationand living in a larger house ora 6 f a +frieddly
environmend evidently raise fertility leved (Kulu, 2005; Kulu & Vikat, 2007)

18



Moreover, higher fertility levels are more prevalent among migrants than non
migrants but have little impact due to ithemall shareof the population (Kulu &
Boyle, 2009; Kurek et al., 2015)

Residential mobility patterrs, howe\er, are different in developing and less
developed countriedn the context ol_atin American countries, the decline of net
inflows in the largest metropolitan i@t are caused by urban problems (elggh
crime, housingshortags) due to the poor goveance and limited financial resources
(Rodriguez & Rowe, 2018)urthermore due to housing scarcity and economic
constraing, this situation may alsétead tothe mushrooming of informal housing
(e.g, slums, squattes) in urban arem Rapid naturalpopulationincrease and large
streams of irmigraion tourban aresa canlead to housing shortag@ndthusgrowth

of uncontrolled informal settlementgdKasarda & Crenshaw, 1991 ommonly,
residential mobility in developing courgs is evidenced from the mowreent of
migrants to differentypes of sheltem urban ares such as relativés h q rersta¢ s
housing o r 6 Ini vsee r which, indhee éend, equate tbving in informal

housing(Kasarda & Crenshaw, 1991)

In summary, both naturgdopulationincrease and migration significantly affebe
urbanisation process of a country. Howevérs@me point, as urban asestart to
mature and agethe urbanisation process begins to slow down and spatial
deconcentratiomegins The mpulation in mediunsized cities (located cloge but

not contiguouswith a metropolitan region) willeventuallystart to grow(Geyer &
Kontuly, 1993) This transition process is known as polarisation reversal.

24 Pol ari sation reversal

Before discussing on polarisation reversal, it ishelpful to understad the
urbanisation transition process. According@eyer and Kontuly (1993duringthe
advanced stage of urbanisation, rapid population growth and agglomeration
economies in the core metajan region transform the spatial structure to become

inefficient and costly.Rising land values and congestion costscouragethe
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decentralisation obconomic activities to satellite centres within the core region.
Expanding job opportunities may diverew migrants into these cities rather than to

the primate city. However, this intraregional decentralisation pattern does not
resemble polarisation reversal because the primate city tends to grow faster than
other cities. In time, the dispersion of ecomno activities into periphe regiors
becomes more efficient associatdde to agglomeration economies and scale
economies which are reflectedn increasing population and income, expanding
markets, infrastructure developmerdand lower input costs. Fimérmore, the
dispersion process may also be fuelled by continued rapid expansion and negative
externalities in the core metropolitan region (incmegdiving costs, increasing
congestion and housing cospressurg thus acceleratg the de-industrialisaion
process and induny the decentralisation of migrantsidicating the beginning of
polarisation reversal. Polarisation reversal is known as the turning point in the spatial
polarisation pattern and growtbf the national economyand leads to spatial
decentralisation and urban deconcentrati(iRichardson, 1980) So far, most
developed countriesavealready experiencetthe polarisation reversal stagd here

are also clear indications that polarisation reversal oeayrin developing and less
devdoped countriegGeyer Jr & Geyer, 2016; Gwebu, 2006; Mookherjee, 2003)

25 Counterurbani sati on

In time, as mediunsized cities can no longer accommodate population growth
growing urban developmente population will disperse towes the countryside or
rural areas (Geyer & Kontuly, 1993) This phenomenon is known as
counterurbanisation. Counterurbanisation is interpreted tlas process of
demographic deconcentration beg a metropolis andits suburban areas
(Champion, 2003; Coombes et al., 1989; Fielding, 1982; Halliday & Coombes,
1995) Counterurbanisatiomrises formany reasons: movingut of large citiego
smallertowns clusteringof job opportunities, access to higHevel services, the
availability of housingdemographic factofe.g, life course evemstsuch as wheto

have morechildrer), economic growth, esblishment of new towns, stringent

planning controls in urban agaegionalpolicies (new investment away from major
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cities), restructuring athe manufacturing industryandthe expansion of motorway
(Hosszu, 2009)Counterurbanisation, however, is not metalyrelocation of urban
residents to the countrysidi alsoincludes cultural and social factor. For example,
counterurbanisation may happen whemigrant population feels the lifestyle or
culture in ruralareasis better or equivalent to urban lifestyl@gitchell, 2004)
Historically, growth rates andhe concentration ofthe population in non
metropolitanor countryside areas reached its peak in the early 1970s in most
developed countries. Counterurbanisation was evident in the United States, Britain,
France, Australia, Italyand West Germangt this timefrom major population shit
towards normetropolin regions(See Argent & Rolley, 2008; Berry, 1980;
Champion, 2003; Coombes et al., 1989; Fielding, 1982; Kontuly & Vogelsang,
1988) Most noametropolitan regions experience the same migration pattern: age
selective outmigration followed by the wmigration of a large number of elderly to

the countryside.

26 Di fferential Urbanisation Theor

Differential urbanisation theorglraws together urbanisation, polarisation reversal

and counterurbanisation into one caeching theory.Geyer and Kontuly (1993)
introducedthe theoryto explain the concentration and deconcentration process of a
population in a temporal sequence. The transition between urbanisation stages can be
identified bya seies of 6 ¢ | e a 8Bd Abclean dieak is a situatian which net
migrationto one settlementype exceeds net migratioto another settlement type
resuling in a change ofthe urbanisation stagéChampion, 2005) For example,
polarisation reversalccurswhen net migratiorito medium and small cities exceeds

net migration tahe largest city while counterurbanisatioccurswhen net migration

to small cities exceedthat tolarge and mediursized cities. Figure 2.and Table

2.1explaindifferential urbanisation theomodel in detail.
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Temporal Characterization of Differential Urbanization
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Figure 2.1: Differential urbanisation they model

Table 2.1: The substages oflifferential urbanisation theory

Cycle Stage Substages Explanation
The primate cityhasthe highest net rural
Early ST
; .. urban migration.
primate city
Intermediate The populatlon in primate glng_rapldly
rimate city  9rowing and edy suburbanisation occurs
Urbanisation P Y due tonet migration.
In time, agglomeration diseconomies and
decentralisation towards suburban centres
Advancel . ) T
fimate cit form a metropolitan region. Population in t
P y primate city maintaisits dominance
First compared taities of other size.
cycle As the primate city starts to mature and ag
the growth rate begins to slow down and
spatial deconcentration starts. The
population in intermediatsized cities
o Early (located closé¢o but not @ntiguouswith a
Polarisation . . ) .
intermediate metropolitan region) starts to grow. The
reversal . . oo - o
city primate city is still gaining population in

absolute terms bus starting to lose iterms
relative to intermediatsized citiesFurther
the population in suburban centiss
increadng faster tlanin the primate city.
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The population in intermediat@zed cities
continues toincreaseaapidly @ta smaller

Advancel S r ;

. : scale) and population in the metropolitan
intermediate : L

city region declinein absolute termslfe

primate city lose more populatia than
suburbarareay.
Similar to the previous stageafly
intermediate city), the growth in
Early small intermediatesizedcities starts to slow down
city and the growth in the primate city continue
Counterurbanisatiol to decline. The population iw
deconcentrating towards small cities.
The population in small cities grefaster
than inboth primate and intermedias&zed
cities.

Advanceal
small city

In time, due to limitations, small cities can
no longer expandraccommodate the
population and urban growth. As the urbar
system matures, migration rates slightly
decline and intermediatgzed cities
generallydo not supersede large cities rour
small cities supersede intermediateedand
large cities. Thus, theelationship between
Re-urbanisation cities becomesxed, and they areestricted
to certain roles based on hierarchal order.
Furthermore, the hierarchical relationship
between cities ibased orfunction rather
thantheir absolute size in the urban systen
The second spience of urbanisatidregirs
when the primate citilasthe highest growth
from naturalpopulationincrease and in
migration rather than ruralrban migration.

Second
cycle

Source: Summary based on the theoretical concepliftérential urbanisation thery by
GeyerandKontuly (1993.

The three main urbanisation stages in Figure 2.1 are distinguished based on the
relative gowth of ciies of differentsizes: large, intermedigtand small. Within

these stages, there are several stages (Table 2.1)rbanisation is evident when

the population imprimate citygrows faster thann cities of othersizes due toapid
ruralurban migration. Polarisation reversddegins when net iAmigration to
intermediatesized cities exceedbat tothe primatecity. Finally, the urban system
reaches maturity by enteririige counterurbanisation stage, during which small cities
start attractingsignificant numbers of migrants compared to both intermediaé=

and primatecity. In time, small cities can no longer expand or accommodate the
population and urban growth. As the urban system matures, migration rates slightly
decling and intermediatsized cities generallglo not supersede large cities row

small cities supersede intermediateed and large cities. Thus, the relationship
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between cities becomes fixed, and they m@sdricted to certain roles based am
hierarchal order. During thtime, the second cycle sets in when net migratotie

largest cities once again excedast tosmall cities.The rurbanisation phase sets in

and large cities once again become more significant and concentrated at the expense

of intermediatesizedand small cities.

The theory also assumes that heterogeneftythe population resut due to
contradictory migration patterns and motivations of different subpopulation groups
in resposeto different social and economic pressui@syer Jr, Geyer, Plessis, &
Eeden, 2012)A mainstream migration pattern occurs when large subpopulations
dominate net migration patterns while sstbeam migration display a contrary
patten. Mainstream and stdtream migration patterns occur independently Gard

be seen indifferent stages of migration at any given point in time. In developed
countries, mainstream migration generally involves moving towards primate cities
during the urbamiation phase. As the urban system matures, the deconcentration
process starts to set in with the outward migratiothefpopulation from primate
cities. This model assumes that there is a strong linkage between the movement of
capital and labourDe-indudrialisation in intermediatsized cities followed by a
population deconcentratioms the first indication that the country is entering the
polarisation reversal phase.

As mentioned earlier, the heterogeneity of the population leads to different ongrati
motivations. Productionism and environmentalism are regarded as important
economic and social motivations in both concentration and deconcentration
movement in differential urbanisation theory(Geyer Jr & Geyer, 2015)
Productionism is based on economic motivations from social agglomeration
economies(e.g, due to more employment opportunities, better wages, lower
transportation csts, more profitable markets and cheaper labour
Environmentalisminvolves motivations driven by the pull factors of ron
metropolitan regions towards incredspiality of living (e.g, less congestion, lower
living costs, better education and public sexg, andewer safety concerngGeyer
Jretal.,, 2012)
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Generally, migration rates marginally decline during cycles of concentration and
deconcentration. As the urban system matures, migration rates decline ,stigttly
intermediatesized cities generallgo not supersede large ieis, nordo small size
cities supersede intermedisgzedand large cities. Thus, the relationship between
cities becomes rigid, as cities take on particular functional roles basdteon
hierarchal orde(Geyer and Geyer Jr2015, p.4) Urban systems tend towards leng
term stability in the hierarchical relationship between cities. The stability of the
urban system of a country, however, can be achieved during theHase cye

only, and other phasasay not beexperiencd, aspostulated by the theory.

However, differential urbanisation theorig not the only possible way to examine
urbanisation andthere isa significant amount ofiterature on te topic. Therefore,
the net section review some competing views, theorjeand evidence on the

urbanisation process.

27 Al ternative theories

Scholars continuously attempt to understand and interpret the complex nature of the
urbanisation process and patteacrosgegions.However, heories that were formed
based on Western experieacare insufficient to explain urbanisation in most
developing or less developed countries due to the countlifésrent and complex
natures. The combination of historical, sociaéconomic, anccultural conditions

have created dissimilar patterns of urbanisation dsgbuggested by Westebased
theories and experience. Although the theories are not universally applicable, they
still provide a great foundatiofor explaining thetopic. Therefore,the following

paragraphs review some competing views, thegaies evidence on urbanisation.

2.7.1 Urbanisation theories

Self-generated or endogenous urbanisation theory suggests two different conditions
for viewing the urbanisation process: i)e populationengagedn nonagricultural
activities is sustained by the production of surplus produand 2) social
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achievement of | arge communities all ows

(Peng et al., 2011 he theory emphastkaturbanisation is caused by the transition
of the population from rural to urban arsadriven by rapid industrialisation
processes. As highlighted much of theurbanisation literaturethis was historically
proven in the majority of Western countries during lindustrial Revolutionwhen
rapid industriakation accelerated citi@éggrowth (Khan, 2008) Classically, the
transition ofthe population from rural to urban aregesulted in the growth in urban
labour marketgGottmann, 2004)In contrast, labour demand in the agricultural
industry in rural areas declinegadng to increasd unemploymentwhich forces
members ofrural communies to leave (Hosszl, 2009) The assumption othe
endogenous urbanisation theoryimadequateto describeurbanisationas it only
considerghe ruratlurbantransitionof thepopulationdue toindustrialisation.

One example is from a study done Byx (2012) who arguedurbanisation in sub
Saharan Africa occurred differently than what is postulated by existing urbanisation
theories. He arguedhat urbanisation in South Africa is actually driven by
technological and institutional change instead of indusaitidin during the
preindustrial era. He claied the shortage of food and limited access to disease
preventon method decelerated population growth. The technological and
institutional changes introduced by colonizdiswever reduced thge constraints
and limitations Urbanisation in African countries is also driven by agricultural
crises, famine, droughtsand poverty which force people to move to urban areas
(Hosszu, 2009; Mihermutu, 2011After the postwar period, urbanisation was
influenced by huge demographic chasfee., amajor decline in mortality raseand

increass infertility and life expectancy rasginstead of economic growth.

The situation in South Africa relates tibe modernsation theory which explains
urbanisation in a broader context than just highlighting furlahn movement and
industrialisation fact@ The theory assumes economic and social development in
developing countries can be attained from diffusiorthaf growth of institutions,
trade and global companieBased indeveloped countriefLotfi, 1998) At some
point, development in less developed areas ersemy@ven by an increase of
interaction and integration with developed areas. The linear pattern involves

transformation fronma traditional into a modern and more rational sogisthich is
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associated witla population shift from rural to urban areas. Modernisationssitart
the largest cies and is later dispersedo settlementsaccording to thehierarchy
sequencéLotfi, 1998)

Moderngation theory outhes three concepts: 1) the initial state of urbanisation and
development is determined by early of modernisation, 2) technology development is

the main factor of urbanisation, and 3) patsavf urbanisation between developed

and developing countriemre united through cultural dispersal despite uneven urban
developmen{Kasarda & Crenshaw, 1991; Peng et al., 20Many pat empirical
studieshave proven the first concept: urbanisation was driven by the existence of
technology introduced by colmairs of African countries(Fox, 2012) Besidesthe
influenceof colonisation, surplus from agricultural activitiesf traditional societies

led to the creation of various social and economic patternand government
bureaucracy, as well as urban systeRor the second concept, social change is more
prevalent due tothe application of technologyather than society's organisation

itself. Finally, the third concept explainbat despitethe complex natureof and

diversity between countries, technologyldgjically known to replace traditional
socialorgahn sati on with i ts O0@asarda&iCrershaiv,t1991)i on a |
However, this thery fails to considerother complex factors in the less developed

wor |l d: economi ¢c and s p@ differemcés ingoolisigs,alokalt i e s ,
effects,and urban conflictéLotfi, 1998).

Following the failure of thenodernisatiortheory, the dgpendency theory suggests
urbanisation is a result of the transition and growththe economic structure
towards a global capitalist system. The theory asstiha¢a capitalist development
pattern exists inthe form of social organisatiorand is characteged by social
inequaliy and uneven developmerdand thaturbanisation is internally driven by
technology and population dynamaigut constrained by external fact¢feng et al.,
2011) The presence of global capitalism in domestic urbanisaparticularly in
developing countrieshasresultedin an imbalancein growth between urban and
rural areas, the rise of urban conflicts, rapid rurdlan migration, and increasing
centralzation of activities and urban primacy in major citiglsotfi, 1998)
According toLotfi (1998), in the Latin American context, dependent urb@ation

occurred during the pesblonial period when countries integratiheinternational
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di vi si on of | abour by supplying Oprimary ci
productiond of core cities. This theory exp
developed countries iswutuallyimportant and current economic and social systems

are caused by colonial and capitalist growth.

2.7.2 Migration theories

Neoclassical theories of migratiomn the other handare closelyrelatal to
urbanisatiortheoriesandwe e ¢l assi cally adapted from Rave
Zipfo gravity model,the Harris Todaro twesector model, and Zelins&@ysnobility

transition theory.Ravenstein(1885) hypothesized seven migrationwls which

Greenwood (1997summarsed 1) most migrants move only short distasice

commonly to cities2) cities that grow rapidly tentd be populated by migrants from

proximate rural areas; 3) oewatigration is inversely related to -migration; 4) a

major migration wave will generate a compensating coumésre; 5) those

migrating long distanctend to move to large cities; (6) rupsopleare more likely

to migrate than urbapeople and 7 women are more likely to migrate than men

Zipf (1946) later introduced gravity model that was built upon several Ravenstein
laws andassumd a higher olume of migratiorand largempopulatiors of places of
origin and destination communitigB8odvarsson & Van den Berg, 2013)he
assumption was made based on wage opportunities of the populatiorpladhef
origin that exceedethe current wage easd, causng peopleto migrate to other
locatiors (Borjas, 1994) In time, as the population ie placeof origin rises, the
number of people choosing to migrate also siddence, the population in a
destination increaseand there will be more employment opportunitiegich will

thusattract more migration.

The HarrisTodaro twesector model assursghe potential migrabn decision is
based on rational economic reasdHsrris & Todaro, 1970)Rural migrants are
assumed to be attractbg the expectation of higher earningsdwilling to accept
lower wages andhe risk of unemploynentin urban ares. Further migrants still

prefer to migrate if they think there is a possibilityearningmore income in the
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future (Mihermutu, 2011) The twasector model also focad on the decision
making process from an individual perspective. The model assumes that migrants are
likely to get a job and access to information and costzated on th&ength of their

stay (Jali, 2009) However, he heterogeneityand complexities in urban sectors at
different levels may cause problemgh the application of this model. According to
Young (2004) the labour markemay be stratified by gender, ethitig or race

which may distort the employment structure. Not only the urban seat@sothe

rural sectorhasthe same problepmwhere migrants from rural communities come
from different backgroursland cultures. Another problem with this model s it

assunptionthat expected income is the sole fadtorpeople migrating.

While previous migration theories are more fomtison migration, Zelinsky's
mobility transition combines all components of change (fertility, mortahiyd
migration) to explain demograplsicaand the migration process within a set of
frameworks in a temporal sequengelinsky, 1971) He assumedhe transition
process is mainly due to the modsation of societieswhich can be identified in
five phase. 1) premodern traditional society; 2) sattansitional society; 3) late
transitional society; 4) advamtesociety; and 5) future supadvanced society.
During the first phase, he hypothesized that thefdtle residential migration and
limited circular migration accompanied by high fertilitgdamortality. The onset of
urbanisation begins in the second phagh major ruraturbanmigration, including
international and circular migration. However, vehiertility levels remain high,
mortality rapidly declines. In the third phase, rewdban mgration maintain its
dominance but lesso than before. This time, both fertility and mortality decline
continuously. In the fourth phase, the migration patternsstuftards urbasurban
migration instead of ruralrban migration. Fertility and mortalitrends are now
stable andare similar Finally, in the fifth phase, there is no plausible explanation for
fertility and mortality but most migration involves intnarban and inteurban

residential and circular migration.

Life-coursemigration theory orthe other hand eores therelationship between
differenttransition of lifecourseandmobility. Young adultgend tohave the highest
mobility, which then slowly declines with increasing age, sometimes increasing

again for those with young children arad retirement age(Bernard, Bell, &
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Edwards, 2014)The transition includepeople leaving schoobeginning higher
educationgenteringthe labour forceforming uniors, andchildbirth (Bernard et al.,
2014)and is varyacross space. According aulu and Washbrook2014) mobility
results inmorechildbirth in smaller settlement than in larger settlement. One of the
reason is due tdesire to livein larger houserina o f-Bmi egdl y environmer
(Kulu, 2005; Kulu & Vikat, 2007) The mobility encourages people to expand their
families by having more children and allowing them to attain a better living
environmentAlthough thetransition oflife-course and migration display a universal
pattern,the ages(particularly the young adults)of which migration occurddiffer
across countrie@Bernard et al., 2014)Yhis was proven in studies done Bgll and
Mubhidin (2009)that examinearossnational compar@n of internal migration of 25
countries.The results of their studies shohetmigration of young adults in Asian
countries are strongly concentrated in the earky @b the country, the migration in
Europeanand Northernare more concentrated at oldeyea and isvidely spread

across age group.

Although the competing theories hefrrease theinderstanishg of some aspects of
the links between population change, migrati@amd urbanisationdifferential
urbanisation theorystill provides a robust frameork for investigatingthe main
issues highlighted in this thesig as has beenmentioned in Chapter 1the
concentration of population imajor cities in Malaysia hasweakenedsince the
1980sand shifted towards surrounding cities. Tpieenomenoffits with differential
urbanisation theoryassumptionghat explain different stages o€oncentration and
deconcentratiof population in thaurban systemTherefore, the next two sections
review previous applications oflifferential urbanisation theoryn casestudy

countries, first in the developed world and then in the developing world.

28 Di f ferenti al ur bani sation Iin devel

As mentioned in Section 2.@lifferential urbanisation theoris formedfrom the
combination of several theories, delsatend experiencein the Western world.

According toFielding (1982) urbanisation in Western European countries in 1950
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displayed a positive correlation between net migration and settlement size (large
settlementiadhighe net migration compared to smaller settlements). In the 1980s,
however, the pattern changed from positive to negativeereas smaller and
medium sized settlementshad highea net migration compared to the largest
settlemerg. The change in migration patts during 19501980 indicate a shift

from urbanisation towards counterurbanisationthe majority of countries of
Western EuropgHalliday & Coombes, 1995)This section reviews relevant case
studies thahaveadaptediifferential urbanisation theory faleveloped countries.

2.8.1 Completion of the urbanisation cycle

To date, Finland is the only country thetscompleted the first cycle of urbanisation
process as postulated differential urbanisation theorfeg., from urbanisation to
polarisation reversal to counterurbanisation) while most other courgnesnin the
polarisation reversal stage. According Heikkila (2003) urbanisation in Finland
began before 1940and lasteduntil the mid1950sdue tothe high neinflow of
migrants in the capital citgf Helsink. One of the main factors of rapid urbanisation
in Finlandwas theindustrialisation and reconstruati of cities after the podvorld
War Il period. Most migrantsvere young people (particularly agd5 to 24) who
migrated in search ofjobs or to have a better livelihood. After the 1950s, the
urbanisation pattern shifted towards polarisation revergth the highest net
inflows in mediumsized citiesrather than in large cities. In the mit970s, the
country shifted towards counterurbanisatwith negative netnflow in all cities due

to a large outmigration of the population towards countryside ardesde from
cheaper cost the urbarrural movement was also motivated \alfagers efforts to
attract families who wistd to livein the countryside by arranging housing plots,
improving the level of services in asgand launching campaigns to persupdeple

to return to their home region. Counterurbanisatimwever came to an end after
large cities once again received a high concentratiothepopulation duringthe
19901998 perioddue tothe improvement of employment opportunities instne

cities.
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2.8.2 Achievement ofcounterurbanisation

Champion (2003jesteddifferential urbanisation theoryor Great Britainfor 1901
1991 by applyinghe functional urban regiondevelopedoy Halliday and Coombes
(1995) from the use of local labour market areas (LMMA&h LMMA is a
geographical unitor urban regions that consssif built-up areas, the hinterlanand
thelocal labour marketChampionhighlighted that the geographical units used must
concern the whole functional units in the urban centre instead of just their restricted
boundaries. d found that the main reaséor counterurbanisation in Britain is the
changing nature and distribution of economic activity.-immstrialisation and
economic restructuring led to rapid movement to settlemewsr in the hierarchy.
This was evident frona rapid decline in manufacturing employment in major cities
in Britain for two decade$®eginning in1970 and 1980 (Champion, 2003)Other
than that, the servideased sector had also grown rapidly in intermeesatedand

smadler cities outside the major citi@sonurbation.

Historically, the outward movement in Britdegan inthe early nineteenth century
with the construction of railways and the use of motorised trang@ampion,
2003) Futthermore, the implementation of urban containment policy (the restriction
of physical growththe merging of larger citigsandcontrolof development) through

the establishment of new towns away from major cities to accommodate overspill
development and gpulation also fuelled the counterurbanisation process
(Champion, 2003)Moreover, the rapid decline household size (small families,
marital breakdown, and more yoummgeople living independently) and a major
shortage of houisg requirel the government to exparlie housing stock to keep up
with demographic changéGeyer, 2018) Due to limited urban capacity, the
government pusd the excess urban population to Evevel settlements. Finally,
more affluent or educated peogleught oubetter living conditions while those who
were less wealthy remaad concentrated in the large cities to surviftéossza,
2009)

In terms of ethnicity, almost all ethities in Britain experienced a common
counterurbanisation pattern instead of erthased movementcontradicting the

avhite flagd or white movement portrayed by previous research. Batiites and
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minorities have similar proportions of flow to most destinations (Simpson & Finney,
2009). However, recent migration studieave shown that ethnigty does play a

significant role in the counterurbanisation process. According to Sapiro (2017),
white British display a strong counterurbanisation pattern to countryside, areas

followed by Jews anthose ofSikh ethnicity.

In West Germany, count@banisatiorbeganin 1977 and reached maturity in 1980
from the negati ve correlation bet ween
population (Kontuly & Vogelsang, 1988; Kontuly, Wiard, & Vogelsang, 1986)
Counterurbanisation during 198384 was associated with the movement of citizens
and foreign workers towards small citi¢ductuatng dermand for foreign workers
during the 1970s and 1980s was caused by a decline in national economic growth
and an increase ofthe unemployment rate. This situation was dueréstrictive
policiesin 1973 controling the influx of foreign workerswhich resultal in large
out-migration from large cities. Counterurbanisation in West Germany was more
prevalent among people aged belowyHarsand above 3@earswhile other age
groups displayed weak urbanisation trends. Most young adult80(j&ars old)
moved towads metropolitan areas and smaller urban areas while othagrages
moved towards suburbaareasoutside metropolitan boundaries and rural areas
(Kanaroglou & Braun, 1992)Clearly, migréion by thoseaged between 18 and 30
years waghe result ofproductionoriented movement based on the availability of
employment and educational opportunities. For migragel 30 and over the
reasondor migrationappear to b@ combination of employment consideratiand
preferencdor specificamenitiesy middle-aged adults anthe elderly. Furthermore,
migrants under 18 years old display similar migration pagtagtheir parents age 30

yearsand over(Kanarogbu & Braun, 1992; Kontuly & Vogelsang, 1988)

Counterurbanisation in Australizeganin the 1970s from the large-migration of
former metropolitan areas dwelleto nonrmetropolitan areagArgent & Rolley,
2008) The deconcentration ahe population from metropolitan areasccured
mostly in highly remote areas surround major cities and in coastal regions
(Argent & Rolley, 2008; Hugo, 2002he characteristics of the population differ
based on accessibility and mobijitthe poportion ofthe youth, highly educatd

and unemployed population incredsalong with remoteness(Hugo, 2002)
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However large inmigration andthe existing ageing population in nanetropolitan
areas created major problems sucla&ck of halth facilities and related services
(Argent & Rolley, 2008)

According to studies byTammaru (2003) andammaru, Kulu, and Kask (20Q4)
counterurbanisation in Estonia was evidetgrathe Soviet period in the 1990s from
the large emigration of people in large cities. Before the 1990s, large cities were
sustained by immigranisho worked in the indusial sector while Estonianitizens
were focusd on the agricultural sector. Howeydhe transition during the pest
Soviet period in the 1990s led to large emigration flows of migregitgningto

their home country and hence counterurkation Counterurbanisation in Estonia
also resulted from undemrbanisation.Limited urban develapent in large cities
(e.g, housing shortag discouragd people from moving into these cities.
Furthermore, due to food shortagéhe government imposed various policies (e.g.
increagng wages and price of agricultural produd to improve agricultuda
productivity, which led more peopldo live in rural areas. The shift fronan
industrial to a servicebased economy was also slow because large cities were
surrounded by rural dominated by agricultural activities anddewnsity housing
(Tammaru2003; Tammaru et al., 2004)

2.8.3 Attainment of polarisation reversal

Urbanisation in Italyduring 19211971was evident from rapid population growth in
large cities (Bonifazi & Heins, 2003) Similar to Finland sexperience, the
distribution of economic activity and industrialisation in large cities after the post
World War Il period in the 1950s le major depopulation in rural and lesensity
areas (Coombes et al.,, 1989)in the mid1970s, the country shifted towards
polarisation reversatiue tothe decline of ruralrban migration and population
growth in major cities as well as deéndustrialisationtowards medium and small
cities In the 1990s, the growth of these cities was further influenced by interregional
and international migration due to exhaustion of local labOuerall, Italy has not

yetencountered counterurbanisation and is still withapolarisation reversal stage.
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In South Korea, rapid urbanisation also began after theWostd War Il period

from high population growth in the capital city Seoul during 1958960 (Rii &

Ahn, 2002) This was mainly becausd thereturnof citizenswho evacuated during

the war alongside existing urbses and refugeewho remained in the city. The
implementation of development plans by the South Korean government after the
postwar period through economic restructuring and industrial development fuelled
mass ruralrban migration in major metropolitameas during 196A970. Due to

rapid development and economic growth, metropolitan areas became saturated
causng many urban problemse(g., traffic congestion, lack of social welfare,
insufficient infrastructureurban sprawl}Rii & Ahn, 2002) The Korean government
implemented various decentralisation policies and programs, @een belts,
decentralisation foindustries, development of new towrend tax deducti®s) to
counteract these problems and encouraged decentraligidgoderson, 2002)The
country reachedthe polarisation reversal stage from a significant decline
population growth in major metropolitan areas startim$970(Kim & Han, 2014)
Furthermore, the decline tfeemployment share in major metropolitaa®ng with
anincrease othe employment share in rural and small cities during the 1,980s
possible indication that the country was moving towards counterurbanisation
(Henderson, 2002)However, there is no clear evidence that the courgry

experienig courterurbanisation.

Contrary to othedevelopedcountrie® experiencepeoplein South Korea prefer to
stayin or migrate to urban arsaather than migrating to rural aseapon retirement
despite many policies imposed by the government to encourage dhemigrate
(Kim & Han, 2014) This is mostly because of high accessibility to health services
and living amenities. Similarly, this situation commowlgcursin developing and
less developed countgewith governmerg implemening various policies €.g.,
resettlement schergandustrial decentralisation, and nativist sysdeto discourage

ruralurban migratior(Lall et al., 2006)
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29 Di fferenti al ur bani sati on I n

To date differential urbanisation theorlyjas mainlybeen appliedn the context of
developed countrieg.o dag, the theory has only been applied to thdegeloping
countries: India, South AfricaBotswanaand Turkey(Gedik, 2003; Geyer J&
Geyer, 2016; Mookherjee, 2008ased on empirical evidence, the foundgeyer
and Geyer (2017)acknowledged that the thgomay or may not be applicable to
developing and less developed countries #mete will probably be significant
differences in urbanisation pattemn For example, deiindustrialisation or
decentralisation towards rural ansahe main factas of population deconcentration

in developing countries. This evident from efforts to discourage and prevent
massive inflows of migrants in citiésrough thamplemenation ofvarious policies
which includeadoption of apartheid or nativist systeamresettlement pgramms,
industrial decentralisation, equal investment across settlements, and rural

development scheraélLall et al., 2006)

2.9.1 Achievement ofcounterurbanisation

Gedik (2003) testeddifferential urbanisation theoryor Turkey for 19552000 and
found that the ®untry experienced a sliditdifferent urbanisation pattenm the
early stage but follows the same pattasndeveloped countriés subsequent years.

He arguedthat theurbanisation process in Turkey did not follow the sequence as
postulated in the thep and suggestd including a6 p-coacentratiod stage before

the urbanisation stage. The main readonthis is thatsmall cities in Turkeyhad
highe population growth than large cities during the early stage of urbanisation
during19551960. He assumetie high population concentration in small cities was
due to intraprovincial ruraturban migrationwith the lack ofatransportation system
and communication facilities the main causks this. Turkey entered the
urbanisation stage during 198975 with large citieshavingthe highest population
growth compared to medium and small cities. Turkey then entered the polarisation
reversal stage during 19-2%8Q with the highest population growth in medium

sized cities. The last decadmnsidered 1996200Q was considered to ba
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transitional period between polarisation reversal and counterurbanjsatitin

population growth in small cities excered growth in large and mediwsized cities.

Geyer Jrand Geyer(2015, 2016)testeddifferential urbanisation theoryor South
Africa for 19962011 by disaggregating the subpopulations into several categories.
Historically, urbanisation in South Afrideegan withthe migration of minoritiestije

white population) into urban areas due to thestruction of farms and propgrt
during the World Waltl period while the majority populatiothe Back population)
largdy remairedin rural areasMigration was later influenced by largeale mining
activity associated with industrial developmenthich attracteda significant
proportion of thepopulation black andwhite) to urban areas after the posir
period despite the implementation of apartheid policies. Earlier studieSdyer
(2003) found that the country may have entered the polarisation reversal phase
beginning in1950 due to rapid population growth in regional centres compared to
primate citiesand small towns. Tl growth mttern, however,more closely
resembles suburbanisatitdmanpolarisation reversal due to rapid population growth
in satellite towns. Population deconcentration at that time was an indication of

secondary sustages of urbanisation and not polarisatiorersal.

A significant changén migration trend and counterurbanisation in South Africa can
be seen since the end of the apartheid era in 1M@8hstream movement showed
weak deconcentration patterns from declining growth rates of the total popufation i
large cities and increasing growth rates in medgimed cities. Similarly, the
dominant subpopulatiorblacks and lowerskilled individualg also experienced the
same migration pattern and growth rates. In contrast, thestsedom movement of
the nondominant (vhites and highly skilledindividual§ subpopulation showed
strong deconcentration patterns from high growth rates in intermesizagcities

and negative growth in large and small cities. These situations are consistent with the
transition procss from urbanisation tthe polarisation reversal phasetlined inthe
theory Further, even though the patterns diffdyetween subpopulations, the

trajectories are similar.

Changing migration and urbanisation pattemdso relate to different types of

motivations as postulated in the theory. The mainstream population in South Africa
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exhibited a productiororiented motivation while the stdiream population
exhibited anenvironmentabriented motivationGeyer Jr & Geyer, 2015, 2016)
The decentratiation of the suistream population whites and higlty skilled
individualg deflected the centralisation of the mainstream populatiacks and
low skilled individualg, which led to spatially decentralised urban settlement
patterns in primae cities (Geyer Jr et al., 2012) This was evident from
diseconomies due to satucet and high competition in major urban labour markets
whichthus dew the populatin to migrate into medium and small cities.

2.9.2 Attainment of polarisation reversal

Besides South Africea study was conducted fats neighbour Botswana. According

to Gwebu (2006) urbanisation in Botswana began in the early of 1%f@stothe
relocation of its capital accompanied by the expansibexisting and new mining
towns. This resulted irsignificant ruralurban movemenas a result oémployment
opportunities in mining centres anke construction sector in town&4ainstream
movement was clelr the result of productionriented movementbased on
differential urbanisation theorjfenvironmentoriented movement was also evident
from the establishment of residential areas away from the primate core along with a
good transportation systermn addition tothe primate citiessuburban aremand
regional centresaw significantgr owt h  fr om t he-ovelte vef fo@ante nt
duringthe 19711991 periods Growth was also fuelled by closwand slow growth

in mining centres during 1981991. Within the same period, the implementation of
decentrakation policies by the governmehad significant impactson population
growth in subregional centres. Tt growth mayhave also beeninfluenceal by a
severe droughtwhich forced the population in isolated areas to move into larger
settlements. The satui@n limit and diseconomies in core areas, however, led to the
decentralisation of industries and commercial properepulation growth in core
areas began to decline whiggowth in other area increased (especially sabre
areas) indicating the couimy reachedthe polarisation reversal stage during 1991
2001.
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Mookherjee(2003) tested the theory for Indiduring 19611991 byan analyss of
the national and subnational lesieht the national levethere was highgoopulation
growth in large cities tham intermediate and small cities duririge 19611981
period. The shift towards polarisation reversal began in -19891 whenthe
population in intermediatsizedcities grewmore rapidly than in large citiegJain,
Siedentop, Taubenbock, & Namperumal, 2013; Mookherjee3)20opulation
deconcentration in India, howevenay not adequately reflect the cyclic process of
differential urbanisation theoryt the subnational level, mostatesremainedat the
urban concentration stage for two decades 1961-1981, and none mvedtowards
the deconcentration stage in the subsequent decades. $fihtse appear thave
maintaired their positionduring the 30-year period instead of moving to the next
urbanisation stage (e,goolarisation reversal or counterurbanisation). Moojdeer
argued that examination of tB€-year periodrom 19611991 may nobe sufficient

to justify the whole deconcentration process in India due to limiwtadrindia's

census data.

On the other handan extended studfor the 19712001 period by Mookherjee and
Geyer (2011)found slightly different results: mediursized citiessaw a rapid
increasen population while large cities experienced the opposite during-2001
(note that earlier studies captured polarisatiemersalbeginning in1981). The
authors however,did not mention why previous and recent studiase capturel
different urbanisation pattesnOne possible reason is thather worksmay have
useal a different scale of spatial unitsr different classifiatiors and may have
adjused settlement typesChanging urbanisation patterim India were mainly due

to the effectiveness of various programmes and policies during the post
independence pericaimed atbalaning settlement size and population growth. One
suchpolicy limitedthe concentration in large cities by encouraging concentration
other cities through infrastructure development and tevelopment of
transportation netwosk (Mookherjee, 2003; Mookherjee & Geyer, 2011; Seto,
2011) This situationis evident from the decline of employment growth in the large
city of Delhi during 19712001 indicating development dispersal towards
intermediatesizedand small citiegJain et al., 2013)
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There is no clear evidence that India will experience the next deconcentration
process (counterurbanisaticeyenthough the country has gone through polarisation
reveral. Unlike cities in Western European countries, the inadequacy of physical
infrastructure and the lack of institutional capaaitay result in re-urbanisation
instead of counterurbanisatiamdthus this situation will further stress the resources

in large cities which will require policy restructuring to improve infrastructure

delivery and capacity buildin@ain et al., 2013)

2.10Concl usi on

This chapter reviews what is currently known about the nature, caasds
consequences of population change, migratiand urlanisation in both the
developed or developing worltb identify which aspectsare applicable to the
Malaysian experience. The conclusidrom this review is that differential
urbanisation theoryprovides a useful lens through which to view all of these
processes. Although other related theories éth a better understarag of some
aspects of the links between demographic changes and urbanishitfiergntial
urbanisation theorprovidesa robust framework for investigating these issues. The
combinationof related theories anthe experience of developed countriesith
urbanisation, polarisation reversahd counterurbanisation) led to the formulation of
differential urbanisation theoryvhich provides a general frameworktbk cyclical
procesesin urban systerm Empirical research is crucié assess the validity of
proposed theories and to address issues or questatasiseconcerning theifuture
application. The theorhas beertested and discussed over the past decadtdse
context ofseveal developed countrieghus confirming its validity. It also has been
applied for developing countrieand the results cldgrindicatke that these countries
experienced a similar process as developed countries. The success of thésmodel
demonstratedch Table 2.2.

40



Table 2.2: List and comparison of empirical studies

Countries Method(s) used Urbanisation stage Author(s)
Finland rli:]?glél?él\(l)glgromnh and net migration by macend Completon of the urbanisation cycle | (Heikkila, 2003; Vartiainen, 1989)
The United Populationgrowthand net migration by regions (Champia, 2003, 2005; Coombes et
Kingdomand P g 9 yreg ! al., 1989; Halliday & Coombes, 1995

Great Britain

districts, gender and age groups

West Germany

Correlation by total population, age groups, citize
and foreign nemigration

Populationgrowthby accessibility/ remoteness of

Counterurbanisation

Rees, Durham, & Kupiszewski, 1996

(Fielding, 1982 Kanaroglou & Braun,
1992; Kontuly & Vogelsang, 1988)

Australia metropolitan and nemetropolitan regions (Argent & Rolley, 2008; Hugo, 2002)
E . Net migration between metropolitancanon (Tammaru, 2003; Tammaru et al.,
stonia : : )
metropolitan regions and by settlement size 2004)
Turkey Populationgrowthby settlement size (Gedik, 2003)
Italy P_qoulationgrowth and net migration by settlemen] (Bonifazi &_Hei_ns, 2003; Coombes et
size al., 1989; Fielding, 1982)
. . . . (Jain et al., 2013; Mookherjee, 2003;
India Populationgrowthby national and regional level Solarisation reveral Mookherjee & Geyer, 2011)
Souh Africa Populationgrowthby subpopulation groups (Geyer, 2003; Geyer Jr & Geyer, 201
Geyer Jr et al., 2012; Gwebu, 2006)
Botswana Populationgrowthby settlement size (Gwebu, 2006)

South Korea

Populationgrowthby settlement size

(Fielding, 1982; Kim & Han, 2014; Rii
& Ahn, 2002)

41



Finland is the only country thdites completed the first cycle of urbanisation and is
moving towards the first phase of the second cydaibanisation). However, the
majority of other developed countries studiedave only reached the
counterurbanisation stage: Britain, France, West GeymaAustralia, and Estonia.
There are unclear signs imese countries, however, that they will follow the
urbanisation sequence by moving backatoearlier stage or skgng to another
stage. Countries that Yeagone through the polarisation reversal ggiacludeltaly,

India, Turkey, South Africa, Botswanand South Korea. Turkey, howeyer
experienced a slightly different pattern at the early stage but later reached the
polarisation reversal stage. Based on diseussionof the literature and empirida
evidence,the use ofdifferential urbanisation theory ipreferred as the main
theoretical framework to investigate the concentration and deconcentration socess

of population and migration ithe Malaysian context.

However, there are several short@ogs in the application of this theory. First, a
country does not necessarily follotwe urbanisation sequence postulated by the
theory, althoughthis has beeempirically proven in some countries. The foursar
differential urbanisation #ory, GeyerandGeyer (2017)admitted in aecent article

that the theory may or may not be applicable to developing and less developed
settings as there may be significant differerecein urbanisation pattesn For
example the decentralisation of development orid€ustrialisatbn towards smaller
settlements and rural asearepossibé main factors of population deconcentration
instead of common factors such as retirement or improvement of individual
economic and social capacity (e.tproughwealthandmore educabn) as in nost
developed countries. This evident from efforts by governmentf developing
countries to discourage and prevent massive inflows of migrtantsties by
implementing various policies (e,gadapting apartheid om nativist system,
resettlement progmmes, industrial decentralisation, equal investment across

settlements, and rural development sch®rtiall et al., 2006)

Second, it is important to include rui@easin the model (since the theory focuses
only on interactiors between cities) becauseore segregation can be seen between
rural and urban areas than between urban areas of diffezes(Tammaru, 2003)

Third, some of the empirical studies used population growth as the main indicator to
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explain the urbanisationr@cess namely those inndia, South Africa, Botswana,
South Korea, and Turkeyeffer to Table 2.2)Changing population growth could be
concernedust as much with the changing settlement radius as with cigalayels

of ruralurban migration. Fourth, & conce® of Productionism (economic
motivation) andenvironmentalisn{social motivation) introduced in the theory have
not beenproperly tested. Most studies explain urbanisation factors lmadgon the
historical experience ad country instead of quuifying the resul. A possiblekey
reasonfor this is that there is no specific method ardlack of suitable data to

analyse the causef urbanisation.
The next chapter devels new urbasrural classificatiorfor Malaysia thatllows

differential ubanisation theory tde tested in # country, whie simultaneously

addresmg some oftthe shortcomings of #theory.
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Chapter 3

Deel opimgw-amrcdlassi ficat

3l Il ntroducti on

As discussed in the previous chapter, the aimiiféérential urbarsation theorys to
explain the concentration and deconcentration presesgopulatiors in a temporal
sequencdor different settlement sizes: largecity, intermediatesized cities and
small cities. However, there are no specific guidelines providetthe theory to
differentiate cities excepfor the requirement that they alecated independently
from each other(Geyer & Kontuly, 1993) Previous studiefiave used various
methodsfor defining cities because different couiets used different measurements
and definitions of urban and rural areas. For examPle@mpion (2003)ested
differential urbanisation theoryor Great Britain by applyinghe functional urban
regionsdeveloped byHalliday and Coombes (1995usng of local labour market
areas (LMMAs).An LMMA is a geographical unit for urban regions that comssist
physically builtup areas, the hinterlandind local labour marketMookherjee
(2003) on the other handtested the theory for India by analysing urban
concentration and deconcentrationtta national andstate levelsIn responsgthis
chapter develap a new urbasrural classification for Malaysido enable the
application of differentid urbanisation theoryapproachto the country Before
developnent of thisnew urbarrural classification, Section 3.2 introduces the spatial
units currently usedto explain the country's geographical backgroufdhe
Malaysian governmenestablished theexisting urbarrural classification but the
information proviled about itis quite limited. ThereforeSection 3.3 explamthe
process of fitting the existing classificatisgstemwith the theoetical approach to
build a new urbamural classification. Fially, Section 3.4 concludes the important
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findings of this chapter. The outcome of this chaenew urbarrural spatial unit

thatis used in the subsequent chapters.

32 Exi sti ng cd pastsiiidhi chbatliidoyns i a

Malaysia isa Southeast Asian cmtry bordering Singapore, Brunei, Thailand,
Indonesia and the Philippines. The countryis divided intotwo regions:the west
coast andeast coast regions: The regioase subdivided intcstates which are
subdividednto districts which in turnare subtvided intomukim Some of thestates
are governed by théederal governmentK@iala Lumpur, Putrajayaand Labuan
while others are governed Istate governmest As of 2010, therewere 16 states
(including thefederalstates),144 districts and 932 mukim Figure 3.1 shows the

spatial boundaries betwetre states, districts,andmukim

[ sue
:] District

Mukim

Figure 3.1: State,district, andmukimboundariesn Malaysia,2010

Another way of spatially swividing Malaysia is to split itinto urban and rural
areas. Wbanrural boundaries depertdghly on the definitions and measurengent
usedand thuschange over time. The existing urbamal boundariesn Malaysia
vary between government agenciésgure 3.2 and Figure 3.3 showsbanrural
boundaies created bythe Federal Department of Town and Country Planmmng

Peninsular Malaysiandthe MalaysiaDepartment of Statisticsespectively.
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Figure 3.2: Hierardhy of cities andtheir boundaries ipeninsulaMalaysiaoutlined by the
Federal Department of Town and Country Planmingeninsular Malaysia, 2006
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The ubanrural boundaries created by both agend&sown in Figure 3.2 and
Figure 3.3 are entirely differenfrom the previous spatial units (e.glistricts or
mukim). They were crated to serve different purpasand defire urban areasn
varying ways For example city boundaries created by tivalaysiaDepartment of
Statisticsare based onEnumerationBlocks for census purposgin contrast,city
boundaries created by tialaysian FederaDepartment of Statisticare based on
«City Profile Reporsd and dNational Urbanisation Poli€y which are used forthe
purpose olurban planning andrbandevelopment controAs mentionedearlier, the
urbanrural boundariesreaed by these agencies alsely onthe definitions used to
define urban areaThis has reslied in uncorrelated imrmation between agencies
For exampleaccording to theMalaysia Departmentof Statistics, therevere 149
cities in 2A0; o the contrary, the Federal Department of Town and Country
Planningin Peninsular Malaysiautlined 288 cites (Federal Department of Town

and Country Planninm Peninsular Malaysia, 2016)

The following paragraphdiscussthe definition from the Malaysia Departmentof
Statistics because the definition from the Federal Department of Town and Country

Plamingin Peninsular Malaysia was modififrom the formedefinition.

Urban area in Malaysiawere first defined in 1947 as argavith a population of
1,0000r more. In 1957, the definitiowas updated tinclude municipalities, town
council areas, town lawd areas, local council areas, new villagasd villages
(Yaakob et al., 2010)In 1970 and 1980, the definiiowas revised to avoid
inclusion of small settlements by increasing the minimum population to 10,000 or
more (Hirschman, 1976; Yaakob et al., 2010he definitionwasfurther revisedn

1991 and 2000 to include adjoining builp areasvhere60 percent of the population
(aged 10 years or morég engaged in nos@gricultural activities and at least 30
percent of housimhasmodern toilet facilitiegHasan & Nair, 2014)In 2010,the
modern toilet facilities critedn was removed and the minimum age for the
working-age groupwas increased to 15 years or more.efkh chages were made
because almost all houses had modern toilet facilities and the Labour Force Survey
showedthe working age starts at 181asan & Nair, 2014)The following statement

shows the 2010 definitignvhich has beemised ugo the present
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Gazetted areas with their adjoining builp areas, which had a combined
population of 10,000 or more at the time of the Census 2010 or the special
development area that can be identified, which at least had a ggapulof
10,000 with at least 60% of the population (aged 15 years and above) were
involved in noragricultural activities.

MalaysiaDepartmenof Statistics, 2016

The Federal Department of Town and Country PlannimgPeninsular Malaysia
(2016) uses a similar definition with extra criteriafor defining urban areasl)
population density of 50-60 people per hectarand 2) the presenceof urban
infrastructure and facilitiesOverall the agency outline sevenlevels of urban
hierarchiesand the correspnding boundaries gee Figure 3.2) National Growth
Conurbation (more than 2.5 million populatioRggional Growth Conurbation (1.5
to 2.5 million population), Subregional Growth Conurbation (0.5 to 1.5 million
populatior), State Growth Conurbation (0.8 0.5 million populatior), District
Growth Conurbation (0.1 to 0.3 milliopopulatior), Major Settlement Centre
(30,000 to 0.3 milliorpopulatior), and Minor Settlement Centre (10,000 to 30,000
populatior).

The urbarrural boundariesrom both agencieslo not providethe comprehensive
information needed taadopt a differential urbanisation theormpproach or to
examhe urbanisation comprehensivelyor example,it is impossible toidentify
which cities are large, mediyrar small fromthe urban boundargoutlinedby the
Malaysia Department of Statistics because all citege simply charactesed as
urban areasFurther,migration data is recordesimply as urbarrural or ruralurban

or urbanurban instead ofising more detailedurban and rural classiftions More
importantly there is no information othe sociceconomic characteristics needed to
analyse the determinants of population change and migration. Although the Federal
Department of Town and Country Plannimy Peninsular Malaysia providea
detailed hierarchy of cities and their boundaries other information provided is

rudimentary (e.gtotal population, population density, and total land area).

Given thelimitations, theexisting urbarrural units from both agenciese notideal

for applying differential urbanisation theoryn contrast, the existing smaltea units
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(district andmukim) provide sufficient information tcadoptdifferential urbanisation
theory and analyse urbanisationand population and migration change
comprehensively. Thefore, the next section explaithe transformation of small

area unitsdistricts andmukim) into urbanrural units.

33 Devel @apnurgo-amr al c¢cl assification

Since the existing urbamral classification cannot be usén examine population
change ad internal migration comprehensively addopt differential urbanisation
theory, this sectiondevelos a new urbasrural classificationfor Malaysia using
smallarea geography (district anmukin) due to wider range of data sources
Generally,there isno specific methodin classifyng urban and rural areatue to
differentdefinitions and criteria used across countri¢®wever,common criteria of
urban and rural areasnclude the size of population, population densiyd
administrative statugTacoli & Satterthwaite, 2015NonethelessChampion (2003)
highlighted thatthe urban and rural areasust also concern the whole functional
units instead of just theipre-defined boundaries.For example,Halliday and
Coombes (1995)ncorporated more criteria such bgilt-up areas, hinterlanénd

thelocal labour markeareaso demarcatdéunctional urban regiain the UK

The bast requiremento test differential urbanisation theasyto classify eachcity

into large, medium and small. Howevdhere is no guideline mentioned in

differential urbanisatiortheory on how to differentiate the cities Thereforethe

classification proessis based oravailableinformatonand aut hor 6s knowl e
about Mal aysi a0 s Thisrchapter usesnthe official reettlenient

hierarchy aghe main referenceo link with differential urbanisatiotheoryin order

to create a new settlement taechy/type by using distri@@ndmukimunits
The first step is taggregatehe existingsettlement typdased on hierarchical levels

to reflectthe theoryassumptioa and renameit to fit with the Malaysian context
(Table 3.).
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Table 3.1: Aggregation of existing settlemetypeto reflectdifferential urbanisation theory
asumption

Official settlement Settlement New settlement
hierarchy (Federal hierarchy based on | hierarchy based on
No Department of Town differential differential
' and Country Planning in urbanisation theory | urbanisation theory
Peninsular Malaysia, (Geyer & Kontuly, in the Malaysian
2016) 1993) context
1 | National Conurbation Primate/Largest city | Capital metropolitan
2 | Regional Conurbations Regional metropolitan
3 | Subregional Conurbations Intermediatesized Intermediatesized
4 | State Conurbations cities cities
5 | District Conurbations
6 | Major Settlement Centre Small cties Small towns/villages
7 | Minor Settlement Centre
8 | Rural Areas - Remote villages

Based on Table 3,National Conurbation isonsideredsthe primatecity sinceit is
known to be the largest settleméwpe in Malaysia ancconsistof the capital city,
Kuala Lumpur Regional, Sukregional, State and District Conurbations are
consideredasintermediatesized cities because these cigasstin theregional, sub
regional,state anddistrict context respectivelyMajor and minor settlement centres
are characteriseéds small cities because these settlemeantsiocal townsincluding

nearby villages. Finallyemote villages are Védges located far frorhecities.

Once the nevsettlement hierarclitype is defined, he next step is tocreatea new
settlement boundaryFollowing the recommendation byChampion (2003) this
chapterconsides an extra element (bulip area)to demarcatehe new settlement
boundary since common criteria (e.g. total populatigmgpulation density) had
already been consideed in the existing settlemettoundary Another important
reason iecausdhe existing settlement boundary does neftectthe expansion of
the built-up areas For example, the builip areaexpandsbeyond the existing
boundary ofthe National Conurbabn. Each district is classified to reflect the
settlement typesontained within the boundarieSor example, ifa districtcontains
part of the National Conurbatiobgsed on location, existing boundaries haft-up
areas), theiit is classified as Cafal metropolitan. For mother examplgf a district
contains many Major or Minor SettlementCentre, it is classified asa small
town/village The overall process is illustrated in Figure 3.4 that shows example

transformation of district units into new t8ement type in West Malaysia.
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Identify the Eachdistrict are
location, type classified to
and builtup . reflect the
areas of existing " . settlement types
settlements contained within
the boundaries
Official settlement hierarchy in West Official settlement boundary (red) and built - New settlementype in West Malaysia
Malaysia, (refer Figure 3.2 for the legend up areas(grey) in West Malaysia, 2010 created using district units

Source:Federal Department of Town and Country Plannim@eninsular Malaysia (2016)

Figure 3.4: Example tansformation of districtinitsinto settlement typ& West Malaysia
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Finally, Table 3.2 shows the number of district and mukim that are aggregated into

each settlement type.

Table 3.2: Aggregatiorof districts andmukiminto settlement type

Settlement type Nl_Jm_ber of Numb(_er of
district (s) mukim
Core 1 **8
Capitd metropolitan Suburban 9 25
Total 10 33
Core *0 3
Regionalmetropolitan Suburban *0 118
Total 11 121
Intermediate cities 19 115
Small cities/ villages 49 326
Remote villages 55 337
Total District/ Mukim 144 932

Note:

* The core city and suburban area for regional metropolitan cannot be distinguished
because thedistrict unit covers both settlements.

*The mukimfor the core city/ Kuala Lumpuis availableonly for themostrecent censuin
2010.

The lig of districts transformed into each settlement tiggghown inAl in Appendces
section Due tothelarge number ofmukim(932), it isnot includedn this thesis

The outcome of the aggregation process produces settlement boundaries created by

districts andmukimunitsin Figure 3.5 and Figure 3.&spectively.

I Capital metropotan
|:| Regional metropolitan
[ ] Intermediate cities
I:l Small towns/ villages
[ 1 Remote villages

Figure 3.5: New settlement classification laystrict units
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[ Capital metropolitan

| Regional metropolitan
] Intermediate cities
Small towns/ villages
Remote villages

Figure 3.6: New settlement classification lgukimunits

However,there are severassuesof thi s ¢ happpotch.rFisstunlike mukim
units, it is hard to distinguish settlement typesing district units because ofts
larger sizethan theactualcity size For example, the core city and suburban areas in
regionalmetropolitan areas cannot be distinguished becausdidiniet covers both
areas. A another examplesmall towns/villages cannot be separated because of the
same issueSecond, the e settlement boundaris used throughouthe period
studied (19802010, wherein reality, the boundarychangs over time. Finally,
becausesettlement boundary created fratistrict units offer a widerange of data
sourcesthey are useth most chapters (Chapter Ghapter Gand Chapter 7)On the
contrary,most analysisn Chapter Zappliessettlement boundargreated fronmukim
units since neededatais available.ldeally, the settlementboundary created from
mukim unit is preferable because thdgok the closest to the official settlement

boundaryandthe expansion of bilt-up areas.

These issues are not surprising in geographic studies ammraraonlyknown &
Modifiable Area Unit Problem (MAUPMAUP is a situation whethe boundaries
of geographical unit€an bechangeé which couldlead to inconsistent results
statistical analysigWong, 2004) According toDark and Bram(2007) the MAUP
consiss of two effects: scale effect and aggregateffect. Scale effecthappens

when there isa variation of results based on the number of areal units used.
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Aggregation effecon the other hand happens when the results change because larger
number of smaller areal unitsaggregated into smaller number of large areal units
The analysisresultsof this thesisaremore likely toreceivethe lattereffect because

the districtsand mukimare aggregatethto different settlementtype Furthermore,

the results may differ becaud®th boundariesare at different scaleand is used
throughout the periodstudied 1986201Q This problem is mainly due @ the
unavailabilityof detailedd at a (e. g., mi gr ant 6-sconomiéc gi n
characteristics, vital statistics, previous year settlement hieraadayjrevious year
geographicalboundaries(particularly East Malaysia)However, @spite of the
limitations and MAUP, surprisingly, thecomparisonf analysisthat applydistrict

and mukimboundaries in Chaptergtoducemore or less similar resul{(See Section

4.5.1 for more detail)

34 Concl usi on

The main objective of this chapter is to explain the processeatinga new urban
rural classification to fit withthe differential urbanisation theompproach. This
chapterbegins byintrodudng existing spatiaunits (nationalstate, districtmukim
and urbanrural) in Malaysia toprovide a clear understandingf the country's
geographical backgrod. Generally, different countries udeferent definitions and
measuremestto define urbanand rural areas. Malaysia is no exception because
urban and rural areawe defined and measured by multiple governmennaigs.
This situationhasled to a lack of correlation ofthe information from different
agencies (e.g.number of cities, total populationand population density).
Furthermore, only basic informatios providedfor existing urbarrural units (e.g,
totd population, population by gender, age graun ethnicity, and total migration
by urban and rurarea} andhencethe authorcould notusethis to adoptdifferential
urbanisation theorgnd comprehensivelgxamine urbanisation. In contrast, degdil
information is availble for other smalarea unitssuch as thealistrict andmukim
This chapter integraseexisting informationfrom different agencies to build new

urban and rural classifications and spatial units udisggicts andmukim The new

55



classifcations and spatial unitare used in the subsequent chapters to examine

population growth, internal migratipandurbanisation in Malaysia.
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Chapter 4

Popul at i cam dg ruavbtahmi s at i
Mal aysi-2a0,181 dn80cr o and
perspective

41 1l ntroducti on

Urbanisation and urban population growth al@selyrelatedwherebyurbanisation
resultsfrom an increase in the proportion dfie populationliving in urban areas.
Previous studies thatave adopteddifferential urbanisation theorysed population
growth & themain indicator to examine urbanisation and the transition prgsess
Gedik, 2003; Gwebu, 2006; Mookherje2003) Building on this this chapter
examine urbanisation by observing population growth in urban and rural areas in
Malaysia from 198010 using the spatial units developed in Chapter 3. Before
applyingthe differential urbanisation theory approachis chapter first focies on
population changén terms ofthe existing spatial units in Malaysa the macro
level (states andregiors) in Section 4.3.1 anthemicro level (districts andnukin) in
Section 4.3.2. Due tthe only large number ofhe didricts andmukim Section 4.3.2
observe population changdor only afew that are partof metropolitan regions.
Theseregionswere formed by the Malaysian governmémf0060 createa balance

in regional development growth. Thegpresenthe highest lesl of the settlement
hierarchy and haveseen significant changeswhich have beenhighlighted in
previous studiegsee Abdullah, 2003, 2012; Abdullah & Mohd, 2009; Osman et al.,
2017, 2009) However, a shortcomingof Section 4.3.2is that it only observes
population changer some citiesTherdore, in Section 4.4differential urbanisation
theory is applied to tackle this gap by observing populati@mange for all
settlementsExpandng on Section 4.4, Section 4&xaminesdemographic (gender,
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age group and ethnicity) and socieconomic (edudeon attainment, occupation
type and industrytype) change by settlement typeOverall, Malaysia may have
experiencedhe final stage of urbanisatipAdvanced Primate City (APCYlue to
rapid population gwth in thecapital metropolitancore and suburlan areasand
from the shrinking dominance tie @pital metropolitarcore since 1980. However,
Chapter 5puts the theory to test even further dlysering the concentration and

deconcentration of migrants between settlements.

42 Data and Met hod

4.2.1 Data

Table 4.1: Datasetsused in Chapter 4

Source Scale Types of information Ye_ars
available
Department of State, Total population by: 1980
Statistics Malaysia District age group 1991
Mukim 2000
2010
IPUMS State Total population by: 1980
International District gender 1991
age group 2000
ethnicity
education attainment
types of working industries
types of occupation

Based on Table 4.1his chapter uses a combination of dataobtained from the
Departmentof Stdistics Malaysia and IPUMS InternationdNote that IPUMS
Internationaldataset isalso considered official because they retrieved it from the
Department of Statistics Malaystdowever, the sample size BfUMS International
datasetonly covers 2 percerfrom the overall population smallest geography is
district leveland available from 1980 unti200Q On the contraryDepartment of
Statistics Malaysiadataset coves the overall Malaysian population smallest

geography isnukimlevel and available fromaBO0until 2010.
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The main reason IPUMS Internatiorddtaseis neededn this chapteis due tothe
limited smallarea units (districthukim) information provided by the Department of
Statistics Malaysia Most information on demographic and so@&@oonome
characteristicss obtained from IPUMS Internationathich is important to examine
population change angtbanisation, as wedisto testdifferential urbanisatiotheory
comprehensivelyMany studies that adopteddifferential urbanisation theory only
focussed on the overgllopulation and/or net migration change their analysis
(Bonifazi & Heins, 2003; Gedik, 2003; Gwebu, 2006; Mookherj@®32 Tammaru
et al., 2004)instead of consideringemographic and soceconomicperspective
which could lead to better understandimg explairing urbanisation process.
Different areasgenerally consist of different characteristicsof population For
example, more people work as professionafsl semiprofessionalsn cities, more
farming and agricultural jobs in rural aredggher wagesn cities than inrural and

more educated people in cities

There is also growing evidence of contradiog populaton patterns among
countries Countrieslike United States, Britain, France, Australia, Itaiynd West
Germanyexperiencd a major population shift towards normetropolitan regions
where there was large number of elderlgnovedand lived inrural areagArgent &
Rolley, 2008; Berry, 1980; Champion, 2003; Coombes et al., 1989; Fielding, 1982;
Kontuly & Vogelsang, 1988)Y0n the contrary, more elderlly South Korea prefer to
live in urban aresthan rural areaspon retirement due to thegh accessibilityto
health sevices and living amenitiesdespite many policies imposed by the
government to encourage themdotmigrateto rural areagKim & Han, 2014)
Situationin South Koreas similarin devebping and less developed countripsost
likely in Malaysia too) with governmerg implemening various policies €.9.,
resettlement schergandustrial decentralisation, and nativist sysdeto discourage
people living in urban aread.all et al., 2006) Therefore, the use of IPUMS
Internationaldataset is ideah this thesisin order to understanthe demographic

and socieeconomic perspectivia relation tourbanisation process in Malaysia.
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4.2.2 Methods

Once the datasets have been identified, the next step is to apply sfethibe the
analysis.Section 4.3 applied basmemographicechniquegpopulation share and
growth) to examine populatiordistribution and changet all spatial scalesn
Malaysia However, due to their large numbers of the sraedla units (144 for
District and 933 foiMukim), it is impossible to examine it all. Therefospecific
areas are selectédthe metropolitan regions. Metropolitan region is known as the
largest cities in terms of settlement hierarchy in Malaysia. There are four
metropolitan regions starting with the largestiala Lumpur Georgetown,Johor
Bahruand Kuantan.Theseregions are known to have significant population change
basedon previous literatur§SeeAbdullah, 2003, 2012; Abdullah & Mohd, 2009;

Osman et al., 2009The equations that are used in Section 4.3 are as follow:

For the macro level (Section 4.3.1):

- . DENOGEIEERDO Q
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For the micro level (Section 4.3.2), the population share and growth are

calculated for each metropolitan regions:

bBERoG g D 0§ 0 & OE WO o @A
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Because Section 4.3 only observes population growth for the metropolitan region,
Section 4.4 tries to fill the gap by examining atteements growth which can be
achieved through the applicationafferential urbanisatiortheory by using the new
settlement classification built in Chapter 3. Similar to Section 4.3, the same
calculations will be used in Section 4.4. Furthermore, tdditeonal equations are
also applied to examine the fast and slow pace of population growth in comparison

to the starting year and also to Malaysia's overall growth:
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Change relative to 1980 population:

C

v _
0

Where S is settlement type)Y is the change of subsequent year

population to 1980 population IS population of the subsequent year,

and0 is 1980 population

Changerelative to Malaysiapopulation:

, 0
Y =
0
. Y
Y '
Y

WhereM is Malaysia as a whol&Mis the change of settlement type relative

to Malaysia as a whole, and the rest sshme as in (1).

Once the overall change and pattern are observed, Section 4.5 attempts to observe
population characteristics in each settlement type: by gender, age groups, ethnicity,
education attainment, types of working industries and types of atoop As
mentioned earlier, due to the limitation of data from the Department of Statistics
Malaysia, Section 4.5 uses data provided by IPUMS International and since the
datasetonly covers 2 percent from the overall population, therefore the values are

then converted into percentages.

61



43 Popul atiiomxgsownhd@ spatial uni

Before implementing thedifferential urbanisation theorgpproach this section
observes population growth of the existing spatial umtd/alaysia (e.g. states,
districts, and mukin). Although this thesiss focugd on themicro levelandsmalt
area units, it is important to incluégamacrolevel perspectivéo gaina general idea
of population changen a larger scale and how it relates to sraa#la change. Ithe
Malaysian context regiors and state are considered larggrea units whilalistricts
and mukim are considered smadirea units.Section 4.3.1discuses population
changeat theregional and state level®llowed by Section 4.3.2which discusses

smallarea chang (districtandmukinj.

4.3.1 Macro units

To betterunderstandargearea change, th&atesin Malaysiaare grouped into two
main regions: West Malaysia and East Malaysia. West Malaysia condists s>
regions (Central, Northern, Southern, and Ezsas) while East Malaysia has no

subregiors (Figure 4.1). Table 4.8utlines theseegiors.

Regions

|:] Central

East-coast

Northern

Perlis

Kedah

Southern

l:] West Malaysia

Kelantan

Figure 4.1: States andegions in Malaysia

62

ts



Table 4.2: Population share and growlly region and stati@ Malaysia, 1982010

. Share (%) Growth (%)
Region State 1080 1991 2000 2010 8091 9100 00-10
P.T. 7 65 59 58 245 14 217

Kuala Lumpur

Central E.u-l;l'rajaya* 0 0 0 02 0 0 0
Selangor 109 131 178 194 61.1 721 35.2
Neger Sembilan 4.2 39 3.7 36 257 19.8 189
Kedah 82 74 71 69 208 206 20.9
M‘;‘I’ae;;ia Northern  Pe"ak 133 107 89 84 77 51 165
Perlis 11 1 09 038 27 7.9 1338
Pulau Pinang 69 6.1 55 56 181 157 24
Southern Johor 12 118 11.6 11.8 31 249 25
Melaka 34 29 27 29 133 195 305
Kelantan 65 6.7 58 54 375 9 14.2
East coas! Pahang 59 59 55 52 359 176 17.2
Terengganu 4 44 4 3.7 459 149 149
Sabah 73 99 111 11.3 815 423 26.3
EastMalaysia Sarawak 94 94 91 8.7 33 223 194
F.T.Labuan 0O 03 03 0.3 0 30.7 184

Note: *The reason Putrajaya share and growth wastlasit was part of Selangor before
it was separated into a Federal Territory in 2001. Labuan was part of Sabah and beca
Federal Territory in 184.

Central Regioni This regionincludesthe national capital £.T. Kuala Lumpuy and

the nationhadministrative centreé< T. Putrajayd of Malaysia. The result showke
population share irKuala Lumpurcontinuously decling throughoutthe entire
peiiod. In contrastSelangorhad a rapid increase its population shargrom 10.9
percent to 17.8 percent. The contraoligt patterrs between thesestates show
Selangorhas had digher population concentration thKmala Lumpursince 1980.
This is due tanany reasons. Firdguala Lumpuris confinedby limited space and is
surrounded byelangorandthusthere isno potential for urban expansion beyond its
administrative border Second, sinc&uala Lumpuris fully urbansed (100 percent
urban populationand han o pot ent i al gpifFoverefpfaedt 1 gof t it
development td&elangorhasled to the establishment of many new townships and
major infrastructure (e.ghighways, andan international airport{Hasan & Nair,
2014) Third, Selangorhasreceived huge economic investmedte to its strategic
location It surround the nationalcapital and largest cityuala Lumpuj as well as

the national administrative centr@(trajaya and is thdocaton of one of the largest
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seaports in MalaysiaPprt Klang. Further, there has been naushrooming of

multinational companies i8elangor

Northern Region i The mpulation share for allstates in this region declined
throughout the period?erak experenced the largest declinkom 13.3 percent to
8.4 percentdue to its location next t&elangor which attractedmore people
Similar to the experienceof Kuala Lumpur Pulau Pinangis knownas one of the
most developed and urbaed states butts popultion shareleaeased There is no
clear explanation for thisyence more observation dhe district andmukimlevelsis

requiredl.

Southern Regioni Johorhas the largest population share in this region. The strong
population share idohoris mainly due to its strategic location neighbouring another
country, Singapore It has one of the largest and busiest seaports in Malaysia (
Johor Portand Port of Tanjung Pelepas Furthermore, it alsancludesthe third
largest cityin Malaysia Johor BahruCity.

East CoastRegion and East Malaysia The mpulation share in Eag§toast Region
states Kelantan, Pahangand Terenggany showed no major changewith a slow
declinedduring the studyperiod. Finally,the population in East MalaysieéSabah,
Sarawak and Labuar) saw strong and stable growtHikely due to the natural
increase othe population in rural area Generally, thesstatesare not as developed

and urbarsed asstates in West Malaysjavith most people residg in rural areas.

Overall imbdancel populationgrowthin these regions can be sefeom 1991 due
to the dominance ddtates in theCentral Regionparticularly inSelangor Increasing
migration to West Malaysiastateshascreated problems such as imbalahaeban
development and urbapoverty in main citiegMasron et al., 2012)Furthermore,
rapid development ientral Regiorstatesis evident from the large increasethe
number oftownships and major infrastructure developmest,@irports, highways,
and light rail transit). Moreover, the distribution of urban cengeapatially uneven,
with more cities lacated in highdensity areas in West Malaysia tham East
Malaysia. These urban centiesveexistedsince the colonial period andvyegrown

significantly over the yearsDue toimbalance development between the regions,
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the Malaysian governmenmicludedinitiatives aimed atbalanced regional growth in
the Ninth and Tenth Malaysia Development Rldasan & Nair, 2014)In line with
suchpolicies, several megarban regionfiave beerformed which aredisaussed in
the next section.

4.3.2 Micro -units

This section examines population change and grdwdim a micro perspective
considering dtrict andmukimunits. Due tothe large number of these units,is
impossible teexamine allof them The selection oflistricts andmukimis based on
the metropolitan regions formed by the Malaysian governnrei2006 to create
balance regional developmeniHasan & Nair, 2014)These regions represeiite
highest level ofthe settlement hierarchy and V& seensignificant changeswvhich
have beerhighlighted in previous studigsee Abdullah, 2003, 2012; Abdullah &
Mohd, 2009; Osman et al., 2017, 2008hese metropolitan regions comprise cities

that were merged through physical and economic expansion (Figire 4.

Georgetown
Metropolitan
Kuantan

Metropolitan

Kuala Lumpur. 2 \
Metropolitan ,/’ ; [»
N > \ . &
v A SR

N \\ R

Johor hru /

Metropolitan< %l\

Figure 4.2: Official metropolitanregionsin Peninsular Malaysia
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Figure 4.2 shows thefficial metropolitan regions that were formed by the Federal
Department of Town and Country PlannimgPeninsular Malaysia. Therare four
metropolitan regionsKuala Lumpur, Georgetown,Johor Bahry and Kuantan
Kuala Lumpuris the largest metropolitan region and is a combinatioreigiit
districts and 24nukim Georgetownconsists of 13listrictsand 137mukim Johor
Bahru compises of three districts and 12 mukim and, Kuantan contains four
districtsand 28mukim

The resultsof population share and growth hdistrict and mukim for each

metropolitan regiomre presented ihable 4.3 and Table 4.Aespectively.

Table 4.3: Population share and growth 8igtrictin metropolitan cities, 1982010

Metropolitan District Share (%) Growth (%)
region 1980 1991 2000 2010 8091 91-00 0010
Kuala Lumpur 472 38.1 281 253 245 14 217
Putrajaya 0 0 0 91 0 0 0
| Gombak 85 11.7 116 106 1124 52.4 24.4
E‘jﬁ] ;‘ur Klang 143 135 139 134 457 581 309
Petaling 185 211 255 281 759 87 49.1
Sepang 24 18 23 33 18.8 98.7 90.9
Ulu Langat 9.1 13.8 186 18.1 132.7 108.9 31.7
Barat Daya 5 68 74 73 60.7 29.6 23.9
S.P. Selatan 46 47 55 6.2 18.5 38.9 416
S.P. Tengah 10.5 13 13.7 134 459 245 234
S.P. Utara 128 124 114 10.7 135 8.6 18.3
Timur Laut 253 21.8 194 189 1.3 5.2 227
Georgetown Bandar 21 19 18 15 65 124 89
Baharu
Kuala Muda 12.5 14 158 16.4 323 33.6 305
Kulim 55 6.7 86 102 428 51.8 48.8
Yan 1.3 1 1 0.9 -1.9 12.2 15
Kerian 10.1 8.2 7.1 6.5 4.4 2.8 157
Larut dan Matang 104 9.7 8.4 8 10.4 2 211
Johor Bahru 76.9 812 826 823 78.6 54.7 44.6
Johor Bahru Kulaijaya 16.4 147 143 15.1 51.6 47.3 53.9
Pontian 6.7 41 31 25 1.4 20.1 23.9
Kuantan 54,1 52.1 54.1 559 497 35.8 317
Kuantan Pekan 114 92 85 7.8 24.3 21.8 17
Dungun 16 179 17.7 16.6 73.9 28.7 196
Kemaman 184 20.8 19.7 19.7 75.3 24.1 27.9

Note: *The reason Putrajaya share and growth wast@asit was part of Selangor before
it was separated into a Federal Territory in 2001.
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Table 4.4: Population share and growth fmukimin metropolitan cities, 1982010

Share (%)

Growth (%)

; =, o =}
L\(/Ie;g:]pohtan District Mukim § § § g % § §
— — N N o o o
— — N
Kuala Kuala Kuala
Lumpur Lumpur Lumpur 472 381 281 253 24.5 14 21.7
Putrajaya  Putrajaya 0 0 0 1.1 0 0 0
Gomlak Batu 3.9 5.9 5.4 45 1322 413 13.3
Rawang 1.8 1.7 2.6 3.2 50.6 133.5 64.4
Setapak 11 1.6 15 1.2 1295 40 111
Ulu Kelang 1.7 2.5 2.1 1.7 1194 30.5 12.4
Klang Bandar Klang 15 0.8 0.4 0.2 -219 -183 -44
Kapar 4.4 4.4 4.7 4.2 55.7 62.6 215
Klang 8.4 8.3 8.8 9.1 52.5 62.6 39.3
Bandar
Petaling Petaling 3.8 2.3 1.4 1 -8.3 -0.8 -8.8
Jaya
Bukit Raja 0.4 0.8 0.8 19 246.8 458 230.4
Damansara 4.8 7.8 9.8 8.2 1485 93.9 13.9
Petaling 4 4.9 7.7 9.6 87.4 144 68.9
Sungai Buloh 5.5 5.3 5.8 7.4 50.4 68.5 72.4
Sepang Dengkil 1.2 1 1.6 2.7 37 1331 135.2
Labu 0.3 0.2 0.2 0.1 35 42.4 20.3
Sepang 0.9 0.6 0.6 0.4 0.4 56.4 -2.6
Ulu Langat Ampang 3.6 6.5 7.7 55 176.7 83.4 -4.3
Beranang 0.4 0.3 0.3 0.8 23 50.5 253.7
Cheras 1.1 1.8 3.5 3.9 150.1 1944 49.5
Kajang 2.4 3.6 4.9 55 1342 1115 49.2
Semenyih 0.8 0.8 1.1 1.6 46.5 1154 103.1
Ulu Langat 0.7 0.7 1 0.9 443 130.5 18.1
Ulu Semenyih 0.1 0.1 0.1 0.1 41.1 56.3 5.9
Georgetown gz;fg Mukim 1 0.1 0.2 0.2 0.2 814 16.3 10.1
Mukim 2 0.2 0.2 0.2 0.1 -8 -3.4 -18.9
Mukim 3 0.1 0.1 0.1 0.1 24.2 6.6 -31.3
Mukim 4 0.2 0.1 0.1 0.1 -0.7 -23 24.1
Mukim 5 0 0 0 0 -408 -575 24.1
Mukim 6 0.2 0.3 0.3 0.3 42.6 30 26.1
Mukim 7 0.1 0.1 0.1 0.1 2.8 -8.8 -12.9
Mukim 8 0.1 0.1 0 0 -0.1  -17.7 41.2
Mukim 9 0.3 0.4 0.5 0.6 38.2 515 34.8
Mukim 10 0.1 0.1 0.1 0.1 5.8 49.5 21.8
Mukim 11 0.3 0.4 0.5 0.6 49.1 71.6 33.9
Mukim 12 2.3 3.9 4.4 45 1024 322 295
Mukim A 0.2 0.1 0.1 0.1 7.2 -0.9 -32.8
Mukim B 0.1 0 0.1 0.1 -5.7 77.5 18.3
Mukim C 0.1 0.1 0.1 0.1 9.9 395 30.1
Mukim D 0.1 0.1 0.1 0.1 13.2 4.8 -21.8
Mukim E 0.1 0.1 0.1 0.1 25.3 8.3 -15.3
Mukim F 0.1 0.1 0.1 0.1 55.8 -7.4 42.3
Mukim G 0 0 0.1 0.1 144 158.7 37.8
MukimH 0.1 0.1 0.1 0 35.8 4 -11.3
Mukim | 0.1 0.1 0.1 0 34.7 10.7 1.7
Mukim J 0.1 0.1 0.1 0 26.6 10.5 -21.6
S-P. Mukim 1 0.2 0.2 0.2 0.1 28.6 9.2 -5.9
Selatan
Mukim 2 0.1 0.1 0.1 0.1 6.4 63.5 15
Mukim 3 0 0 0.1 0.1 -10.5 366.3 -4.5
Mukim 4 0.2 0.2 0.2 0.3 -4.2 43.2 83.8
Mukim 5 0.3 0.3 0.3 0.3 7.1 30.8 34.2
Mukim 6 0 0 0 0.1 -124 -411 1,213.10
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Mukim 7 0.3 0.4 0.5 0.7 41.5 48.6 82.3
Mukim 8 0.2 0.1 0.1 0.1 3.1 -1.9 10
Mukim 9 0.5 0.6 0.6 0.8 42.6 315 57.1
Mukim 10 0.5 0.5 04 0.4 8.7 9.9 1.1
Mukim 11 1.2 1.2 12 09 19 13.9 -1.2
Mukim 12 0.2 0.2 02 0.1 28.3 2.3 -30.2
Mukim 13 0.1 0.1 01 0.2 35 16.6 164
Mukim 14 0.3 0.4 0.6 0.9 20.2 1151 79.5
Mukim 15 0.5 0.5 0.9 1.1 146 102.8 55.1
Mukim 16 0 0 0 0 47.7 1.4 35.3
SP. Mukim 1 1.2 2.6 2 1.6 1429 -8.2 -1.3
Tengah
Mukim 1A 0.6 0.5 0.6 0.5 12.8 27.5 14.1
Mukim 2 03 03 03 0.2 174 108 -6.2
Mukim 3 0.3 0.3 0.3 0.3 28.6 38.1 -1.9
Mukim 4 0.5 0.4 0.4 0.4 6.5 18.3 18
Mukim 5 0.2 0.2 0.2 0.2 16.5 13.8 -1.8
Mukim 6 0.4 0.7 1 19 1247 69.9 127.4
Mukim 7 0.1 0.2 01 02 324 154 61
Mukim 8 0.7 0.6 04 03 54 -231 -4.3
Mukim 9 0.7 0.7 05 04 6.7 -2.5 -5.6
Mukim 10 15 1.1 0.8 04 -122 -123 -37.9
Mukim 11 0.6 1.3 1.5 1.2 1825 30.9 2
Mukim 12 0.2 0.2 0.2 0.3 28.9 17.4 48.8
Mukim 13 0.2 0.2 0.4 0.7 71 171.8 99.3
Mukim 14 05 07 1.2 1.3 66.7 995 38
Mukim 15 1 1.5 1.9 21 74 50.8 41
Mukim 16 04 04 05 06 124 404 53.9
Mukim 17 0.2 0.1 0.1 0.1 -132 -111 39.5
Mukim 18 0.1 0.1 0.1 0.1 24.1 215 44 .4
Mukim 19 0.2 0.2 0.2 0.1 28.3 23.9 -2.5
Mukim 20 0.5 0.6 0.7 0.5 28.7 46.5 -12.8
Mukim 21 0.2 0.2 0.2 0.2 16.6 27.8 4.4
Stl;a Mukim 1 0.4 0.4 0.4 0.3 20.9 17.6 2.5
Mukim 2 04 03 03 0.2 7.5 101 -1.7
Mukim 3 0.5 0.5 0.5 0.4 15.5 134 -4.3
Mukim 4 0.4 0.4 0.3 0.4 18.6 9.1 61.2
Mukim 5 0.4 0.4 0.4 0.3 13 9 1.2
Mukim 6 0.8 0.8 0.8 1.4 194 13.7 113.8
Mukim 7 0.7 0.7 06 0.7 5.9 6.8 38.5
Mukim 8 0.5 0.5 0.6 0.6 34.6 39.9 19
Mukim 9 0.7 0.8 0.7 0.4 37.9 0.5 -21
Mukim 10 0.2 0.2 0.2 0.2 19.1 -2.4 4
Mukim 11 0.5 0.6 0.8 0.7 35.2 67.1 10.3
Mukim 12 1 1 1.1 1 20.3 33.2 6.5
Mukim 13 0.3 0.3 0.3 0.3 27 7.2 17.9
Mukim 14 35 34 2.7 25 13.1 -55 14.7
Mukim 15 22 1.6 1.2 0.9 -132 -11.2 -4.9
Mukim 16 0.3 0.3 0.3 0.4 33.9 17.1 60.2
Timur Bandaraya
Laut Georgetown 154 117 8.4 7.3 -10.8 -147 9.3
Mukim 13 4.7 6 8.2 8.6 49.2 60.5 32.7
Mukim 14 0.2 0.1 01 01 -386 5.8 -6.5
Mukim 15 0 0 0 0 -953 926 -92.3
Mukim 16 2.2 1.5 0.9 0.6 -203 -32.8 -12.5
Mukim 17 0.2 0.4 0.2 0.6 818 -29.1 237.5
Mukim 18 2.4 2.1 1.6 1.7 0.9 -8.8 34
Bandar Bagan Samak 08 07 06 05 93 -33 19.9
Baharu
Kuala Selama 0.2 0.2 0.2 0.2 -6.7 25 6.1
Permatang Pas 0 0 0 0 3.3 35 1.7
Relau 0.1 0.1 0.1 0.1 10.2 34.6 324
Serdang 0.6 0.5 0.5 0.4 10.5 19.7 -1.9
Sungai Batu 0.2 0.2 0.2 0.1 -1.4 11.7 -5.9
Sungai Kechil 0.1 0.1 0.1 0.1 9 37.2 6.3
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Kuala

Muda Bujang 0.3 0.3 0.3 0.5 135 238 82.4
Bukit Meriam 0.3 0.3 0.3 0.2 4.8 15.8 -5.8
Gurun 1.8 1.7 1.6 15 15.6 8.8 14.4
Haji Kudong 0.1 0.1 0.1 0 -3.6 4.2 -10
Kota 0.2 0.2 0.2 0.1 12.4 9.5 -9
Kuala 0.2 0.1 0.1 0.1 12 21.7 -3.6
Merbok 0.8 0.7 0.6 0.5 -0.7 10.9 -1.5
Pekula 0.4 0.5 0.6 06 373 435 22.1
Pinang Tunggal 0.2 0.2 0.4 0.6 -9.6 1244 109.5
Rantau Panjang 0.2 0.1 0.1 0.1 4.7 3 2.2
Semeling 0.9 0.8 0.7 0.8 15 9.5 48.5
Sidam Kiri 0.5 0.4 0.3 0.3 -4.6 5 11
Simpor 0.3 0.3 0.3 0.2 14 17.9 6
Sungai Pasir 1.3 2.4 3.1 3 1145 51.1 20.1
Sungai Petani 45 55 6.7 7.5 442 444 414
Telui Kiri 0.6 0.5 0.5 0.4 -1.6 11.1 11.7
Kulim Bagan Sena 0.3 0.3 0.3 0.2 3.1 154 8.9
Junjong 0.2 0.2 0.2 0.2 10 7.6 8.2
Karangan 0.3 0.4 0.4 0.3 535 14.1 9.6
Keladi 0.2 08 1.2 1.2 2991 79 27.7
Kulim 14 1.7 24 23 436 66.8 24.2
Lunas 0.5 0.6 0.7 1 53.3 36.1 77.5
Naga Lilit 0.4 0.4 0.4 0.9 203 27.2 1714
Padang China 0.5 0.4 0.4 1 -2.7 21.7 194.3
Padang Meha 0.5 0.4 0.3 0.3 -4.1 -6.2 35.4
Sidam Kanan 0.5 0.5 0.6 0.9 23.6 29.7 97
Sungai Seluang 0.3 0.6 1.3 1.2 160.8 1732 14.2
Sungai Ular 0.2 0.2 0.2 0.4 24.7 51.1 118.5
Terap 0.3 0.2 0.2 0.1 8.8 -6.2 -1.8
Yan Singkir 0.2 0.2 0.1 0.1 -0.3 3.3 0.5
Yan 1.1 0.9 0.9 0.8 -2.2 13.9 17.4
Kerian Bagan Serai 2.3 1.8 1.6 1.6 -8.1 2.9 27.4
Bagan Tiang 1 0.8 0.7 0.5 -6.7 4.5 -5.9
Beriah 0.6 0.5 0.5 05 -10.7 10.5 36.5
Gunong 11 08 07 07 -129 1 21.3
Semanggol
Kuala Kurau 2.2 1.6 1.3 1 -138 -5.3 1.6
Parit Buntar 1.3 1.6 14 14 38.9 9.5 24.6
Selinsing 0.5 0.4 0.4 0.4 -3.9 4.4 19.5
Tanjong 11 07 06 05 -175 0.1 -6.1
Piandang
k/lar“t dan  AsamKumbang 5 42 36 36 -0.8 3 26.1
atang
Bukit Gantang 0.9 0.7 0.6 0.5 0.6 -6.9 1.3
Jebong 1 1 0.8 0.8 18 -11.3 23.5
PengkalanAor 0.8 1.3 14 14 855 299 24.2
Simpang 0.3 0.3 0.2 0.2 19.8 -17.2 19.4
Sungai Limau 0.2 0.2 0.1 0.1 9.8 -7.9 13.6
Terong 0.3 0.2 0.2 0.2 -10.6 -8.8 11.7
Tupai 1.9 1.8 1.4 1.3 9.7 -3.3 14.1
Kuantan Kuantan Beserah 25 2.1 2 2.6 33.1 22.4 65.9
Kuala Kuantan 472 446 458 449 466 344 25.2
Penor 1.1 1 1 1 454 285 33.9
Sungai Karang 3.3 4.5 5.4 7.3 108.4 57.7 73.4
Pekan Ganchong 0.4 0.3 0.2 0.2 -5.3 10.8 33.9
Kuala Pahang 1.8 1.3 1.2 1.1 16.3 15.7 16.1
Langgar 0.8 0.7 0.7 0.8 304 37.2 44.6
Pahang Tua 0.9 1.3 1.9 1.6 1184 85.4 7.1
Pekan 6.5 5 4 3.6 18 6 154
Pulau Manis 0.4 0.3 0.2 0.3 2.9 17.4 41.2
Pulau Rusa 0.2 0.1 0.1 0.1 -3.7 -125 19.4
Temai 0.3 0.2 0.2 0.1 -8.5 21.6 -8.5
Dungun Kuala Abang 0.4 0.6 0.6 0.6 171.3 33.2 15
Kuala Dungun 9.5 7.2 5.8 4.6 18.9 4.8 0.1
Kuala Paka 2.4 2.8 3.9 4.1 81.8 815 334
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Kumpal 0.6 0.5 0.5 0.4 30.1 18.8 2.8

Rasau 0.8 3.7 3.3 1.7 6312 17.3 -32.8
Sura 2.4 3.1 3.5 5.2 99.1 50.8 88.2
Kemaman Banggul 0 0.2 0.9 0.9 912 4713 325
Binjai 11 1.4 1.4 1.9 92.1 35 69.1
Cukai 8.7 8.1 7.3 7.3 44.2 18.1 27.6
Hulu Cukai 0.6 15 15 1.2 250.6 379 -0.6
Hulu Jabur 1.6 1.4 1.2 0.9 38.1 7.1 -6.6
Kemasik 14 1.2 1.2 0.9 29.1 35.9 -3.6
Kerteh 2 3.9 2.7 32 1953 -8.1 50.9
Kijal 1.7 1.7 15 14 50.3 13.3 19.5
Pasir Semut 0.5 0.4 0.3 0.3 14.3 14.7 18.6
Teluk Kalung 0.6 1.1 1.7 1.8 185.2 92.6 36.5
Johor Johor Bandar
Bahru Bahru Johor Bahru 309 204 1238 7.7 11.6 -4.7 -12.9
Plentong 202 273 313 305 1281 744 41.4
Pulai/Jelutong 71 16.2 201 232 2852 89 67
Sungai Tiram 2.1 1.2 0.7 0.8 -6 -13.6 82.6
Tanjung Kupang 1.1 0.8 0.7 0.7 25.7 42.6 31.5
Tebrau 155 154 17 195 67.9 68.2 66.3
. Sedenak/

Kulaijaya Bukit Batu 5.1 3.6 2.6 19 22.1 8.3 7.6
Senai/Kulai 114 111 117 132 64.7 60.2 64.1
Pontian Air Masin 1.2 0.7 0.5 0.3 -2.1 1.6 -7.3

Jeram Batu/
Pengkalan Raja 3.4 2.1 1.8 1.6 5.2 26.9 33.8
Serkat 1.6 1 0.7 0.5 4.5 8.4 -0.8
Sungai Karang 0.5 0.3 0.2 0.1 -5.4 3.5 -10.3

Note: *The reason Putrajaya share and growth wastBasit was part ofSepang District
before it was separated into a Federal Territory in 2001
Bold is mukim containing the largest city in each metropolitan region.

Kuala Lumpur Metropolitan Region i Tables 4.3and4.4 showthatthe dominance
of Kuala Lumpurhasdeteriorated since 19&{e tosignificant population growth in
the adjacentlistricts The ppulation share in adjacedistrictsd PetalingandHulu
Langad significantly increasa, from 185 percentto 28.1 percentind from 9.1
percentto 18.1 percentrespectively. In contrasKuala Lumpud share rapidly
declinad, from 47.2 percent to 25.3 percent. thie mukimlevel, Bandar Petaling
Jaya, Damansaraand Sungai Bulohcontributed to the kgh populationshareof
Petaling District while Hulu Langat Districb sharewas due tothe mukim of
AmpangandKajang Thesemukimcomprisemany new townships tharew rapidly
throughout thestudy period. According toAbdullah and Mohd (2009) the
population in Petaling and Hulu Langat grew eight and seven times faster
respectivelythan Kuala Lumpurduring the period of 1992000. Surprisingly, the
share ofPetaling District exceeéd Kuala Lumpud s i n indidlirdgQhat this
district hasa higher population concentration thnala Lumpur
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As discussed in the previous secti@glangorSate received an overflow of urban
development fromKuala Lumpur and these small areasngkm particularly)
received a huge concentration tfe population. Many new townships/ere
established anohultinational companies, residential areas, commercial and industrial
centres and major infrastructure were buillue to the overflow of urban
develpment fromKuala Lumpur Kuala Lumpur City Hall had raised concsgiin
Kuala Lumpur Structure Plan 2020 Report (2083t the decline ofhe population

is one of the biggest problenfacing the regio(Dewan Bandaraya Kuala Lumpur,
2003) Ku al a L mayer alsodegpressed the view that the city is practically
dead once office workers leave ftireir homes in suburban as(Shuid, 2004)
Figure 4.3 shows the overall growthtbe Kuala Lumpr Metropolitan Regiorirom
1980 until 2010.

Growth (%)

over 50

25 to 50

0 to 25
25 to O
-30 to -25
over -50

|

‘

1 Ulu Semenyih 14 Dengkil

2 Batu 15 Labu

3 Rawang 16 Sepang,

4 Setapak 17 Ampang Note: Bold is théargest
5 Ulu Kelang 18 Beranang city in the metropolitan
6 Kapar 19 Cheras region

7 Klang 20 Kajang

8 Bandar Klang 21 Semenyih 27 Kuala Lumpur

9 Bukit Raja. 22 Ulu Langst 28 Kuala Lumpur (Petaling)
10 Damansara 23 Kuala Lumpur (Ampang) ™ 29 Kuala Lumpur (Setapak)
11 Petaling 24 Kuala Lumpur (Bandar) 30 Ulu Kelang
12 Sungai Buloh 25 Kuala Lumpur (Batu) "~ 31 WP, Putrajaya
13 Bandar Petaling Jaya 26 Kuala Lumpur (Cheras) \.\\ v

Figure 4.3: Population growth in Kuala Lumpiletropolitan Region19862010
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Georgetown Metropolitan Region T Timur Laut and Kuala Muddistricts saw
significant changevithin the GeorgetowmMetropolitan RegionTimur Lautincludes

the second largest city in MalaysBBandaraya Georgetown MukinkHowever, the
population share in this city declined significanfipm 15.4 percent to 7.3 percent.

In contrast, the share & neightouring area Mukim 13 (also known asPaya
Terubong, increased from 4.7 percent to 8.6 percéhtis exceedg Bandaraya
Georgetowd share in 2010Similar toKuala Lumpud experiencédescribedn the
previous subsection) rapid suburbanisation and datalisation of urban
development in adjacent areas caused urban expansion away from the city centre
Furthermore, the establishment of manufacturing townships in these areas in 1980
fuelled the deconcentration proce@sbdullah et al., 2009)Geographically, this
metropolitan region covers the whole islaof Pulau PinangSate (which includes

the second largest citin Malaysig and several aream mainland Peninsular
Malaysia. These arease connected by a bridge and main highyalpwing people

to commute to the city. To date, the suburbanisationgz® has expanded towards

the mainlandather than on the island due to cheaper land gr{@égdullah et al.,

2009) Figure 4.4 shows the overall growth of Georgetowatropolitan Region

from 1980 until 2010.

72



Growth (%)

1 Bagan Samak
2 Relau
3 Kuala Selama
4 Serdang
5 Sungai Batu
6 Sungai Kechil
7 Permatang Pasir
8 Bujang
9 Bukit Meriam
10 Gurun
11 Haji Kudong
12 Kota
13 Kuala
14 Merbok
15 Pekula
16 Pinang Tunggal
17 Rantau Panjang
18 Semeling
19 Sidam Kiri
20 Simpor
21 Sungai Pasir
22 Sungai Petani

41 Mukim 2
| 42 Mukim 3

50 43 Mukim 4
44 Mukim 5
1o 45 Mukim 6
< 46 Mukim 7
to 25
47 Mukim 8
to 48 Mukim 9
49 Mukim 10
to -25 50 Mukim 11
51 Mukim 12
-50 52 Mukim 13

53 Mukim 14
54 Mukim 15
55 Mukim 16
56 Mukim 17
57 Mukim 18
58 Mukim 19
59 Mukim 20
60 Mukim 21
61 Mukim 1
62 Mukim 2
63 Mukim 3
64 Mukim 4
65 Mukim 5
66 Mukim 6
67 Mukim 7
68 Mukim 8
69 Mukim 9
70 Mukim 10
71 Mukim 11
72 Mukim 12
73 Mukim 13
74 Mukim 14

23 Telui Kiri
24 Bagan Sena
25 Junjong

26 Karangan

27 Keladi 75 Mukim 15
28 Kulim 76 Mukim 16
29 Lunas 77 Mukim 1
30 Naga Lilit 78 Mukim 2

79 Mukim 3
80 Mukim 4
81 Mukim 5
82 Mukim 6
83 Mukim 7

31 Padang China
32 Padang Meha
33 Sidam Kanan
34 Sungai Seluang
35 Sungai Ular

36 Terap 84 Mukim 8
37 Singkir 85 Mukim 9
38 Yan 86 Mukim 10

39 Mukim 1 87 Mukim 11

40 Bandar Prai (Mukim 1A)

Note: Bold is theargest cityin the metropolitan region

88 Mukim 12
89 Mukim 13
90 Mukim 14
91 Mukim 15
92 Mukim 16
93 Mukim 13 (Paya Terubong)
94 Mukim 14 (Bkt. Paya Terubong)
95 Mukim 15 (Bkt. Ayer Itam)
96 Mukim 16 (Ayer Itam)
97 Mukim 17 (Batu Feringgi)
98 Mukim 18 (Tanjong Tokong)
99 Bandaraya Georgetown
100 Mukim A (Sg. Pinang)
101 Mukim B (Sg. Rusa)
102 Mukim C (Permatang Pasir)
103 Mukim D (Bagan Ayer Itam)
104 Mukim E (Titi Teras)
105 Mukim F (Kongsi)
106 Mukim G (Kampong Paya)
107 Mukim H (Sg. Burong)
108 Mukim I (Pulau Betong)
109 Mukim J (Dataran Ginting)
110 Mukim 1 (Pantai Acheh)
111 Mukim 2 (Telok Bahang)
112 Mukim 3 (Sg. Rusa & Bkt. Sg. Pinang)
113 Mukim 4 (Batu Itam)
114 Mukim 5 (Bkt. Balik Pulau)
115 Mukim 6 (Pondok Upeh)
116 Mukim 7 (Bkt. Ginting)
117 Mukim 8 (Bkt. Pasir panjang)
118 Mukim 9 (Bkt. Gemuroh)
119 Mukim 10 (Bkt. Relau)
120 Mukim 11 (Telok Kumbar)
121 Mukim 12 (Bayan Lepas)
122 Bagan Serai
123 Bagan Tiang
124 Beriah
125 Gunong Semanggol
126 Kuala Kurau
127 Parit Buntar
128 Selinsing
129 Tanjong Piandang
130 Asam Kumbang
131 Bukit Gantang
132 Jebong
133 Pengkalan Aor
134 Simpang
135 Sungai Limau
136 Terong
137 Tupai

Figure 4.4: Population growth in Georgetovivietropolitan Region19862010

Johor

Bahru Metropolitan Region 1

Unlike the previousy mentioned

metropolitan regions,Johor Bahru District dominate the population share and

growth in this region This district includesthe third largest cityBandar Johor

Bahru Mukim The largest city however, experienced a major decliive the

population shargrom 30.9 percent to 7.7 perceanver thethree decadesxamined

On

the contrary,

the population share of surroundiageas PRlentong,

Pulai/Jelutong, Tebrauand Senai/Kulai)were two to four timesargerthanthat of

the largest city in 2010. This is due to the relocatiothefdate administrative centre

from the city centre to the adjacent acdaPulai/Jelutongandthe establishment of
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main industrial areas and ports ltentong The increasen population growth in
Tebrau and Senai/Kulaj was due to largecale urban developmenincluding a
university Universiti Teknologi Malaysijeand new townshipssigure 4.5 bows the

overall growth ofJohor BahriMetropolitanregion from 1980 until 2010.

1 Plentong 7 Tebrau

2 Pulai 8 Bandar Johor Bahru
3 Sedenak 9 Jelutong

4 Senai 10 Air Masin

5 Sungai Tiram 11 Jeram Batu

6 Tanjung Kupang 12 Serkat

Growth (%)
over 50
25 to 50
0 to 25
25 to 0
-30 to -25

over -50

i

13 Sungai Karang
14 Pengkalan Raja
15 Bukit Batu

16 Kulai

Note: Bold is théargest cityin the metropolitan region

Figure 4.5: Population growth inJohor BahriMetropolitan Region19862010

Kuantan Metropolitan Region i Similar to Johor BahruMetropolitan Regiord s
experienceKuantanDistrict dominated the population share and growtKuantan
Metropolitan RegionThis wasmainly due toKuala KuantarMukim, which includes
the fourth largestity, Kuantan Unlike the previousy discussedegions, the largest
city in this region maintaied a strong population shad almost 50 percenand
there was no sign of population deconcentratido meighbouringmukim Other
mukimthat sawsignificantgrowth areSungai Karang, Pekan, Kuala Dungun, Sura
and Cukal Thesemukimconsist of selsustaimng small cities located far from the
largest city.Figure 4.6 shows the overall growth of Kuantdetropolitan Region
from 1980 until 2010.
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20 Binjai

21 Cukai

22 Kemasik

23 Kerteh

24 Kijal

25 Pasir Semut
26 Teluk Kalung
27 Hulu Cukai
28 Hulu Jabur

Note: Boldis the largest cityn the metropolitan region

Figure 4.6: Population growth in Kuantavetropolitan Region19862010

What lessonganthese detailed patterns wietropolitan change teach us regarding
the course of urbanisah in Malaysia?In summary the mukim that include the
largest cities Kuala Lumpur, Bandaraya Georgetoward Bandar Johor Bahry
appear to havexperiencedglow and or negative population growth.contrast the
neighbouringmukimexceeded thpopulaton share and growth of teelarge cities.
Deconcentration of urban development and urban spréahih metropolitan regions
are the major causef this situation(Abdullah et al., 2009)As these cities gw
rapidly, urban development overflow into adjacent areas esbuih the

establishment of many netowns and industrial cengseaway from large cities.
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Other factors include the relocation pétional and stat@dministration centres
within metropolitan regiom to avoid urban congestion in city cergrand
establishment of largscale development impreviously undeveloped areas to
encourageirban developmerandgrowth away from urban centrgglasan & Nair,
2014)

Furthermore, observatioat the district level may not be adequate to examine
populaton changein detail For example, previous studi¢see Abdullah, 2012;
Abdullah & Mohd, 2009; Osman, Nawawi, & Abdullah, 200®ntified Timur Laut
District as one of the largesttigsin Malaysia which is not entirely true because the
largest city Bandaraya GeorgetowmMukim) coversonly a small portion of the
district while the resof thedistrictis rural in nature.

While it is clear that metropolitan areas are spreadingleataig ongoing
urbanisation in Malaysia, the relevance of these trendsffierential urbanisation
theory depends on what is happening in other settlements and rural areas and on
migration pattera A major shortcoming of this section that populationchanges
observedonly in metropolitan regionsAs discussed in Chapter, Arbanisation is
caused byhe deconcentration ahe population in loweilevel settlements and rural
areas. Therefore, the next section taskies gap by examining populatiarthange

for all settlement typethroughthe application ofdifferential urbanisation theory

44 Popul ati oy segtlavwtehment type

This sectiontestsdifferential urbanisation theorlpy analysng population change
using the new urbamural classificabn (built using mukim units) developedn
Chapter 3(Figure 3.6) Figure 4.3 shows populatiogrowth and shars by all
settlement typein Malaysiafrom 19802010.
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Figure 4.7: Populationgrowthandshare by settlement tye, 19802010

Based on Figure 4.The capital metropolitarsettlementype appeas to haveseen
the largest population growtliollowed by settlementsower in the hierarchy. In
other wordsgrowth occurs according tbierarchical orderthe largerthe settlement
the largerthe expectedgrowth. Howeverthe resultsfor population share tell a
different story. The population sharereasedn larger cities ¢apital and regional
metropolitan) but decreased lawer-level settlementsstall townsvillages and
remote villages).

Another way to observe population change is by examining the relative change rate

to thestarting year population and overall chamg®alaysia(Figure 4.4).
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Figure 4.8: Changerelativeto 1980 poplationandto Malaysiaas a whole

Similar to the resuls for population growth, the rela® change rate in Figure 4.8
displays a similar patternthe largerthe settlement, the larger and fagtee expected
change in population. Comparison tooverall dange in Malaysia, only the
metropolitan citiegcapital and regionaldisplayed a positive increasi population,
while the population obther settlemerttypes declined rapidlyexcept intermediate
sized cities. This situation indicates that overallngegan Malaysia since 198Was
primarily due to population growth in metropolitan citieprimarily in capital

metropolitarcities
Metropolitan cities are a combination @fcore city and itssurroundingsuburban

areassothe next step is to disaggedg them. Figure 4.5 shows populatgmowth
andshare of core citesand suburban aredor metropolitan cities.
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Figure 4.9: Population growth ansharein metropolitan cities.

Figure 4.9clearlyshows thathe populathn growth in suburban areas of batpital
and regional metropolitacitiesis significantly higher thamn the core cies, despite
decreasing over time. In terms of population shére,core and suburban areas in
both types ofmetropolitan aredaisplaya contrashg pattern the share in suburban
areas significantly increaseahile the share ircore citiesdecreasedThe resuls
showthatsuburban areas gained the largagbulationconcentrationmainly due to
rapid suburbanisation since 1980. Further® similar results emerged in terms of
relative change tthe starting year population and ¢werall changen Malaysig as
shownin Figure 4.6.
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Figure 4.10: Change relative to 1980 populatiand to Malaysias a wholén metropolitan
cities

Figure 4.6 showshe population in suburban areass four timeslarger in 2010

compaed to the starting yegpopulation in198Q Further, suburban areas wéene
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solecontribubrsto overall population change in Malaysidnese reultsindicate the
rapid suburbanisation process was a major factdhe overwhelming population

growth in metropolitan cities.

In relation todifferential urbanisation theorypy 1980,Malaysiamay have reached
the final stage ofirbanisationAPC, dueto high successive growth in suburban areas
andthedecline ofthe primacyof primate cities. Howevert is too earlyto determine

the urbanisation stage because the theory mainly canaeigration flows
Population growth between settlements henceiregfurther analyss (in Chapter

5). According to UN-Habitat (2016) there have been major patterns of
suburbanisation in the developing woflat the past few decades. 83e patterns
have been observed many developing countrieand the trendis motivated by
individual prefeences (e.glower living costs proximity to workplacs), poor land
management, anthe increase in mobility caused by the development of highways
andthe dominance of private transportation. This is trueha Malaysian context
where recent studidsave shown urban sprawhas becoma major problem due to
rapid suburbanisation in metropolitan regions caused by uncontrolled urban
developmenandgrowth (Abdullah, 2012; Hasan & Nair, 2014)

To expandthe current results, the next section investigatee demographic and
sociaeconomic changefor each settlement typ&@he aim is toshedsome light on
the nature and potential drivers of pégtion change that have been identified.
Further becausdlifferential urbanisation theoityas never been tested for Malaysia,
the next section als@presentsin original contribution of this thesis.

45 Demographi-ecandimBabgyeesett t g men

Due toissues regardinthe availability of datamentioned in Section 4,.for mostof
theanaly®s in this sectiondatawas takerfrom IPUMS International rather than the
MalaysiaDepartment of Statisticélowever, he datafrom the IPUMS Interngional
includesonly 2 percentof the total district population ands only availablefrom

1980 to 2000. Unlike the previous section, this secti@pplied the settlement
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classificationdeterminedby district units in Chapter 3 tanalysedemographic and
sacio-economicchangs by settlement typeChange bygender and age group
discussedn Section 4.5.1¢change byethnicityis discussedh Section 4.5.2change
by education attainmers discusseth Section 4.5.3change byccupation idustry
is discused in Section 4.5.4and change bytype of occupationis discussed in
Section 4.5.5.

4.5.1 Gender and age group

Theresultsfor gender and age group a@it intotwo parts.Thefirst part focuses on
resultsbased ora census from IPUMS Internationand thesecond partocuses on
results fromcensusdata provided by theMalaysia Department of Statistics. The
resultsare separatd into two partsbecausdPUMS International offergenderand
ageinformation by district level but cover only the period from 19800 2000. In
contrast,the MalaysiaDepartment of Statistics offeraore recent censtidata that
covers the periodrom 1980 t02010 by mukimlevel but is limited byage group.
This section discussesitcomeshat show the importance of gender and age grou
by settlement type and assesthe similaritiesand differences ofthe resultsfrom
the two data sources.

1. IPUMS International
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Figure 4.11: Sexshareby settlement type, 1982000
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As shown inFigure 4.11there is no rajor difference of sex by each settlement type
However,in terms of age grougrigures 4.12and4.13showa noticeable pattern of
populationgrowthandshare.
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Mature adult (45-59) Elderly (60 and over)

Figure 4.12: Populationgrowth by age group and settlementayh9862000

Surprisingly, the results in Figure 4.liddicatethatremote villages rdhthe highest
growth for all age groupsompared tmther settlement tygeThis is followed bythe
capital meéropolitanarea, intermediatesizedcities, regional metrpolitanareasand
small towrs/villages.As expected, théigh growth incapital metropolitarareasvas
mainly due to the includesuburban area3he results also shotatthere was more
growth in theolder adult(30 yearsand over)populationthanfor younger age groups
(below 30yearg for all settlement type To investigate this matter further, Figure

4.13showsthe change in population share
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Figure 4.13 Populatiorshare by ege groupandsettlement type, 1982000

The populationshareshownin Figure 413 tells a different story compared tahe
populationgrowth shownin Figure 4.2. First, the share pattern is similaver the
yearsfor most settlementypes, with the younger age groups hiag large shars
than the older age groupsHowever, theshare for younger age groupgradually
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diminished in subsequent yearén contrast, theshares for older adults increasl
Theseresuls indicate that th@lderage groups saw mosggnificant growth thathe
younger age groups. However, althougimote villags ha the highestgrowth,
there were neignificant changem their share

2. Department of StatisticsMalaysia
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Figure 4.14: Populationgrowth by age group and settlement type, 12800

Contrary to the growth results froflRUMS Internationaldatain Figure 4.12 the
growthresults fromMalaysiaDepartment of Statisticdatain Figure 4.14display a
more senBible patterni the larger the settlemetype, thehigher thegrowth One of
the main reason®r thisis the aailability of data between these two sourcébe
data from the Department of StatisticMalaysia coves the overall Malaysia
population and the analysiswas conductedising mukim units to analyse change
betweensettlementtypes which is more detafld and acuratethan theprevious
analysisthat is done by district levéFigure 4.12. Still, growthfor each age group
displaysa fairly similar patterntheolderthe age groupghe higher thegrowth. Note
that the growth percentages are also different betwegme 4.14 and Figure 4.12.
This difference between results due toModifiable Area Unit Problem (MAUP).
MAUP is a situation when the boundaries of geographical units can be changed

which could lead to inconsistent results in statistical anal@#ieng, 2004) It
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appears that there is an aggregation etfectause both boundaries are at different
scale and is used throughout the period studied,-20&0.
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Figure 4.15: Populationshare by age group and settlement type, 12800

Despite he differencesn data, the resultfor share in Figure 4.15agreewith the
share in Figure 4.13 First, the agegroup distributionfor all settlement type
resemblesa pyramid where the oldethe age groupthe smallerthe share Second,
there is adiminishing shardor younger age groups amdhincreasing shartor older
adults.

Overall, there ardour main findings in this section. First, chanlg age groups
more important thaochange bysex. Second, despite thdferencesbetween IPUMS
Internatonal dataand MalaysiaDepartment of Statisticdataand different spatial
scales (district/mukin) used to examine settlement charthe resultsagree. In other
words,district-level datafrom IPUMS Internationalproduce fairly similar results to
the mukim-level data from theMalaysia Department of Statisticgor explaining
settlement change Malaysia Third, the increasing growth arghare forolderage
groupsindicate that mor@eople in these age groups ategviving. One of thanain
reasos for ths the continuous increase of life expectancy and dedlinmortality
levels since the 1950s due to the improvement of nutritioa, availability of
preventive health programsand greater accessibility to curative medicine
(Hirschman, 198Q)In contrast, the diminishing growth armsthareof younger age
groupsaredue tothe continuous declinia fertility levels since the 196@=ausedy

social change, improved education, wodmesempowermentand increasing
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participation in the waking sector, and the postpoement of marriage and
childbearing (Hirschman, 1980) Fourth, the decline of fertility and mortaljty
followed by the rise opopulationgrowth and shaeefor older adultsmay relate to
population mometum. Population momenturarises wherprevious high fertility
resuls in a large proportion ofthe female populatiorbeing of reproductive age,
hence leaithg to a highbirth rate(Keyfitz, 1971)

4.5.2 Ethnicity

Besides gender and age, ethnicity also plays an important role idapopu
distribution in Malaysia.The ppulation in Malaysia is comprised of three major
ethnidties: Bumiputera Chinese, and IndiaBumiputerais the lagest ethnic group

andconsiss of Malay, who arethe majority andndigenougpeopk.
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Figure 4.16: Populationgrowth by ethnicity and settlemetype, 198632000

Figure 4.16 clearly shoswhatthe Bumiputerahad thehighestgrowth especially in
larger cities. Incontrast, other ethnic minaes had thehighestgrowth in small
towns/villages andemote villages. There are two possible reasons farRhist, due
to racial tensios between ethnicgroups, in 1969 the Malaysian government
introducedthe first national economic policie® restructure the community and
eradicde poverty amonghese group in the late 1960s by encouraging nthe

(especiallythe Bumiputera to becomenvolved in commercial and trading activities

87



in cities (Yaakob et al., 2010)Secondthe high populationgrowth for other ethnic
minorities may have beeatue tothelargenumbes of ethnicminorities living in East
Malaysia (Sabah and Saraw8tates). Accordingto Mahari (2011) more than 70
ethnc groupshave beernidentified in Malaysia including the three major ethnic

groufs.
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Figure 4.17: Populationshare by ethnicity and settlement type, 1923000

In terms ofthe population shareFigure 4.7 shows a clea distribution pattern
betweenthe Bumiputeraand ChineseThe Bumiputeraare more prominentin
smaller settlements and rural areas. In contrastCtlireseare more dominant in
|l arger settl ements. This is an imposgd r es ul
by British colonizes before the country gained independeriogplementedto
strengthen their cause and expltie countryby segregating ethnigroups in
different places. Historically, thefeas been significannmigration from China and
Indiadue to the increasing demand for welated workers during the Second World
War (Lestari, 1997) The Bumiputerawere redistributedby the colonizerto rural
areas to focus on faing andagricultural activitiesvhile the minoriy Chinese and
Indian focugd on trade and business activities in towns and areabyheaeas
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Furthermore, the exceptional percentage of ethminoritiesin cities resulted frona
colonial housing relocation progmme meant to block communist involvemént
local communities(Yaakob et al., 2010)Although the Bumiputerahad higher
growththan other ethnic minorities cities (Figure 4.16) their sharevasstill low,
indicating that segregatiostill existedin 2010 However, @ a positive side, the
national economic policies mentioned earlier seeinate hadpositive impats, as
evidenced by higlpopulationgrowth and increasinghares of the Bumiputerain
citiesthroughout thestudyperiod

4.5.3 Education attainment

Education level is another important indicatfor examining the population
distribution between settlemetypes. Generally, those whbave attained higher
education tenctoncentrating in areasith higher economic activiy. Figures 4.18
and 4.19 show populationgrowth and shasein terms ofeducation attainment by

settlenent typefor 1983-200Q respectively.
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Figure 4.18: Populationgrowth by education attainment and settlement type,-2080

Figure 4.18resentswo findings. Firstsurprisingly,remote villagehadthe highest
populationgrowth for alllevels ofeducation attaiment. Second, the growth pattern

do not vay by settlement typgethe highest growth was seem among thate
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attained tertiary educatidior all settlement type To further examine this, Figure

4.19 showgpopulationshare by education attainment and tetnent type
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Figure 4.19: Populationshare by education attainment and settlement type, 248D

Figure 4.19exhibits a classic patternthe larger the cit, the more educated the
population Theexceptional increas@a populationshares amonghose who attained
tertiary educatiorikely occurredbecausemore univesities and colleges were built
during thestudyperiodsandhencemore studentsvereenroled. However, although
remote villages had thkhighestgrowth, there was nosignificant changan their
population share ovehe period

4.5.4 Occupationindustry

The types of industry are commonly explairectording tothree main economic
activities: primary, secondargnd tertiary. Primary industries involve extractiagyr
materialsand includeagricultural, fishing, forestry, and mining activities. Secondary
industries consist of manufacturing and construction activities. Finally, tertiary
industriesinclude services such as electricity, gas and water, wholesale arnld reta
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trade, hotels and restaurants, transportation, storage and communications, financial
services and insurance, public administration and defence, real estate and business
services, education, health and social work, other services, and privatehblol

services.
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Figure 4.20: Populationgrowth by occupation industry and settlement type, 1838ID

Figure 4.20presentsthree findings First, secondary and tertiary industrisaw
major growth compared to primary industrythe main reasonfor this is the
economic transition from primary to mugector sector industries in the early 1980s.
Manufacturing sectors and modern servigesw substantially andvere centralized
in the vicinity of cities (Abdullah, 2003) Second primary industrysaw positive
growthonly in remote villagegind notin other settlement tyeThis isunsurprising
becausdhesearea aredominated by agricultural activitiesncethey are rural in
nature Third, similar as the mvious sectionsremote villages had thaighest
growth for all types of industryHowever, thismay nothaveaffectedthe population

share resultand thudurtherresults are providenh Figure 4.21.
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Figure 4.21: Populdion share by occupation industrand settlement type, 19&D00

Based onthe explanation inthe previous paragraptfigure 421 showsexpected
resuls for populationshars & more tertiary and secondaryndustry economic
activity in a larger settlementand more primaryindustry activity in smaller
settlements.Overall, this section showsclear segregation of industriescording

to settlement typelo expandnthis, the next sectionbserves types of occupation

4.5.5 Types of occupation

Generally different areas offer differerjpbs mainly is based on the economic
potential ofa particulararea. For example, faing is dominant in rural areas while
serviceoriened jobs are commonly located in town3o examine types of
occupation in Malaysia, occujans are groupednto three main categories: high
paid jobs, middlgaid jobs and lowpaid jobs. Higkpaidjobs consist of legislators,
senior officials, managsy and professionals. Middpaid jobs consist of
technicians, associate professionals, dedervice workersand shopworkersand
market ellers Finally, lowpaid jobs consist of skilled agricultural and fishery
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workers, crafts and related trades workers, plant and machine operators and

assemblers, and elementary occupations.
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Figure 4.22: Populationgrowth by occupation typand settlement type, 19&0D00

Figure 4.22 displaga noticeable patterhe population with madle-paid jobshad
the highestgrowth in most settlement typ®ver the studperiod, and th population
share for those withhigh-paid jobswas higher inthe capital metropolitan area
(particularly in the core)This is expectedconsidering the middipaid jobs are
commonly serve@nywherein Malaysia, and higipaid jobsare commony offered
in larger citiesThe @pital metropolitarareais where many multinational companies

aresituated with manyfirms and industries conctatedin thisarea
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Figure 4.23: Populationshare by occupation typand settlement tygg 19862000

Based on aimiilar interpretation adefore the population shasein Figure 423
showthat mddle-paid workers are more prevaten cities while lowpaid workers
aredominant in smaller settlement typend rural areafor the wholestudy period
For highpaid workers, thesharepattern isthe sames formiddle-paid worker they

are more concentrated in cities than in rural@area

Overall, te resuls in this section are similato those in previous sectiosn
Occupationtypesand industy are associatedith each other. For example, high and
middle-paid workers normally provelservices for the communityhich is also
known as tertiary industry. Lowaid or skilled workers are more dominant in

primary industry such as agricultural andhfiamg activities in rural areas.
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46 Concl usi on

Overall, this chapter offers three new contributionse dlinapter extergithe analysis
of population growth andirbanisation in Malaysia beyond major urban areas to
consider other areas (e.mitermediatesized cities, small towns/villagesandremote
villages) Further, it provides aranalysis of urban and rural areasusing a
classification relevanto differential urbanisation thearyrinally, it disaggregats

aready demographic and soegconomic facta for furtheranalysis

There arefive important findings identified in this chapter First, previous
urbanisation studiet;n Malaysia have mostly beenfocused on certain smalarea
units, which are insufficient to examine the smalfrea changes. Fogxanple,
existingstudies(see Abdullah, 2012; Abdullah & Mohd, 2009; Osman, Nawawi, &
Abdullah, 2009)dentified Timur Laut Districtas one of the largest city in Malaysia
ignoring the fact thatcitiescoveronly a small portion of thélistrict while the resof

it is rural in nature Thereforeit is importanf where possible, to observe population
change at amallerscale tharthe dstrict level, such as bynukim This isthe first
timethis has been done fdtalaysia

Second atthe macro level, the largpopulationconcentration in th€entralRegion

has created problems such as imbalahegban developmenand growth since
beforethe 1980s The distribution of urban centres wasasally uneven, and most
cities were located in higher density areas in Wééalaysia ratherthan in East
Malaysia. These urban centtesveexisted since the colonial period and/égrown
over the years.At the micro level, themukimthat represent laggcities in each
metropolitan regionKuala Lumpur, Bandaraya Georgetowand Bandar Johor
Bahru) experienced slow or negative growth and declining population share
throughout thel9802010 period Kuala Lumpur the national capital and most
urbansed aea in Malaysiahas lost some ofits attraction since 1980. Sinéaiala
Lumpuris confined to a limited physical space, further expansion beysidrder

is absorbed by the surrounding areas. The deconcentration of urban development and
urban sprawl arenajor outcomesof this situation. As large cities rapidly grptine

overflowing development dstens the suburbanisation process in adjacent areas.
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Other factors include the establishment of many new townships, major insstution

and industrial centres faway from large cities.

Third, the segregation of ethngroups bysettlementtype still exised in 2010.
Despite thenhigh population growth othe ethnic majority in most settlemetypes
ethnic minorities still hd the largestpopulation sharesn larger settlements. In
contrast, the ethnic majority maintashthe largest proportion in smaller towns and
rural areasThis is an end resutift he 6 d i v dsttategyareviduslyinupbsed

in the colonial periodo strengthert h e ¢ o Icausei andexploit $he country
althoughthe Malaysian governmetmtasimplementedvarious policiesto integrate

ethnicgroups

Fourth urbanrural segregation cassobe seerirom a sociceconomic perspective.
High- and middlepaid workers are more dominant irie€s as they are engaged in
services or tertiary industry. Lepaid or skilled workers moreommonlywork in
primary industry (agricultural and farming sectors) in rural @r&®ar secondary
industry,there is moreonstruction and manufacturing actyin cities mainly due
to industrialisation and growing urban developmeiithese soci@conomic
characteristics are known to be the main driverpajulationconcentration and
deconcentration in Malaysia.

Fifth, in relation todifferential urbanisation tlogy, Malaysia mayhave been inthe
final stage of urbanisatio®PC, since 1980asrapid population growth ircapital
metropolitansuburbarareas hasffset a decline inhe capital metropolitan coreAs
the capital metropolitan corarea(Kuala Lumpuy is saturated with economic and
urban developmenthis hashadimpact onagglomeration diseconomies ara$ults
in decentralisation towardsapital metropolitan suburbamreas Further the
populationin all settlement typeshows a typical age distributig with youngaduls
the largesiage group Furthermore,ere is no clear sign that Malaysia will move
towards the next urbanisation stag@ee., the polarisation reversal stageas
hypothesized in the theorigecausethe capital metropolitanarea contribues to
growth and maintaintheir dominance in terms of relative populatioompared to
smaller citiesegional metropolitareasintermediatesizedcities andsmall towns

villages).However, the real test of thikeorywill come whenexaminingmigration
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because théheory emphases net migration change rather than overall population
change and thehigh population growth ircapital metropolitan suburbaareas may
beinfluenced by naturgbopulationincreasanstead ofmigration This iscovered in

thenext chapter.
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Chapter 5
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51 1 ntroducti on

The previous chapter examined population gropatterrs by settlement type over
recent decades. The cause of this growth was a contribution of nadpakton
increase and net inward migratiorhe data do notllow for a detailed examination

of natural increase or net migration by settlement type. They do, however, permit a
study of internal migration flows. Migration is both an importéaxttor in local
population change and a key elemeint differential urbanisation thep to
distinguish between different stages in the urbanisation process. The next section,
Section 5.2provides an overview of the available data and the methods used in this
chapter.Secton 5.3then examines internal migration through observation of total
migration flows (irmigration and outnigration) and flows between origin and
destination. The resuslshow Malaysia experienced rapid rusabanmigration for

all settlementtypes sincethe periodfrom 19751980 due tohigh in-migration of
migrants from lowefevel settlements and rural areas. However, the migration
pattern changed towards urbarban migrationin the third period(19952000 in
capital metropolitarareas On the other &nd, ruralurban migratiorwasstill high in

other citieghroughout all periods. Section 5.4 extends the analysis ino8¢e8 by
incorporating the age structure of timegration flows. Surprisingly, there was
positive growthof in- and outmigrants age 45 and over imostsettlement types. In
contrast, there wasnegative growthof in- and outmigrants aged below 45.
Generally young adults have the highest mohiMich then slowly decling with
increagng age,sometimes increasing again ftirose wih young children anaf
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retirement agéBernard et al., 2014However, @spite the large positive growth of
in-migrants aged 45, the change terms of numebrs wasrelatively small. In
contrast, negative growth of -migrants aged below 45 resdt in a significant
decline innumbers The next section, Section 5.&mpares both imigration and
out-migration trough a net migration analysisThis sectionis the core of this
chapter as it identifies the urbanisation process as portrayed differential
urbanisation theoryThe results othis chapter disagree with the claim made in the
previous chapter that Malaysia experienced the final urbanisation stagaP@
stage since 1980 based on total population apdpulation change alone. This
chapter identifis that thre country experienced a shift frothe IPCstage tahe APC
stage by 2000 based on the transition of the migration process frorunogal to
urban-urban migration in the largest city, thapital metropolitan aredinally, this
chapter explores the contribution of netngration to population growth and the
total population in Malaysia. It appears that nemiigration hasa clearinfluenceon
metropolitan cities. In contrast, net migration in smaller settlements has little or zero

influenceon population growth antheoverall population.

52 Data and met hod

5.2.1 Data

The main data used for this chapterthe migration matrix ofpopulationin the
previousplace of originfive years ago andurrentresidence byotal and age groups
at District level (197580, 198691, 19952000, and 2002010)which are obtained
from the Department of Statistics Malaysieable 5.1 shows an example of the

migrationmatrix set:
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Table 5.1: Example of migration matrix of origin and destination population by District.

Destination

Origin District | District | District | District | District | District | District | District
(5yearsago] A B C D E F G H

District A 50 150 25 50 30 20 15 15
District B 100 200 50 25 20 30 10 10
District C 75 50 75 150 25 25 10 15
District D 125 50 100 225 25 25 15 10
District E 50 40 75 50 75 150 25 25
District F 30 80 125 50 125 250 25 25
District G 75 70 50 70 75 50 75 200
District H 75 80 50 80 125 50 125 250

5.2.2 Methods

In order to apply the Differential Urbanisation Theory approalh, Ristricts are

first grouped inteachsettlement tge (See Table 5125.3)

Table 5.2: Example of aggegation of District into each settlement type 1

Destination
District | District | District District | District | District | District | District
A B C D E F G H
Origin Large Large Medium | Medium Small Small Rural Rural
(5 years ago) cities cities cities cities cities cities areas areas
District |  Large 50 150 25 50 30 20 15 15
A cities
District | Large 100 200 50 25 20 30 10 10
B cities
District Me_c_hum 75 50 75 150 25 25 10 15
C cities
District | Medium 25 50 100 225 25 25 15 10
D cities
District |~ Small 60 50 75 50 75 150 25 25
E cities
District | Small 40 100 25 50 125 250 25 25
F cities
District Rural 75 70 60 50 75 50 75 200
G areas
District | Rural 75 80 40 100 25 50 125 250
H areas

Table 5.3: Example of aggregation of District into éasettlement type 2

Destination
Origin Large cities| Medium cities| Small cities| Rural areag
(5 years ago) ]
Large cities 500 150 100 50
Medium cities 200 550 100 50
Small cities 250 200 600 100
Rural areas 300 250 200 650
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Once all Districts have beeaggregated into each settlement type, Sectidi will

first examine total migration flowky observing the number of-migrants and out
migrant The result in this section will identify which migration is more dominant.
For example, if the number oitmigrant is greater than4migrant, it means more
people are moving out of the settlement. In contrast, if the numbemaifyinants is
greater than outigrant, then more people are moving into the settlement. Table 5.4
shows the example of the calatibn of total inmigrant and outnigrant (exclude

within migration flow).

Table 5.4: Example of total imigrant and oumigrant calculation (exclude within
migration flow)

Destination Total
Origin Large Medium Small Rural out-
(5 years ago) cities cities cities areas migrant
Large cities 0 150 100 50 300
Medium cities 200 0 100 50 350
Small cities 250 200 0 100 550
Rural areas 300 250 200 0 750
Total in-migrant 750 600 400 200

The next section, Section 5.3.2 examsimagration flows between the place of origin

and destination. This section allows a further observation on migration pattern where
it is rurakurban, urbasrural, urbarurban or rurakural migration. The result will be
explainedin terms of the percentagof in-migrans in each settlement tygé&able

5.5). The equation is as follow:

b6 & HRIE 6 QA HE o
0l @O 10980k
s 2 e s s s e KA QQ1 O QE 6O QE E
b 'O & Q0K &6 6 0t (o= Al 0 Tt MBS%T%T
0l EBQUUOME 10QQ0L
G®QI 6 QE OO QE ¢
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Table 5.5: Example of inmigration at destination percentage (exclude within district
migration)

Destination
Origin Large cities| Medium cities| Small cities| Rural areag
(5 years ago) ]
Large cities 0 25 25 25
Medium cities 26.7 0 25 25
Small cities 33.3 33.3 0 50
Rural areas 40 41.7 50 0
Total (%) 100 100 100 100

The next step is to incorporate the age group into the analyss vehéexplained in
Section 5.4.1 and Section 5.4.2. These sectiseshe same methed the previous
sections (See Table 5.3 and Table 34} the sake of clarity, ages have been groups
by stage in lifecourse children/ adolescentgage 014), young ault (age 1529),
middle-aged adult (age 304), mature adult (age 4®), and elderly (agé0 and
ovel).

The next step to examine the net migration flows for 1B&@1, 19912000 and
20002010in Section 5.5However, since migration dateere recordedon a five
year basis (19780, 198691, 19952000, and 20022010),there are no official data
on migration for the first five years of each decaii®831986, 19912005, and

2000-2005) Instead, these missing values are estimated by linear interpolation

WhereNM? is the ret migrationof the first five year periodNM? is the ret
migrationof the second five year period, aNd® is the ret migration of a

new time period

For example, the equation for net migwa of thecore city incapital metropolitan
for the period of 1980991
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Finally, Section 5.6 examines thentribution of net migration to populatiothange

and to total population in Malaysia.
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WhereNM""" is the ret migation of a certain time periochd P""*" is the
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Where NM"""is the ret migation of a certain time period ard® """ is the

mid-yeartotal population of a certain time period

531 nternal migration fl ows by

5.3.1 Total flows

sett

Net migration flows are the balance of inflows and outflows in an area. Therefore,

before considéng net migration, attentiomust first be paid to observé changes

over time in the size of inflows and outfloier each settlement typé&igure 5.1

includes the number of internal migrants with an unknown origin but a known

destination.Therefore the figure does not fully capturéet total number of out
migrants for each settlementype For analysis purposeg is essential thathe
distributionof the origins of these migrantss similar tothatof migrants with known

origins.
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Figure 5.1: Totalnumber ofin-migrant andoutmigrans for each settlement and unknown
origin outmigrans (excludng those whamigratedto the same settlemetype)
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Figure 5.1 shows a major differencefor capital metropolitan andregional
metropolitanareasdisplayin the number of irmigrants and outnigrans; there are
morein-migrans than outmigrans. In other wordsmore people arenigratinginto
metropolitan cities than moving oat them However,the capital metropolitan core
and suburban aredssplay an inversenigration patternthere arenore outmigrants
in the core and more iAmigrants insuburban areas. Thmontradicory migration
patterrs in these settlemertypes indicatethat capital metropolitan suburbaareas
experienced a large concentration of migrants whédeital meropolitan cors
experiencedthe opposite. Thidelps explain thepreviousch a pt er that r es u |l -
indicatedthe capital metropolitan corbad lostits primacy, causing more people to
be attraced to the suburban areas since 1980. Rapid suburbanisatiorctamsre
people to concentrate in suburban areas thaityirtores. Other factos include high
cosk and maintenance in coreie and the mushrooming of new largealeurban
development (e.g.universities, new townshipand industeg beyond core cyt

boundaries.

Another important finthg is that there are more ouhigrants for small
towns/villages than imigrans for all periods. Generally, large oeatigration flows

from this settlement y pe ar e d maivationto geekdegiter ecdreomiaan
social opportunities in larger cities. The decision to migrate feohowerlevel
settlement toa larger ciy highly depends on incomand living cost differential
arises from the spatial segmentation of labour and capital market across regions
(Saracglu & Roe, 2004)

Finally, therewasno major difference between the number efmigrants and out
migrans in intermediatesized cities andemote villagesexcept during the initial
period of 1975198Q Higher outmigration from intermediatesized cites was
possibly due tamigration towards the nearest or largeities (capital orregional
metropolitan areas)On the contrar, higher in-migration in remote villageswas

probablydue to migrantérom neighbouringor nearbysmall towns/villages.
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5.3.2 Flowsbetween origin and destination

As well as considering the aggregated number of migrants, it is important to also
examine the origin and destinatianThisanalysisis essentialo observehetypes of
migration flows involved (e.g, ruralurban, urbasrurd, urbarurban and rural

rural). Figure 5.2 shows a heat map of origestination low in Malaysiafor four
periods (19751980, 19851986, 19952000 and 2002010).

Destination (1980) Destination (1991)
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Capital metropolitan (suburb)
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Note: Within migation flow is excluded
Details of the origirdestination flow arshown in Appendices section in A2.

Figure 5.2: Origin-destination flow kat map
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Based orFigure 5.2, migrants originahg from small towns/villagescomprisedthe
largestin all destination settlementa the initial periodof 19751980. Large out
migration flows fromsmall towns/villages to larger settlements indicatpid rurai
urban (villages to larger cities) as well as udo@ban migration (small town®
larger cities).However, 1t is difficult to distinguish which migration type imore
dominant (ruraurban or urbawrban) becausesmall towns/villages are a
combination of small towns anthe surrounding villagesand rural areas As
mentioned in Chapte8, this isdue to modifiable areal unit problem whetes
spatial units(districts) usedto classify this settlement type larger than the actual
settlement size, henamveing both small cities andhe surrounding rurabreas
Nevertheless, ruralrban migrationmay bedominantbecausesmall towns/villages
were initially established asillages but then evolved into small towrtsser time.
Another importanfinding is the early deconcentratioof populationoriginatedfrom

the capital metropolitan cormto capital metropolitarsuburbarareas

In the second periodf 19861991 the trends & similar to the previais period
whereby most outmigration flows into larger settlements wer&rom small
towns/villages Furthermore migrants who ouimigrated fran the capital
metropolitan cordo capital metropolitan suburbasreascontinuel to have strong
sharesindicatinga continuous suburbanisation processapital metropolitan areas

A notable result during the third periofi 19952000 isthat migrantsfrom unknown
origins significantly increase in capital metropolitan andegional metropolitan
areas There is no clear explanation for tHiecausethe existing data does not
capture the migrant® origins. Moreover, migrants originahg from capital
metr@olitan core exceeded migrants from small towns/villages in capital
metropolitan suburbaareas This resultshowsa transition in the migration process
from ruralurban migation to urbarurban migrationduring this period The
transition process relatés the changing of urbanisation stages as hypothesized in
differential urbanisation theor\ote tte claim in Chapter 4that Malaysia haseen

in the APC stage since 1980 based tmtal population angopulationchange alone.
However, the results ithis sectiondisagree withthis claim whereby thecountry
experienced a transitidnom the Intermediate Primate CitliPC) stage tahe APC

stageby 2000based orthe migration transition process.
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In the final periodof 20052010, theravasa substantial ineaseof migrants from
unknown origin incapital metropolitarareas, withthe majority of them residg in
suburban arearatherthan core cies. These migrants possibly originated time
capital metropolitan corsstead oflower-level settlements basea the recent shift

in migration pattera Finally, there remained a largaumber ofmigrants migrang
from thecapital metropolitan core tcapital metropolitan suburbareasThis is due

to the continuous rapid suburbanisation processapital metroplitan suburban
areas fromthe mushrooming of new larggeale urban development (g.9.
universities, new townshipsand industries) beyond the core city boundaries
(Abdullah, 2003)

Overall Malaysia experienced rapid ruaban migration beginning inthe first
periodduelarge inmigration from loweflevel settlements and rural ardaslarger
settlementsMost destinations appeared to be in settlemétated at the West
Coast Peninsular (Se&3 in Appendices).One of the min reasorfor this is the
economic transition from agriculturbbsed towards manufacturing industries in the
early 1980swhich attractdlargenumbers omigrants seeking employment in cities
(Mahari, 2011) However, ruraurban migration was replaced by urbaivan
migration beginning inthe third periodof 19952000 when the percentageof
migrantscomingfrom the capital metropolitan corexceededhe percentage coming
from small townsvillagesin capital metropolitan suburbareas Theseunknown in
migrants incapital metropolitanareaspossibly came from core @& ratherthan
lower-level settlements based am shift of migration pattes In relation to
differential urbanisation theoryhe country may have shifted fraime IPC stage to
the APCstagein 2000,based on the migration transition procegs.confirm tis,

Section 5.5nalygsnet migration

The next section expasathis section by incorporating ageoups into the analysis.
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541 nternal migration fl ows by

Migration is a selective proceswith different agegroups commoly exhibiting
different migration pattes(Bernard et al., 2014) To examinedifferences in
migration flowsfor age groups, Section 5.4.1 reviews totaWBpand Section 5.4.1

examines flows between origin and destinatietitlement

5.4.1 Total flows

This section explains total flows by first reviewingrmgration flows in Figure5.3

and5.4, followed by outmigration flows in Figure5.5 and5.6
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Figure5. 3: Percentage growth ofdimigrants by age group and settlement type, 188D

There are twamain findings in Figure 3 First, there was positive growth of-
migrants of all age growpn capital metropolitan suburbaareas In contrastthe
capital metropolitarcore experienced the oppositéhis is expected because of the
continuous rapid suburbanisation processcapital metropolitan suburbaareas
since 1980which attractednigrants ofall ages.Secondthere wagostive growth

of in-migrantsaged 45 and oven other settlement tyge In contrastthere was
negative growthof in-migrants ageddelow 45.This resultis surprising because
generally young adultéaged 1529) have the highest mobilitywhich then slowly

declines with increasng age,sometimes increasing again ftrose withyoung
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children andof retirement agéBernard et al., 2014Yo further examine thig;igure

5.4 displays the numbersof in-migrants by age group.

300,000
250,000
£ 200,000
c
g
.© 150,000
£
£ 100,000
50,000 /\\

O /\; N7 \,\'/ N
3233¢3233¢32383L83238¢
©C 2 8oL B8P L 8L U8B Yo

[ C c c
© © © [
o o o o
[(e} [(e} (] [(e}

1980 1991 2000 2010

Year/ age groups
Capital metropolitan core Capital metropolitan suburb
Regional metropolitan Intermediate cities
—¥—Small towns/ villages Remote villages

Figure 5.4: Numberof in-migrants by age group and settlement type, 188D

The numbersof in-migrants in Figure 3.tell a similar storyasthe growth resulten
Figure 53. From 198062010, thenumberof in-migrantsof all age groupsn capital
metropolitan suburbaareasgradually increased. In contrasgpital metropolitan
core experienced the opposiespite the largeositive growthof in-migrantsaged
45 and overin most settlementsthe changein terms of numbers waelatively
small. In contrast, negative growth of-migrants aged below 45 resedt in a

significant declinen numbers

All settlements display a typical agkstribution where young adlts (age 1529)
haverepresent théargestnumber of inmigrants Young adults generallgonsistof
people leaving schoolbeginning higher education, entering the labour force,
forming uniors, and having childrerPeopletypicaly graduag¢ from high schol at
17in Malaysia whilethe typical age founiversitygraduation i20-25. Not everyone

has the privilege tenterhigher education in universityr college andmost people
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migrate to search for jobs after they graduate high schAtad. is supportedn the
analysisin Chapte 4 (Section4.5.4) that found thathosewith no education and
those who hadbtainedprimary educatiortomprisedhe largespercentages faalll
settlement type Furthermore, tis can also includgoung adults who have work
commnitments in other places it require them to migrate. The sansetrue for

newlywed couples whbavecommitted to stay near or with their partner.

Based on existing studies WINICEF, following family is the primary reasofor
internal migration in Malasia followed by environmental aspactcareer, marital
status, and education sta{WWNESCO, UNDP, IOM, & UNHabitat, 2012)A wage
earnes commonly brings with them a partner plushildren, hence caeeled
migrationandmigrationto follow family. For this reasorchildrenadolescentgagel
0-14) arethe secondargestgroup of in-migrants,presumably because each couple
has more than two children on averageéis group consistsfochildren and
adolescentsvho follow theirparentsto other cities omigrate forschooing outside

their hometowa.
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Figure 5.5: Percentage growth of eatigrants by age group and settlement type, 188D

The outmigraton growth in Figure % is similar to inmigration growth there was
positive growthfor outmigrants aged 45 and ovier all settlementypes. However,
this graphincludes ouimigrants from unknown origgand indicatesarge positive

growth for all age groups As explained in Section 53 most of these migrants
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possiblyoriginated fromthe capital metropolitan core based arshift in migration

patterrsin 19952000
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Figure 5.6: Numberof outmigrants by age grougndsetlement includingthe number of
out-migrantsof unknown origin, 1982010

Resultsin Figure 56 for the numbewf outmigrantshas beinterpreed similarly as
the resultsin Figure 54 for the numberof in-migrants for all settlement types,
young aduls comprise the largest graupurthermorethese resultsgree with the
growth resultsn Figure 55. First,the positivegrowth of outmigrants aged 45 and
over hasa small effecbnthe changén numbersIn contrast, the negative growth of
out-migrantsaged45 belowshows a noticeable declimenumbers forll settlement
typesacross alperiods particularlyfor small towns/villages Second, becaugkere
was large positive growth fooutmigrants of unknown originfor all age, their
numberssignificartly increasd and were almost the samas the number obut

migrants fromsmall towns/villagesn 2010.
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5.4.2 Flows between origin and destination

The patters of agespecific migration behaviour outlined abostso apply to the
population as a whole. Asdure 53 and Figure 5.8lustrate, the same basic pattern
also applies to flows between settlements of different typgsarticular, the highest
numbers foroutflow migration, regardlesof origin or destination settlement type,
were for those agets-29 years. However, theumbersandlevel of mobility varies
considerably by origin and destinationtehent type (Figure5.7 and5.8)
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age group
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There arefour findings based onFigures 5.7 and 5.8. First, the migration of
childrenadolescentsnto capital metropolitarareas(core city and suburban areas)
was driven by urbarurban migration throughout all periods: most
childrenadolescenmigrants in thecore city cane from suburban areas; in contrast,
most childrerddolescentmigrants in suburban areas came from core<itA
possible reasofor this isthe migration of parents within the vicinity due to chasg
in residenceao beneartheirworkplace ortto follow a spousewhich requira children

to migrate as wellFurther parentchild migration tends not to occurinto smaller
settlements or rural areas unless for a specific reason j&bgpromoton or
relocation) becauseapital metropolitanareasoffer better economic and social

conditionsand opportunities

Secondregional metropolitarareasandintermediatesized cities display a common
migration pattern: migrants of all age groupstli the largest number ofoung
adults) in these settlements came fromabler towns typically to seek better
economic and sociapportunities This relates to the analysis sbciceconomic
characteristics and settlement sizes in ChaptehBrethe larger the cjt, the higher

the earnings antthe betterthejobsthatareoffered.

Third, mostmigrants of all age groups small towns/villages andemote villages
came fromnearby areas. For exampkmadl towns/villages arenearintermediate
sized citiesandremote villages areear smaltowns/villagesFor examplethe rm

O6r emot e Vv rekplamamrgadsudchwdllageseale inot well connected by major
infrastructure and public transportation, hence limitmgration tha involves long
distance travelmainly to larger cities Furthermore, the rural settlement sotes
(e.g, FELDA, DARA, KEJORA) introduced by the Malaysian government during
the 1970s to improve the economics of rural communitiag be the main reason
that peopldhavemovedto smaller settlements and rural areas.

Finally, all destination settlemetypes display similar growth pattein terms of the
origin of migrants there wasmajor positive growthin the percentageof migrants
aged 45 and overompared to those aged 45 below all settlementypes (with

thosefrom an unknown origincomprisingthe largestpercentage Similar to the

interpretation in the previous section, destlitehigh mobility of migrants aged5
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and over, thehang in their numbers walatively smalkkr thanfor migrantsaged
below 45.

55 Net migration tf ltoywse by settl emen

So far theattention has been on patterns of inflows and outflows. However, overall
population change is driven by the net difference betweese thealysis of net
migration is important when examining thdifferential urbanisation theory
hypothesis because urbanisation is observed when the net migratiarge cities
exceedghat inmedium and small citied-urther polarisation reversalccurswhen

the net migration in mediwsized cities exceedbat inlarge and small cities, and
counterurbaisation occurs when the net migration in small cities excéeatsin
large and mediursized cities. Figure 8shows the net migration to each settlement
type in Malaysia for three decadé9801991, 1991200Q and 20062010.
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Figure 5.9: Net migration by settlement type, 198010

There are two main findings based on Figu@ birst metropolitan cities dapital

and regional metropolitan areas) maintained large-imigws throughout the
periods. In contrast, the netigration inlower-level settlementsiritermediatesized
cities andsmall towns/villages) was negative at first but then gradually increased

over time. The net migration remote villageson the other handeached a balance
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by the final period. Second,large differencen net migration can be seen between
the capital metropolitan core anchpital metropolitan suburbaareas; the apital
metropolitan core experienced continuous-agflows which is in contrastto
capital metropolitan suburbareas, Wich experienced continuous riefflows.

In relation to differential urbanisation theoryMalaysia was clearly still in the
urbanisation stagedue to large netinflows in the largest cit, the capital
metropolitanarea,during 19862010. However, the udmisation stageomprises

three sukstagesthe Early Primate City stage, Intermediate Primate City stage, and

Advanceal PrimateCity stage The results inSection 5.3.Zan be used taentify
Malaysiad s ¢ u r r. Eha tounsyterpgrenced a shift frahe IPC stage tathe
APC stage by 2000based on the transition éfie migration process from rural

urban to urbarurban migration ircapital metropolitan areas.

The APC stageoccurswhen the core o& primate city is saturated with economic
and physical development resuling in agglomeration diseconomies and
decentralisation towards its suburban areas. tagital metropolitan core in
Malaysia, Kuala Lumpur is confined by limited physical space and is fully
urbansed so further urban expansion beyonts border will spill over into
peripheal suburban areas. Althoudfuala Lumpurhad lost its attraction, the overall
capital metropolitan area still maintaiits dominance in terms of large riaflows
compared to other settlement sizes, which is comgisteith the theoryd s

assumptions.

Another way of thiking about net migration is to examiits relative impact on

population changeavhich is discussed in the next section.

56 Theel ati ve i mportéahowsof net

Population growth ariseffom the interaction between natural increase and net

migration However, this thesis only examines net internal migration, but not net

international migration whicks alsopart and parcel giopulation gowth. Although
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net international migration is excludedthis analysisthear results wouldoe similar

to net internal migrationbecausel) the size of international migranstocks
(immigransto and from Malaysiaqre relatively small fronthe overall populatiori

5.6 percent in 1990, 6.9 percent in 2000 &rekrcent 201QUNICEF, 2014) and 2)
since internal migration is more dominant than international migr@tideSCO et
al., 2012) therefore itshould be sufficiento explainthe overall story. Obviouslythe
changeof internation& migrantsis minimal because the Malaysian government

strictly controls the futuraumber of immigratsvia work permission and visa

Besides the relative importance of net migratitiis section can also identithe
relative importance of naturgopulation increase. For example, if net migration
adds 40 percent to population growth, then the remaining 60 percent sbheuld
contributed bynatural increasd-or anotherexample if net migrationdoes not add
to population growth i{ it has anegative percentagg then natural increases

entirelyresponsible fopopulation growth
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Figure 5.10: Therelative importance of net migratido population growtlin Malaysia,
19802010

There arefour important fndings based on giure 5.D. First, within the 30year
period, net migration pattesnin terms ofpercentageswere fairly similar but
gradually dimimshedover timein most settlements (excejot capital metropolitan
suburbararea$, indicatingthe decliningimportance of at migrationfor population
growth andthe increasing importance of naturpbpulationincrease Second net
migration in metropolitan citiegcapital andregional metropolitan areaspntributed
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the largest percentage$o population growthcompared toother settlement type
Third, net migration dd not contributeto population growth in thecapital
metropolitan core andmall towns/villages Finally, net migration hasa minimal
influenceon population gowth in intermediatesized cities andemote villags. In
other words, populationrgwth in metropolitan citiesjntermediatesized citiesand
remote villagesvasmainly due tca natural increase dhe population instead of net
migration flows. On the othdnand populationgrowth in thecapital metropotian
core andsmall towns/villageswas entirely due to naturgbopulationincrease. In
summary natural populationincreasewas the dominant cause of urbanisation in

Malaysig ratherthan migration flows.

One of the main reasdior this is high fertility levels primarily after the Second
World War periogdwhich resultedn the birth of dargenumber, who lateaged into
womenof childbearing age. Although fertility in Malaysiessteadily dropped since
the 1960s, the number of womehchildbearingageincreasd, resuling in a stable
number of births(Hirschman, 1980) This situation relates to the population
momentum effect. Population momentwecurswhen previous high fertility reswit

in a large proportion ofthe female poplation of reproductive age, hence lgeygto
large numbers obirths (Keyfitz, 1971) According toBlue and Espenshade (2011)
for countries still in the process of demographic transiwih a large proportion of
women of childbearing age or children that will entsoon enter this period
population momentursansignificantly impact population growth. On the contrary,
for countries that have completed demographic transatiehhavea large proportion
of ageingindividualsandthe elderlyalong with low fertility, population momentum
will not have asignificant impacton future growth and the total population will
eventually decline(Andreev, Kirill; Kantorova, Vladimira; Bongaarts, 2013)
Besides fertility,a major decline in mortality and increase in life expectarayalso
affect the natural increase of population due t@romement in nutrition levels,
increasing preventive health prograraad better accessibility to curative medicine
(Hirschman, 1980)

Another way of thinking about migration is to consider the size of net migration

relative tothe size of the séement population (Figure 5.11
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Figure 5.11: The relative importance of net migrationnud-year total population in
Malaysia, 1982010

Similar to Figure 510, which showshe relative importancef ne migration towards
the populationchange,Figure 5.1 shows the relative importance of net migration
towards the overall population. The two figures display similar reswithjn the
30 year period, the percentages follow a similar pattern but dimavishtime with
net migration in metropolitan cities (except ttapital metropolitan cojemaking the
largestcontribuion to the midyear population In contrast, nemigration in other
settlementypeshad little or zero contributionHowever, Figure A1 highlights the
scale of net migration more clearlpdicatingit is generally diminishing over time.
Over the periodrom 19801991, capital metropolitan suburba@reassaw a net
inflow that increasedits mid-period populationby 12 percent In 20032010, net
migration continued to ad thepopulation, but at a slower raté (@ percentof the

mid-yearpopulation).
Finally, Figures 5.12 and 5.13 display the spatial distribution of net migration

contribution to population change and ryelr total ppulation respectivelyThese

maps demonstrate that gains and losses were seen in both East and West Malaysia.
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57 Concl usi on

Similar asthe contributions irthe previous chapter, this chapter extstite analgis

of internal migration and urbanisation in Malaysia beyond major urban areas to
consider other areas (e.mitermediatesizedcities, small towns/villagesandremote
villages) and analgs urbarrural migration using a classification relevant to

differential urbanisation theory

Overall, Malaysia experienced rapid rutaban migratiorduring the first periodof
19751980due tothe large outnigration of migrants fronsmallersettlements and
rural areasto larger settlementsHowever, n the third peod, 19952000, the
migration pattern changed from rutaban migration to urbaarban migration
when the number ofcapital metropolitan corein-migrants exceededsmall
towns/villagein-migrants incapital metropolitarsuburbamareas In contrast, rural
urban migrationremaineddominant in othersmaller settlement tyge(regional
metroplitan areasandintermediatesizedcities). In terms of the increasingumbers
of outmigrants from unknown origgin the capital metropolitan areahére is no
clear expanation for this. However,they may haveoriginatel within the capital
metropolitan area (core or suburban area#t)erthan from lowetlevel settlements

based orthe changingnigrationpatternduring1995200Q

In terms of age groupsn-migrantsand aut-migrantsaged 45and overhadpositive
growth. In contrast, those aged below 45 disptiyegative growthln other words,
thoseaged 45 and over had higher mobility ththose under 45Theseresuls are
surprising because generally yoengge groupgespecially youngdulty have the
highestmobility, which then slowly decling with increasingage and sometimes
increagsagain forthose withyoung children anaf retirement agéBernard et al.,
2014) A possible reason for this is the decline in the number opleef active
migrant age (young adults) due to major declines in fertility. Thég/ betrue
because fertility levels in Malaysia \v@been deching since the 1960syith the
total fertility rate are at replacement leveh 201Q However, @spite thehigh

mobility of peopleaged 45 and over imost settlement tyge the changen the
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numberof migrantswasrelatively small. In contrast, tHew mability of peopleaged

below 45 resuétd ina significant declinén the numberof migrants

All settlement typeslisplayeda typical age distributigrwith young adults (agel5
29) comprisingthe largestgroup of in-migrantsand outmigrants Young aduis
generallycomprisepeople leaving schooknteringhigher education, entering the
labour force,forming uniors, and having childrerPeopletypicaly gradua¢ from
high schoolat 17 years oldn Malaysia whilethe age auniversity graduationis
between 20-25 years. However, not everyone has the privilegattain higher
education in university or collegandmost people may migrate to search dgob
after they graduate high school. This is supportetiertChapter 4 analysis (Section
4.5.4) which stags thatthosewith no education anthose whoobtaineda primary
educatiorcomprisedhe largespercentagem all settlement type Furthermorethis
also includesyoung adults who have work commitmeim other placeor young
newlywed couples whdiave committed to stay near or with their partn&his
relates toexisting studies byJNICEF that indicate thafollowing family is the
primary reasonfor internal migration in Malaysjafollowed by environmental
aspect, career, marital status, and educatgiatus (UNESCO et al., 2012)A
common reasoffor this iswageearnes bringing with them a partner plus children
when they migratehence the caeeled migrationand migration due téollowing

family.

However, migrationwas not themain cause of urbanisation in Malaysiastead it
wascausedy the natural increase of populatidine main reasotfior this isthe high
fertility levels after the Second World War perjodhich resulted in a large
proportion of womarbeing ofchildbearng age. Although fertility in Malaysihas
steadily dropped since the 1960s, the number of wowfechildbearing age
continues to increaseresuling in a stable number of birtl{slirschman, 1980)This
situationmay relate to poplation momentum. Population momentwocurswhen
previous high fertility resudtin a large proportion ahefemale populatiomeingof
reproductive ages, hence lgaglto large numbers dfirths (Keyfitz, 1971) Besides
fertility, other factos include amajor decline in madality and increae in life

expectancy since at least the 1950s.
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In relation todifferential urbanisation theoryhe results othis chapter disagree with
the claim made in the previous chapter that Malaysia experienced the final
urbanisation stage, th&PC stage beginning in1980 based ototal population and
populationchange alone. This chapter idensftbat the country experienced a shift
from the IPCstage tahe APCstage by 2000 based on the transitiothefmigration
process from ruralrbanto urbanurban migration in the largest city, tlapital
metropolitan area. RC is the stagein which the capital metropolitan core is
saturated with economic and physical development, imgqusgglomeration
diseconomies and decentralisation towaodpitd metropolitan suburbarareas
Further since thecapital metropolitan coreKuala Lumpur is confinedby limited
physical space, further urban expansion will go beysdordes. Although the
capital metropolitan core lost its attractilmmany the oerall capital metropolitan
area maintaied its dominance in terms of large fieflows compared to other

settlement sizes, which is consistent with the theory assumption.

Existing urbanisationstudies explain migratiorflows basedonly on historical
conext or recent experiensein Malaysia. Furthermore,data on districievel
migration flows(which is used to examine change by settlement tyglepsed by

the MalaysiaDepartment of Statistics disaggregate these flomlg by age. In the
absence of infor@ation about other attributes of migrants, the next chapter explores
the drivers of these migration flows through the application of a series of spatial
interaction models, using the so@oonomic attributes of the origin and destination

areas as proxiesif migration push and pull factors.
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Chapter 6

Déermi nmabesnmn@gt ati on
Mal ay s1Z2@BDO0

6.1 1l ntroducti on

Following internal migration studiesn Chapter 5, this chapter investigatthe
determinant®f migration flows in Malaysia from 198@o 201Q Generally, there are
variousdeterminantf migration such as demographic, economicgisl, cultural,
environmentalspatia] andhousing factorgChampion, Fotheringham, Rees, Boyle,
& Stillwell, 1998). Historically, rurakurban migrationin developed countries
(particularly during the industrialisatioperiod was mainly diven by economic
opportunitiesin cities (e.g, jobs in manufacturingndustries) which attraced rural
communities to migratdo urban areas However economic facterhad less
influence onmigrations flowwhen the migration pattern changed from runddan
to urbanrural migration in the late 19" century (Berry, 1980; Champion, 2003;
Fielding, 1982) Instead, migration flows were influenced by a combination of
factors €.g, demographic, environmental, cultural, spaietl housing factojs The
experience of developed countries the other handnay be irsufficient to explain
migration behaviouin develofng or less developed countriekieto the complex
nature of theecounties. For exampleruralurban migrationn sub-Saharan Africa
wasinfluencedby technological and institutionahangeinstead of industriagation
factors (Fox, 2012) The technobgical and institutionalchange introdced by
colonizers diminished major problems in African cities (efgod shortage and
limited access to disease preventimethod), thus attractingmore ruralurban
migration Besides technologicalnd institutional factorsenvironmental and socio

ecoromic factors (e.gagricultural crigs, famine, droughtsand povertyalso plagd
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an important partin the migration procesgHosszu, 2009)In terms of cultural
factors, men in Kenya are known to be the breadwinntbiss often requiringthem
to migrate to support tire families (Mihermutu, 2011) Nevertheless, theres
considerableevidence that economic factoplay a major partin ruraturban

migrationin bothdeveloping anddss developed countries.

To explain migration flows andidentify the determinantf internal migration in
Malaysig a variety of techniques weegloptedand several migration theories were
reviewed in Chapter .2Common migration modek include spatialinteraction
models, binary logit models, multinomial logit models, trend extrapolation models,
and microsimulation modelBecausethe purpose of this chapter is identify
migration determinantsand all the data are aggregateat area level atial
interaction models ar@referableto other modelgSectiors 6.2 to 6.4 discuss this
matter in deta)l The modelling istackled in two ways: 1) bymodelling total
migration flows in Section 6.e.g, netmigration, inrmigration and outmigration)
and 2) bymodelling migrationflows between origin and destinatiom Section 6.6
The reason totalmigration flows areincluded is to examine how wellthe
determinantsare being captured by the modeit an aggregate levelThe esuls of
aggregateflow models however, capturesonly a few determinantse(g, the net
migration model captuseonly one determinant).This is becausethis approach
modelsonly aggregate flows to each place, rather than the fulbéhdividual
origin-destinationflows. Further accordirg to Rogers (199Q)there isno such thing
as net migraon because migrastonly consiss of people who iamigrateand out-
migrate On the other handhe resuls for spatial interaction models for origin
destinationflows in Section 6.6capture plausible listsof determinants hene

explaining migratiorflow betterthanthe aggregate models

6.2 Brief revi emodefl smi grati on

According toStillwell andCongdon (1991)it is impossible to categeg migration
models becauset h ey ar e not 6 nThdreu ard agny diffgrent u s i v ¢

migration modelsappled in the literatureand it isdifficult to find multiple studies
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thathaveused similar model@Champion et al., 1998Nevertheless, it is possible to
categorse models thahavecommonlybeenused In the Malaysian context,only a
few studieshaveappliedmodelling techniqueto examine migration. For example,
the relationship of migratioto fertility (Bach, 1981)caree(Chattopadhyay, 1998)
ethnic concentratiorfChitose, 2001)and income and unemploymerfHussain &
Abdullah, 2014)

Accordingto Champion, Fotheringham, Rees, Boyad Stillwell (1998), migration
can be observedfrom a macroor micro perspective the former relates to
demographic process changen a region while the latter relas¢o thedutcome of
individuald gecisionmaking process Migration canalsobe categorised by the use
of crosssectional data (i.emigration in me time period) or timseries data (i.e.
migration in more than one time periodBased onthesereasons Champion,
Fotheringham, Rees, Boyland Stillwell (1998) introduced four types of migration
models: aggregate (macro) crosectional modelsdisaggregate (micro) cross
sectional modelsaggregate (macro) timseries models, andisaggregatgmicro)

time-series models.

6.2.1 Aggregate (macro) crosssectional models

Aggregate (macro) crossectional models arthe mostcommon type of migration
modek andarecommonly referredo as spatial interaction models. The models have
beenused in manymigration studies(see Dennett & Wilson, 2013; Sapiro, 2017;
Vobruba, Kormr, & Breitenecker, 2016; antfilson, 2006)as well asn other fields
such asconomis, town planning, and transportation studies (ergpdelling traffic
flows andmarket trading)Spatial interaction modelsléoknown aggravity model$
use a statistical approach to estimate or predict interaction anis flietween
populations and region®orjas, 1994)The data are compiled for one time period
and the migration flows can beggregated by total or by cohorthe migration
matrix includegotal migration flowsbetweerorigin anddestination; it can also lze
matrix of migration flow by cohorts (e.g.age groups, ethnicity)The general

equation of spatial interaction modelsa&follows:
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Mj = f (Xi, X, Xj)

where N representdhe migratim flow between origin and destinatiof{ ) is a
functional form; X representsattributesthat push migrants from an origin X;
representsattributes that atract migrants to a destian; ; and X; represents
attributes describing the afal separation of origin and destinati¢eg, distance

crossingheseq.

In general, theoutcome are modelled based oa selectedset of explanatory
variablesloneor more).There ardghreetypes ofspatial interaction migration modgel
that can be derived based on the general equatien productionor origin
constrainednodel; the attraction or destinatigonstrained model; and the doubly
constrained modelA detailed descriptionof these mdelsis providedin Section
6.4.2.

6.2.2 Disaggregate (micro) crossectional models

The application otlisaggregatémicro) crosssectional modelss basicallythe same
asaggregate (macro) crosectional modelbut uses individuamigrantdatainstead

of aggregatedmigrant dataEquivalent to thelestinatiorconstrained modeh the
previous sectiona binary logit modekan beused to estimate or predict the decision
of anindividual to migrate from an origin. In contraatmultinomial logit model is
equialentto the origin-constrained model anzhn beused to estimate or predict the
destination choice of migrants in terms of destinataitributes and personal
attributes (Champion et al., 1998)Recent examples of the application o
multinomial logt modelfor migrationinclude Soon (2010), Suryawanshi, Sharma,
Saggurti, and Bharat, (2016),and Olowa, (2012) The general equation of
disaggregated models is as below:

Phi = (Xi, Zn)

where R represents the probabilitypersonor household h in place i will migrate;

Xi representshe characteristic®f location i where person h lives; and répresents
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the of attributespersonh. The characteristics of locationmay include social and
economicconditiors at the origin. The person or household attribunetude age,

marital statusincome,housing tenuregccupationand other factorthat mayaffect

thedecision to migrate.

Disaggregatedhodel$outcome aremore accuratéhanthose ofaggregated models
because migration involveghe decisionmaking of individual migrants or
households instead of decisionsdryaggregateyroup ofmigrants(Champion e#l.,
1998) Further the models are more refingdan aggregated modegecause the
explanatory variables (e,gncome, age) can be included as continuous variables
insteadof aggregating the variableBor example, aggregated models may combine
age grops (e.g.0-14, 1529, 3044¢é ) while disaggregated models may include age
as continuous variable (e.g.0,1,2,3...)However,a shortcoming of these models is

theintensiveuseof datarequiredandfew applications in the literature.

6.2.3 Aggregate (macro)time-series models

Aggregate (macro) timseries modelsare commonly referred to as trend
extrapolation modebk. Trend extrapolationmodels areusel to predict future
migration by assuming the migration rate is constarthenfuture(Smith, Jeff, &
David, 2017) Unlike the previous two models, trend extrapide mode$ cannot
explan current or past migration flows and only predict migration fldesveen
origin and destinatianThe moded areespeciallyuseful for shortterm ratherthan
long-term forecasting because there is a small chance of major chenge
demographis and thesocial and economic conditions of a regaver a shorperiod
(Armstrong, 1985; Champion et al., 1998pwever the application of treemodeb

is limited if geographical or administra® boundaies change over timeue to lack
of time-series data or @uto the inapplicability ol model to the new boundaries
(Champion et al., 1998 he accuracy of ttee modek is reasonablédecauseahey
can be based opreviousor recenttime-period migration data to forecast future
migration.One of he mostfamousextrapolation modslis Markov chain analysis
Markov chain analysigs highly dependnt on the assumption that thmigration

matrix remains constant over the forecast perioxamplesof studies thathave
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applied Markovchain analysigor migration areJoseph(1975, Rogers(1966), and
Zimmermaon and Constant(2012) The general equation of éhmodelis shown

below

mi = M/ P

where m representsthe probability thatthe population originating in region i
survives in region j at the end of the time interl,representsurviving migrants
from origin i todestination j, and iRepresatsthe population of iFuture migrants

canthenbecalculate by:

pti= mi . P

where P*! represerst the regional populationat time t+1, m is the transition

probalility migrationmatrix, andP represents thpopulationattime t.

6.2.4 Disaggregate(micro) time-series models

Disaggre@te (micro) tine-series models useiicro timeseries data an@im to
forecastindividual migration behaviour under various demographic and secio
economic conditiondChampion et al., 1998)The moded are also knownas
microsimulation models. Microsimulation models are used when aggregate models
(e.g, Markov chain analysis camot explain factors that affecindividual or
householdehaviour or factorgfluencingthe behaviour are complefChampion et
al., 1998) Early applicatios of microsimulationmodelsincludemigration studie®f
specific ethnic groupever a certain time periagsing a grid magHansell & Gark,
1970; Morrill, 1965;Woo0ds 1981) A recent applicatiorof the model is for long
term population projection by accountifgy overseas migratio(King, Walker, &
Baekgaard, 2002Yhe model deals with samples (eigdividual characteristicsuch
as age, sex, marital statusnd income) rather than aggregate data (e.dotal
population) to avoid aggregation bias and produce more eltafecass (Smith et
al., 2017) Microsimulation models have long been udedanalyse the effect of
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policy on migrationtrends but the application of the model is extremely complex
andit is difficult to obtain datdSmith et al., 2017)

6.2.5 Summary

In summarythe accuracy ofdth crosssectional and timseries model§aggregated

or disaggregated} reasonable for only short forecast periobise models are useful

for shortterm forecasting because there is a small chance of major change in
demographis and thesocial and economic conditions of a regidfurthermore,
spatial interation models(i.e., binary logit modes, multinomial logit moded, and
microsimulation mode)sare suitable toexaminesmallareaunits that are known to

have largespatial differentiation. On the contrary, trend extrapolation moaleds
more accurate fdarge spatial unitbecause the effects of unusual conditions can be
averaged out areduced Moreover, the application @ftrend extrapolation model is
limited if geographical oadministrative boundary changes over tioezausehere

will be more errorif the forecastediataare limited toa certainnumber ofregions

On the contrary, spatial interaction models offer more opportunities to examine
geographical changBecause smakrea units are vulnerable to change, explanatory
models arethus appropride for thiscondition Unlike spatial interaction models,
trend extrapolation modelarecannotexplan current or past migtion flows due to
changesn economic and social conditioasdhaveonly been used to forecast total

migration flows(or by cohor}.

Overall to selecta suitablemodel for modelling migration, it is important to know
the purpose of thianalysisandwhat data isavailable. If the purpose is to understand
how migration is affected bthe economic and social conditions of a regidmernt
spatial interaction models (for aggregated datahary logit modet, and
multinomial logit modes (for disaggregate dataye preferable. On the other hand,
the trend extrapolation method is better if such information is not needédeor

purpose igo estimate or forecasbtal migmation flows.

Becausehe purpose othis chapter is to investigate the determinants of mignat

and all dataare aggregateds€de Section 6.3or more detall, spatial interaction
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models are preferabl@he modelling apgach is done in two ways: 1) by total
migration flows in Section 6.e.g, netmigration, inrmigration and outmigration)
and 2) by origirdestination flows in Section 6.6. Total migration flosre modelled
before the origirdestination flow to exame how well the model captisehe
determinants ahe aggregate levelThe next sectiomtroduces data for bah spatial

interactionmodeling approachks

6.3 Dat a

This chapter uses combination of datasets obtained fraime Department of
Statistics Malagia and IPUMS International. The dataset from Department of
Statistics Malaysia consist of aggregated migration flows (e-quignation, out
migration and nemigration) and flows from origin to destination district level,
19702010; whilethe datasefrom IPUMS International conssbf sociceconomic
characteristicof the population bydistrict level, 19762000. The reason dataset
from IPUMS International isised is thathe Department of Statistics Malaysia only
published soci®conomic data on thepopulation by State level which is not
essential for this study. However, datasets from IPUMS International is still
considered as official data because they retrieved it from the Department of Statistics

Malaysia. Table 6.1 showbke category and subategory of data from both sources.
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Table 6.1: Source and type of data

L Years
Source Category Sub-category(District level) available
Number of inmigrants
gep_art_ment of Migration Number ofout—mlgrants 1970
tatistics flows Number of net migrants 2010
Malaysia Number of flows taken from origin to
destination
Population Number of btal population
Sex Number ofmales
Number offemales
Number ofchild/adolescentaged0-14)
Number ofyoung adul (aged 129)
Number ofmiddle-aged adul{aged 3944)
Age-group
Number ofmature adult (aged 459)
Number ofelderly (aged 60 and over)
Number by workingage group (aged 1(b)
N tothni —
Ethnicity umber ofet n!c mgjor!ty
Number ofethnic minority
Marital Number ofsingle
IPUMS st:trllJt: Number ofmarried 1970
International Number oprlowed separated . 2000
Number of without formal education
Education Number ofprimary education
Attainment | Number ofsecondary education
Numbe of tertiary education
Emol . Number ofemployed
mploymen
Status Number oMnemponed
Number ofinactive
Number of lowpay jobs
Types of . .
: Number of mediurpayjobs
occupation _ _
Number of highpayjobs
Types of Number dé primary industry worker
occupation | Number of gcondaryindustry worker
industry Number of ertiaryindustry worker

There two problems witthe IPUMS International dataset: 1) the sample only covers

2 percent from overall District population; and 2) there is farmation for 2010. In

contrast, migration data frorthe Department of Statistics Malaysia coveali

migration flows in each Districtor all census yeardn order to fitboth datasets

together, first,all information from IPUMS International dataseeel to be
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convertedinto percentages. Table 6.2 shawexample of adjustment made of the

IPUMS International dataset.

Table 6.2: Example of adjustment of population by sex of District A

Sex Number of populatior| Percentage
(@) (a) / Total (a) *100

Male 253 50.8

Female 245 49.2

Total 498 100

Once all information has been converted into percentages, then the next step is to
prepare and organize the datasets based on the selected modelling techniques.

6.3.1 Aggregate flow models

This modelling approachsesa dataset witfone row per census per District. In total,
there are 510 number of observations (District) from 1970 until 2010: 119 for 1970
1980, 127 for 1980991, 131 for 1992000, and 133 for 2068010. The reason
each peod consist of a different number of Districts is due to the changes in
geography as time pass&ach row of Districtconsistsof 38 columns of variables
(Table 6.3).
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Table 6.3: Variables for aggregate migration modelling

Variables Category Sub-category
) ) Number of inmigrants
\I?;?aeg}ggnt ]',\I/I()'sv?tlon Number of ou4migrants
Number of net migrants
Population Number of btal population
Sex % of Male
% of Female
% of Child/adolescents
% of Young adult
Age-group % of Middle-aged adult
% of Mature adult
% of Elderly
% of Working age group
. % of Ethnic majority
Ethnicity % of Ethnic minority
% of Single
Marital status % of Married
% of Widowed Separated
% of Without formal education
Education % of Primary education
Attainment % of Secondary education
% of Tertiary education
Indfependent % of Employed
variables Employment %
Status o of Unemployed
% of Inactive
% of Low pay jobs
Types of % of Medium faid jobs
occupation _ —
% of High paid jobs
Types of % of Aimaryindustry worker
occupation % of Secondaryindustry worker
industry % of Tertiaryindustry worker
Capital metropolitan core
Types of Capital metropolitan suburb
settlement Regional metropolitan
(Dummy Intermediate cities
variables) Small towns/ villages
Remote villages (excluded)
Year 19701980 (excluded)
z(gjr;smy Year 19801991
variables) Year 19912000

Year 20062010
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Once the dataset is prepared, the next Eep examine the data distribution to
check whether it is more or less symmetrical. This can be checked by calculating
skewness or visualising using a histogram. If the variable is highly skewed (e.qg.
skew more than 1.0), then it should be transformddréenclusion into the model.

To transform the variable, first the minimum value of the variable need to be
checked whether it is negative or 0. If it is O, the distribution has to be shifted to the
right to make all values positive (e.g. if the minimuadue is-30, add a constant
value such as 31 to every value, which means the new minimum will be 1). This
transformation will leave the shape of the distribution, and its skewness, unchanged.

To make the distribution more symmetrical:

1 If the skew is posite, then possible transformations tested are log and
squareroot.
1 If the skew is negative, then possible transformations tested are square and

cube.

Whichever transformation results in a skew closest to zero is the one used as the
dependent variable faregression purposes. If no transformation produces a skew
closer to zero than the skew of the original untransformed distribution, then the
original version of the variable issued. Table 6.4 shows the data transformation of

variables for the aggregate magjon model.
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Table 6.4: Data transformation for aggregate migration model

. Best Skewness
Variables Skewness transformation after _

transformation

Number of irmigrants 3.81 natural log 0.14

Dependant Number of outmigrants 412 natural log 0.05
variables Number of net migrants 2.80 ?3:';;?2208? -1.97
Total population 4.13 natural log 0.30

% of Male 0.66 - 0.66

% of Female -0.66 - -0.66

% of Childladolescents 0.00 - 0.00

% of Young adli 0.97 - 0.97

% of Middle-aged adult 0.28 - 0.28

% of Mature adult 0.11 - 0.11

% of Elderly 0.55 - 0.55

% of Working age group 0.14 - 0.14

% of Ethnic majority -0.60 - -0.60

% of Ethnic minority 0.60 - 0.60

% of Single -0.67 - -0.67

% of Married 0.45 - 0.45

Independent| 9 of Widowed 0.56 - 0.56
Variables % of Without formal education -0.10 - -0.10
% of Primary education -0.08 - -0.08

% of Secondary education 0.92 - 0.92

% of Tertiary education 3.37 nagj(ﬁl)log 0.69

% of Employed 0.75 - 0.75

% of Unemployed 0.86 - 0.86

% of Inactive -0.73 - -0.73

% of Low pay jobs -0.71 - -0.71

% of Medium paid jobs 0.80 - 0.80

% of High paid jobs 0.69 - 0.69

% of Primary industry worker -0.26 - -0.26

% of Secondary industry worker 1.03| natural log +1) -0.68

% of Tertiary industry worker 0.43 - 0.43

The socieeconomic variables in Table 6.4 are considered to be important based on

theoretical revi ews: For exampl e, Ravenstei |
are more migratory than males; ethclassical migration theories such as Harris

Todaro twesector model and Gravity model assummigrant's decision is made

basd on rational economic reasons (e.g. wage, gpportunities); Dualistic

Economy Model highlights the absorption of surplus labfvom the agricultural

sector into the industrial sector in urban ardd®ung, 2004) In Britain,
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counterurbanisation is caused by mafftuent or educated people are in seasth
better living conditiongHosszu, 2009)in Germany and Francepunterurbanisation
was more apparent among people who aged below 18t 30 while other age
groups dsplayed weak urbanisation pattgfielding, 1982; Kontuly & Vogelsang,
1988; Kontuly et al., 1986)

This step ends data preparation for aggregate migration modelling. The next section
will explain data preparation for spatial interaction models of oiigistination

flow.

6.3.2 Spatial interaction models

Datasets for this modelling approach consisbnerow per census year perigin-
destination District pair. In order to examine flows of one place to another, flows that
involve the same origin and destination (i.e. irdrstrict flows) are removed. The

final number of observations by census year isvshio Table 6.5.

Table 6.5: Number of observation per origdestination District pair.

Origin | Destination| Number of

Period District | District observation
1970680 119 127 14,994
198091 127 131 16,510
199100 131 133 17,293
Total - - 48,797

Table 6.5 shows the number of origin district and destination district are different
within each time period. This is because of the change in geography as time passes.
For example, some districts are disaggregated into two or moretdidty the
Malaysian government for administrative purpose. There is also an aggregation of
two or more districts into one district, but the numbers that are disaggregated are
greater than the number that are aggregated. As mentioned earlier, the ntimber
observations only include the number of flows in different origin to a different
destination (i.e. intedistrict flows). Each origin-destinationand yeaispecific row

consists 065 columns of variables (Table 6.6).
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Table 6.6: Variables for spatial interaction modelling

Variables

Category

Sub category

Dependant
variable

Migration flows

Number of flows taken from origin
to destination

Independent
variables

Distance

Straight dstance (krf) from origin
to destination

Flow involving
changing of
settlement
type

Flow
attributes
(Dummy
variables)

Flow from core city to suburban

Flow from core city to other area

Flow from suburban to core city

Flow from suburban to other
suburban

Flow from suburban to otherea

Flow from other area to core city

Flow from other area to suburban

Flow from other area to bérarea
(excluded)

Flow involving crossing sea

Flow not involving crossing sea
(excluded)

Flow involving
crossing the sea

Flow involving crossing sea

Flow not involving crossing sea
(excluded)

Population

% of Total population

Sex

% of Male

% of Female

Age-group

% of Childadolescents

% of Young adult

% of Middle-aged adul

% of Mature adult

% of Elderly

% of Working age group

Ethnicity

% of Ethnic majority

% of Ethnic minority

Sociceconomic
characteristics

at origin Marital status

% of Single

% of Married

% of Widowed

% of Without formal education

Education % of Pimary education
Attainment % of Secondary education
% of Tertiary education
Empl % of Employed
mployment % of Unemployed
status _
% of Inactive
T ¢ % of Low pay jobs
ypes o % of Medium paid jobs
occupation

% of High paid jobs
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Sociceconomic
characteristics
at destination

Types of % of Primary industry worker
occupaion % of Secondary industry worker
industry % of Tertiary industry worker
Population % of Total population
Sex % of Male

% of Female

% of Childadolesents

% of Young adult
Age-group % of Middle-aged adult

% of Mature adult

% of Elderly

% of Working age group
Ethnicity % of Ethnic majority

% of Ethnic minority

Marital status

% of Single

% of Married

% of Widowed

% of Without formal education

Education % of Primary education
Attainment % of Secondary education
% of Tertiary education
— % of Employed
mployment % of Unemployed
status :
% of Inactive
T ¢ % of Low pay jobs
ypes o % of Medium pid jobs
occupation - —
% of High paid jobs
Types of % of Primary industry worker
occupation % of Secondary industry worker
industry % of Tertiary industry worker

As previously, the data distribution needs to be checked and transform variables that
arehighly skewed (Table 6.7). Transformation of data is done by each period (1970
80, 198091 and 1992000) instead of the overall period (192000) due to a
specific reason which will be explained in Section 6.4.2.
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Table 6.7: Data transformation for spatial interaction modelling

Best Skewness
Skewness Transformation after
** transformation
Variables o - o o - ol o - o
e} (@] o (e (e} o [ee] (o] o
1<) o) 4 <) o) 4| & & X
N~ [c0] (o2} N~ Q (o2} N~ (<o} (2]
(o2} (] (o2} ()] ] (o2} o2} (o2} ]
— — — — — — — — —
Dependant I T
) 13. . . - - - . . .
variable Flow from origin to destination 2| 328 46.8 13.2 | 32.8 | 46.8
Distance (km) from origin to destinatio; 0.2| 03| 0.3 - - 02| 03| 03
% of Total population 39| 31| 33 LN LN [ LN | 01| 04| 03
% of Male 06| 08| 05 - - -| 06| 08| 05
% of Female -06 | -0.8| -0.5 - - -|-06| -08| -05
% of Childadolescents | -0.4| -0.2| 0.0 - - -| 04| -02| 00
% of Young adult 11| 12| 06 LN LN -| 08| 06| 06
% of Middle-aged adult 05| 05| 01 - - - 05| 05| 01
% of Mature adult 03| 02| -01 - - -| 03| 02] -01
% of Elderly 04| 02| 01 - - -| 04 02| 01
% of Working age group | 03| 04| 0.2 - - -| 03| 04| 02
% of Ethnic majority 05| -05| -05 - - -| 05| -05]| -05
% of Ethnic minority 05| 05| 05 - - -| 05| 05| 05
% of Single 08| -1.2| -1.2 -| CUBE | SQ| -08| -0.7| -0.8
% of Married 07| 12| 11 - LN | LN | 07| 08| 07
% of Widowed 03| 06| 08 - - - 03| 06| 08
Origin 0 i
9 % of Wlthout formal 09| 03| 01 i i | 09l 03| 01
education
% of Primary education 07| 00| -05 - - -| 07| 00| -05
Independent . .
variable % of Secondary edudah | 29| 19| 09| SQRT| SQRT| -| 08| 01| 09
% of Tertiary education 17| 18| 35| SQRT| SQRT -| 06| 06| 01
% of Employed 05| 10| 08 - LN -| 05| 06| 08
% of Unemployed 08| 08| 07 - - -| 08| 08| 07
% of Inactive 04| -1.0| -0.8 - - -|-04| -10]| -0.8
% of Low pay jobs -1.3| -1.0| -0.7 | CUBE SQ -| 05| -07]| -0.7
% of Medium paid jobs 15| 13| 09 LN LN -| 00| 02| 09
% of High paid jobs 1.0| 04| 05 - - -| 10| 04| 05
5 - -
% of Primary industry |, 5| 57| 00| so | -] -02|-07]| 00
worker
5 -
% of Secondary mustry | 4| 44| gg -| sorT| -| 09| 01| 09
worker
5 ——
% of Tertiary industry 120 071 o2 LN i | 03! 07| o2
worker
% of Total population 31| 33| 32 LN LN | LN [ 04| 03| 04
% of Male 08| 05| 08 - - - 08| 05| 08
o % of Female -0.8| -0.5| -0.8 - - -|-08| -05]| -0.8
Destination -
% of Childadolescents -0.2| 00| 01 - - -1 -02| 00| 01
% of Young adult 12| 06| 08 LN - -| 06| 06| 08
% of Middle-aged adult 05| 01| 0.2 - - -| 05| 01| 02
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% of Mature adult 02| -0.1| -05 - - -| 02] -01]| -05
% of Elderly 0.2 0.1 0.5 - - - 0.2 0.1 0.5
% of Working age group| 04| 02| 03 - - -| 04| 02| 03
% of Ethnic majority 05| -05| -0.7 - - -|-05]| -05]| -0.7
% of Ethnic minority 05| 05| 07 - - -| 05| 05| 0.7
% of Single 1.2 -1.2 0.1 | CUBE SQ -1 -0.7| -0.8 0.1
% of Married 12| 11| -0.2 LN LN - 08| 07| -0.2
% of Widowed 06| 08| 0.6 - - -| 06| 08| 06
% of Without formal 03| 01l o1 ) ) | 03! 01l o1
education

% of Primary education 00| -05| -0.7 - - -| 00| -05]| -0.7
% of Secondary educatioy 1.9| 09| 0.3 | SQRT - -| 01| 09| 03
% of Tertiary education 18| 35| 28| SQRT - -| 06| 01| -0.3
% of Employed 10| 08| 06 LN - -| 06| 08| 06
% of Unemployed 08| 07| 17 - -|LN| 08| 07| 03
% of Inactive -1.0| -0.8| -0.7 - - -|-10| -08]| -0.7
% of Low pay jols -1.0| -0.7| -0.3 SQ - -|-07| -07]| -03
% of Medium paid jobs 13| 09| 03 LN - -| 02| 09| 03
% of High paid jobs 04| 05| 08 - - -| 04| 05| 08
% of Primary industry 07! ool 03 ) ) 107! 0ol o3
worker

% of Secondary industry 10| 09| 07/ sorT ) 1 o1l 09!l o7
worker

% of Tertiary industry 07! 02! o1 i i 1 o7l 02! o1
worker

Note:
* Flow is not transformed although it is highly skewed in order to perforrlinear
regressions (Poisson and Negative binomial) that require counts variable.
** LN = natural log
SQRT = square root
SQ = square
CUBE = cube

This step ends data preparation for Spatial Interaction Modelling. The next section
will discuss methods on how to perform the modelling starting with aggregate
migration flow nodels in Section 6.4.1 followed by origitestination flow models

in Section 6.4.2.
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64 Met hods

6.4.1 Aggregate flow models

The modelling process uses three typeregression methods: Ordinagaktsquare
Poisson and finalljNegative binomial regressionBhree different regression models

are used to test which approach is better in explaining the aggregate migration flow.
For example, Ordinary least square regression assumes the dependent variable (e.g.
in-migration) has a normal (Gaussian) distributioowdver, since the values ofin
migration and oumigration cannot be negative, the distribution normally is
asymmetrical and highly skewed with a long tail to the right, hence resembling
Poisson distribution. Negative binomial on the other hand has sistaibution as
Poisson and both models used the same type of dependant variable: Both models
deal with count dependant variable but Negative binomial model usually is used
when the outcome of Poisson model is edspersed. Ovedispersion happens
when the conditional variance exceeds the conditional mg#DLA: Statistical
Consulting Group, n.d9r residual deviance ofraodel exceeds degrees of freedom

(Dormann, 2016)This analysis can be fitted as follows:

Net migratioi*** ~ year+ settlement_type + total_pdp socioeconomit

In-migration™* ~ year+ settlement_type + total_pdp socioeconomit

Out-migration"™* ~ year+ settlement_type + total_pdp socioeconomit

t-t+1 tt+1

Where Net migratior™* and In-migration and Out-migration are the net
migration, inrmigration anl outmigration that occurs from one time period to the
next, yearis dummy variables for census yeagttlement_types dummy variables
for types of settlementotal pop is the total population at the starting yeand

socioeconomitarethe best setof socioeconomic attributes the starting year.

In order toobtainthe best sebf socioeconomic attributethis chapter refers to the
guideline provided byield (2009) Backward regressiomethod is used to retain
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the met important variables and remove those thates® or notignificant This
method starts by inserting all explanatory variables into the model and it calculates
the contribution of each variable based on their significance value. If a variable is not
statistically significant, then it will be removed from the model and the remaining
variables are rassessed. Besides the backward method, there is also a forward
method. The forward method is known to operate opposite to the backward method.
The forward nethod starts with the null model and selects the most significant
variable first and then look for the second best, third and so forth. However, the
backward method is preferable rather than the forward method because of the
suppressor effects. The supp@seffects are more likely happens when using the
forward met hod when the &épredictor has a
vari abl e i s(Fielde2D0®) Therefors, tha fortvard method is prone to a

higher risk to not include a significant Vele into the model.

However, there are also several shortcomings in both methods. The methods are
arguably to not consider the researcherd
predict the outcome. This situation may lead to the differences bethe@utcome

and theoretical findings. Furthermore, there is a possibility that the methods may
capture too many variables which have a small contribution to the outcome (over

fitting) or may not include important variables into the model (uifittang).

The main reason the backward method is chosen is that all explanatory variables
selected in Section 6.3 are known to have theoretical importance. For example,
Ravensteinds migration | aw indicates tha
migration isdue to more commerce activities in towns; 4otassical migration

theory such as Harrifodaro twesector model assumedigrant's decision is made

basd on rational economic reasons (e.g. wageppdortunities); and theulistic

economy model highlighs the absorption of surplus labour fraire agricultural

sector into the industrial sector in urban argasung, 2004,

The quality of the model will be examined basedtl®m model fit:R-Squared and
Akaike Information CriterionThe higher the Bquared, the better because more
variation betweerthe dependant and independent variables are explamedte

model; On the contrary, thé\kaike Information Criteriomalso known as AIC is
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mainly usedto asses quality of nelmear model (Poisson ardegdive binomial)

where lower the AIC the bettadowever, the AIC of a model can only be compared

to amodel that is similar typee(g.the AIC ofan Ordinary least squaneodel cannot

be compared tAIC of a Poisson modebr Negative binomial modgl Furthermore,

the AIC can only be compared to a model that has a similar dependant variable (e.qg.

In-migration to Inmigration).

Besides observing-Bquared and AlCandher alternativas to checkthe quality of

the model is byperforming predictive checkingtest According to Andrew &
Jennifer (2006) the purpose ofredictve checkingtest isto assess errors or
uncertainty produced in the modbl simulating several scenariofhe function
takesa model and the set of independent variables used and pegéatiations from

the model.The outcome of the predictive checkingttavill show a comparison
between the distribution of actual values of dependant variable and the expected
values as well as the simulated values. If the simulated values or curve is close to the
expected values, the proposed model is deemed to bettiee finderlying data. In
contrast, if the simulation values or the curve is a mismatch to the expected values,

then the model is deemed to be poor to the underlying data

6.4.2 Spatial interaction models

There are esveral steps taken to build to a model of tlwevfbetween origin and
destination the process startsitv a) unconstrained null modeipllowed by b)
doubly-constrained model; c) origiconstrained model; )ddestinatiorconstrained
model; and finally developed into ahwnconstrained modeA detailaed explanation

of these models will be explained in the respective topics. As noted in the previous
section, the quality of each model created will be assessed based on the values of R
squared for Ordinary least square model, AIC for Poisson and Negatiomihal

models, and predictive checking analysis.
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a) Unconstrainednull model

Before modelling spatial interaction, it is important to understdr@albasic
relationship between flow and distaneging an unconstrained null mod&he
reason itnciomscalai meddoéduwmul | model 6 i s toh
predicted flows, in fact, flow is solely explained by the distance between origin

and destination. From a theoretical perspectilev is expected tadecay as

distance increase3he linear relabnship can be fitted using a simpgledinary

least squareegression:

F|0Wij ~ dj

Where Flow; is flows taken from origin to destination amlj is the straight
distance between the origdestination pair involved in the flo®ncethe basic
relation$ip between flow and distaneeunderstoogthe nexistepis to constrain
the model by incorporatingrigin and destination attributes.

b) Doubly constrained model

A traditionaldoubly constrained model includes dummy variables for eaghmo

and for eah destination. Itis not possible to include any other origin or
destination attributes (such as total populatibrrigin or destinationsince the
effect of all of these iIis captured by
variables (regressionaefficient). The modetan be fitted as follows:

Flow; ~ origin + destination

Where origin and destination representdummy variablesfor the origin and

destination Districts.
The above provides a Onull & model agai
models | t i s known as 6nul 1l 6 model becau

flows leaving each origin and arrivy at each destination with 100 percent
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accuracy (Hence .dHaneuveththeymoaebwilhdt predictrine d 6 )
size of the flows beteen eaclorigin-destination pair with 100 perceatcuracy
(because the size of individualrigin-destinationflows is not constrained).
Figure 6.1 shows the atrix representation of flowkr the doubly constrained

model.
destination predictedotal
District Flow; constrained
1 2 3 4 to origin,
1 Flowi,
origin 3 Flow; ~ origin + destination Flow,
4 Flowi,
predicted total
Flow, constrained Flow; | Flow;, | Flowj | Flowj Total
to destination

Figure 6.1: Matrix representation of flowfer the doubly constrained model

Because all origin and destination attributes have already been controlled for in a
doubly constrained model, the purpose of such a model is clearly not to explore
the influence of origin and destination attributes on the size ofsfi®ather, the
purpose of a doubly constrained model is to explore how attributes of the flow
itself influence the size of the flowe.g. the length of the flow (distance between

origin and desnation).

c) Selectingthe best regression method

For the same reason as aggregate migration modelling, a doubly constrained
modelshould be fitted separately using eaclOoflinary least squay&oisson or
Negative binomial models. Normally, flows cannbe negative and the
distribution is asymmetrical, opposite to the Ordinary least square regression
assumption of a normal distribution. Hence, this requires further observation on
Poisson regression since it has a similar pattern of distribution. Howketres,

outcome of the Poisson model is odespersed, one solution is to perform the
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Negative binomial regression since it has an extra parameter to model over

dispersion.

The key attribute associated with each flow is the length (distance) of the flow.
Anot her might be a dummy variable indic
crossing a seab. These flow attributes
nature of their influence and their relative importance. For tiaw sectiorwill

focus on &ploring distance decaylhis can beexplored bysimply adding a

distance decay term to the model:

Flow; ~ origin + destination+ dj

The signs of the distance decay;)( coefficient indicate the nature ofits
influence on the size of flows. The fif the above models can Ineeasured by
observing the BquaredAIC and simulation testhis will allow an assessment

of the relative fit of each model, and hence identification of the best combination

of distributional assumpti@and measure of distance

d) Selectingthe best way to explain years of flow

There is, however, one problem with flr@viousmodel. It assumes that there is

only one observed flow pearigin-destinationpair while there are four flows per
origin-destinationpair (one per Census ¥8. Hence the models outlined above
wonot be fully doubly constrained. The

explain years of flow.

Two solutions are proposed for this problem. First, the models aed fit
separately for each Census year. Thea@qn is as follows:

Flow;j; ~ origin + destination + ¢

Wheret is a census yeaihe purpose of this approach is that it can be shown
how the coefficients associated with the flow attributes (e.g. rate of distance

decay) have changed (or not) overcassive censuses. However, the results will
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be less robust (wider confidence intasraround model coefficients) due to the
reduction in the size of the dataset through the exclusion of flows from other

years.

Second, all years amecluded inthe modekt the same time by including dummy

variables for Yeamvhich can be fitted as follows:

Flow; ~ origin + destination + ¢ + year

Where year are dummy variables for years of flowe@8091 and year9100
excludingyear7080).This model assumesigin, dedination andd; are constant
throughout the years (197D00), and hence it is different than the previous

model.

The purpose of the second solution is to find out how well this approach can
capture the yeaspecific effects identified via the first stilon. If it captures the

effects reasonably well, the second approach is preferable because it simplifies
the reporting of results (only one model covering all years instead of one per
census year). The second approach should also lead to narrower amnfiden
intervals (more certain results) because the results are based upon a larger sample

size (all flows instead of just the flows for a given census year).

e) Selecting more flow attributes

Once have identified the best way to explain years of flow, thessxip is to
improve the model by incorporating more flow attributes that influence the size
of flows. The attributes that are examihen the model arecrossing_seaa
dummy variable indicating whether the flow involves crossing the sea or not) and
core sub, core_other, sub_sub, sub_core, sub_other, other acwtether_sub

(dummy variables recordirntpe change of settlement typerolved in the flow).

These attributes are added because Malaysia geographically is dividekeinto
South and West regisnMovement between these regions requeessing the

sea. Furthermoreypes of settlement plays an important role to the migration
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process in Malaysibased on results in Chapter 5 on internal migratibere
core_subis flow from core city to suburbaiwpre_other iflow from core city to
other areasub_sulis flow suburban to other suburhasub_coreis flow from

suburban to core cifysub_otheiis flow from suburban to other areather core
is flow from other area to coreity and other_subis flow from other area to

suburban

In order to examine these attributes thoroughly, sevedel variantare buit as

shown in Table 6:8

Table 6.8: Seven model variants to select flow attributes

No. Models Explanation
1 | Flowij ~ origin + destination + crossing_sea To check if there is a
6crossing 1
effect.
2 | Flowij ~ origin + destination + core_sub + To check if there is
core_other + sub_sub + sub_core + 6change of

sub_other + other_core + other_sub typead effe

3 | Flowij ~ origin + destination + dij + crossing_sea | To check if there is
6crossing 1
persists once distance
of flow has been taken
into account.

4 | Flowij ~ origin + destination + dij + core_sub + | To check if there is
core_other + sub_sub + sub_core + 6change of
sub_daher + other_core + other_sub typed effe
once distance of flow
has been taken into
account.

5 | Flowij ~ origin + destination + dij + crossing_sea | To check whether
+ core_sub + core_other + sub_sub + | having taken account g

sub_core + sub_other other_core + flows distance, and a

other_sub 6crossing 1
effect, a
settl ement
persists.

6 | Flowij ~ origin + destination + dij + crossing_sea | To check for posble
+ dij*crossing_sea interactions between
the various flows

7 | Flowij ~ origin + destination + dij + core_sub + | attributes.
core_other + sub_sub + sub_core +
sub_other + other_core + other_sub +
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dij*core_sub + dij*core_other +
dij*sub_sub + dij*sub_core +
dij*sub_other +dij*other_core +
dij*other_sub

Once have identified the best way in explaining census years and best sets of
flow attributes, the nexstepis to observe push and pull factors of migration

flow.

f) Origin -constrained model

An origin-constrainednodelcorrectly predicts the total number of flows from a
given origin. However, it makes no constraint on the number of flows to each
predicted destination. Insteadestination attributes that might explain the size of
the flows to each destination are addedfie model. The model can be fitted as

follows:

Flow; ~ origin + dj + core_sub + core_other + sub_sub + sub_core +
sub_other + other_core + other_sub +crossing_sea +

socioecoomig

Where socioecoomig are a set ofsocioecoomic attributes at the desdtion.
The purpose of this model is to find the best sets of socioeconomic attributes that
attract people to move to a destination. Figure 6.2 shows th&ixm

representation of flowr the originconstrained model.

destination predicted tcal
District Flow: constrained
1 2 3 4 to origin;
1 Flow;
origin; 2 Flow; ~or i g isatiéecoomic Flow,
gmn 3 ! 9 § Flowis
4 Flowi,
unconstrained
predicted total | Flowj; | Flow, | Flow; | Flowj Total
Flow,

Figure 6.2: Matrix representation of flowler the originconstrained model
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g) Destination-constrained model

In contrastto the originconstrainedmode| destinatiorconstrained model
correctly predicts the total number of flows to a given destination and makes no
corstraint on the number of flows from each predicted origin. Insteagin
attributes that might explain the size of the flow to each orggaonsideredThe

model can be fitted as follows:

Flow; ~ destination + ¢ + core_sub + core_other + sub_subsub_core +
sub_other + other _core + other_sub +crossing_sea +

socioecoomiq

Where socioecoomig are the combination osSocbeconomic attributes at the
origin. The purpose of this model is to find the best sets of socioeconomic
attributes that pushes gae to move out from an origin. Figure 6.3 shows the
matrix representation of flower the destinatioitonstrained model.

destination unconstrained
District 1 5 3 4 predicted tota
Flow
Flow;;
Flow;,
Flow:s
Flow,

origin; Flow; ~d e s t i nsadioecoamé

A IWINF

predicted total
Flow, constrained Flow;; | Flowp | Flows | Flowy Total
to destinatiopn

Figure 6.3: Matrix representation of flow®r the destinatiostonstrained model

h) Unconstrainedmodel

An unconstrainednodel is the final spatial interaction modetonsidered. It
places no constraints on the predicted size of the flows between each origin and
destination. The only constraint it imposes is that the total predicted flows

between allorigins and destinations equals the observed total flows between all
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origins and destinations. Instedle predicted flows in the model between each
origin-destinationpair are driven by the attributes added to the model describing

origins, destinationsral flows. This model can be fitted as follows:

Flow; ~ d;j + core_sub + core_other + sub_sub + sub_core + sub_other +
other_core + other_sub +crossing_sea +socioecoomig +

socioecmomig

Where socioecaomi¢ and socioecaomig are the best sets ofrigin and
destination soci@conomic attributes obtaindcom the originconstrained and
destinatiorconstrained modelsigure 6.4 shows the airix representation of

flows for the unconstrained model.

destination unconstrained
District 1 5 3 4 predicted tota
Flow
1 Flow;;
origin 2 Flow; ~é socioecoaomig . socioecoomig Flow,
3 I * Flowis
4 Flow,
unconstrained
predicted total| Flowj Flow, Flow;s Flow, Total
Flow;

Figure 6.4: Matrix representation of flowdor the unconstrained model

i) The atial pattern of model residual

Finally, this chapter will map out the spatial pattern of the model residuals by
origin and destination. The process is as follow: 1) Find model residuals, 2) Sum
by origin, 3) Sum bydestination 4) Map model residuals by origin and 5) Map
model residuals by destination. In order to check whether the residuals show a
specific spatial pattern or not, a spatial autocorrelation test is used. Spatial
autocorrelation is builipon the first law of geographjiEver yt hi ng 1 s
everything el se, but near thi)mgsanar e
be measured by cal culTabtei, h89F0) TM® AreGiSO s
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software allows us to automeaily calculate spatial autocorrelation of each
residual maps (by origin and destination). The result can be classified either
positive, negative or no spatial autocorrelation: positive spatial autocorrelation is
when the index is near to +1 and similadues cluster together in a map;
negative spatial autocorrelation is when the index is neat &nd dissimilar
values cluster together in a map; no spatial correlation is when the index is 0 and

the values are randomly distributed.

6.4.3 Software and dependeries

The primary software that is used for modelling is RSt&8tudio Team, 2016)
Besides, Statistical Package for the Social Science (SR&®3ion 24.0, 2016)
software is also used to validate results produced by RStudio. Several dependencies

need to be installed in RStudio first before modelling:

1. & or €R mpckége version 0@7, 2016)1 Since the datases in SPSS
format, this package is required in order to readititasetn theRStudio

2. d me (Bdes, Maechler, Bolker, & Walker, 2015)to perform Ordinary
least square regressiandPoisson regression

3. AMA S ¥enables & Ripley, 2002)i to perform Negative binomial
regression

4. & | mE@Eodpackage version 3128, 2016)T to check significance of
explanatory variables in ndmear model

5. & a(d. &ox & Weisberg, 2011)to check multicollinearity

6. @ r ni® package version 1.40) 2018)i to do simulation for predictive

checking
. 0 g g p(Wizkha&m) 2016) to plot grapls

\l

A spatial autocorrelation test was implemented using ArcGIS within the Spatial

Statist cs Tool s through Spati al Aut ocorrel at
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65 Aggregate flows model s

This section discussdhle results that arise from modelsofgration flows at the
aggregate levelngt migration,in-migration, and outmigration). However, before
presenting these resultd is important to understanthe observedpattern of
migrationflows in Malaysia. Figure 6.1 depicts a density plot of net migration, in

migration and outmigrationfor eachyearduring1980-2010.

Net migration | | In-migration | ] Out-migration
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Figure 6.5: Density plot of net, in and outmigration, 1982010

Figure 6.5 showshat the distribution of flow sizesfor all migration typesare
positively skewed indicating a nornormal data distribution. As mentioned in
Section 6.4.1.to performordinary least squaseregression, themigration values
need to be transformebecause this type of regression assumes the values are
normally distributedFor Poisson andegativebinomial regression models, there is

no need for transformatiobecausehese moded deal with count data. However,
since net migration contamegativevaluesthese musbe transformedhto positive
values to perform Poisson andgative binomiamodelsby addingan equal amount

of positive values to the negative valuesr example, if the loweshet migration

value is-100, it can be transforned into a positive value by adding 101 to all net
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migration values This transformation leagehe shape of the distribution, and its

skewness, unchanged.

The following sections discudke resuls for net migration moded (Section 6.5.1)

in-migration moded (Section 6.5.2)and outmigration moded (Section 6.5.3)

6.5.1 Netmigration model

Table 6.9: Net migration model

Model 1 Model 2 Model 3
Variableg Models (Ordinary least (Poisson) (Nega‘_uve
squarg binomial)
B Sig B Sig B Sig
(Intercept) 295.943 0.000 10.950 0.000 11.166 0.000
Years (dummy)
19701980 * * * * * *
19801991 1.292 0.603 0.000 0.842 0.006 0.822
1991-2000 -2.093 0.436 -0.020 0.000 0.003 0.902
20002010 -2.663 0.404 -0.052 0.000 0.016 0.530
Settlement type(dummy)
Capitalmetropolitancore -214.983 0.000 -1.666 0.000 -1.627 0.000
Capitalmetropolitan suburban 38.071 0.000 0.250 0.000 0.252 0.000
Regionalmetropolitan 14.050 0.001 0.096 0.000 0.084 0.036
Intermediatecities -6.908 0.044 -0.049 0.000 -0.035 0.301
Smalltowns/ villages -6.019 0.012 -0.030 0.000 -0.039 0.098
Remote villages * * * * * *
Attributes at starting year
Total populatiorn(log) 1.452 0.299 0.007 0.000 0.013 0.337
% Male 0.004 0.000
% Young adult 0.001 0.000 0.006 0.017
% Middle-aged adult 0.003 0.000
% Mature adult -0.898 0.021 -0.005 0.000
% Ethnic majority 0.001 0.000
% Married 0.002 0.000
% Attained primary educain 0.000 0.000
% Attained secondary education 0.010 0.000
% Attained tertiary education 8.348 0000 0037 0.000
((log)x+1)
% Employed 0.000 0.003
% Unemployed -0.007 0.000
% Mediumpaid workers 0.001 0.000
% Secondary industmyorkers
((ogpesD) y k4 -0.012 0.000
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R-squared 0.534

AlC 687,008 11,485
Residual deviance 680,205 486
Degrees if freedom 559 498
Note:

* The variablewas removed to avoid multicollinearity

1. Each model captusdifferent socieeconomic attribtes €.g, the adinary least
squares model capturetwo socieeconomic attributes)

2. Each model uses different depemidvariables (net migration)due to data
transformation and regression requiremg(feoisson andhegative binomial
regressiongequire count and positiveralues of deperat variables for modelling):

1 Ordinary least squar® square root (net migration + 94,248)
1 Poisson: net migration + 94,248
1 Negative binomialnet migration + 94,248

Table 69 shows threevariationsof net migration models sing theordinary least
square, Poissonandnegative binomiategressioa While year and settlement types
are fixed in all models, different modaletain different socieeconomic attributes.
Notably, thePoisson modelafter backward eliminatigrretans the most attributes.
Despite this difference in the models the pattern of coefficierst is similar for
attributes appearing in multiple modé€ésg, the percentage ohature adult hasa
negative coefficient inthe adinary least squaseand Poissormodels, and the
percentage oyoung aduls hasa positive coefficientin the negative binomialand

Poissormodek).

To determinewhich modelis better at explaining net migrationa predictive
checking testvas undertaken fathe adinary least squasemodel andthe Poisson
model The negative binomiawas notincluded inthe testbecausdhe R package
used to implement predictive checking does not worktlernegative binomial
model. Howeverif the Poisson modetaptures nemigration wel| then there i$0
need to perform negative binomial regressionbecausePoisson regressionis

sufficientfor measuringcount data.
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Predictive check - OLS Model 1 Predictive check - Poisson Model 2
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Figure 6.6: Predictive check simulation of net migration models

Figure 6.6shows the simulated values @irves generated from random predictions
of the model. The simulated curf@ the ordinary least squasanodel clearly does
not fit the actualor predictedvalues oversmoothing the peak in the distribution
This is becauséhe poor modelfit leads toa large error or uncertainty caused lay
largeamountof unexplained variation in the modéAndrew & Jennifer, 2006)On
the contrary, the simulated curia the Poisson model fitthe predicted valuesell.
Based on the predictive checkingst, the Poisson model clearly is better than

ordinary least squasanodel.

However, here is one major problemith the Pois®n model. Poisson regression
assumes that variance is equal to mean (ratio of 1:1)tharsdesidual deviance
shouldbeequal to residual degrees of freedom. d@lierence between residuals and
degrees of freedorare very large ithe Poisson mode|680204 to 559), indicating

an overdisperseddistribution. Overdispersion can be addressed by assuming a

negative binomiatather thara Poisson distribution.

Theresultof the negative binomial model shovessimilar ratioof residual deviance
and degreesf freedom (559 to 498)T'his meanghe negative binomial modelks
better at predicting nehigration andat addressing ovedispersion tharhe Poisson
model. However, @spite its goodnessf fit, orly one socieeconomic attribute is
associateavith netmigration (the percentage gfoung aduls). This may be because

the model struggésto capture net migration flowvhich is the combined outcome of
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the two competing phenomenon:rmgration and oumigration. AsRogers (1990)

observedthere isno such thing as a net migrant

Therearethreesignificantvariablesbased on theegative binomial resudtin Table
6.9 capital metropolitarcore city, capital metropolitarsuburbarareasandarea with
young aduk. The coefficients for theapital metropolitarcore city and suburban
aread showa contrashg pattern: the are city hasa negative coefficient whil¢he
suburbanareashas a positive coefficient.The resultrelates to the findings in the
previous chamr on internal migratiothat capital metropolitan suburbaareashad

the lagest netinflows. In contrast, there ave large netoutflows in the capital
metropolitan coreThe dominance dkuala Lumpurasthe core city in Malaysia has
deteriorated since 1988s a result ofapid suburbanisation in the adjacent areas.
Many new towships, multinational companies, residential areas, commercial and
industrial centresand major infrastructure @ve built in the suburban aredsis also
resultedfrom the overflow of urban development frd¢uala Lumpursince the city

is fully urbansed and confinedoy limited space.

Another important finding is the positive coefficieot the percentage ofyoung
aduls. Unlike other age groupsuralurban movement was notably evidenced
among young adudtoriginaing from small towns/villagesince 1980The migration

of young adul to larger settlementfarticularlyto the capital metropolitarareg

was generallydriven by economic motivations such as wage and job opportunities.
Large cities such as Kuala Lumpur and its suburban areas are the nawssedb
area in Malaysiaandhence providerasteconomic opportunitiesHowever, the net
migration model is not able to captuadditionaleconomic attributes such as types

of occupation and industries in the observed units.

The next section discussin-migration (Section 6.5.2) and entigration (Section
6.5.3).
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6.5.2 In-migration model

Table 6.10: In-migration moded

Model 1 Model 2 Model 3

Variableg Models (Orggirl;r/; east (Poisson) g?lri?g%e

B Sig B Sig B Sig
(Intercept) -5.433 0.000 -2.348 0.000 -1.769 0.000
Years (dummy)
19701980 * * * * * *
19801991 -0.257 0.000 -0.267 0.000 -0.155 0.000
19912000 -1.129 0.000 -0.935 0.000 -0.981 0.000
20002010 -1.350 0.000 -1.433 0.000 -1.523 0.000
Settlement type (dummy)
Capital metropolitan core 0.062 0.785 -0.096 0.000 -0.211 0.322
Capital metropolitan suburban 0.215 0.016 0.226 0.000 0.210 0.011
Regional metropolitan 0.211 0.009 0.224 0.000 0.160 0.028
Intermediate cities 0.126 0.061 0.137 0.000 0.027 0.683
Small towns/ villages -0.030 0.527 0.021 0.000 -0.035 0.415
Remote villages * * * * * *
Attributes at starting year
Total population(log) 1.039 0.000 1.017 0.000 0.908 0.000
% Male 0.037 0.000 0.028 0.000 0.031 0.000
% Chid/ adolescents 0.016 0.010
% Young adult -0.004 0.000
% Elderly 0.005 0.000
% Ethnic majority 0.001 0.000
% Married 0.023 0.001 0.013 0.000
% Widowed/ Separated -0.094 0.000
% Attained primary education 0.017 0.000 -0.002 0.000
% Attained secondary education -0.002 0.001
% Unemployed -0.036 0.000 -0.068 0.000 -0.063 0.000
% Inactive -0.005 0.000
% Mediumpaid workers 0.022 0.000
% High-paid workers 0.002 0.000
% Secondary industry workers 20024 0.000
((log)x+1)
% Tertiary industry workers 0.005 0.000
R-squared 0.904
AlC 1,147,722 10,132
Residual deviance 1,141,859 518
Degrees if freedom 486 496

Note:

* The variablewas removed to avoid multicollinearity
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1. Each model captusdifferent &cio-economic attributese(g, the adinary least
squares model capturefive socieeconomic attributes)

2. Each model uses different depemidvariables (in-migration) due to data
transformation and regression requireme(Roisson andegative binomial
regressions require count and positive values of degendiriables for modelling):

1 Ordinary least squar® natural log (inmigration)
1 Poisson:actual values oin-migration
1 Negative binomial: actual values ioFmigration

Based on Table 6.1Ghe number b explanatoryvarigbles of each inmigration
modelis similar to the net migration modehe Poisson model captures larger
numberof sociceconomic attributes than thadinary least squaseand negative
binomial moded. Furthermore, theoefficiens for a given attributeshow asimilar
patternamongmodels(e.g, the coefficient ofthe male population shows positive
values for all models; similarly, the coefficienttbe unemployedpopulationshows
negative values for all modglsThe only differencemotted between the models is
the opposite coefficient of people who attained primary educdtien positive in

ordinary least squasamodeland negativéen the Poisson modégl

The Rsquaredvalue of the ordinary least squasemodel shows analmost pefect
model fit: 90 percent othe variation of in-migration is explained by the model
compared to only 53 percent fibre netmigration modelAgain, predictive checking

was done to check éhquality ofthemodesk.

Predictive check - OLS Model 1 Predictive check - Poisson Model 2
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Figure 6.7: Predictive check simulation of-migration models
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Figure 6.7shows the predictive checkirntgst between theordinary least squase
model and Poisson modellhe Poisson model captures the simulation curve better
than theordinary least squasemodel although both predict the actual values
reasonably wellAs mentioned in the previous section, althotighPoisson model

is consideed better tharthe ordinary least squasaegression modethere is alarge

gap between residual values\d degree of freedom (1,141,859 to 486again
indicating an overdispersion. Thus,negative binomial modellings requiredto
tackle this issue.

The resuls for the negative binomiaimodelin Table 6.2 showhe value residual
deviance is close to the degrees of fead518 to 496)meaning ovedispersions
handled appropriatelyThere are severaignificant explanatory varidles in the
model all years capital metropolitan suburbaareas percentage ofthe male
population,percentage of unemployeahd percentagef mediumpaid workers. The
increasingnegative coefficientfor years mears that in-migration is expected to
decline aghe year increase This relates tdhe findings inChapter 5 (Section 5.3)
whereby the values of immigration gradually decline as yeancreass for all
settlementtypes. Furthermorg the positive coefficient of kmigration in capital
metropolitan suburbarareasis because this settlemetype is known to have
receival the highesamountof in-migration from lowerlevel settlementssuburban
areas had a major increase ofnirgration from 330,000 to 410,000 of migrants
during 19862010. As explained in the previous section and chapters,wiss

primarily due tatherapid suburbanisation process in tapital metropolitan cjt

In terms of socieeconomicattributes, the positive coefficient ttie percentage of

male population and mediupaid workers indicate that more -imigration is
expected to happen if tteeare more males and mednpaid workersin a district.
Medium-paid occupaibns are jobs that provide service to the customer such as
technicians, associate professionals, clerks, service workers and shop and market
sales.These jos commonlyarefound everywhereither in rural or urban areas
Malaysia According toDel Carpio, Ozden, Testaverdand Wagner (2015) in-
migration isprimarily cause by internal movement among natiyespecially those

who worked in middle and loweskilled occupations. Theagative coefficient ofthe

percentage of unemployed people the other hand indicates thatnmgration is
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expeckd to be less in areghat have ahigh unemployment rate. This is a common
situationwherebypeople will migrate tarea thathavehigh employmenttypically

in cities)ratherthan to area that has low employment or high unemployr@ara.of
the theoies that might relate to this situatiois the twaesector model byHarris and
Todaro (1970) The model assumes rural migraménd to be attracted with the
expectation of higher earnings and willing to aatcewer wages and unemployed
risk in urban areasAlso, the migrantswill still prefer to migrataf they think there is

a possibility or potential of getting more income in the fu{iénermutu, 2011)

Thesemodebk howeverare not sufficientto capturethe full determinants ofin-
migration. This is probably because there might be other unexplained factors or
reasons or insufficient explanatory variables to explain whynigration is
happered For example, based on studies done by tNeéOEF, following family is
known to be the primary reason of internal migration in Malaysia followed by
environmental aspectaceer, marital status, and educatsiatus(UNESCO et al.,
2012) Theordinary least squasanodel and Poisson model did captorarital and
education statuas significant determinants of-migration but since they are not
statistcally correct both modelseed to be rejectedhis might bebecause othe

different approaabts usedqualitative versus quantitative).
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6.5.3 Out-migration model

Table 6.11: Out-migration moded

Model 1 Model 2 Model 3

Variableg Models (Orggirl;r/; east (Poisson) g?lri?g%e

B Sig B Sig B Sig
(Intercept) -2.271 0.000 -1.232 0.000 -1.603 0.000
Years (dummy)
19701980 * * * * * *
19801991 -0.140 0.000 -0.277 0.000 -0.144 0.000
19912000 -0.981 0.000 -0.923 0.000 -0.973 0.000
20002010 -1.664 0.000 -1.392 0.000 -1.511 0.000
Settlement type(dummy)
Capital metropolitan core -0.027 0.880 0.015 0.000 0.087 0.631
Capital metropolitan suburban -0.296 0.000 -0.267 0.000 -0.280 0.000
Regional mewpolitan -0.033 0.611 -0.070 0.000 0.007 0.916
Intermediate cities -0.053 0.347 -0.022 0.000 0.034 0.545
Small towns/ villages 0.015 0.681 0.034 0.000 0.029 0.433
Remote villages * * * * * *
Attributes at starting year
Total population(log) 1.010 0.000 1.061 0.000 1.004 0.000
% Male 0.001 0.000
% Child/adolescents 0.015 0.000 0.009 0.014
% Young adult -0.008 0.000
% Mature adult 0.027 0.000 0.008 0.000 0.013 0.038
% Ethnic majority 0.000 0.000 -0.002 0.057
% Married -0.001 0.001
% Widowed/ Separated -0.030 0.000
% Attained primary education -0.001 0.000
% Attained secondary education -0.001 0.018
% Attained tertiary education 0210 0.000 0956 0.000
((log)x+1)
% Unemployed -0.032 0.000 -0.030 0.000 -0.031 0.000
% Inactive -0.005 0.000
% Mediumpaid workers 0.016 0.000 0.010 0.000
% High-paid workers 0.008 0.000
% Secondary industry workers 551 9035 -0.079 0.000 -0.062 0.010
((log)x+1)
% Tertiary industry workers 0.004 0.013
R-square 0.937
AlC 690,204 9,958
Residual deviance 684,340 516
Degrees if freedom 486 492

Note:
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* The variable is removed to avoid multicollinearity

1. Each model capture different so@oonomic attributese(g, ordinary least square
model only captursix socieeconomic attributes).

2. Each model uses different dependant variable-foigration) due to data
transformation and regression type requirement (Poisson and Negative binomial
regressions require count and positive values of dependant variabteofielling):

1 Ordinary least square: natural log (cumigration)
1 Poisson:actual values obut-migration
1 Negativebinomial: actual values autmigration

Based onTable 6.1]1 the outmigration model produce@ similar structure of
explanatory variables aset migration and ¥migration modelthe Poisson model
capturs moresociceconomic attributes thahe adinary least squas andnegative
binomial moded and the coefficientvaluesbetween the three models asienilar
(e.g, positivecoefficientfor percentage of mature adult and negative coefficient for

percentage of unemployed people and secondary industry workers

Predictive check - OLS Model 1 Predictive check - Poisson Model 2
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Figure 6.8: Predictive check simulation of eutigration models

The predictive checking tesh Figure 68 also produced a similar resutob in-
migration model. Tie simulated curve fitsestwith the Poisson modebut since the
outcome ofthe Poisson model is ovalispersed,a negative binomial model is

preferred.

According to Table 6.11there ard 2 explanatory variables that are significant in the
negative binomial modelvariables thaincrease the amount of entigration are
total populationpercentage ofhildrenadolescentamature adulthose who attained

tertiary educationtertiary industry wakers; In contrast, varialdethat reduce the
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size of outmigration flowsare all yearspercentage oéthnic majority unemployed

people, andecondaryndustry worker

More outmigration flows are estimated in areas that have rolitdrenadolescents
and mature adudtprobablybecause oparentchildren related that ouhigrate due to
work commitment of the pareffdali, 2009; UNESCO et al., 201ZFurther people
who aremore educatedre normallyinclined to outmigrate to searcfor jobs equal

to their qualfications (Gallup, 1996) For example, jobs that require tertiary
education €.g, professionals, managgrarecommonly located itarger settlements
More outmigration also happens in areas that offer more tertiary industry jobs. One
of the main reasais thatthese job£ancommonlybe found anywhere in Malaysia
(e.g, wholesale and retail trade, hotels and restaurants, transporttithgse who
out-migrateareprobablydoing sodue to changing employmeat getting a new job
in another aredJali, 2009)

Surprisingly, &ss outmigration happesin ares that have a high unemployment
rate Economic theoriesand empirical evidencsuggest thaunemployment and
migration hae aninverse relationshigRees et al., 1996 here arehreepossible
reasons for this: Ithelack of resources to move such as money or transportajon
the 2 percent sampkzeused may nobe sufficient to represent total cuatigration
in Malaysia;and 3) other variablesre controlled foin the model hence reversing
theunemploymengffects Furthermoreless outmigrationalso happens in areas that
offer more secondary industry jobgcausehese jobs normally requireworkers to
stay withn theworking arearatherthan migrating out to other regigri-or example,
manufacturing and construction activitiage usually located in specific areés.g,
cities) or area nearnatural resourcesequiling workers to stay ihe vicinity (Jali,
2009)

Overall even tlough all models (net migration,-migration and outmigration) are
built using different regression approashthe resuli display a similar patterand
agree witheach otherThe Poisson model captusenore explanatory variables than
the ordinary leastsquare model andnegative binomiaimodel Further, here is a

similar pattern ofsomenegative or positiveoefficients between the modelBhe
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negative binomiaimodelis preferablesince theordinary least squasemodel and

Poisson modeahust berejectal due tohigh uncertainty and ovedispersiorissues

Finally, the resuls of the aggegate flow models capturenly a few determinants
(e.g, the net migration model captws@nly one determinant).This is because this
approach modelsnly the aggregatélow to each place, rather than the full sét
individual origindestination flowsIn addition according tdRogers (199Q)there is
no such thing as net migrariecausenternal migraion consiss of people who in
migrate and ouigrate. Indeed, the next chapter on populatiamd amigration
projectiors modek outmigrant and iAmigrant flows separately, for precisely the
reasons explained by Rogers. Hertbe rest of this chapter focusses on modelling
flows from origin to destination rather than aggregate net migratioflows.

6.6 Spati al iondselracti on m

To build afull spatial interaction model afrigin-destination flovg, the following
sections discusthe development of the modedtarting withthe unconstrainechull
model in Section 6.6.And followed by thedoubly congiained model in Section
6.6.2, the origin-constrained model in Section 6.6.8 destinatiorconstrained
model in Section 6.6.4, anthe unconstrained model in Section 6.6Fnally,
Section 6.6.6 mapout the spatial distribution of flow residusibf the unconstrained
model tocheck forspatial autocorrelatiorA detailed explanation of these modgeis

providedexplained in the respective sections.

6.6.1 Unconstrainednull model

Table 6.12 Relationship of flow to distance (actualues, exponential, and log)

. Model 1 Model 2 Model 3
Variables - - -
B Sig B Sig B Sig
Intercept 273.496 0.000 271.067 0.000 1,188989 0.000
d; -0.192 0.000
(dj /1000) exp -56.663 0.000
R-squared 0.031 0.021 0.076
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Figure 6.9: Scatter plot of size of flow against distance of flow

The esuls of the unconstrained null model fable 6.12and the scatter plot in
Figure 6.9show a distance decay effecDistance decay idefinedas theeffect of
distance over spatial interactigns this case the effect of distance oweigration

flows. The shorter the distance, tigeeater the estimateftbw. This result agrees
withRavenstei nds fmostsigrantaimgve t & shorindisterativer

thana long distance Logging the distance attritrigivesa better predictionq.076)
thanthe actual (0.03)1 and exponential values (012 However, the model fit (the
R-squaredvalug is very low because flows cannot be explained by distardg.
Furthermore, this model only observes distance decay for all years studied, 1970
2000. Therefore, the next step is to distinguish the distribution values by each year to

identify whether distance decay varies over time.
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Based on Figure 6.1@he distribution values are similéor each yearmeaning

distance decay does not vary over tiffiee lesults from this analysis reflect the raw

flows, taking no account of any origin or destination attripuéesl portraya

distance decapattern as postulated in migration thedry.reality, flows from one

place to another amostlyinfluenced by origin and destination attributes instezd

distarce For example, peoplarewilling to travel further to reach big cities such as

Kuala Lumpur than small towns or rural villagd his shortcoming sets up the next

set of modelswhich model the flows between origdestination pairs.
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6.6.2 Doubly constrained model

This sectiontess and seled the regression modethat best explainsflows by
constraining the origin and destinatidrable 6.13hows the relationship of flows to
the place of origin destination and distanceSimilar to the aggregate migrain
modelling methodthe resuls in Table 613 show six variant models built using
different regression approaeh In general,lie resuls for all models agree witeach
other The distance variable hasregative coefficientand logging the distance
produces a better model fit (Model 3, Model,&nd Model 9 based ahe R-squared
value for ordinary least squaseregression or AIC for Poisson amegative

binomial) than models that use actual values and exponential values.
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Table 6.13 Relationship of flows to place of origin and destination, and distance

Ordinary least square Poisson Negative binomial

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9

B Sig B Sig B Sig B Sig B Sig B Sig B Sig B Sig B Sig
Intercept 248.00 0.00 263.91 0.00 1,121.45 0.00| 5.91 0.00 7.18 0.00 10.72 0.00| 5.64 0.00 5.75 0.00 7.64 0.00
origin** -
destinatior*
d; -0.18 0.00 -0.00 0.00 -0.00 0.00
exp (d /1000) -55.70 0.00 -1.70 0.00 -0.21 0.00
d; (log) -168.33 0.00 -1.20 0.00 -0.43 0.00
R-squared 0.127 0.121 0.166 - - - - - -
AIC 767,523 767,849 765,302| 7,770,313 9,441,261 5,364,720) 568,993 573,294 551,293
(F;es.'d“a' ; - -| 7,609,405 9,280352 5,203,811 50,717 50,969 49,828
eviance
Degrees of
freg dom - - - 48,532 48,532 48,532 48,532 48,532 48,532
Note

* +100 to allFlow; for negative binomiamodels(Model 7, Model 8and Model 9)o obtain model convergence.
**The coefficients of origin andastination dummy variables are excluded due to the long lists.
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To select the best regression model, predictive checking twste conducted
between the best modelsmsed on Fsquared or AIC Model 3 Erdinary least
square) and Model 6 (Poisson).

Predictive check - OLS Model 3
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Figure 6.11: Predictive check of Model 3

Figure 6.11shows the resudtof the predictive @iecking tesfor Model 3. First, there

is a major difference between the actual and predictive valuesurve Because
ordinary least sgares regression assumes the dependant variable follows a normal
(GaussianYistribution or bell shape, the distribution of predicted vajpmsrays a
similar patternand contrato the actual values. Secondly, the simulated values or
curve generated fromandom predictions mismatch the predicted valuess rEsult
shows ordinary least squaseregressions notthe best wayo examine flows. For

one flows cannot be negatiyand the actual distribution looks mdilee a Poisson
distribution than a normatlistribution. Other reasos arepoor model estimation
results in diverse predictions andarge errors caused bya large amount of

unexplained variation in the model.
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Predictive check - Poisson Model 6
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Figure 6.12 Predictive check of Model 6

Figure 6.12shows the resuft of the predictive checking tegor Model 6 for which
Poisson regressiomas adapted As seenin the figure the predicted and simulated
values fitvery closelyto the actual valuesThis means thanodel offers a bette
prediction than ModeB. However, the outcome of Model 6 is ovdispersedthe
difference between residual deviance and degrees of fresdaary large (520,381
comparedto 48,532. Therefore, negative binomial regression is proposed to
measure flowsas well aooverdisperson. Model 9 appears to be the best maodie

to itslowest AIC indicatingit hasa better model fit than Model 7 and Model 8. The
overdispersion is handled appropriately whereasrésgdual deviance and degrees

of freedom ar@pproximatelysimilar (49,28 to 48,532)

From this point onwardd$/lodel 9 ornegative binomial regressias usedto develop
amore sophisticated model

176



Table 6.14: Relationshipof flows to distance and years

Model
Null model constrained Model by each year
Variables Py years Model 3 Model 4 Model 5
Model 1 Model 2 (197080) | (198091) | (199100)
B Sig B Sig B Sig B Sig B Sig
Intercept 7.671 0.00 7.643 0.00| 7.851 0.00| 7.690 0.00| 6.977 0.00
origin*
destination*
d; (log) -0429 0.00 -0.427 0.00| -0.423 0.00| -0.461 0.00| -1.075 0.00
year8091 -0.026 0.00
year9100 -0.102 0.00
AlC 551,293 550,928 170,570 183,483 187,919

Note:*The coefficients of origin and destination dummy variables are excluded due to the
long lists.

Table 6.14shows five modeVarians built to help select which model best explain
eachyear oftheflow. Judging fromthe AIC, theflow is bestexplaired by each year
(Model 3, Model 4 and Model Satherthan aggregating all years into one rabd
(Model 2) or not counting yeaftModel 1). The main reasdor thisis thatthe fixed
effects (origin and destinatiaummy variablesare differentfor every yearThere
are 119 origins and 127 destinatienduring 190-1980, 127 origis and 131
destingions during 19801991, and 131 origgand 133 destinatianduring 1991
2000.

The next step is to incorporate more flow attributes and nibddlowsby year.The

resultsfor eady model are depietlin Tables 6.15t0 6.17. Seven modelsretested

Modd listestedt o check i f there i s a destedossi ng
check i f there is 6change testedioshedkifthe me nt
6crossing the s ethedlistandefoftheflow hasheenitaken @t on c e
account; Model 4 isestedt o check i f the O6change of se
oncethedistance otheflow has been taken into account; Model feistedto check

whether having taken account of flows distance,thed c r o s si ng ttahe sea
6change of settl ement type daredebtédeachéeck per si

for possible interactions between the various flow attributes.
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Table 6.15: Size of flow against attributes of flofer 19701980

Variables Models Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

B Sig B Sig B Sig B Sig B Sig B Sig B Sig
Intercept 5.825 0.000 5.696 0.000 8.976 0.000 7.803 0.000 8.908 0.000 5.825 0.000 7.809 0.000
origin*
destination*
d; (log) -0.666 0.000 -0.413 0.000 -0.652 0.000 -0.415 0.000
crossing_sea -1.162 0.000 1.272 0.000 1.235 0.000 -1.162 0.000
nOt_CI‘OSSI n g_sea ** ** ** ** ** ** ** **
sub_sub 2.087 0.000 1.059 0.000 0.733 0.000 4.486 0.000
sub_ore 2.019 0.000 0.955 0.000 0.490 0.010 -0.565 0.664
Sub Othel’ *% *% *% ** ** ** *% *%
Other COI’E *%* *%* *% *% ** ** *% *%
Other Sub *% *% ** ** ** ** ** **
Other Other ** ** ** ** ** ** *% *%
d; (log)*acrossing_sea *x *x
d; (log)*not_crossing_sea *x *x
d; (log)*sub_sub -0.649 0.000
d; (log)*sub_core -0.468 0.216
d; (log)*sub_other 0.195 0.000
d; (log)*other_core -0.739 0.000
d; (log)*other_sub -0.020 0.202
d; (log)*other_other *x *x
AIC 177,366 179,452 168,483 170,322 168,368 177,366 169,912
Note:

*The coefficients of origin and destination dummy variables are excluded due to the long lists.
**The variables are removed due to multicollinearity.
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Table 6.16: Size of flow against attributes of flofer 19801991

Variabled Models Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
B Sig B Sig B Sig B Sig B Sig B Sig B Sig

Intercept 5.377 0.000 5.217 0.000 8.620 0.000 7.640 0.000 8551 0.000 5.377 0.000 7.645 0.000
origin*
destination*
d; (log) -0.653 0.000 -0.451 0.000 -0.639 0.000 -0.451 0.000
crossing_sea -1.439 0.000 1.065 0.0 1.024 0.000 -1.439 0.000
not_crossing_sea o b *x ok ok *x - *k
core_sub 2,285 0.000 1.039 0.000 0.628 0.000 3.866 0.000
core_other *k *x *k ok *k *x *k "k
sub_sub 1.832 0.000 0.748 0.000 0.463 0.000 5.490 0.000
sub_coe 2.456 0.000 1.226 0.000 0.801 0.010 5.533 0.000
sub other *% *% *% *% *% *% *% *k
Other core ** ** ** ** ** ** *% *%
other SUb *k *% *k ** ** ** *k *k
other other *k *% *% *k *k *k *% *%
d; (log)*crossing_sea i *k
d;j(log)*not_crossing_sea *x *k
d; (log)*core_sub -1.385 0.000
d; (log)*core_other -0.384 0.000
d; (log)*sub_sub -1.113 0.000
d; (log)*sub_core -1.892 0.000
d; (log)*sub_other -0.003 0.793
d; (log)*other_core -0.274 0.000
d; (log)*other_sub 0.116 0.000
d; (log)*other_other *k *k
AlC 194,168 198,096 181,339 183,169 181,218 194,168 182,821

Note:*The coefficientsfarigin and destination dummy variables are excluded due to the long lists.

**The variables are removed due to multicollinearity.
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Table 6.17: Size of flow against attributes of flofer 19912000

Variabled Models Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
B Sig B Sig B Sig B Sig B Sig B Sig B Sig

Intercept 5.266 0.000 5.181 0.000 7.781 0.000 6.898 0.000 8551 0.000 5.266 0.000 6.882 0.000
origin*
destination*
d; (log) -0.501 0.000 -0.320 0.000 -0.473 0.000 -0.318 0.000
crossing_sea -0.929 0.000 0.912 0.000 0.827 0.000 -0.929 0.000
not_crossing_sea o b ok ok ok ok - *k
core_sub 2,771 0.000 1.930 0.000 1.599 0.000 3.999 0.000
Core Other *% ** ** ** *% *% **% **%
sub_sub 1.947 0.000 1.192 0.000 0.955 0.000 6.349 0.000
sub_core 1.827 0.000 0.937 0.000 0.607 0.010 4.800 0.000
sub other *% *% *% *% *% *% *% *k
Other core ** ** ** ** ** ** *% *%
other SUb *k *% *k ** ** ** *k *k
other other *k *% *% *k *k *k *% *%
d; (log)*crossing_sea i *k
d;j(log)*not_crossing_sea *x *k
d; (log)*core_sub -1.356  0.000
d; (log)*core_other -0.366 0.000
d; (log)*sub_sub -1.362 0.000
d; (log)*sub_core -1.565 0.000
d; (log)*sub_other 0.054 0.000
d; (log)*other_core -0.236 0.000
d; (log)*other_sub -0.018 0.146
d; (log)*other_other *k *k
AlC 195,437 196,912 186,083 187,034 185,508 195,437 186,692

Note:*The coefficients of origin and destination dummy variables are excluded due to the long lists.

**The variables are removed due to multicollinearity.
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Tables 6.15to 6.17 show consistentresuls acrossthe yeas, with the coefficients
displayng similar posiive or negative coefficientdodel 5has the best model fit
for all years of flowcompared to all other moddiecause it hathe lowest AIC A
point to note is thatsome flow attribues are removedn Model 5 due to
multicollinearity (high correlation between explanatory variablskulticollinearity
existsdue to origin and destination fixed effeckor examplethe flow from core
city (origin) to amother settlementype (destinatim) is similar tothe flow from
amother settlementype (origin) to core city (destination{sreater distance leads to
smaller flows whereas crossing the sea andingoletween settlement types are

associated with larger flows.

The following sectionuses Model 5, separated foreach yearto examine the

influence of origin and destination so@oonomic attributesn flows.

6.6.3 Origin-constrained model

An origin-constrained model correctly predicts the total number of flows from a
given origin. However, idoes notconstrain the number of flows to each predicted
destination. Instead, destination attributes thal explain the size of the flow to
each destination are added to the moélelmentioned in Section 6.8l destination
attributesapplied in the moel are considered to be important based on theoretical
reviews For exampleneclassicalmigration theories such as Harfisdar@ swo-
sector model assume migrabidecisiors are made basd on rational economic
reasonssuchaswage andob gpportunities Further, the dalistic economy model
highlights the absorption of surplus labour frahe agricultural sector into the

industrial sector in urban are@soung, 2004)

Table 6.18hows the result of originonstrained model by each ye@echnicaly, a
positive coefficient means that if the destination attributes increase by 1 (e.g.
percentage), then more flows are estimated. In con&rasgative coefficient means
that if the destination attributes increase, then fewer flows are estimatedhemn ot

words, more migrants are pulled the destination attribute if the coefficient values
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are positive, whilefewer migrants are pulled by thdestinationattributes if the

values of the coefficierdre negative.

Table 6.18 Origin-constrained models

Model 1 Model 2 Model 3

Variables (1970:80) (198091) (1991-00)

B Sig B Sig B Sig
Intercept 10.280 0.000 7.584 0.000 6.199 0.000
origin*
Flow attributes
d; -0.545 0.000 -0.583 0.000 -0.425 0.000
core_sub * i 0.503 0.001 1.606 0.000
core_other *k *% *kk Kk *kk *kk
sub_sub 0.952 0.000 0.328 0.000 0.883 0.000
sub_core 1.943 0.000 1.437 0.000 0.914 0.000
Sub Other *kk *kk *k%k *k% *k% *k%
other_core 1.237 0.000 0.519 0.000 0.207 0.000
other_sub 0.080 0000 -0.209 0.000 -0.128 0.000
OtheI’_OtheI’ *k%k *kk *kk *kk *kk *kk
crossing_sea 0.502 0.000 0.729 0.000 0.555 0.000
not_crossing_sea Fkk Hokk F*kk Hokk *kk ok
Destination attributes
%_Total_population(log) 0.224 0.000 0.255 0.000 0.217 0.000
%_Male population 0.004 0.012 0.016 0.000
%_Young_aduj{log for model 1) -0.226  0.000 -0.008 0.000
%_Middleaged_adylt -0.024 0.000 0.008 0.004
%_Mature_aduljt -0.051 0.000 -0.015 0.000
%_Elderly 0.017 0.000 0.007 0.044
%_Workingaged_aduylt 0.007 0.000
%_Ethnic_majority 0.002 0.000
%_Marrieq (log for model 1) 0.332 0.001 0.009 0.000
%_Widowed_Separatgd -0.012 0.048
%_No_formal_educatign 0.006 0.000
%_Attained_primary_educatipn -0.005 0.000
%_Attained_secondgareducation 0.032 0.000 -0.017 0.004

%_Attained_tertiary_educatipn

-0.285 0.000 -0.018 0.004 0.123 0.000
(sqgrt for model 1)

%_Unemployeg(log for model 3) -0.058 0.000 -0.004 0.060 -0.032 0.004
%_Inactive -0.012 0.000 -0.005 0.000
%_Lowpaid_wakers (sq) 0.000 0.000

%_Mediumpaid_workers 0.009 0.000
%_Highpaid_workers 0.022 0.000 0.014 0.000

%_Secondary_industry_workers
(sqrt for model 1)

%_Tertiary_industry_workeys -0.004 0.002

0.038 0.000 0.001 0.038
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AIC 171,330 182,143 187,740

Note:

* The coefficients of origin dummy variables are excluded due to the long lists.

** Thereis no core_sulmr core_other flow becaughe core city of capital metropolitan
areasdid not exist in 1970.

*** Thesevariables are removed due maulticollinearity.

1970to 19801 Destinatiors containing ahigher percentage othe elderly attract
more flows, while destinationswith a higher percentage of younggreopleattract
smaller flows This result is similaas the finding irChapter Shat elderly migrants
have greatermobility compared tdhe younger populationlikely due to retirement.
More flows are also estimatedn areaswith a percentage of thpopulationthat is
married.Normally, spous® especially wwes, will follow their spouseto live near
their workplace According toUNICEF (2012) following family and marital status
are important factors of iatnal migration in MalaysiaOn the contrarygdestinations
containinga higher percentage othose who obtainegdrimary or tertiary education
discourageflows becauset is likely that peoplehave secured a job in the area

whichthey liveusing thé qualifications.

In terms ofsociceconomic factorgjestinationsvith highunemployment and large
proportion of the population that is economicaiyactive population attract less
flow. In classical migration thegr migration is mainly driven by econam
motivation normally, people migrate to areghathavehigh employmentatherthan

to area that havénigh unemploymenfHarris & Todaro, 1970)Further destinations
that offermore low-paid jobs, higkpaid jobs, and secondary industjgbs attract
more flows Low-paidjobs consist of skilled agricultural and fishery workers, crafts
and related trades workers, plant and machine operators and assembletbeand
basicoccupations High-paid jobs consist of legislators, senior officials, manager
and professionalsSecondary industry job consist of manufacturing and construction
activities.Low-paidjobsarecommonly found in rural areas while higpaidjobs and
secondary industry jobare mostly located in citiegrefer to Chapter 4 Section
45.5). Thedispariy in thelocationof these jobgurban vsrural) indicates thatflows

are influenced not only by destinations that offdnigher wages or more job
opportunities (e.g.cities) butalso byruralbasediobs. The influence of rurabased
job is probably due taural settlement schersde.g, FELDA, DARA, KEJORA)

imposed by théMalaysiangovernment duringhe 1970s toimprove the economics
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of rural communities andeduce mass ruralrban migration(Abdullah, 2012)
Furthermore,destinations that hava higher percentage ofertiary industryjobs
attractlessflow. Tertiary industry jobs are acombination ofall services such as
electricity, gas and water, wholesale and tetade, hotels and restaurangs)d
transportation. This type of jolis commonly found in all locations, soit is

unsurprisng thatthey have little influence offows.

1980to 19911 Unlike the previous period, flosvn this periodwereinfluenced by
different pushfactors. More flows are estimatedh destinationswith a higher
percentage of madeThis resultmay relate tothe R a v e n snigeation lavs that
statesmen aremorelikely to migrate especiallyfor long distancs, than womenThe
imbalance growth of urban development between regions in Malaysi&en
requirestravel for long distance or evenacrossthe sea This is becaus&Vest
Malaysia is more developeahdurbansedthan East Malaysjaand thetwo regions
are separated by the sea. Farthore,more flowis estimated indestinationghat
havea largerworking-agepopulation which istypical in every countryln terms of
academic achievementiestinations that hava larger percentage of those who

obtained tertiary education attraessflow.

In terms ofsacio-economic factorsas expectedthere is lesslow for destinatios
thathavehigh unemployment. In contrastestinationghat offer more mediumpaid
jobs and secondary industry jobs attrenore flow Middle-paid jobs consist of
technicians, associagprofessionals, clerks, service workeasd shp and market
sellers The increase attractveness ofdestinationsthat have moreof these jobs
reflectthe economic transition from primary to mulectorsector industriegn the
ealy 1980s The manufacturing sector and modern serviogsnerally grow

substantially anthecomecentralized in theicinity of cities (Abdullah, 2003)

1991 to 20007 Similar to the previousperiods, destinationsthat havea larger
percentage of mateand marriedndividuals attractmore flow. The only difference
in this periodis thatthere ismore flowin areas that have momsiddle-agedaduls,
ethnic majoritymembersand thosevho achieved tertiary educatioin contrastless
flow is estimatedin areasthat havemore widowed individuals Based onthe

findings in Chapter 5the migration ofmiddle-aged adult during this periodwas
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mainly due tourbarrurban migrationthat was theresult of the decentralisation of
urban deelopment, urban sprawlnd rapid suburbanisatiohe migration of
ethnic majority members wasnostly due tothe attractiveness of cities due to an
improved economic situation Historically, the ethnic majority (also known as
Bumiputera was redistributedy the British colonizer in rural areas to focus on
farming and agricultural activities while minorities foedson trade and business
activities. As the country achieved independenttes Malaysian government
imposed various policies and stratedgaegiming in 1970 €.g, National Economic
Policy) to restructure communities and eradicate poyer$pecially among the
ethnic majority. In terms of academic achievement, m®re universities were
established and producedore graduate§.e., tertiary educaon), graduatesoften
had tomigrateto other aremto find jobs thatmatchedtheir qualificatiors. This
relates to the positive relationshiygtween flows and higpaid; areas that hava
higher percentage of higpaid jobs attract more flowAs mentionedpreviously,
high-paidjobs consist of professional and managgy@ditionsthat requireatertiary
educatiorgualification andarenormally found mostly in cities.

6.6.4 Destination-constrained model

In contrast to the origheonstrained modelthe destinaibn-constrained model
correctly predicts the totaimountof flow to a given destination and makes no
constraint on the flow from each predicted origin. Instead, origin attributescihlait
explain the size of the flow to eachigin are considered. Tablg.19 shows the
resuls of destinatiorconstrained model by each year.
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Table 6.19: Destinatiorconstrained models

Model 1 Model 2 Model 3
Variables (197080) (198091) (1991-00)

B Sig B Sig B Sig
Intercept 0.462 0.428 7.27 0.000 7.194 0.000
destination*
Flow attributes
d; -0.615 0.000 -0.557 0.000 -0.427 0.000
core_sub i * 1.315 0.000 2.173 0.000
core_other *x * 0.510 0.000 0.482 0.000
sub_sub 0.389 0.000 0.652 0.000 0.865 0.000
sub_core 0.184 0.358 1.129 0.000 0.514 0.000
sub_other -0.356 0.000 i ** .0.157 0.000
Other core *k%k *k% *k% *k%k *kk *k%k
other_sub *kk Kk Kk *kk Kkk *kk
Other Other *k%k *k% *k% *k%k *kk *k%k
crossing_sea 0.994 0.000 0.523 0.000 0.573 0.000
not_crossin g_sea *kk Kk *k ok *kk Hkk *kk
Origin attributes
%_Total_populatior(log) 0.336 0.000 0.211 0.000 0.251 0.000
%_Male_population -0.007 0.000
% _Young_adulf(log) 0.819 0.000
%_Middleaged_adylt -0.018 0.000 0.011 0.000
% _Mature_adujt 0.023 0.000 -0.034 0.000 0.017 0.000
% _Elderly 0.061 0.000
%_Workingaged_adylt -0.019 0.000
%_Ethnic_majority 0.002 0.000 0.002 0.000
%_Single 0.072 0.000
%_Married (log for model 2 0.060 0.000 0.955 0.000
%_Widowed_Seperated -0.027 0.0
%_Attained_primary_educatipn -0.020 0.000
% _Attained_secondary_educati¢sqrt) -0.117 0.000 0.028 0.026
Z’q—ﬁg'ﬁgd—;erlt':;yd—;d“C""“p” 0.143 0.000 -0.132 0.000 -0.017 0.003
%_Employeg 0.002 0.045
%_Unemployed -0.026 0.000 -0.040 0.000
%_Inactive -0.005 0.000 -0.003 0.000
%_Lowpaid_workergso) 0.000 0.000
%_Mediumpaid_workers 0.005 0.000
% _Highpaid_workers 0.010 0.000 0.012 0.000 0.010 0.000
% _Secondary_industry workefsqri 0.041 0.000
%_Tertiary_industry_workerdog for modell) 0.055 0.002 -0.012 0.000 -0.003 0.001
AlC 169,901 183,796 186,757
Note:

* The coefficients of destination dummy variables are excluded due to the long lists.
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** There is no core_subr core_other flov becausé¢he core city of capital metropolitan
areasdid not exist in 1970.
*** The variables are removed due to multicollinearity.

Similarto the originconstrained model, each destinatmmstrained model captute
different explanatory variableDewite the differencethe coefficient of some
variables produced similaoefficients(positive or negativemeaning the resdare
consistentfor certain yearsContraryto origin-constrained mods| the resultsfor
destinatiorconstrained modelsan beinterpreted differently more migrants are
pushedout by attributeat originif the coefficient values are positive, while fewer
migrants are pushexlt by attributesat originif the coefficient valuesre negative.

1970 t019807 Origins that have higherpercentage ojoung aduls, mature aduf
andthe elderly encouraged more flow In other wordsmore outmigration flow is
estimatedrom origins that have higherpercentage of these age graugsrmally,
thesegroups comprise peopVeho are activey searching for jobs other areg who
seek to migratdecause their workplace is locatedaimther place or who seek to
migratedue to retirementln contrast, origins that hawehigher percentage othe
working-age population discouragdlows. Thisis likely due to the aggregation
modeleffect. The working-age population (agel5 to 64)comprisesll adult groups
(young aduk, middleaged aduft, and matue aduls) and some elderlyBecause
origins that have higherpercentage ojoung aduk, mature adlilts, andthe elderly
encourage more flow, remimg origins with higher percentages cohiddle-aged
aduls from the modelresultedin contradicory results for origins withhigher

percentages of th@orking-age population

Furthermore high percentges of the population that arenmarried or married
populationsare pushfactors Those who are unmarried atemmonlypeoplewho
havejust finishedschool or graduated from univegsand aremigrating to find jobs
As explainedin the previous section, arriage or following familyd spouse isan
important factor of migration in Malaysidn terms ofeducatiomal achievement
origins thathave ahigher percentage opeoplewho obtainedprimary, secondary
and tertiary levels of educatiodiscourage flows This result contradi& the

theoretical perspectiyewhereby the more educatedhe population the more

187



migration is expectedA possiblereasonfor this is thatthesepeople areunable to
find or secure gob (this could relateto lessflow estimatedfrom origins that have
high unemploynen) or have already secured a join the place wherethey live.
Finally, origins that havea higher percentage ofertiary industry jobsencourage
more flow Tertiary industry jobsare thosehat provide servicege.g, regaurans,
retail, and tradg and are availake in nearly all locationsPeople may bepusted
away from origins thaoffer this type of jobbecausehey aresearching for similar
jobsor jobsin amther industryn amother area.

1980to 199171 Attributesthat induced more flows amrigins that havea higher
percentage othe ethnic majority, married population and people that attained
secondary educatiomdistorically, most ethnic majorityor Bumiputera settled in
smaller towns and rural areablowever due to racial tensi@nin 1969, the
Malaysian government implemented the National Economic Policy to reduce ethnic
segregation by encouraging tliBumiputerato becomeinvolved in trading and
commercial activities in cities.In contrast,attributes thatdiscourage flows are
origins that havea higher percentage ofmales, middleaged aduli, mature adu#,
andpeoplethat haveattained tertiaryeducation The reasorior thisis thatpeople in
these groups are likelgound toa job or have family commitmens in the place
wherethey live and are henceless likely tomigrate This relates tdessflow from
origins that have higherpercentage athe populationthatis economically inactive
(e.g, housewves children below workingage, students)Further less flow is
estimatedfrom origins that havea higher percentage of th@opulationthat has
attained tertiary educatidmecausehese people may henemploed or not actively
looking for a job. This relates to fewer flows from origins that have high

unemplyment

In terms ofsociceconomic factorsattributes thatause more flow areorigins that
have a higher percentage ofow-paid jobs, higkpaid jobs and secondary industry
jobs. In contrastorigins witha higherpercentage dfertiary industry jobgause less
flow. Generally more peopldendto migratefrom an originto search for similar or
better paing jobs in other areadrhis resultrelates tathe origin-constraind model
whereby destinatios with seconary industry jobs and mediupaid jobs attact

more flow
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1991 to 200071 While some variables display similar explanatory variables and
coefficient prigins with a high percentage of thethnic majority, people who
attaned tertiary education, highaid jobs and tertiary industry jobsgas in the
previous periods the modelalso captures othevariables (origins with a high
percentage ofmiddleaged aduft, mature aduf widowed, economicallyinactive
individuals and mediunpaidjobs). More flow wasestimated from origins that have
higher percentages ofmiddleaged aduft and mature adwdt Thisresult ishighly
related to more flow from origins that havea higher percentage oeconomically
inactiveindividuals Adultswho are economicallinactivearelikely family-oriented
and maymigratefrom an originwhenfollowing their family. Additionally, lessflow
was estimated in origins that have mongedowed individuals Unlike the married
population many ofthose who arevidowed have no reason to migrate aftthe
placein which they live. Finally, more mediunpaid jobs in an originencourage
more flow. Similarto the previous reasons, those wbhot-migrate most probablgio

so due tolimited job vacantes (generally for government servants such as
technicians, associageprofessionals) oare looking for betterjobs Accordingly,
destinatios with a higherpercentage of higpaid jobs attract mordlow based on

theorigin-constrained model.
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6.6.5 Unconstrained model

Table 6.20: Unconstrained models

Model 1 Model 2 Model 3

Variables (197080) (198091) (1991-00)

B Sig B Sig B Sig
Intercept 7.490 0.000 4.813 0.000 5.958 0.000
Flow attributes
d; -0.539 0.000 -0.549 0.000 -0.407 0.000
core_sub * * 1.064 0.000 2.124 0.000
core_other * * 0.509 0.000 0.475 0.000
sub_sub 0.564 0.000 0.449 0.000 0.739 0.000
sub_core 1.589 0.000 1.687 0.000 0.763 0.000
sub_other -0.361 0.000 0.080 0.000 -0.169 0.000
other_core 1.229 0.000 0.508 0.000 0.217 0.000
other_sub 0.081 0.000 -0.233 0.000 -0.129 0.000
Other Other *k% *k% *k%k *k%k *k% *k%
crossing_sea 0.424 0.000 0.495 0.000 0.464 0.000
not_crossing_sea Fokk Fkk *kk *kk K*kk *kk
Origin attributes
% _Total_population(log) 0.285 0.000 0.230 0.000 0.252 0.000
% _Young_aduljt(log) 0.354 0.000
%_Middleaged_adylt -0.017 0.000 0.010 0.000
% _Mature_adujt -0.034 0.000 0.019 0.000
%_Elderly 0.040 0.000
%_Ethnic_majority 0.002 0.000 0.002 0.000
%_Single 0.017 0.000
%_Married (log) 0.895 0.000
%_Widowed_Seperated -0.035 0.000
% _Attained primary_educatign -0.013 0.000
%_Attained_secondary_educati¢sqrt) -0.089 0.000
Z’q—ﬂgﬁ”ﬁgi;fi‘ﬁi‘;“C""“p” 0.062 0000 -0.088 0.000 -0.016 0.011
%_Unemployed -0.038 0.000
% _Inactive -0.005 0.000 -0.006 0.000
% _Mediumpaid_workers 0.002 0.002
% _Highpaid_workers 0.006 0.000 0.017 0.000 0.007 0.000
% _Secondary_industry_worke(sqrt) 0.048 0.000
%_Tertiary_industry_workers 0.002 0.000
Destination attributes
%_Total_population(log) 0.231 0.000 0.259 0.000 0.221 0.000
%_Male_population 0.016 0.000
%_Young_adujt(log for model 1) -0.193 0.001 -0.003 0.010
%_Middleaged_adylt -0.020 0.000 0.008 0.005
%_Mature_aduljt -0.050 0.000 -0.017 0.000
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%_Elderly 0.014 0.000 0.007 0.037

%_Workingaged_adylt 0.008 0.000
%_Ethnic_majority 0.002 0.000
%_Married (log for model 1) 0.297 0.006 0.012 0.000
%_Widowed_Seperatgd -0.014 0.020
%_No_formal_educatign 0.008 0.000
%_Attained_primary_educatipn -0.005 0.001

%_Attained_secondary_education 0.012 0.012 -0.022 0.000

%_Attained_tertiary_educatipn

(sqrt for model 1) -0.244  0.000 0.120 0.000
%_Unemployed -0.056 0.000

%_Inactive -0.011 0.000 -0.005 0.000
%_Mediumpaid_workefs 0.0 0.000
%_Highpaid_workers 0.022 0.000 0.014 0.000
%_Secondary_industry_worke(sqrt) 0.040 0.000

%_Tertiary_industry_workeyrs 0.002 0.002

AlC 172,493 184,476 188,891

Note:
* There is no core_sub and core_other flows because capitabpaditan cores werenot
establiskedin 1970.

Table 6.20shows the final spatial interaction modethich isalso known asan
unconstrained modeAs indicated bythe name, this model places no constsaimt
the place of originor destinationto estimag¢ flows. In fact, the flows are explained
by the explanatory variables captareby the originconstrained model and
destinatiorconstrained model. However, not all variabflesn previous modelare
includeddue tomulticollinearity. The resuls are summased heresincethey have
already been explained in previous sectisr(Sectiors 6.6.3 and Section6.6.4).
Because the previous sectidmave already explaiad the attributegor eachperiod
this section summases the results by explainingnly factors that attract more flow

at destinatioaand factors that push more flow from origjin

Pull factors (destination attributes) i In terms ofage groupsdestinatios with

more adultselderly, and working adultattract more flow. Thseresults resemble
those n Chapter 5 resulfswith older adults and elderly migrantsuag greater
mobility than younger migrantsA common reason for this is retirement and
changing workplace Theseresults are surprising because young aduyitscally

have thegreatesimobility, which then decline with increasingage(Bernard et al.,
2014) A possible reason for this is the decline in the number of persons of active

migrant age (gung adults)caused bya continuous decline in fertility since the
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1960s Further more flows are estimatedor destinatios that ha a higher
percentage of th@opulationthat is married. As explaied following family and
marital status are known to beirpary reasongor internal migration in Malaysia
(UNESCO et al., 2012)n the final perioddestinatios with more ethnianajority
membersattract more flowpossibly to citiesThis relates tahe results irChapter 5

with the ethic majority seeinglarger growth than ethnic minorities in cities from
1980 until 2010possibly due to the positive impact of national economic policies to
encourage more flow among theim.terms of educatial achievementgestinatios

with a more educaed population(those who attained secondary and tertiary
education)haveattraced more flow since the second period. This results show the

growing importance of education in tmternalmigration process.

For socieeconomic factorsjestinatios that offer morehigh-paid and mediunpaid
jobs attract moreflow. Thisis a classical migration pattern and is similaHarris
and Todards (1970) assumptiorthat there is more migrationinto areas that offer
higherwages or better jobsFurther the increase attractveness oflestinatios that
offer moremediumpaid and secondary industry joteflects the economic transition
from primary to multisector sector industries in the early 1980 nanufacturing
sector and modern servicgew substantially andbecamecentralized in theicinity
of cities in this periodAbdullah, 2003)

Push factors (origin attributes) 1 In terms of age groupsrigins with more adults
(young, middleaged or mature adultshave more outflow Furthermore,origins
with more married oplehad moreoutflow in the second perioghossibly because
of following partnes/spouses. However, in the first periodyrigins with a higher
percentage osingle individuals hadmore outflow. This possibly relateto more
from origins with more young adultéas mentioned earligrthat are leaving school,
enrolled inhigher educationor entering the labour forcdzurther origins with a
higher percentage of thethnic majorityhave more outflow. Similarto the reason
statedbefore, this possibly relad¢o high growth othe ethnic majoritypopulationin
all cities and encouragement frompolicies implemened by the Malaysian

government.
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In terms of socieeconomic factordior all periods origins with morehigh-paid jobs
consistentlyhad more outflow. This issimilar to the finding regardingrigins with
moremiddle-paid jobs/secondaindudry jobs/tertiary industry jolsince thesecond
period.A common reasothis outflowis peopleseelng a similar or different type of

job (seeprevious discussion abotlite jobs that attract more float a destination).

6.6.6 Spatial pattern of models fesidual values

This sectionmags out modeléresidualvaluesto examine spatial variation between
flow sizes for each model fee Figure 6.13 to 6.15. Blue areasindicate the
observed value (flow) is overpredictecdhile red areasindicatesunderprediad

Further the darker the colouthe more overor underpredicted

Residual values:

=50

e

Destination

Figure 6.13 Residualmapsby place oforigin and destination dfow, 19701980
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Figure 6.14: Residual maps bglace oforigin and destinatioof flow, 19801991
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Figure 6.15: Residual maps bglace oforigin and destinationf flow, 19912000
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Figures 6.14 to 6.16 show the residual maps by origin and destination each
period model. Visudly, there isno specific or obvious spatial patteior origin or
destinationmapsfor eachperiodmodel To statistically examine theesidualmaps,
gpatial autocorrelation (Global Moran's lis a good dol to measurethe spatial
correlation between neigburing units districts). The null hypothesisf spatial
autocorrelatiormeansthe observedpattern (flow residual) isandomly distributed.
In other words, the spatiprocesses promoting the observed patterrogmandom
chancel f t h e intika isreear & sr-1 andis statistically significant (value
less than 0.05), then the null hypothesia be rejected’able6.11 shows the ressit

of thespatial autocorrelation test themodels

Table 6.21: Spatial autocorrelatn test

Residual by Spatial autocorrelation
Model/ Year spatial unit Moran's P-value
Index

Place of origin 0.010 0.657

Flow 197680 Place of destination 0.050 0.149
Place of origin 0.022 0.455

Flow 198091 Place of destination 0.024 0.583
Place of origin 0.054 0.116

Flow 199100 Place of destination 0.011 0.621

Table 6.1%howsall residual maps havevery smallMo r a n 6 gnoticlosd ® %
or -1) andthe p-values are not statistically significarthis result confirmshevisual
assessnrd that the spatial distribution athe flow residualis the result of random
spatial processemstead of clustering oan overdispersed patternOne of the
reasondor this is the explanation oflows by multiple explanatory variableg.g.,
age groupmarital stafis, occupations)where the valuesare not similar between
neighbouringdistricts. Another possible explanation that the decision to migrate
involves individual decisioamaking instead ofan aggregatedecisionby migrants
hencethere isno clustering patternChampion et al., 1998)
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6.7 Concl usi on

There are two main reasornasial interaction models are preferabbdeexamine the
determinants of migration: 1)he modebk can identify the best set of factors
influencing migration flows; and 2)the datastructureis aggregated (e.gnet in-,
and outmigration of adistrict; and total flow from origin to destinatidoy district),
which fits the criteria of the modelTo test the spatial interaction models
comprehensivelytwo modelling ajproacles are proposedl) modelling total
migration flow; and 2) maelling origin-destination flow.The total flow models
captureonly few determinantye.g, the net migration model captuseonly one
determinant)because this approach modelsly aggregat flows to each place,
rather than the full setf individual origindestination flowsFurthermore, ecording
to Rogers (199Q)there is no such thing as net migyras asmigration consiss of
thosewho inmigrate and ouimigrate On the contrary, the origidestination flow
modelcanexplain migration more clearly thanethiotal migration flow models'he
final model (nconstrained modetonsiss of the best sets of flow attribeg {.e.,
distance, crossing the seand movement between settlements), the best way to
explainperiodof flow (by eachperiod, and the best sets of determinahest propel

the migrants fronorigins andattract thento destinatios.

In conclusion, there is a clear distance effect, mediated by both crossing the sea
between East and West Malaysia and Hobetween settlement typeThe key
drivers of flow (push factors) from origgrare more adults (young, midedged and
mature adults), singlendividuals marriedindividuals ethnic majority, higkpaid
jobs, middle-paid jobs, secondary industry joband tertiary industry jobsThe
origins with a higher percentage of tpepulationthat ismarriedhave more outflow
possibly due to following a partner/spouse. However, origirwith a higher
percentage athe populationthat issinglealso encourage moreaitilow. Thisrelates

to more flow from origins withmore young adultdeaving schoolgnteringhigher
education or entering the labour forc&urther origins with more ethnic majority
havemore outflow This relates to high population growth tbie ethnic majority in
all cities and polies implemened by the Malaysian government. Finally, the

increase of flowsgrom origins that have higher percentages of multiple types of jobs
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is due topeopleseelng a similar or different type of job (seke discussio onjobs

that pull more flow in the next paragraph).

The key drivers of flow (pull factors) from destinatsoare more adults, elderly,
working adults, marriedindividuals ethnic majority, educatedndividuals
(secondary and tertiary education), hjggid jobs, mediunpaid jobs, secondary
industry jobs, and tertiary industry jobs.eleresults are similato those inChapter

5, with older adults and elderly migrantsvitag greater mobility than younger
migrants. This is surprising because young adtjfscally have thegreatest
mobility, which then decline with increasng age(Bernard et al., 2014)A possible
reason for this is the decline in the numbEpeopleof active migrant age (young
adults) due tothe continuous decline in fertility since the 1960surther as
previously explaired, following family and marital status are known to be the
primary reasongor internal migration in MalaysifUNESCO et al., 2012)The
increase of flowsto areas that are attractive in terms of employment prospects
agreeswith classical migration theorthat states there i®ore migration ito areas
that offer higher wages and better jobs(Haris & Todaro, 197Q) Further the
increasd attractveness oflestinatios that offer moremediumpaid and secondary
industry jobsreflects the economic transition from primary to medector sector
industries in the early 1980%he manufacturing sectoand modern servicegrew
substantially grew andbecamecentralized in the vicinityof cities in this period
(Abdullah, 2003)

In terms ofthe spatial distribution of flow reduals, the resuls showrandom spatial
processeistead of clustering aan overdispersed pattern. One of the reasfors
this is thatflows are explained by multiple explanatory variablesg(,age group,
marital status, occupationgjth differentvaluesfor neighbouringdistricts. Another
possibleexplanation isthat the decision to migratenvolves individual decision

making instead omi g r aggtegai® decisignand hencethere isno clustering

pattern (Champion et al., 1998)
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Chapter 7

Futpoeul ati on gr owt h,
mi gr aanwarbhasatn oMal aysi a

2 0 2304

71 1 ntroducti on

Previous studies odifferential urbanisation show Finland is the only country that
hascompletedthe first urbanisation cycle bundergoingcounterurbanisation while
other countriesare still moving towardsthis. However, thereare arguments that
developingcountriesmay not follow the urbanisation pattern assumieddifferential
urbanisation theoryGedik, 2003; Mookherjee, 2003). This dsie tothe complex
natureof developing countries terms ofhistoricd, social, @onomic and cultural
conditions.This chapter tackkethis questionby predicting urbanisation trend
Malaysiatroughpopulation and migration projectiof®m 2010to 204Q

Countiies including Malaysia, produdieir own projection stastics The Malaysia
Department of Statistidsasprojectedthe future population for the period of 2010
2040 at the mtional andstate leves. This focus of this chapter however is on
examinng future population and migration change by Isatent type nstead of
national or state levels,so that the projections can be related differential
urbanisation they. Before implementinghese new projectionst is important to
review existing theories andodelsfor population projectioriSection 7.2 The rext
section Section 7.3introducesthe data and methods used for the projediorhe
cohortcomponent modetombined withthe iterative proportion fittingnethod was
chosen as the primary methdéurthermore projections wereonly for Malaysian

citizens (non-Malaysian citizes were excludefddueto several limitationsTo check
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the quality ofthe projections,they are compareih Section 7.4to the official
projectiors by observing difference and similarities.This chapted projectiors
match the official national projectios and are fairly similar to the official state
projectiors. This is followed by Section 7,5which examineduture population
changeby settlement typeCapital metropolitan suburbareads the only settlement
type that shows sigficant changewhile other settlementypes follow population
patterrs for thepreviousperiod (19802010) Population changeesultsfrom either
natural population growth (also known as natural increase or decozasgyation
These aspects of populaiti change arexamined in Section 7.6 and Section,7.7
respectively.The esuls show thafuture population dynamics in Malaysvll be
driven bynatural increaserfore births than deathapdrapid urbarurban and rural
urban migration To identify whidh populationcomponents (natural increase and
migration) havethe greatestinfluence, Section 7.8 and Section 7.9 examine
individual componentscontributiors to population change andhe overall
population respectivly. Perhaps wprisingly, naturalpopuktion increase hasa
greater influence than migration. This is a rare situation because migration
commonly hasa greater impact on population changeFinally, Section 7.10
concludes all key findings in this chaptemtil at least 2040based ordifferential
urbanisation theoryMalaysiais predicted taemain in the final urbanisation stage,
the APC stagewith populationgrowth and migrationflows to capital metropolitan

suburbarareas remainingominant

72 Brief review of modallati on pr oj e

It is important tofirst review existing methods or models @dpulationprojection.
Projectiors and estimates are two different terarsd arecommonly misinterpreted.
Projection involves assumptions on future population chaaige estimates relate
providing precise values dhe past and present populatiRayer, 2015)Although
these two terms are different, someetimation method can aso be used for
projection.This section discussgwojectionmethodsand future population change
in Malaysia. Since district-level units are usedto project population changeby

settlementype four types of methodare suitabldor smallarea projectios trend
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extrapolation,cohortcomponentstructural and microsimulation modelg¢Smith et
al., 2017)

7.2.1 Trend extrapolation models

Trend extrapolation modelcan be used for botlshortrange and longrange
projectionsandarebased orhistorical populatiorirends(Rayer, 2015)If historical
dataare not available Armstrong (1985)proposedusinga range ofalternativedata
such assimilar historical data odatafrom laboratory or field testd.he methodsof
this model vary fronthe simple to complexSimple methods are linear, gaetric

or exponential, while complex methods involve linear teerblynomial curve
fitting, exponential curve fitting, logistic curve fitting, andRIMA time-series
models(Smith et al., 2017)Besides total populn, this model can also be used to
project subgroup populatisrsuch as religious or ethnic graipr even growth
components such as birth and degdkesor populatiorratio (e.g, district population

shares aspart of astated population)(Smith et al., 2017)

Earlier versioms of trend extrapolation modeburing the late nineteenth and early
twentieth centuries @renot widely used and ka several weakness¢€Smith et al.,
2017) This type of model lacled in terms otheoretical aspect in relation to future
population change and detailsedto examine demographic chasgelowever, this
model has famously been used in recent years as new and more detailed methods
have beemevelopedA well-known extrapolation models is Markaohain analysis
Markov chain analysigslependsighly on the assumption that the migration matrix
remains constant over the forecast period. Examples of studiebababapplied
Markov chain analysisfor migration areJoseph (1975), Rogers (1966), and
Zimmermannand Constant (2012)Recentresearch usg the extrapolatedatio
methodhas incorporaté geographic information systenfalso known as GIS) to

projectglobalpopulation using grid patternLee, Stuart, & Robert, 2011)
Small data requiremenndinexpensive, fastand eag application make this model
a suitable choice for smadirea projections when data is quiteited, anda complex

projection method is not an option. Despite its simplicity, this model often provides
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accurate projections at ledstr total populationand complex projectianarenot
necessarily bettetdowever, here are severahortcoming of trend extrapolation
modesk. First,long-range projectiosiof the modehreprone to more error than short
range projectios (Armstrong, 1985)The model is ugal for shortterm ratherthan
long-term projectios because there is a small chance of major change in
demographis and thesocial and economic conditions of a reg{@hampion et al.,
1998) Secondthe modelis not able to expla current or past mrgtion flows and
only estimate or predics total migration flows Thirds,the application of the model

is limited if geographical or administrative boundachange over time becauthes
reduces the amount of historical data from which to extrapolateefirendsthus

making the projectiomprone to more errdiChampion et al., 1998)

7.2.2 Cohort-componentmodels

Besidestrend extrapolation modethe cohortcomponent model ithe most welt
knownand commonly used for population projection. This madebuntsor three
components of populatiorthangebirths, deathsand migrationA common practie
in this model isto divide the population into different cohorts (bgeagroup and
sex).The components are then progtseparatelyfor each cohortThis model can
also be extended by subdividing the population into more-gobips €.g, by
ethnicity or religion). To project each componenassumptions are needeahd
migration appears to be thmost difficult, especiallyfor smallarea projections.
Wilson (2011) proposed three approaches to project migratijnusing a base
period of migration data assuming a condtarnange of migration ithe future; 2)
using a limited amount of additional imfoation such as expeergumend and
experience o& specificregion anduture migration targetsand3) using projection
of other variableyia techniquesuch as regression, economesyend explanatory

models.

The mhortcomponenimodelis a very popular projection methéaor manyreasons
(Burch, 2018, p. 13840) First, the standard algorithm die cohortcomporent
model issimple since it involves basic mathematical functions. Secdalifflerent

type of data, assumptions, and application technigees be usedo apply this
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model Third, this modeltakesinto account past inputs of fertility, mortalitgnd
migration and past population dynamice.g, total size, growth, agsex
composition) Fourth theprojectionresults are convincinigecausduture population
dynamics wi follow the assumptionsn future inputs(e.g, fertility, mortality, and
migrationrates. Fifth, this modelprovides guidance (especially for policy mafjer
to control future population dynamicSixth, it provides gprojection withdetaiked
agesex canposition unlike exponential projectias) which are useful for sectoral
planning.Finally, this modelhasalways been used in demographic dueuats for

population projection.

Due to the above reasons, this model is capabfe providing detaied future
population projectiors due todemographic changeHowever,it hasa number of
shortcomings. Firsthe application of this modeéquires high costs anextensive
dataand effort Lackng or incomplete datanay cause major problesnwith the
projection process Second, the model isomputationally intensiyeespeciallyfor
long-range projectiosibecause procesgannotbe skippedas it would affect all the
intervening yearsFinally, the model is limited because it does not include socio
economic determinarg that shape the future paths of fertility, mortalignd

migration.

7.2.3 Structural models

Following the cohortcomponent modela structural model isanotherprominent
projection methodor smallarea projectios This model bcusson the relationship
betveen demographic change and +temographic changéRayer, 2015) Nor+
demographic change usually involves one or more explanatory varidbtes.
applicatiors of this modeltypically involve migration modellingfor many reasons
(Smith et al.,, 2017)First, migration rates are more unstable tHartility and
mortality rates Second, migratiocommonly hasa greaterimpact than birthand
deathrates orpopulation changd-inally, economicvariationshavea greater impact

on migration than fertility and mortality rates.
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There are two types aructural moded: 1) economicdemographic models and 2)
urban system models. Econortdemographic modeltypically deal with economic
variables to project migratiofor nations, regions, statedijstricts, counties, and
metropolitan areasThe economic variables must be based artheoretical
perspectie or framework and ndie simply or randomly cheen. Examples of this
model include econometric models, labour sy@wid demand models, population or
employment ratio models, and regional economic mofisith et al., 2017) On
the other hand, urbasystem modelsare commonly used to project population,
economic activities,housng, and land useat a smaller scalethan economic
demographic models: censusesidential or traffic zones Aside from common
economic variablege.g, types of occupations or employmgnt unemployment
rateg appliedin the former modelurban systenmodek incorporate more detailed
variables such as distance, land price, developnaaxitravel costsA downside of
these modelss they requirean extensiverange ofdata, mordgime, and high costfor

implemenation

Unlike cohortcomponent models,structural models, economuaemographic
models and uban system modelsequire a wide range of data, mathematical
algorithims, and theoreticalframeworls for implemenation These models also
introduce a further set of assumptions (e.ghe future developnme of non
demographic factors and their relationship to demographic factors) and can

incorporatea different set of tod such as GIS to display the result

7.2.4 Microsimulation model

A microsimulation model diffey from the previouy described traditional
demographianodek; theyfocus on individua or householdsatherthan the total
population.The main idea of this model isataggregate behaviour is deterntrisy
decisions made by individuals.eHce it is important to model individual activities
to dstinguish aggregate changéhe modek deal with individual characteristics
(e.g, age, sex, marital statusr income)rather than aggregatelata (e.g, total
population)to avoid aggregation bias ant producemore detaiked projectiors. To

apply thistype of model| deterministic or stochastjgarameters are applied to each
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individual to modelthe annual process of births, degthsad migration. Tie resuls
reflect aggregate change across populations and geographic(@neitis et al.,
2017) Microsimulation models having been usedor policy analysisand for
projectiors (e.g, spatial and noispatial projectionsHowever theapplication ofthe

model is extremely complex, requiriegtensive resources and data.

7.2.5 Summary

Each of the different types oprojection modek surveyeduses different data and
methodgo producearange ofoutputs from simple to complex. Trend extrapolation
modek arestill commonly used for smalirea projectiosdespite the dominanad
cohortcomponent modsland the development o$tructural and microsimulation
models. Theadvantageof trend extrapolatiomodek arelow costandless time and
data requirementsHowever,the modelfocusesonly on aggregate changee.Q,
total popudtion), excluding demographic or componemhiangs, which isnot useful
when attempting t@xaminedeterminants of population growtfthis can leadto
unrealisticoutcome becausehe basic assumpti@of this modelarebasedsolelyon
historical trendsFurther, the observedverall trends camaskdiverging trends in
the underlying demographic process thay lead to change ithe future overall
trajectory. In contrast cohortcomponent modsl account separately foreach
componenbf population changéirths, deatls, and migration)and can incorporate
different techniqug data, and assumptions for futumends. Contrary tdrend
extrapolation mods| application ofcohortcomponent modslrequires more data
(e.g, they require mortality, fertility and population data by age and ser)ore
extensive computationge.g, more calculatios are requiredfor longrange
projectiors), and more time (e.g, to clean and verifythe data and can bequite
expensive A key advantage ofohortcomponent models overend extrapolation
models is their outputs are more finely disaggregated, not only by components

(number of births, deathand migration) but also by agex cohort.
Conventionalcohortcomponent andrend extrapolation models are both driven by

the exrapolation of past trends. Howevstiuctural andanicrosimulationmodels can

be incorporate into a cohortcomponent framework to explaimon-demographic
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determinantsof population growthFor example, someohortcomponent models
incorporate structurainodels to project migratiorStructural andmicrosimulation
models areable to address a wide range of questions andrgertant forscenario
and simulation analysis. Althougither models can also be used for scenario and
simulation analysis, structurahd microsimulation models allotlie examiration of
a wider range of explanatory variables. Their resutn show the impact of
economic activitiesuch ashigh wages and employmenbn migration patters, or
the impact ofpricing mechanisnon peoplé s cisibesto live in certain areas or
migrateto others Onthe downsidethese modelsequire more data resourcasd
are moredifficult to implement,more computationally intensivand very ostly.
Although structural and microsimulatiomodels aremore complex than traditional
models, theras no evidence that they provide more accurate resdtn simpler
models(Smith et al., 2017)

73 Data and Met hods

7.3.1 Selectingthe bestmethods/ modelks

According toSmith et al.,(2017) each of different types of projection modeises

different data and methods to produce a range of oufpors simple to complexn

order to select the best metsod model s for this chapteros
to first identify the availability and type of data. Once the data has been identified,

the attentionwill turns towards discussingwhich model fits the besfTable 7.1

shows the availability of offial dataobtainedfrom the Department of Statistics

Malaysia.
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Table 7.1: Availability of data

Category Data Source

1 Malaysia total population by total, sex and ag
group by District level (exclude under
enuneration), 2010

1 Malaysia total population by total, sex and ag
group by State level (include unéder
enumeration), 2010

1 Non-Malaysian citizes by total at District level
(exclude undeenumeration), 2010

17 Non-Malaysian citizers by total, sex and age
group at State level (include under
enumeration), 2010

Total
population

1 Total Fertility Rate and Ag&pecific Fertility Department of
Rate of Malaysia total population by State anq Statistics

Birth National leve$, 2010 Malaysia

1 Future target of Total Fertility Rate bfalaysia
total population by National level, 2040

1 Total Mortality Rate and Ag&pecific Mortality
Rate of Malaysia total population by sex and
State and National levg|2010

Death 7 Future target of life expectancies at birth of
Malaysia total popul&in by National level,
20102040
1 Migration matrix of pevious residence (origin)
Migration 5 years and Current residence (destination) b

total population and District level, 20®10.

Based on Table 7.1 the data allows for the application of bthdTextrapolation
and Cohorcomponent models. Howevahe dataare more compatible with the
Cohortcomponent models requiremewhich requires birth, death and migration
inputs. Cohorcomponent model is able to provide a detailed proje¢tian Trend
extrapolation modedince the model accounts each component of population change.
A majoradvantage o€ohortcomponent models ovdirend extrapolation models is
their outputs are more finely disaggregated, not onlyeagh population change
componentdut also by agesex cohortFurthermoredifferent techniqug data, and
assumptions for future trendsan also be incorporated in the Cohesbmponent
modelthan just simple extrapolatianalysiswhich can lead to unrealisticutcome
because the basic assptiors of Trend extrapolatiormodel is solely basedon
historical trendsand overall change-urther, the observed overall trendsTrend
extrapolationmodel can mask diverging trends in the underlying demographic
process thamay lead to change irthe future overall trajectoryThus Cohort

component modes muchabetteroptionthanTrend extrapolation model so far.
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Structural and Microsimulation modets the other handre not suitable to be
applied because 1) the purpose of this chapter is topyojgct and observe future
population and migration change instead of identifying or explaining the
determinants of future change; and 2) these models remgre data resources
more difficult to implement, morecomputationally intensive and very costly
Although the ®uctural andMicrosimulation models can be incorporated into a
Cohortcomponent framework, the modetgpically involves economiovariables

(e.g. employment, supply and demand, housprgce and land useyvhich falls
beyond the scope offis thesis Similarly, models built in Chapter 6 (unconstrained
spatial interaction models in Section 6.6.5) cannot be used to predict and explain
future migration flows, because they require a wider range of economic assumptions
of explanatory variables nofuture social and economic conditions (e.g. future
assumptions or targets of unemployment rate, types and status of occupations, etc.)
which is a hazardous exercigdthoughthe Structural and Microsimulation models

are moresophisticatedhanthe Trend extrapolationand CohoHcomponent mode|s

there is no evidence that they provide more accurate s¢Sutith et al., 2017)Due

to thesereasons, the option ajpplying Structural antbr Microsimulation modelss
discarded. Hencehis hasleft Cohortcomponent model as the bexition for this

chapterodés projection method

In order to applythe Cohortcomponent model,ixs sub-sections are drawn in order
to explain the modelling approach systematically: First, aewevof official
projection methods and limitations in Section Z,8leveloping a base population in
Section 7.3; birth projections in Section 748.death projections in Section B3.
internal migration projections in Section B3and segregation afex in Section
7.317.

7.3.2 Official projection review and limitations
The purpose of reviewing the official projection is to have a benchmark for this

chapter projection version. There are two versions of the official projections

produced by the Department $fatistics Malaysia: a first version published in 2012;
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and Second version published in 2016. This section will focus on the latter version
since it is an updated version from the former. In general, the official projection is
done by sex, single age, aadch ethnic group first by State followed by National
level. The Department of Statistics Malaysia also used Gabarponent model
combined with other projection methods (e.g. interpolation and extrapolation for
birth projections; interpolation, extrapion, brass logit system and $rague
multiplier for death projectionstransition probability matriXor internal migration
projections; andexponential growth rate and linear interpolation international

migration projections).

However, there is onenajor problem found in the official projection: they only
partially project international migration. International in and -migration of
Malaysians citizens are ignored. The fidalaysian citizens are divided into two
categories: permanent resident anmh-permanent resident. Permanent residents are
nonMalaysians who settled permanently while spm¥manent residents are
characterized by foreign workers, foreign students, foreign visitor or tourist,
expatriates and others. In terms of methods, the Cabarponent model is used to
project the permanent residents while the projection forggmanent residents is
based on future targets obtained from related agencies (e.g. Ministry of Home
Affairs predicted that foreign workers will increase from 1.9ignllto 2.3 million in
2010 and 2020 respectively).

This chapter will not account the ndfalaysian citizens in the projection due to
problems mentioned in the previous paragraph (e.g. partial projection of international
migration) and data limitations:) Existing data only provides total numbers for all
nortMalaysian citizens, failing to separate them into permanent angeromanent
residents; and 2) There are no detailed inputs available to help project the permanent
resident of norMalaysian citizenge.g. birth, death and migration rates) and-non
permanent resident (e.g. data are limited and only available for future target of

foreign workers and foreign students).

Nevertheless, there are also other limitations existed as shown in Table 7.2. Table
7.2 shows the comparison of available data and data that are required to perform the

desired projection using the Cohort component model.
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Table 7.2: Comparison between available data and required data for modelling purpose

Modé Required data Available data Corres_pondlng
comporent section(s)
Malaysian citizes by total, | Malaysia population by
sex and age group at total, sex and age group by
District level (include District level (exclue
underenumeration), 2010 | underenumeration), 2010
Malaysia population by
total, sex and age group by
State level (include under
Base enumeration), 2010 .
population Non-Malaysian citizes by Section 7.3
total at District level
(exclude under
enumeration), 2010
Non-Malaysian citizes by
total, sex and age group at
State level (include under
enumeration), 2010
Total Fertility Rate and Total Fertility Rate and Age
Age-Specific Fertility Rate | Specific Fertility Rate of
of Malaysian citizea by Malaysia total population by
_ District level, 2010 State and National levgl Section 7.3
Birth 2010 and Section
projection | Future target of Total Future target of Total 737
Fertility Rate and Age Fertility Rate of Mahysia e
Specific Fertility Rate of | total population by National
Malaysian citizes by level, 2040
District level 20162040
Total Mortality Rate and | Total Mortality Rate and
Age-Specific Mortality Age-Specific Mortality Rate
Rate of Malaysian citizen | of Malaysia total population
by sex and District level, | by sex and State and
Death 2010 National leves, 2(_)10 Section 7_.5
projection Future target of Total Future target of I|f_e and Section
Mortality Rate and Age expectancies at birth of 7.37
Specific Mortality Rate of | Malaysia total population by
Malaysian citizesby sex | National level, 2012040
and District level2016
2040
Number of owmigrants Migration matrix ofprevious
and inmigrants by total, | residence (origin) 5 years
sex and age groups and | and Current redence
District level, 20052010 (destination) by total
Internal population and District level| Section 7.3%
migration 20052010. and Section
projection | Future target of out None 7.37
migrants and ifrmigrants
by total, sex and age
groups and District level
20102040
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Based on Table 7.2, the data that @veailable and data that are needed are directly

not compatible which each other: most data are available for larger spatial units (e.g.
National and State levels) whereas sraadla unit (e.g. District level) are needed in

this chapter; and some infornati is not available (e.g. future migration target,
future death rates, etc.). Hence, the existing data need to be adjusted, as explained in

the corresponding section(s).

7.3.3 Developing a base population

The base populatiois known as the first componentqrered for the Cohott
component model. The official projection used a base population of National and
State levels in their projection. In contrast, this chapter good is to produce a District
and settlement levels projection, therefore requires a Distnidtsettlement levels

base population.

This gives a choice of two potential base population: Census 1 (no adjustment for
underenumeration) and Census 2 (adjusted for wedemeration). The official
projection used Census 2 which is a version of thé 20dtional and State census
adjusted for undeenumeration as their base population. Table 7.3 shows the

comparison of existing censuses available for 2010.

Table 7.3: General comparison of population censuses 2010

Census1l Census?2

Smallest scale District State
Total population 27,484,596 28,588,600

Ideally, Census 1 is better to be used as a base population in this chapter projection
because it provides information at District level, but since Census 2 was used in the
official projection, both censuses need to be taken into consideration. However, the
main problem between these censuses is the total population is not similar. This is
because Census 1 excludes urslmrmeration while Census 2 includes under
enumeration. Fiinermore, for Census 2 population data is rounded to three decimal
places. Hence, due to a rounding error, population data in Census 2 might not 100

percent similar to the one used in the official projection.
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In order to fit these censuses together, shajustments need to be made through
the application of Iterative Proportion Fitting (IPF) method. IPF is an iterative
procedure that can be used to combine information from two or more sources
(Deming & Stemk&0llp21940; Zal og

The first step is to adjust each District population in Census 1 to include the under
enumerated population so that the sum of District populations equals the total
population in Census 2. Table 7.4 below shows the example of adjusifmerdl

population forBatu Pahat Districin Census 1.

Table 7.4: Example adjustment of District total population

Census 1 Census 2 Adjusted
Age group and Batu Pahat Johor Johor Batu Pahat
State/District District State State District
(a) (b) (c) (@) /(b) * ()

0-4 30,516 263,765 286,590 33,157
5-9 40,117 303,291 311,789 41,241
10-14 41,496 311,455 315,389 42,020
15-19 36,875 290,506 299,090 37,965
20-24 39,719 318,396 329,194 41,066
25-29 30,608 313,0% 329,494 32,215
30-34 25,371 250,698 264,795 26,798
35-39 24,457 228,269 239,894 25,703
40-44 26,463 209,131 218,294 27,622
45-49 25,640 187,427 195,094 26,689
50-54 21,240 160,188 165,895 21,997
55-59 16,896 125,693 130,496 17,542
60- 64 13,944 96,552 99,997 14,441
65- 69 9,672 63,220 65,498 10,020
70-74 8,299 49,169 50,898 8,591
75+ 10,589 59,625 60,398 10,726
Total 401,902 3,230,440 3,362,805 417,793

Note: Batu PahatDistrict is part of Johor State.

Adjustment above only chges the total population without affecting the age group
proportion. Once all Districts are adjusted, the sum of all Districts in Census 1

should equal to total population by State and National in Census 2 (Table 7.3).
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Since this chapter will only prage Malaysian citizens, the next step is to remove the
nortMalaysian citizens from the total population. First, it is important to know the
existing information that is available for ndMalaysian citizens in each census
(Table 7.5).

Table 7.5: Existing information for NofMalaysian citizens in each census

Census 1 Census 2
Smallest scale District State
Number of NoAMalaysian citizen 1,276,259 2,324,500
Type of data By total By total, age and sex

In Census 1 the count ofon-Malaysian citizens has not been adjusted for under
enumeration and vice versa for Census 2. Census 1 only provides the total number of
non-Malaysian citizens by District, while Census 2 provides the counts of by total,
age group and sex by State leveeally, all information at District level is needed
including by age group and sex. Hence, the following tables and paragraphs will
explain the process of fitting these two censuses together. The first adjustment is to

include the undeenumerated neiMalaysian citizens in each District (Table 7.6).

Table 7.6: Example adjustment of total ndfialaysian citizens foBatu PahaDistrict

Census 1 Census 2 Adjusted
s Batu Pahat Johor Johor Batu Pahat
D .
State/ District District State State District
(a) (b) (c) @/ (b) * (c)
Total NonMalaysian 18,511 262,352 269,423 19,010

citizers

Note: Batu PahatDistrict is part of Johor State.

The adjustment above assumes that the vewclemerated population is proportional
to the number ofon-Malaysian citizens in each District. Once all the halaysian
citizens for all Districts are adjusted, the sum should equal to the totMalagsian
citizens in Census 2 (2,324,500). Next, the number ofMalaysian citizens will be

adjusted by ge group (Table 7.7).
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Table 7.7: Example adjustment of ndvialaysian citizens by age group 1

Census 1 Census 2
Total population Non!\/_lalaysian Adjusted
Age group and citizers Batu Pahat
State/District Batu Pahat Johor Johor District
District State State (@) 7/ (b) * (c)
(@) (b) ()

0-4 33,157 286,590 7,701 891
5-9 41,241 311,789 9,001 1,191
10-14 42,020 315,389 8,801 1,173
15-19 37,965 299,090 13,901 1,765
20-24 41,066 329,194 49,204 6,138
25-29 32,25 329,494 53,705 5,251
30-34 26,798 264,795 38,403 3,886
35-39 25,703 239,894 27,702 2,968
40- 44 27,622 218,294 19,202 2,430
45-49 26,689 195,094 13,801 1,888
50-54 21,997 165,895 9,201 1,220
55-59 17,542 130,496 6,301 847
60-64 14,441 99,997 4,400 636
65-69 10,020 65,498 2,800 428
70-74 8,591 50,898 1,900 321
75+ 10,726 60,398 3,400 604
Total 417,793 3,362,805 269,423 31,635

Note: Batu PahatDistrict is part of Johor State.

The total number of neMalaysian citizens calculadein Table 7.7 (31,635) is
different from the one calculated in Table 7.5 (19,010). This is because it ignores the
total number of noiMalaysian in every District (Table 7.7) and is based on age
group proportions within the Malaysia total population. Tfaee the values are

again adjusted to get the right total number of-Malaysian citizens (Table 7.8).
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Table 7.8: Example adjustment of ndvlalaysian citizens by age group 2

Non Malaysian citizesin Batu Pahat

Age group

/ District Table 7.4 Table 7.5 Final adjustment
(a) (b) Total (a) * (b) / Total (b)

0-4 - 891 535
5-9 - 1,191 715
10-14 - 1,173 705
15-19 - 1,765 1,060
20-24 - 6,138 3,688
25-29 - 5,251 3,155
30-34 - 3,886 2,335
35-39 - 2,968 1,784
40-44 - 2,430 1.460
45-49 - 1,888 1,135
50-54 - 1,220 733
55-59 - 847 509
60-64 - 636 382
65-69 - 428 257
70-74 - 321 193
75+ - 604 363
Total 19,010 31,635 19,010

The total numbers of nellalaysian citizens in Table 7.8 is now siani without
affecting the age group proportions. Once the number oMuaaysian citizens are

finalized, it is easy to calculate the number of Malaysian citizens (Table 7.9).
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Table 7.9: Number of Malaysian citizens by ageogp

Batu Pahat District

Age group Total Norn-Malaysian Malaysian
/ District population citizers citizers
(b) (a) (a)- (b)

0-4 33,157 535 32,621
5-9 41,241 715 40,526
10-14 42,020 705 41,316
15-19 37,965 1,060 36,904
20-24 41,066 3,688 37378
25-29 32,215 3,155 29,060
30-34 26,798 2,335 24,462
35-39 25,703 1,784 23,919
40- 44 27,622 1,460 26,162
45-49 26,689 1,135 25,554
50-54 21,997 733 21,264
55-59 17,542 509 17,033
60- 64 14,441 382 14,060
65- 69 10,020 257 9,763
70-74 8,591 193 8,398
75+ 10,726 363 10,363
Total 417,793 19,010 398,783

In order to separate Malaysian citizens by sex, Table 7.10 shows the calculation of

the number of Malaysian citizens by age group and sex.
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Table 7.10: Number of Malaysian citizens by age group and sex

Census 1 Census 2 Batu Pahat
Total Male District by
Qr?g group population population age and sex
State/District Bat_u P_ahat Johor Johor Male Female
District State State @ =@/ (brE (@id)
() (b) (c)

0-4 32,621 278,887 144,295 16,878 15,743
5-9 40,526 302,898 155,894 20,858 19,668
10-14 41,316 306,699 158,694 21,378 19,938
15-19 36,904 285,323 147,494 19,077 17,827
20-24 37,378 279,772 144,594 19,318 18,060
25-29 29,060 275,178 141,795 14,974 14,086
30-34 24,462 226,005 118,495 12,826 11,637
35-39 23,919 212,067 109,596 12,361 11,558
40- 44 26,162 199,261 101,096 13,274 12,889
45-49 25,554 181,483 95,296 13,419 12,136
50-54 21,264 156,784 80,097 10863 10,401
55-59 17,033 124,288 63,598 8,716 8,317
60- 64 14,060 95,681 49,398 7,259 6,801
65-69 9,763 62,788 32,399 5,038 4,725
70-74 8,398 49,083 24,699 4,226 4,172
75+ 10,363 57,186 26,399 4,784 5,579
Total 398,783 3,093,382 1,593,839 205,247 193,536

Note: Batu PahatDistrict is part of Johor State.

The calculation in Table 7.10 is the final step in creating the ditgnel base
population for this chapter projection. The next step will involve projecting births.

7.3.4 Birth p rojections

In order to project the number of birth, it is important to have the Total Fertility
Rates (TFR) and Ag8pecific Fertility Rates (ASFR). The available official TFR
and ASFR are for the year 2010 at State level and 2040 at National level (The
Department of fatistics Malaysia assumed that the National TFR will decline from
2.1 in 2010 to 1.7 in 2040). However, since the aim of this chapter is to project
District and settlement level projections of Malaysian citizens, therefore this section

explains the transfmation of existing information into the one that is required.
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The first step is to outline several assumptions and do some tests. The official TFR is
assumed to decline linearly between 2010 and 2040. Instead of yearly, the TFR will
also need to be cwarted from annual to firgear TFR. To do this an example

calculation is as follows:

TFR 2015 = TFR 2010r ((TFR 2010° TFR 2040) / total size of year)
=2.167 ((2.167 1.7)/ 6)
=2.161 0.077
=2.08

Note: The following year TFRe(g. 2020) uses the same calculation by replacing * with
previous 5year TFR (e.g. 2015)

The results of these calculations are shown in Table 7.11;

Table 7.11: Implied official National TFR by 5 years gap

Official TFR
Year (include norMalaysian citizen)
2010 (base) 2.16
2015 2.08
2020 2.01
2025 1.93
2030 1.85
2035 1.78
2040 (target) 1.70

Note: *implied TFR

Second, the TFR and ASFR are tested by projecting birth between 2010 and 2015
and compare the results teethofficial birth projection. However, data on official
birth projection arenot publicly available. In contrast, data on the official agé 0
population are available. Table 7.12 shows the comparison between this birtpter

projectionswith theofficial age 64 population irr015
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Table 7.12 National birth projection and comparison to official national agep@pulation,
2015

ASFR/ Aut horo. Offica
Female . C age 64
TFR birth projection .
Age group 2010 2010 5015 population
2015
(a) (b) (c) = (a) * (b)*S (d)
15-19 1,299,251 0.014 87,878 -
20-24 1,232,953 0.059 360802 -
25-29 1,130,857 0.131 741,845 -
30-34 899,966 0.132 594232 -
35-39 843,168 0.073 308665 -
40- 44 814,969 0.021 86,999 -
45-49 733,672  0.002 8,330 -
Total 6,954,835 2.161 2,188,750 2,655,481
Based on Figure 7.12, obviously, t he author
of ficial projection because the authoroés opr

while the official projection isthe final projected age-@ population (hence
producing a difference of 466,731). As has been mentioned earlier, due to
unavailability of official birth data, it is impossible to compare the birth projections,
thus the only solution is to project agel @opulation so that this chapter projection
produces similar values of age-40 population with the official projection
(2,655,481). This can be done by applying the adjustment factor (Table 7.13).

Table 7.13: Adjusting rate an@ge 04 national projection, 2015 (Continuation from Table
7.12)

Adjustment Adjusted Age 0.4
rate population
Age group factor 2010 2015
(e) = Total (c) / Total (d) H =) *(e) (c)*()*5
15-19 0.016 106,617
20-24 0.071 437,739
25-29 0.159 900,036
30-34 1.213241 0.160 720,946
35-39 0.089 374,485
40- 44 0.026 105,551
45- 49 0.003 10,106
Total 2.621 2,655,481

The step in Table 7.13 will produce similar values to the official national &e 0
population in Table 7.12. Theljusted rate is now known as Total Child Rate (TCR)
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instead of TFR because it is based on projected children that will be born and also
survive (age @ 4) in 2015. Once the National rates are adjusted, the next step is to
transform the State TFR into TA#® applying similar approaches. Table 7.14 shows

an example transformation for Johor State ASFR and TFR.

Table 7.14: Example transformation of TFR into TCR by State

Johor State

2010
Age group ASER Adjustment ATCR
factor

(a) (b) (@) *(c)
15-19 0.012 0.015
20-24 0.059 0.072
25-29 0.135 0.164
30-34 0.131 1.213241 0.159
35-39 0.068 0.083
40-44 0.018 0.022
45-49 0.001 0.001
TFR/TCR 2.12 2.58

From now on, the TCR and ATCR 2010 will be used tojgmt G4 population in
20102015 for both National and State levels. To compensate for using TCR rather
than TFR, the Cohort component model will not separately model deathg to O
years old. For the subsequent periods (22@%0), first, the National TCRs
assumed to decline linearly by adding the difference of the average official TFR in
Table 7.15.

Table 7.15: Average official national TFR and TCR, 202040

No. Year Official 5 year Official [;:cﬁoefai?;e Aut hor

TFR period averge TFR average TFR TCR
(a) (b) (a1*) + (a2%) (c) = (d)= 2.62** 1 (d3)**
((b1*) + (b2*)) /2 (c2*)7 (c3*)

1 2010 2.16

2 2015 2.08 20162015 2.12 - 2.62 (Table 7.13

3 2020 201 20152020 2.05 0.08 2.54

4 2025 1.93 20202025 1.97 0.08 2.47

5 2030 1.85 20252030 1.89 0.08 2.39

6 2035 1.78 20302035 1.82 0.08 2.31

7 2040 1.70 20352040 1.74 0.08 2.24

Note:

* is for 20102015. For the following period (e.g. 202820), starting year (2015) minus
end year (2020).
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** js for 2015-2020. For the following period (e.g. 202025), starting year TCR (2.54)
minus d4 (0.08) and so forth.

To check the accuracy and assumption of the National TCR, the next step is to test

projecting the age-@ population in 2020 (Table 7.16).

Table 7.16: Checking the National ASCR and TCR 2€A®0

ASCR/ Age 04 population
Female TCR 2020
Age group 2015 20152020 Aut hor ¢ Official
(a) (b) (c) =(a) * (b) (d)

15-19 1271891  0.080 101,751 i
20- 24 1296391  0.345 447,255 i
25- 29 1229791  0.773 950,628 i
30-34 1127592 0778 877.267 i
35-39 896,504  0.431 386,432 i
40- 44 838794  0.126 105,688 i
45- 49 808,344  0.013 10,508 i
Total 6.954.835  2.546 2879530  2.685218

Note: ASCR is Agspecific Child Ree

Table 7.16 shows-8 population are ovarrojected by almost 200,000 people. The
excess population in 2020 is equivalent to 7.2 percent difference (as of the official 0
4 population) which means they will end up accumulating a large percentage of
difference in 2040. Hence, the assumption of linear TCR needs to be rejected.
Reasons for the differences are probably due to the change of ethnic composition
(the official projection projects birth by single age of each ethnicity using publicly
unavailable TFR), or changes in percentage of fMalaysians, or to differences in

inter-state migration leading to different levels of exposure to Staeific TFRS.

After rigorous testing and checking, the Author decided to apply similar methods to
that in Table 714 by implementing the adjustment factor which returns O projection
gaps for all periods (2018040). In other words, the projection is constrained to
produce the same number of40year old at a National level as the official
projection. Table 7.17 shovike final national TCR and ASCR used in this chapter
projection.For the State TCR, similar process is repeated by applying the adjustment
factor in Table 7.17.
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Table 7.17: Final National TCR and ASCR, Malaysia 262040

Period
Age goup 20106 2015 2026 2025 2030 2035
2015 2020 2025 2030 2035 2040
15-19 0.082 0.073 0.067 0.064 0.061 0.061
20-24 0.355 0.318 0.291 0.275 0.265 0.263
25-29 0.796 0.712 0.652 0.617 0.595 0.589
ASCR 30-34 0.801 0.717 0.657 0.621 0.599 0.593
35-39 0.444 0.397 0.364 0.344 0.332 0.329
40-44 0.130 0.116 0.106 0.100 0.097 0.096
45-49 0.014 0.012 0.011 0.011 0.010 0.010

TCR 2.621 2.346 2.149 2.031 1.960 1.941

Adjustment 0.895 0916 0945 0965  0.990
factor

Once the Nationalral State TCR and ASCR are finalized, the final step is to project
District level birth projection by assuming that each District has the same ASCR as

the State it belongs to.

7.3.5 Death projections

It is also necessary to have Total Mortality Rates (TMR)/AgetSpecific Mortality

Rates (ASMR) to project future deaths. However, the only information that are
publicly available is the TMR and ASMR at State level for 2010 and life expectancy
for 2010 and 2040 at National level (The National life expectancyssnasd to
increase by 0.2 by each year where male will increase from 72 in 2010 to 78 in 2040,
and female from 77 to 83). Therefore, this section explains the process of
transforming existing information to fit witthis chapter purposevhich is to project

deaths at District and settlement levels.

First, the existing TMR and ASMR are tested by projecting future deaths for the first
five year period (2012015) and compare to the officially projected deaths (Table
7.18).
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Table 7.18 Comparison between death projections, 2015

Base population AS_I\/IRI %IOlO Projected death 2015
include . N

Age group 2010 norr(MaIaysian) Aut hor 6 Official

Male Female Male Female Male Female Male Female

(@) (b) (c) (d) (e) = = (9) (h)

@)*(c)*s__(b)*(d)*S

01 4 1,260,252 1,194,255 1.806  1.480 11,382 8,838 2,761 -37
579 1,336,249 1,269,652 0.248  0.188 1,658 1,197 1,159  -2,439
107 14 1,333,649 1,273,352 0.398  0.249 2,656 1,585 1,959 1,460
157 19 1,340,949 1,299,251 1.101  0.332 7,382 2,158 3458 2,860
2071 24 1,239,153 1,232,953 1.237  0.442 7,665 2,726 3,462 3,162
251 29 1,153,156 1,130,857 1.228  0.542 7,083 3,062 3,164 3,265
3071 34 943,964 899,966 1.871  0.750 8,832 3,376 3,171 3,372
3571 39 861,367 843,168 2.522  1.004 10,862 4231 4,273 4,374
407 44 809,069 814,969 3.401  1.621 13,757 6,605 7,125 6,625
457 49 776,470 733,672 5.180  2.779 20,109 10,193 11,676 9,277
5071 54 666,775 639,276 7.955  4.607 26,522 14,725 17,679 12,680
557 59 525,380 503,881 12.071 7.128 31,710 17,960 23,484 15,284
607 64 402,585 396,585 18.481 10.995 37,200 21,803 31,487 26,288
651 69 261,990 261,090 28.902 18.704 37,861 24,417 32592 26,792
707 74 195,093 204,292 45.889 33.436 44,763 34,153 128,287 135,585
75+ 207,792 252,990 87.007 86.657 90,397 109616
Total 13,313,893 12,950,207 359,837 266,645 275,735 248,547
Grand total 26,264,100 626,482 524,281

Based on Table 7.18, the numbers of deaths areppagrcted by more than 100,000
people in 2015 which is a significant gap. This is mainkcause the official
projection used different methods in projecting death: Yearly projection, use of the
Brass Logit Systemand the application of the&prague multiplier method.
Differences may also be due to the change of ethnic composition, or charbes i
percentage of noeMalaysians, or differences in int&tate migration leading to
different levels of exposure to stagpecific ASMR in the official projection.

Therefore, these rates need to be adjusted so that they will produce a similar

projectednumber of deaths. Table 7.19 shows how adjusted National ASMRs are
calculated.
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Table 7.19: National ASMR adjustment (continuation from Table 7.18)

. Adjusted ASMR
Adjustment factor J 2010

Age group Male Female Male Female

() =(9)/(e) () =) /() (i) * (c) () * (d)
0-4 0.243 -0.004 0.438 -0.006
5-9 0.699 -2.039 0.173 -0.384
10-14 0.737 0.922 0.294 0.229
15-19 0.468 1.325 0.516 0.440
20-24 0.452 1.160 0.559 0.513
25-29 0.447 1.066 0.549 0.577
30-34 0.359 0.999 0.672 0.749
35-39 0.393 1.034 0.992 1.037
40- 44 0.518 1.003 1.761 1.626
45-49 0.581 0.910 3.007 2.529
50-54 0.667 0.861 5.303 3.967
55-59 0.741 0.851 8.940 6.067
60- 64 0.846 1.206 15.643 13.257
65- 69 0.861 1.097 24.880 20.223
70-74 0.949 0.943 43,555 31.532
75+ 0.949 0.943 82.583 81.723

The adjusted rates in Table 7.19 are then used to project numbers of death and
calculate population that will survive in 2015, again comparing the results to the
official projection (Tabé 7.20).
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Table 7.20: Example calculation of national death projection and survived for male
population in 2015

Male population

Adjusted Survived population

' Age Population ASMR Age in Death 2015
in 2010 2010 2010 2015 20102015 Author's _ Official
(a) (b) ©=@*®m* @i ()
0-4 1,260,252 0.438 5-9 2,761 1,257,491 1,257,491
5-9 1,336,249 0.173 10-14 1,159 1,335,090 1,335,091
10-14 1,333,649 0.294 15-19 1,959 1,331,690 1,331,691
15-19 1,340,949 0.516 20-24 3,458 1,337,491 1,337,491
20-24 1,239,153 0.559 25-29 3,462 1,235,691 1,235,691
25-29 1,153,156 0.549 30-34 3,164 1,149,992 1,149,992
30-34 943,964 0.672 35-39 3,171 940,793 940,793
35-39 861,367 0.992 40-44 4,273 857,094 857,094
40- 44 809,069 1.761 45-49 7,125 801,944 801,945
45-49 776,470 3.007 50-54 11,676 764,794 764,795
50-54 666,775 5.303 55-59 17,679 649,096 649,095
55-59 525,380 8.940 60- 64 23,484 501,896 501,896
60-64 402,58 15.643 65-69 31,487 371,098 371,097
65-69 261,990 24.880 70-74 32,592 229,398 229,398
70-74 195,093 43.555 75+ 128,287 274,598 274,598
75+ 207,792 82.583
Based on Table 7.20, the aut horpsctegpr oj ecti on

number of total population who survived in 2015 at National level.

The next step is to calculate the ASMR for the following periods (204®).
However, there are no publicly available data or assumptions made for future ASMR
at National or Stte levels. The only data available is the official life expectancy and
assumptions as shown in Table 7.21: The national life expectancy is assumed to
increase by 0.2 by each year where male will increase from 72 in 2010 to 78 in 2040,
and female from 77t83.
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Table 7.21: Official expected national life expectancy 2e2@40

Official expected

Year life expectancy
Male Female

2010 (base) 72 77
2015 73 78
2020 74 79
2025 75 80
2030 76 81
2035 77 82
2040 (target) 78 83

Although there are no data or assumptions made for the future ASMR, the
assumption on life expectancy can be used to calculate future ASMR. Before that, it
is necessary to check whether the adjusted ASMR 2010 (in Table 7.20) produce a
similar life expecancy to the official 2010 life expectancy or not (see Table 7.21).
The adjusted ASMRs are converted into a life expectancy via input into an abridged
life table (Newell, 1990) Table 7.22 shows the calculated life expectancy of

Malaysia male population using the adjusted ASMRs, Z01(5.
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Table 7.22 Abridge life table of Malaysia male population, 2€AML5

Age Adjusted
Male ASMR n nMx nBx nCx nPx I nCx nlx Ty &

group 20102015

0-4 0.44 5 0.000438 0.3 0.002187  0.997813 100,000 219 499,234 7,714,780  77.148
5-9 0.17 5 0.000173 0.5 0.000867  0.999133 99,781 86 498,690 7,215,546  72.314
10- 14 0.29 5 0.000294 0.5 0.001468  0.998532 99,695 146 498,108 6,716,856  67.374
15-19 0.52 5 0.000516 0.5 0.002576  0.997424 99,548 256 497,101 6,218,748  62.470
20-24 0.56 5 0.000559 0.5 0.002790  0.997210 99,292 277 495,768 5,721,646  57.624
25-29 0.55 5 0.000549 0.5 0.002740  0.997260 99,015 271 494,397 5,225,878  52.779
30-34 0.67 5 0.000672 0.5 0.003353  0.996647 98,744 331 492,891 4,731,481  47.917
35-39 0.99 5 0.000992 0.5  0.004949 0.995051 98,413 487 490,846 4,238,590  43.070
40- 44 1.76 5 0.001761 0.5 0.008767  0.991233 97,926 859 487,482 3,747,744  38.271
45- 49 3.01 5 0.003007 0.5 0.014925  0.985075 97,067 1,449 481,714 3,260,263  33.588
50- 54 5.30 5 0.005303 0.5 0.02616 0.973832 95,618 2,502 471,837 2,778,549  29.059
55-59 8.94 5 0.008940 0.5 0.043721  0.956279 93,116 4,071 455,404 2,306,712  24.772
60- 64 15.64 5 0.015643 0.5 0.075269  0.924731 89,045 6,702 428,470 1,851,309  20.791
65- 69 24.88 5 0.024880 0.5 0.11716 0.882884 82,343 9,644 387,605 1,422,839  17.279
70-74 43.56 5 0.043555 0.5 0.196391  0.803609 72,699 14,277 327,802 1,035,234  14.240
75+ 82.58 0.082583 1.000000  0.000000 58,422 58,422 707,432 707,432 12.109

The next page will explain the calcutatiand its interpretation (Table 7.23).
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Table 7.23: Function, interpretation and calculation of abridged life table

Function Interpretation Calculation

n Size of agegroup -
My Age-specific mortality rate per 1,000 0 :‘YD Y
people plt T

Normally, 0.5 for low mortality
country and 0.3 for high mortality

A Average proportion of the time lived in tt
interval X to x+n

country
Ol Probability of dying between age x and & v
X+n P EPp W 0
Px Probability of surviving between age x al p A
X+n
lx Number of persons alive at age x a n
Oy Number of persons dying between age » & A
and x+n
Ly Number of persons lived betweegeax & & 0
and x+n
T, Total number of perseyears lived after "y 0
age X
~
& Life expectancy at age x o

Source:Newell (1990)

The results in Table 7.22 show that the adjusted ASMR -2016 produce a life
expectancy of 77.1 for male and 79.2 for female (calculation for female ASMR is not
shown since Table 7.22 already demonstrated the process for male). Obviously, this
differs from the official life expectancy (e.g. in 2015, official l#&pectancy is 73

for male and 78 for female in Table 7.21). The likely reasons for these differences
were mentioned earlier. Regardless of the cause of the differences between life
expectancies, this chapter will still use the adjusted ASMR 2016 sine they
produce a similar projected number of deaths, by age and sex, as the official

projection.

Once the life expectancy of the adjusted ASMR are identified for 2015, ASMR of
the following periods (2032040) can now be calculated by using the same
assunption as in the official projection: life expectancy is assumed to increase by 0.2
by each year. Table 7.24 shows the expected life expectancy for the projected
periods, 201€2040.
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Table724 Aut hor 6s e x pxpectarey] Matagsia 20&ZD48 | i fe

Aut hor6s expected

Period life expectancy
Male Female

201015 77.1(Table 7.22) 79.2
201520 78.1 80.2
202025 79.1 81.2
202530 80.1 82.2
203035 81.1 83.2
203540 82.1 84.2

These life expectancies in Table 7.24Iviae the main reference in calculating
ASMR for 20152040. The method is to adjust base year ASMR (e.g.-2016) to

get future ASMR (e.g. 2018020) that produces the expected life expectancy (e.g.
20152020) in Table 7.24 by applying the adjustmentdacFigure 7.1 shows the
procedure of getting future ASMR.

Apply a semi
Base random Future Calculate life
—> —> —>
ASMR adjustment ASMR expectancy
factor
Use the ASMR
_ if get the expecte
Repeat until get the life expectancy

expected life expectancy

Figure 7.1: ASMR adjustment procedure

Based on Figure 7.1, the first step is to apply a samdom adjustment factor to

base ASMR (e.g. 201R015) in orderd get future ASMR (e.g. 201%020). For
example, the adjustment factor should be below 1 if less death is expected or more
than 1 if more death is expected based on the life expectancy pattern. The second
step is to calculate life expectancy of this adjdduture ASMR. If the future ASMR
produces the target life expectancy in Table 7. 24 (e.g. 78.1 for male and 80.2 for
female), then it can be used for the projection. If it does not, repeat the adjustment
process until getting the right ASMR that produties exact life expectancy. Table

7.25 shows the adjustment factor that produces ASMR and life expectancy fer 2015
2020.
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Table 7.25. Example calculation of Malaysia ASMR, 202620

ASMR Adjustment ASMR

Age 20102015 factor 20152020
group Male Female Male Female Male Female

(a) (b) (c) (d) (@*(c) (b)*(d)
0-4 0.438 -0.006 0.412 -0.006
5-9 0.173 -0.384 0.163 -0.361
10-14 0.294 0.229 0.276 0.216
1519 0.516 0.440 0.485 0.414
20-24 0.559 0.513 0.525 0.482
2529 0.549 0.577 0.516 0.543
30-34 0.672 0.749 0.631 0.704
3539 0.992 1.037 0.933 0.975
40-44 1.761 1.626 0.940 0.940 1.656 1.528
4549 3.007 2.529 2.827 2.377
50-54 5.303 3.967 4.985 3.729
55-69 8.940 6.067 8.403 5.703
60-64 15.643 13.57 14.704 12.462
65-69 24.880 20.523 23.387 19.292
70-74 43.555  31.532 40.942 29.640
75+ 82.583 81.723 77.628 76.820
Life expectancy
(refer Tabler.22 77.1 79.2 78.1 80.2

for calculation)

Table 7.24 shows an example of the adjustment fa¢th940) needed to calculate
ASMRs (20152020) that produce a life expectancy of 78.1 for male and 80.2 for
female. For other periods (20204), the same steps are repeated as mentioned
earlier. For example, to calculate ASMR 26215, both male and rizale ASMR
20152020 are multiplied with 0.94. Table 7.26 shows the adjustment factor needed
to calculate future national ASMR, 202940.

Table 7.26: Adjustment factor for all period

Adjustment factor

Period

Male Female
201520 0.940 0.940
202025 0.940 0.940
202530 0.945 0.940
203035 0.945 0.945
203540 0.945 0.945
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Once the National ASMRs for 2010 to 2040 are finalized, the National level
adjustment factor is applied to all State ASMRs. Finally, after all State ASMR
adjusted and finalized, the final step is to project District level deaths by assuming
each District has a similar ASMR to the State they belong within.

The next section will explain the final component of Cof@smponent method:

migration.

7.3.6 Intern al migration projections

Besides births and deaths, migration plays an important part in future population
change. Migration is the fourth component of the Cohort component model. The
official projection did not project international migration of Malaysitizens due

to the lack of appropriate data. For the same reason, the projection presented here
also focuses only on internal migration. The main data used to project internal
migration is the matrix of population by previous residence five years abplace

of current residence by District and age group, 200%0.

However, there is one problem identified with this datasetnogtants with an
unknown origin are recorded in each State (Table 7.27).
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Table 7.27: Unknownout-migrant origin in each State

Out-migrant from

State unknown origin
20052010
Johor 31,765
Kedah 22,176
Kelantan 18,748
Melaka 14,081
Negeri Sembilan 12,492
Pahang 30,895
Pulau Pinang 32,981
Perak 27,821
Perlis 2,566
Selangor 76,017
Terenggau 15,104
Sabah 19,610
Sarawak 16,482
F.T. Kuala Lumpur 0
F.T. Labuan 772
W.P Purajaya 0
Total 321,510

These oummigrants need to be allocated an origin. Otherwise, they will be excluded
from this chapter projection, leading to an underestimatheofotal number of out
migrants (and, hence,-migrants). In order to include the unknown-migrants in

the projection, the first step is to adjust the number of existingnayrints in each
District as demonstrated in Table 7.28.

Table 7.28. Example adjustment to include unknown origin-ougirant inBatu Pahat
District

Total outmigrants20052010

A Known origin Unknown origin and known origin
ge group and
State/ District Batu Pahat  Johor Johor Batu Pahat
District State State District

(@) (b) (© (a) / Total (b) * Total (c)
0-14 8,533 - - 9,630
1529 12,945 - - 14,609
30-44 7,735 - - 8,729
4559 3,388 - - 3,824
60 and over 1,497 - - 1,689
Total 34,098 247,115/ 278,880 38,481

Note: Batu PahatDistrict is part d Johor State.
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The calculations in Table 7.28 assumes that the age distribution-ofignaint is the
same as that of migrants with a known origin. Once the number -ohiguants has

been adjusted, the next step is to calculate thenggriation rate.

Since the migration data was recorded on aymar basis (2002010), this section

will use the middle year population (2007) to calculate the rate. However, the official
censuses that provided information at District level only available for speci#is:ye
1980, 1991, 2000 and 2010. The only information that is publicly available is the
2007 midyear population by aggroups at State level which require an adjustment
to Districtlevel first (Table 7.29).

Table 7.29: Exampleadjustment of 2007 District population

2010 2007
Age group population mid-year population
and Batu Pahat
_— Batu Pahat Johor Johor L
State/ District District State State Dlstrlc'g ba_sed on
proportion in 2010

(a) (b) (©) (@) /(b) * (c)
0-14 116,418 913,768 918,123 116,843
1529 111,246 957,778 907,367 106,250
3044 80,123 722,983 684,913 75,935
4559 66,227 491,485 445,464 60,039
60 and over 43,779 276,791 237,387 37,572
Total 417,793 3,362,805 3,193,253 396,639

Note:Batu PahatDistrict is part of Jtor State.

The assumption is that the agjgecific District to State population ratios observed in
2010 also applies in 2007. Given this assumption, thenigriation rate can be
calculated for each District and by age groups (Table 7.30)

Table 7.30: Example calculation of ouhigration rate, 2002010

Batu Pahat District

Age group Out-migrant Mld-lye_ar Out-migrationrate
And District 20052010 poggg‘;“’” 20052010
(a) (b) (@) * (b)

0-14 9,630 116,843 0.082
15-29 14609 106,250 0.137
3044 8,729 75,935 0.115
4559 3,824 60,039 0.064
60 and over 1,689 37,572 0.045
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Once the outnigration rates have been calculated, the next step is to calculate the
in-migration rate. However, there is one problem identified -ifnigration rate is

used to predict future migration. Clearly, the sum emigrants in all Districts
should equal to the sum of emiigrants in all Districts. However, the sum of in
migrants calculated using the-mmigration rate is not equal to the sum it
migrants. The main reason for this is that the number efmbgitants in each District

was adjusted to allocate unknown Stateraigrants (Table 7.28). By definition, the
total number of irmigrants is the same as the total number oinoigrants. Heoe a
Districts share of all imigrants is the same as its share of the adjusted total of all
out-migrants, by age, calculated in Table 7.29. To adjust for this, the District share of
all in-migrants is calculated for each age group. Table 7.31 shows aanpkx
calculation of this calculation fdatu Pahat District

Table 7.31: Example calculation of imigrants percentage &fatu Pahat District2005
2010

20052010
. . Share of all
Age aro Iném;grsn;5|rs Sum ofin-migrants in-migrantsin
ge group ?)iitrigt a in all Districts Bat_u P_ahat
District
(a) (b) (@) / (b)
0-14 7,356 788,248 0.0093321
1529 8,242 1,191,067 0.0069198
3044 6,310 712,205 0.0088598
4559 2,978 292,343 0.0101867
60 and over 1,227 118,556 0.0103495

Source: Department of Statistics Malaysia

The next step is to test the calculatednigration rates in Table 7.31 by predicting
future inmigrants in 2015. Table 7.32 shows an example calculation ghguants
and inmigrants for the 2015 projection Batu Pahat District
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Table 7.32 Example calculation of number of emtigrant and irmigration for 2015
projection

Batu Pahat DistricProjection 2015

Population Out: Sum of Sum of
Age (include miaration Number of  outmigrants Share ofall Number of in-migrants
group birth and ?ate out-migrants in all in-migrants  in-migrants in all
death) Districts Districts
(@) (b) (@) *(b) (©) (d) (c) *(d) (e)
0-14 108,003 0.082 8,901 778,035 0.0093321 7,261 778,035
15-29 115,322 0.137 15,856 1,165,048 0.0069198 8,062 1,165,048
30-44 77,254 0.115 8,881 765,561 0.0088598 6,783 765,561
4559 71,768 0.064 4,571 350,962 0.0101867 3,575 350,962
an%lnd 51,402 0.045 2,311 170,572 0.0103495 1,765 170,572
Total 423,750 40,520 3,230177 27,446 3,230,177

Table 7.32 shows the sum of the projected totalnaigtants (c) is equal to the sum

of in-migrants (e) in all Districts. Hence, this step ends the method in projecting
internal migration in Malaysia. However, so far this chaptely axplains the
process of projecting internal migration by age group and the end result (after adding
and removing the migration) is the projected total population by age group. What is
required for the next year projection (e.g. 2020) is the combinafidioth, total
population by sex and group. Therefore, the next section will explain methods on

how to separate the projected population and migrants by sex.

7.3.7 Segregation of sex

For each age groups, in order to segregate the projected population asuoksriay

sex, this section uses the ratio of male and female in each District in 2010 and
assumed it is consistent in the future. The first step is to apply this ratio to the
projected number of births (Table 7.33)
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Table 7.33: Example projection of-@ age group by sex in 2015 at national level.

Projected Sex 2015 projection )

Birth Age ratio Author's Official Difference
2010 group

2015 Male Female Male Female Male Female Male Female

() (b) () (d)=@*b) (e)=(3*c) ® (9) (i@ @71
2,655,481 0-4 0.513 0.487 1,363,572 1,291,909 1,367,690 1,287,791 -4,118 4,118

The results in Table 7.33 is a difference of only in the projected number of 4,118
males and females. As mentioned in Section37.&is is because the base
population used in this chapter is slightly different from the one used in the official

projectioni the base population was rounded to three decimal places.

Besides birth, the sex ratio is also used after the calculation of all pwoject

components (birth, death and migration) (Table 7.34).

Table 7.34: Comparison of the National agex projection 2015.

Sex Author's Official .

?015 percentage projection projection Difference
Age Projectiorf M = M = M = M =
9ot @=  (©=

a b c " - d)i e)i

@ O O g @ O @ @O @)
0-4 2,655,481 0.513 0.487 1,363,572 1,291,909 1,367,690 1,287,791 -4,118 4,118
5-9 2,451,783 0.513 0.487 1,257,307 1,194,475 1,257,491 1,194,292 -184 184

10-14 2,607,182 0.511 0.489 1,333,364 1,273,818 1,335,091 1,272,091 -1,727 1,727
15-19 2,603,582 0.508 0.492 1,322,467 1,281,114 1,331,691 1,271,891 -9,223 9,223
20-24 2,633,881 0.502 0.498 1,322,839 1,311,042 1,337,491 1,296,391 -14,651 14,651
25-29 2,465,483 0.505 0.495 1,246,182 1,219,301 1,235,691 1,229,791 10,491 -10,491
30-34 2,277,584 0.512 0.488 1,166,136 1,111,448 1,149,992 1,127,592 16,144 -16,144
35-39 1,837,387 0.506 0.494 929,543 907,844 940,793 896,594 -11,250 11,250
40-44 1,695,888 0.499 0.501 847,006 848,882 857,094 838,794 -10,088 10,088
45-49 1,610,289 0.515 0.485 829,174 781,114 801,945 808,344 27,230 -27,230
50-54 1,489,190 0.511 0.489 761,492 727,698 764,795 724,395 -3,303 3,303
55-59 1,275,691 0.511 0.489 652,231 623,460 649095 626,596 3,136 -3,136

60- 64 990,493 0.504 0.496 499,239 491,254 501,896 488,597 -2,658 2,658
65- 69 741,395 0.501 0.499 371,506 369,889 371,097 370,297 408 -408
70-74 463,697 0.490 0.510 226,982 236,715 229,398 234,298 -2,417 2,417
75+ 596,296 0.451 0.549 269,160 327,136 274,598 321,698 -5438 5,438
Note: * Include birth and death

M: Male

F: Female
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Result in Table 7.3.4 shows there are differ
official projection for all age groups. This chapter aima/éweer is to have the same

result as national when modelling age and birth at national level. Differences will

inevitably arise as a result of different treatment of migration, in the distribution of

ethnic groups by State and by changes over time in thagad® amongst age

specific deaths and migration flows. As in previous sections, an adjustment factor is

applied to the sex ratio to ensure projected male and female are equal to the official

projection (Table 7.33).

Table 7.35: Adjustment of sex percentage and new projection 2015 (Continuation from
Table 7.34)

Adjustment factor Adjusted Au.thor's Officigl
sex percentage projection projection
Age group  Male Female  Male Male Male Female Male Female
Ola e i @0 @0 @K

0-4 1.003 0.997 0.515 1,367,690 1,367,690 1,287,791 1,367,690 1,287,791
5-9 1.000 1.000 0.513 1,257,491 1,257,491 1,194,292 1,257,491 1,194,292
10-14 1.001 0.999 0.512 1,335,091 1,335,091 1,272091 1,335,091 1,272,091
15-19 1.007 0.993 0.511 1,331,691 1,331,691 1,271,891 1,331,691 1,271,891
20-24 1.011 0.989 0.508 1,337,491 1,337,491 1,296,391 1,337,491 1,296,391
25-29 0.992 1.009 0.501 1,235,691 1,235,691 1,229,791 1,235,691 1,229,791
30-34 0.986 1.015 0.505 1,149,992 1,149,992 1,127,592 1,149,992 1,127,592
35-39 1.012 0.988 0.512 940,793 940,793 896,594 940,793 896,594
40- 44 1.012 0.988 0.505 857,094 857,094 838,794 857,094 838,794
45-49 0.967 1.035 0.498 801,945 801,945 808344 801,945 808,344
50-54 1.004 0.995 0.514 764,795 764,795 724,395 764,795 724,395
55-59 0.995 1.005 0.509 649,095 649,095 626,596 649,095 626,596
60- 64 1.005 0.995 0.507 501,896 501,896 488,597 501,896 488,597
65-69 0.999 1.001 0.501 371,097 371,097 370,297 371,097 370,297
70-74 1.011 0.990 0.495 229,398 229,398 234,298 229,398 234,298
75+ 1.020 0.983 0.461 274,598 274,598 321,698 274,598 321,698

Based on Table 7.35, the 2015 projection for male and female are now similar to the

official projection hence ends this section method.

In summary, all methods explained so far consider all components (base population,
birth, death, and migration) required to apply the Cebomponent models. Due to
different as in data availability compared the official projections, several

assumptions and adjustments are made mainly for the first five 5 year period (2010
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2015), to minimise differences that accumulate over the subsequent projected
periods (2015040).

74 Compari soaubbkanmebiscnppadj] escti on

Having explained how district-level cohoricomponent population projection
model was set up using available data sources, the att@ototurnsto the ensuing
results. In this section, the focus is tre validation of the results. Sibsequent

sections go on to analyse the results and their implications for Malaysia.

7.4.1 National level

Table7366Compari son bet we e projextfors forprojectionsdon d aut hor 6
Malaysian citizen

Population pragction
Year P Pre

Author's Official Difference
2015 28,395,300 28,395,300 0
2020 30,472,179 30,484,800 -12,621
2025 32,437,625 32,473,600 -35,975
2030 34,219,017 34,294,900 -75,883
2035 35,787,476 35,907,900 -120,424
2040 37,184,255 37,350,700 -166,445

Table 7.36shows there iso differencefor 2015 projectiors. This isto be expected
becausehe projection component&.g, base populatiorandbirth and deathate3
are adjusted tdit with the official projectiors madein 2015 (see method sectien
and Section 7.3 for more detail) For examplethis chapter usea similar base
population,andbirth and death rates are us@&tie main reasofor thisis to reduce
gaps ordifference betweenthe projections made in thishapterand the official
projections hence determiningthe exact valuedor the first fiveyear periodis
highly important. Over thefollowing years, the differenseaccumulate until by
204Q the differenceis 166,455,which is equal to 0.4 peentof the official total
projection The differences in valuesand percentagearerelatively small,indicating

this chapted grojectiors aremore or less similar to thefficial projectiors at the
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national level The differences ithetotal are due to differences in assumed birth and
death rates bgtate, and to differences in migration flowsading to differences in

exposure tstatelevel rates.

Besidesthe total populationjt is importantto comparethe results by sex and age
groupsto determinewhich of these contribute most to the differees Figure 7.2
compaes the agesex pyramid for the autho® sprojectiors and the official
projectiors for 2040.

75+
70 - 74
65 - 69
60 - 64
55 - 59
50 - 54

o 45 - 49

>

© 40-44

o

© 35 -39

(@]

< 30-34
25 - 29
20-24
15-19
10 - 14
5-9
0-4

1,500,0001,000,000 500,000 0 500,000 1,000,0001,500,000
Male Female

OAuthor's
m Official

Figure 7.2: Agesex pyramidorthea ut h or 6 s prjactorsdof Malaysiaine2040

Based on Figur&.2, this chapted projectiors replicatenot onlythe total population
but alsothe populatiorby sex and age groupBhe differencesre small andbarely
noticeable The largest differences only 5.05 percent (madeged 75 andver) and
4.78 percent (fenes aged 70 to 74)see Table7.37). From these comparisone
a u t hpoojediias closdy fit theofficial projectiors atthe national level.
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Table 7.37: Differences with theofficial projectiors in percentage for Malaysiain 2040

2040 projection

Difference as of %

Age Author's Official Difference to official projection
group Male Female Total Male Female Total Male  Female Total Male Female Total
@ (b) © @ ©) O G o E @6 100 *100 100
0-4 1,274,172 1,207,415 2,481,587 1,272,193 1,209,393 2,481,587 1,979 -1,979 0 0.16 -0.16 0.00
5-9 1,293,407 1,228,530 2,521,937 1,294,193 1,227,993 2,522,186 -786 537 -249  -0.06 0.04 -0.01
10-14 1,334,579 1,272,213 2,606,792 1,337,593 1,267,493 2,605,086 -3,014 4,720 1,706 -0.23 0.37  0.07
15-19 1,363,404 1,301,675 2,665,079 1,368,693 1,288,793 2,657,486 -5289 12,882 7,593 -0.39 1.00 0.29
20-24 1,358,766 1,317,317 2,676,083 1,375,693 1,293,®3 2,669,386 -16,927 23,624 6,697 -1.23 1.83 0.25
25-29 1,323,206 1,317,329 2,640,535 1,359,893 1,277,393 2,637,286 -36,687 39,936 3,249 -2.70 313 0.12
30-34 1,228,988 1,205,882 2,434,870 1,249,793 1,184,594 2,434,387 -20,805 21,289 483  -1.66 1.80 0.02
35-39 1,319,185 1,260,600 2,579,785 1,324,293 1,258,893 2,583,186 -5108 1,707 -3,401 -0.39 0.14 -0.13
40-44 1,296,267 1,271,599 2,567,866 1,317,193 1,258,193 2,575,386 -20,926 13,406 -7,520 -1.59 1.07 -0.29
45-49 1,290,704 1,294,422 2,585,127 1,317,093 1,276,193 2,593,286 -26,389 18,229 -8,160 -2.00 143 -0.31
50-54 1,237,205 1,163,255 2,400,461 1,208,394 1,204,293 2,412,687 28,812 -41,038 -12,226 238 -3.41 -0.51
55-59 1,117,618 1,065,733 2,183,351 1,108,594 1,093,794 2,202,388 9,024 -28,061 -19,037 0.81 -2.57 -0.86
60- 64 873,518 840,582 1,714,100 882,895 855,195 1,738,091 -9,377 -14,614 -23,991 -1.06 -1.71 -1.38
65-69 750,931 748,450 1,499,381 753,296 758,696 1,511,992 -2,365 -10,246 -12,611 -0.31 -1.35 -0.83
70-74 647,746 657390 1,305,136 649,697 690,396 1,340,093 -1,950 -33,007 -34,957 -0.30 -478 -2.61
75+ 1,075,012 1,247,155 2,322,167 1,132,194 1,253,993 2,386,187 -57,182 -6,839 -64,021 -5.05 -0.55 -2.68
Total 18,784,709 18,399,546 37,184,255 18,951,700 18,399,000 37,35Q0700 -166,991 546 -166,445 -0.88 0.00 -0.45
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7.4.2 State level

The one component of the projection model that is not adjusted to directly match the
official projectiors is the internal migration componentTable 7.38 shows the
differences between theprojectons of this thesisto the official projectiors as
percentagéor state level in 2015.

Table 7.38: Differences with official projectiors at thestatelevelin percentagg 2015

2015 projection Difference as b
States Aut hor 6¢ Official Difference % to official

Without With With Without With

migration  migration  migration migration migration
Johor 3,338,479 3,291,369 3,338,942 -463 -47,573 -0.01 -1.42
Kedah 2,032,356 2,032,125 2,022,803 9,552 9,322 0.47 0.46
Kelantan 1,720,098 1,660,067 1,725,932 -5,835 -65,865 -0.34 -3.82
Melaka 844,787 840,798 850,261 -5,474 -9,464 -0.64 -1.11
gzr%ebri'lan 1,042,458 1,039,379 1,026,712 15746 12,667 1.53 1.23
Pahang 1,545,625 1,538,263 1,531,922 13,703 6,341 0.89 0.41
Pulau Pinang 1,549,020 1,565,387 1,566,281 -17,262 -894 -1.10 -0.06
Perak 2,448,231 2,407,255 2,408,803 39,427 -1,549 1.64 -0.06
Perlis 245,185 250,611 242,500 2,685 8,111 1.11 3.34
Selangor 5,511,651 5,715,636 5,569,482 -57,832 146,153 -1.04 2.62
Terengganu 1,153,544 1,123,045 1,143,656 9,888 -20,610 0.86 -1.80
Sabah 2,592,637 2,632,038 2,644,091 -51,454 -12,053 -1.95 -0.46
Sarawak 2,556,969 2,540,281 2,544,158 12,811 -3,877 0.50 -0.15
e Lumpur 1640490 1564251 1609186 31305 -44,934 195 279
E;L'uan 88,246 91,156 87,341 905 3,815 1.04 4.37
E.J;.rajaya 85,525 103,638 83,229 2,296 20,410 2.76 24.52

Table 7.38presents the resultéthe projectiors arerun without modelling internal
migration flows projectedstate population total are reasonably similar to those of
the official projectios in terms ofdifferences by percentage. If, on the other hand,
the projection includes modelled migration flows, then the diffeielbeeome larger
(from -4 percent to +25 percent). However, igng F.T. Putrajaya the differences
only increase to betweed percent to +4 percent, suggesting fairly clageeement
with the official state projectios madein 2015 F.T. Putrajayais an exception

because it is a smadtate and the observed diffenof 25 percent amounts to a
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difference ofonly 20,410 peple, accounting for aelatively smald.072 percent of

the total Malaysian population in 2015.

Table 7.39: Differences with official projectiors at the satelevelin percentagg 2040

States 2040 projection Difference as of
Author Official Difference % to official
Johor 3,986,459 4,320,989 -334,530 -71.74
Kedah 2,710,110 2,649,423 60,686 2.29
Kelantan 2,132,170 2,673,712 -541,542 -20.25
Melaka 1,063,538 1,086,537 -23,000 -2.12
Negeri Sembilan 1,322,103 1,186,164 135,939 11.46
Pahang 2,003,603 1,980,494 23,109 1.17
Pulau Pinang 1,951,778 1,923,972 27,806 1.45
Perak 2,886,175 2,786,489 99,687 3.58
Perlis 362,625 287,802 74,823 26.00
Selangor 8,349,313 7,516,990 832,373 11.07
Terengganu 1,504,769 1,668,255 -163,486 -9.80
Sabah 3,648,763 3,869,416 -220,653 -5.70
Sarawak 3,259,710 3,363,551 -103,841 -3.09
F.T.Kuala Lumpur 1,656,071 1,814,700 -158,628 -8.74
F.T.Labuan 130,701 113,837 16,864 14.81
F.T.Putrgaya 216,367 108,419 107,948 99.57

Based on Figure 7.3%, is clear thathe small errors accumulate over time for the
whole 30-year period resulting indifferences rangng from -10 percent to 26
percentin 204Q if F.T. Putrajayais ignored. Similarto F.T. Putrajaya although
Perlis has the second largegtifference by percentage the state is small
Accordingly, the observed difference of 26 percent amounts to a differenmelyof

74,823 personf.2 percenbf the overallpopulation)

That thesedifferences exist is not surprisingecausedifferent data and methad
were appliedfor this chapted projectionand the official projection First, for the
official projectiors, a transition probability matrixwas usedto project internal
migration between states In contrast for this chapted s p r o joutmigratiann s ,
and inmigration ratesat the dstrict level were usednsteadand hencewere more
detailed It is impossibleto imitate methods used in the official project®mhecause
not provide enogh informationand datas provided to doSecondthis chapteused

the migration ratefor Malaysia $otal populationinstead ofthe rate for Malaysian
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citizers to projectthe migration of Malaysian citizenbecausdanternal migration
data(e.g, the migration matrix) is availablenly by total insteacbf by ethnicity
Therefore there isno disaggregai information on Malaysian and noiMalaysian
citizers. Third, the inputs (e.g. birth and death rateg)f this chapted grojectiors
were adjustedto differentinputs for the official projectios. For examplefor the
2015 projection, the death projectianof this chaptemwere adjusted tahe official
deathprojectiors that alreadyinclude migration For this reasonif this chapted s
projectiors arerun without modelling migrationand the official projectiors are
comparedthevalues are similar and thdfferences in percentageare fairly small
(see Table7.38. Fourth there is aslight differencein the base populatiorused
because thexisting censusdata that wa®btainedwas roundedto three decimal
points €.g, 28,395.3) thusleadng to a greatedifference Fifth, the birth and death
ratesat thenational levelwere adjustecandthe same adjustmentas applied to all
states,assuminga similar adjustmentfor eachstate This is kecause informationnly
ontarges and assumptisgiare available atational levelinsteadof at the state level
(e.g, the nationaltotal fertility rate 8 expected to decline from 2.1 in 2010 to 1.7 in
204Q male life expectancyis expected tancreasefrom 72in 2010 b 78in 2040;
andfemalelife expectancy is expected to incredsam 78in 2010to 83in 2040.
Finally, this chapted projectiors handk the issue othe existence ofinknown out
migrantsin the data

Despite thee differences, this chapted projectiors match the official national
projectiors andarefairly similar to the official state projection. Generally thereare
no right or wrongprojectiors because 1) nobody knows what will happen in the
future and 2)both migration projectionsare reasonable becauieey a) applied
recentmigrationtrendsfor the projectionb) applied similar future assumptiorand
c) usedestablished demographic techniqu®s assuming a constant change of
migration inthe future According toArmstrong (1985) and Champion et al. (1998)
both projection methods are usefabpecially for shosterm forecastingbecause
there is a small chance af major change in demographkiand the social and
economic conditions of a regioHowever,projecting migration appears to be harde
than projecting birth or deatls, particularly at the substate level because: 1)
migration rates are more unstable than fertility and mortality rajesni@ration

commonly has a larger impact than bsrind death onpopulation changeand 3)
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economic variations have a greater impatimigration than fertility and mortality
rates(Smith et al., 2017Wilson, 2011) Hence, with the limitatiomand availability
of data, projecting constant chang@ migrationin the futureis preferable.

Neverthelessthe most significantadvantage othis chapted projection isthatthey
involve smallareaunits (districts) instead ofthe large-areaunits (states) that were
used or theofficial projectiors. Unlike the official projectios, this chapted s
projectiors allow for a detaikd assessmendf migrationflows not only by district
level but alsoby settlementtype which is important for examining future
urbanisation patterrs in Malaysia This is becauseamigration is generally an
important driverof the urbanisation process antb investigatethe urbanisation
sequenceas hypothesized irdifferential urbanisatin theory(from urbanisation to
polarisation reversal to counterurbanisatjoih)is necessaryto observe migration

patterrs foreachsettlementype which the official projectioas do notcover.

This section ends the comparison betwies chapted andthe official projectios.
Clearly, the projections of this chaptaeplicate the official projectianat the
national level and are reasonably similarto the official state projectiors. As
explained in the previoysaragraph thisis unsurprisng becausehe differencesire
mainly due tothe different data and methods uded internal migration projections
Despite the differense both projectios follow asimilar conceptfor both recent
migration experience were assumed to be constant in the futuidhe main
advantage othis chapted Projectiors is that they arenore robustin terms of
achiewng the final research objectivef investigaing future urbanisation pattesn

The following section discussprojections by settlement type

75 Sett |lpeowpk mtor on e, 2 0 R&MS

Previousstudies thathave applied differential urbanisation theorin developing
countries havarguedthat suchcounties may not experiencthe sameurbanisation
patterrs as developed countrie§Gedik, 2003) There isthe possibility that these

counties may not experience polarisation reversal or counterurbanisatson
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assumedy theorydue tothe complex nature of the courdgsin terms of historical,
social, economicand cultural conditiongzurthermore, no studidsaveattempéedto
predict future urbanisation patterto confirm tre hypothess postulated in theory
(i.e.,, that the urbanisation sequence follows a linear paittestating from
urbanisation and moving to polarisation reversal and finally, to
counteurbanisation) Rather, existing studieshave examined only current or
previous year®f population change and/ or migratiohherefore,these questions
lead this chapterto investigate future urbanisation pattenm Malaysiathrough
populdion and migration projectiong.his section discugs settlementprojectiors
in two parts:1) by total pgulation in Section 7.5.&4nd2) by sex and age group in
Section 7.5.2.

7.5.1 National-level population change

Beforediscussingesultsfor population changby settlement typei is important to
provide an overview fothe total change dahe future population. Figure 7.3 shows
the projectedtotal number(a) and percentage ofjrowth (b) for Malaysian citizens
from 2010to 2040.
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Figure 7.3: Projectedtotal number(a) and growth (bflor Malaysian citizen®y age group,
20102040

Based on Figure 7,3lespitean increase in theotal populaton, the growthrateis
predicted togradually declineover the yearsFurther the age structure of the
population is projected to change
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Figure 7.4: Share (a) and growth (b) tife projectedoopulaion for Malaysian citizendy
age group, 2012040

Figure 7.4 showthatthere is no significant difference betwete age structuréor
males andfemales for boththe starting and final yesof the prgections. However,
the age group resultisplay amajor changeén terms ofpattern Compaedto 2010,
the proportion othe population aged 29 and belomill be less i2040; in contrast,
the proportion ofthe population age®0 and abovewill significantly higher This
major change is explained by thepenential curve of growth between agewps
wherebythe older the population, the more growtlexpectedWhether this change

is mainly due to fewer births or fewer deaths is explored in Section 7.6
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7.5.2 Settlement level population change

Table 7.40: Population projectiasiby settlementype, 20162040

Year Capital metropolitan Regional  Intermediate Small towns/  Remote

Core Suburban Total metropolitan cities villages villages
2010 1,533,642 5,021,005 6,554,647 4,295,726 4,670,421 7,308,109 3,435,198
2015 1,564,251 5,711,922 7,276,173 4,665,797 5,029,517 7,731,926 3,691,887
2020 1,594,149 6,376,461 7,970,610 5,006,857 5,396,597 8,154,883 3,943,233
2025 1,615,709 6,973,160 8,588,869 5,316,873 5,760,367 8,582,337 4,189,179
2030 1,630,854 7,509,001 9,139,855 5,595,963 6,085,420 8,974,761 4,423,018
2035 1,643,306 7,994,605 9,637,911 5,843,391 6,362,470 9,309,370 4,634,334
2040 1,656,071 8,435,987 10,092,059 6,066,292 6,605,538 9,595,764 4,824,602

Table 7.40 indicatesthat total populationis projectedto increasein all settlement

typesthroughout the year8y 2040, the largest populatiassituated inthe capital
metropolitan area (10,092,059) and small towns/villages (9,595,764)This is

unsurprisng because at staof the projectios, these settlementsad the highest

population andwvere projected to continuously grow in the fututdowever, they

have switchegbositions in terms afettlement size.

To check the proportion of population in these settlesydtigure 7.5shows the

percentage athe population share.
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Figure 7.5: Shares by ercentagdy settlement type, 2012040
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Althoughthetotal populationin all settlementss expected tancreaseover time the
populationshareresults in Figure 7.5tell a different story Two settlement typeare
expected to sea significantshift in populationshare the @apital metropolitararea
andsmall towns/villagesThe capital metropolitarareashareis expected tancrease
gradually from 25 percento 27 percentwhile the shareof small towns¥illages is
expected todecrease from28 percentto 26 percentfrom 2010to 204Q The
increasingshareof capital metropolitanareas will be mainly due tocreases in
suburban aresathe share insuburban aress significantly higher andwill gradually
increase, offsetting a decline in the core.cRg explained in the previous chapters,
capital metropolitan suburbamareas have had a higher concentration othe
population since 1980 because gbicasuburbanisatiorfinally, the shares of other
settlements régional metropolitanareas intermediatesized cities and remote
villages)will remain with no major changethroughout thdorecast periodin short

the resuls portray acontinuation of he patterrs from previous year outlined in
Chapter 4.

Besides population share, another way to examine population change is by observing
changes irgrowthby percentagéFigure7.61 7.7).
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Figure 7.6: Percentaggrowth by settlement type, 2012040
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Figure 7.7: Maps of rcentaggrowth by settlement type, 202040

Figure 7.6ndicates thatll settlementypes areprojectedto experience a continuous
declinein population growth The seepest decline in growthy percentagevill be in
capital metropolitan suburbasreas Over time,the growth percentagen regional
metropolitanareasfall below that of intermediatesized cities andremote villages.
Despite the overall story in Malaysieeibhg one of continuing, ihot slowing,
growth, Figure 7.7 shows that projected growtimisre concentrated in some areas

thanin , particularly along the west coast of West Malaysia.

The change caalsobe observed throughe analysis ofgrowth relativeto theinitial
year, 2010 (Figure 7)8The outcome of this analysshowswhich settlements are

projected to change in size the most and the least over the fserroa010 to 2040.
Further as Figure 7.8 shows, theghestchange ingrowth is projectal for capital

metropolitan suburbaareas while the smallest changs projectedfor the @pital

metropolitan core.
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Figure 7.8: Changerelative to 2010 population by settlement type

Finally, population changean be obseedrelative to Malaysia as a who(Eigure
7.9). The outcome of this analysis determines which settlenvalitgontribute the
most tochangein Malaysia® s o papulatidn.If the rate is above Xhis means
population changewill postively contribute to changein Malaysia soverall
population but if the rate is below, the opposités true
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Figure 7.9: Change relative to Malaysias o v e r a | bly seplesnpniitypat i o n

Figure 7.9 showshe pace of growth relativeotMalaysia as a whole. Thesuls in
Figure 7.9indicate that the relative rateof population change inthe capital

metropolitan coras below 1 andwill gradually decline throughout the project
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period Apart from thecapitalmetropolitan coresmall towns/villages alsaisplaya

similar pattern. This meampopulation change ithese settlementsill not positively

contribute to change in Malaysia soverall population In contrast, capital
metropolitan suburbaareas argrojectedto positively fuel changein Mal ay si ad s
overall populationin the future. The ppulationchangerate inregional metropolitan

areasand intermediatesizedcities, on the other handndicatesno major change

will occurandthe population wilremainrelatively stableover theprojectionperiod.

Overall, the population in all settlement typésprojected to grow in size. However,
capitalmetropolitan suburbaareas ar@rojected to have the most significatiange
in terms of population sih@, growth andrate of changeThis settlement type will
contributethe mostto changein Ma | ay s i a populationire thefuture. The
primacyof the cgpital metropolitan coreon the other hands projectedto diminish
continuouslyin importance basedon not onlythese projectiors but also existing
studies since 198@sdiscused in Chapter 4nd Chapter SApart from thecepital
metropolitancore,the share and growih small towns/villagesarealso projected to
decline continuouslyin the future Regional metropolitarareasand irtermediate
sized cities on the other handwill see no major changes imelative standing,

remainng stable throughout thgrojectionperiod.

To examine population change thoroughly, tlext section expamsdhe resuls by

examiningthemby sex and aggroup.

7.5.3 Changes in settlemergby age and sex
The ®x structure isexpected to remainelatively stable over time. In this case,

because the sex share by agk remain constant throughout the projectiperiod
no majorchangsin sex shares by agdll beobserved (Figure 7.10).
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Figure 7.10: Percentage ofgpulation sharby sex and settlement type, 262040

More interesting, and more dynamic, is the projected change in age structure by
settlement type (Figure 7.11 aRtbure 7.12).Figures 7.11 and 7.12, charactese

age groups into commasets children andadolescentsiged 0 to 14young aduls

aged 15 to 29, middlaged adult aged 30 to 44, mature aduliged 45 to 59nd
theelderly aged 60 and over.
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Figure7. 11 Total population by age group and settlement type, 2010 and 2040

Clearly, e agestructurein the initial and final projected yearms Figure 7.11is
notably different. In 2010,younger age groupaccounted fothe majority of the
populationin most settlementypes While most settlements follow a linear age
proportion (i.e. declining proportions fooldergroups, thecapital metropolitararea
(core city andsuburbanarea$ has a larger proportion of young adul than
childrenadolescentsin contrast,the population in 204Qwill have displaya stable
age proportion. Most adult groups atite elderly group (age 30 and over) are
predicted toseea major increase in the futuréo the pointthat their share of the
popuktion will be almost the samasor will exceed thgopulationof youngerage
groups(childrenadolescentand young adud). Therewill alsobe slight differences

in the patterrs of large settlements (capital metropolitan and regional metropolitan
area$ and lower-level settlementsThe proportion ofaduls and the elderly will
match or exceedthe proportion of childrenadolescentdn large settlements; in
contrast, the proportion of childrenadolescentswill be slighty higher than the

proportion of adukt and the elderlin smaller settlement§ o examinethis further,
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Figure 7.12displaysgrowth (a) and change(b) relativeto the initial yearfor each

age group and settlement type.
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Figure 7.12 Population growttior 20102040(a) and relative change rate to 20b) by
age group and settlement type

The resuls for growth (a) and relative changéb) in Figure 7.12have similar
patterrs; the growth and change ratll significantly increase as age incregsend
large settlementsvill have the highest growth and change sather noticeable
resuls arethe negative growtand change rate below 1 fonildrenadolescentand
young adul in the capital metropolitarcore In other wordsthese age groupse
predicted toexperience a decline ital population in the futuréfo observe the
spatial distributios of the resit, Figure 7.13illustrates the growth percentageor

each ag group and settlement type.
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In summary, unlike sexprojectedchanges in theage structure between the starting
and final yearsindicate that future population growth will mainly be sustained by
aduls (particularly adits age 30 and over) t¢ine working-age populaons (ages 15

to 65). The major increase the adult @ working-age populationn the futuremay
impact future economic growth due @aincrease irthe number of laboure@nda
shrinking proportion of children to support. This phenomenon is knowrthas
demographic dividend. Demographic dividermtcurs during the course of

demographic transition when economic growth is acceleratedibgline of fertility
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and mortality and changen theage structuréGribble & Bremner, 2012)As time
passes, the proportion of children grows kenahan the workingage population
consequently leadg to moreopportunitesfor a countryp economic growthhrough
theimplementation of policies and investme(®ibble & Bremner, 2012)

76 Settl ement prioneciefGR®RBO4 Nat ur a

Although it is clear thathe populationin differentsettlementypeswill increase by
varying amountsthe cause of these changssso far unclearBirth and death
projections playan importantrole in population changeThe diferencebetween
births and deathss known as natural increase. Thasctionfirst discusss birth
projectiors (Section 7.6.1) followed by death projectios (Section 7.6.2) and

finally, natural increaséSection 7.6.3jor eachsettlement type

7.6.1 Birth projections

Table 7.41: Projected number of childnborn and surviing fromage 0 to 4y settlement
type, 20152040

Year Capital metropolitan Regional  Intermediate Small towns/ Remote

Core Suburban Total metropolitan cities villages villages
2015 26,404 107,763 134,166 88,125 98,154 142,716 67,935
2020 24,383 111,406 135,789 84,474 102,054 148,988 69,012
2025 21,102 107,204 128,306 81,281 104,810 152,424 70,178
2030 18,325 103,899 122,224 79,251 102,760 150,165 70,248
2035 16,661 103,249 119,910 77,372 98,262 143,351 68,741
2040 15,984 104,683 120,667 76,982 95,827 137,934 67,551

Table 7.41showsthat thenumberof children who will be born and survives
projected to decline in aflettlement typeduring the projection period Thechange
in the number of these childrenis based onthe total female populationof
reproductive agdages 15 to 49) (see Section 7.5)where he morewomen of
reproductive agehelarge the population afhildren Small towns/villageswill have

the largespopulation of childrenfollowed bycapital metropolitan areas.
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projectednumber ofchildrenborn and survivng fromage 0 to 4 by settlement type, 2010
2040

In terms ofbirth share in Figure 714 (a), small towns/villageshave the largest
proportion because they have the largest number of difdee Table 7.41

However,few importantchange can be observe(e.g, the share of birthslowly
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declines for some settlement typegile it fluctuates for others) In contrast the
growthresuls in (b) shows a cleargpattern most settlementsxperiencea decling
or negative growthuntil 2025 which then diminishesin the subsequent years
terms of relative change ftibe initial year in (c), thecapital metropolitan coras
projected to experience the fastest and largest decline of bisthpared to the
initial year. The same situation apgliéor regional metropolitarareasand capital
metropolitan suburbarareasbut at a slower rate. For other settlement tgpe
(intermediatesizedcities, small towns villagesandremote villages), birthincrease
at a similar rateuntil 2025%ut then declinen the subsequent years. In other words,
large settlements are expected to experidawer births (especially in thecapital
metropolitan corkin the future while smaller settlementg| follow the same trends
after 2025.

The situation reflects the asaption made for child fertility rate used in the
projection: child fertility rate are assumed to declineontinuouslythrough 2040.
The cecreasef thefertility rate in Malaysia began in the 1960s drascontinued to
declineto the present dayOther fudieshavealso captureé a similar result: before
the 1970s, fertility trendsn economically advancedevelopingcountriesin East
Asia and Latin Americahowed a stable pattern but then dediaéier the 1970s
(Wilson, 2011) Furthermorealthoughfertility rates are projected to fall belothe
replacement level by 2040, thetal populationwill continte to increasein all
settlementtypes (see Section 7.5), indicating gopulation mometum effect
Population momentunoccurs when previous high fertility resdltin a large
proportion of female populatiobeing of reproductive age, hence Iéaglto a high
birth rate(Keyfitz, 1971)

The contrasbetweenpatterrs in large and small settlements (including ruaedas)
indicatesthat those who live in large settlememay have lower fertilitthanthose
who live in smallsettlementsGenerally, this is because othe improvement of
socialandeconomic conditionfor women(e.g, continuous usage @vailability o
modern contraceptige postponement of childbearing and marriage, increasing
abortion rate, higher leved of education and employmemamong women
(Ernestina, 2002; Hirschman, 198®) recentfertility study in developed countries

(e.g, Denmark, Finland, Norway and Swedenjglso captur@ similar resuls; the
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larger the settlementthe lower the fertility rate (Kulu, 2013) One of the main
reasos for thisis the high tendeng to have more children in smaller settlements
compared tdarger settlement¢Kulu et al., 2009) Furthermore, thdéocation and
type of housing play an important rolen fertility changes; the relocation of
residerces to live in a bigger house oa 6 f a #frieddly environmeri evidently
raises fertility levels (Kulu, 2005;Kulu & Vikat, 2007) Further, higher fertility is
more prevalem among migrants than namigrants but ha little impact due to
mi g r amall population shar&ulu & Boyle, 2009; Kurek et al., 2015fewer
births in the core citymay also relate to thesmall proportion ofthe female
population of reroductive agecausedy large outmigration ofthis groupto other

settlementypes (see Section 7.7)

7.6.2 Death projections
Following birth projectiors, this section explasideath projectionsby settlement
type. Table7.42and Figure7.15showthe size percentageshare andchangein the

growthraterelativeto 2015for projectal deatls by settlement typéor 20152040.

Table 7.42: Projected number of deathy settlementype, 20152040

Year Capital metropolitan Regional  Intermediate Small towns/ Remote

Core Suburban Total meropolitan cities villages villages
2015 5,034 14,082 19,115 17,300 22,017 33,777 12,646
2020 5,949 17,743 23,692 20,091 24,992 39,337 14,595
2025 6,987 22,175 29,162 23,389 28,417 44,102 16,827
2030 8,279 27,877 36,156 27,799 32,854 50,306 19,533
2035 9,596 33,935 43,531 32,476 37,411 56,658 22,486
2040 10,892 40,404 51,296 37,281 41,785 62,639 25,550

Table 7.42shows the projectednumber of deathin all settlementtypes will
gradually inceaseas time passe®rojected death arebased orthe totalpopulation
in each settlementhelarger thepopulation in a settlement, thgher the number of
expecteddeatls. In this casgsmall towns/villages havthe largest projected number
of deatts.
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projected deathby settlementype, 20102040

Althoughthe number of people dying gradually reass over theyears, theesuls
in Figure 7.15or shara (a), growth (b) and relative change (&Il a different story

As time passeshe shareof people dying in largeettlementqespeciallycapital
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metropolitansuburbanarea$ slowly increass but decreasein smaller settlements
(intermediatesizedcities, small towns/villagesandremote villages)In other words,
more peoplere projected to die in large towrteanin smallertowns The growth
and relative changeesuls can beinterpreed similady: large tavns havehigher

growthandchange ratethan smakr settlementandrural areas

The results reflect the assumption maaleout future life expectancy in the
projectiors, which is based on historical trendature life expectancy for maeind
females is expected tancreasecontinuouslyin the future After the Second World
War ended, life expectanay Malaysiarapidly increased and mortality significantly
declina in since at least th&950s (Hirschman, 1980)The resultsalso relate to
work by Wilson (2011)on demographic convergeneehich comparednortality and
life expectancytrendsin developed andleveloping countries for 1952010. The
growing linear tred of life expectancyand decrease of mortaliy developing
countries isprimarily due to growing acces$o health facilities and curative
medicine, improvement of nutritioprand the establishment opreventive health
programgWilson, 2011) This issupported by aecent stug that foundthe increase
of life expectancy and decrease of mortality in Malaysas mainly due tothe
availability of more health care and higher seetmnomic stius (Chan & Kamala
Devi, 2015)

Furthermorethe differencein mortality betweerurbanandrural areashaslong been
debated by historians and demaghersin terms ofexistence, causesistorical
aspects and the measuremestused to examine thdifference (Woods, 2003)
Existing studies showhat dfferent countriegdisplay differentpattens of mortality.
For example honmetropolitan areas aural areasn the United Statetenced to
have higher mortality than metropolitan areasing 19992014 (Moy et al., 2017)
In contrast due to rapid banisation, urban areas in European countries during the
eighteerth and nineteenth centuries hddgher mortality than the countryside
(Woods, 2003)More detaiéd studiesn the UK havefound tha while most causes
of death differ between urban and ruaatas somecausege.g, cancercirculatory
disease) are simildGartner et al., 2008)
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Based onthe above reviewsthe mortality patterrs in urban and rural areas in
Europeancountries and the UKare generally similar to mortality patters in
Malaysia. More deatls are projected in metropolitan areas tham smaller
settlements andural areasn Malaysiathroughoutthe projedbn period Because
this chapterexamires only the total number ofdeatts, the cause of death are
explained based on theoretical findingsccording b Malaysia Department of
Statistics (2018)the main cause of death in urban areas in Malaysiscisemic
heart diseasewhich mostly affect people aged 41 and over; in contrasaffic
accidens arethe main cause of death those who aged 40 and bkigimg in big
cities, especially inthe capital metropolitararea(Kuala Lumpur and its subuwshis
quite stressful (e.ghigh living cost high traffic, high crime) (Free Malaysia Today,
2017)andis less healthywhich can lead tdheartrelated diseasg®.g, respiratory
diseass and lung cancer( O6 Rei | | vy, O6Rei | Iy, .Rosat o, &
Furthermore, theapital metropolitarareais known to havea recorcnumberof fatal
traffic accidentssince it is the busiest city in Malaysidherefore it is not a

unsurprisng thatthe city hasalarge number of deasl{fKunasekaran, 2017)

7.6.3 Natural increase
Natural increaseor decreasas interpreted as the difference between Iirémd
deatls. Results for therojectednatural increase are shown in TaBléd3and Figure

7.16

Table 7 43 Rate of natural increase (per 1,009)settlement type20152040

Year Capital metropolitan Regional  Intermediate Small towns/ Remote
Core Suburban Total metropolitan cities villages villages
2015 14 16 16 15 15 14 15
2020 12 15 14 13 14 13 14
2025 9 12 12 11 13 13 13
2030 6 10 9 9 11 11 11
2035 4 9 8 8 10 9 10
2040 3 8 7 7 8 8 9

There are two importarfindings in Table 7.43First, the positive values indicate

thatthere will be more births arglrviving children than death$iencetherewill be
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a natural increase instead ahatural decrease. Secoride natural increase rate is
expected to decline in all settlemeypesduring the projeddbn periodof 20152040.
To examinethis further, results forshares, growth and changeelativeto 2015 for

natural inceaseare shownn Figure 7.16
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Figure 7.16: Percentage of shaxréa), growth(b), and changéc) relativeto 2015for natural
increase by settlementay, 20162040
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Theshare resudtin Figure 7.16@a) showthatnatural increase is expectadecline

in large settlementsegpecially inthe core city) exceptin capital metropolitan
suburbarareas In contrast, theshare in smaller settlementsll gradwally increase

In other words,the number of people dyingvill catch upwith the number of
children born and surving in large settlementwhile the opposite is true famaller
settlements. In terms of growth), all settlementypes will displaynegatve growth

with the largest changen the corecity. Furthermorethe resuls for relative change

(c) showlarge settlement@he capital metropolitan core and suburban and regional

metropolitanarea3 appear to haveigherchangerates than smaller settfaents.

Theoretically, the change inatural increaseis highly associaté with the
demographictransition theory.Reher (2004)reviewed thetheory from a global
perspective byexamining mortality and fertility trend between countriesThe
resuls from the study confirm the validity of the theoryAll countriesexperienced
similar mortality and fertility trends mortality decline precededfertility decline.
This is also true in the Malaysiancontext. After the Second World War ended,
population growthin Malaya (renamed Malaysia after the country gained
independence in 195Was sustained by natural increaiee toa major increase of
the fertility rate from 1947to 1955. Sinceat least the 1950dife expectancyhas
rapidly increased anithe mortality ratehassignificantly declind. This situation was
due to the improvement of nutrition,the establishment oprevenive health
programs and better accessibility to curative medicinélowever,from the 1960s
onward, the fertility rate has continted to declineto the present daySince this
chapteé projection follows assumptigbased on historicdértility and mortaity, it
unsurprisng that natural increasis expected taleclinecontinuouslyin the future.
Based on these trends, Malaysidl clearly be in the thirdphaseof demographic
transition during the projectiorperiod: both fertility and mortality decline
continuously and rurakurban migration maintain its dominance but lsssthan

before.

Furthermorethis result confirms that future age structusedSection 7.5.2or more
detail) will be influencel by the decline ohatural increaseMore aduls or working-

agepeoplewill survive, andthis may significantly impactuture economic growth
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resuling from anincreasingnumber oflabouers and fewer children to support

whichrelates talemographic dividen{Gribble & Bremner, 2012

7.7 Set t | ementMipgrog téiad@is0ohi®4

Many approaches to projecting future migration flaas be takenThe approach
adopted here is to identify current distrietvel agespecific rates of inand out
migration and to assume thdiese rates will remain constant over time. This
approach projectshat in- and outmigration flows will fluctuate in response to
changes in the populati@izeof origin and destinatiodistricts. The populationof a
district influences the size of its emtigrant flow, whike the populationof that
district relative to all other distristinfluences it shaseof the total pool of out
migrants received as -migrants. Someof these calculations are conducted
separately for each aggoup asthe overall infows and outflows for a district are

sensitive to changes in age structure.

The approach outlinedasadopted due to (a) the desire ¢onsiderthe influence of
changing age structure on future migration flows and (b) data limitatidns.
alternative apmach would be to extrapolate future rates based on historically
observed trendfor these rates, but this was rejected because simple extrapolation
leads to unrealistically extreme future scenarios, evhitiore sophisticated
approaches allied to structureodelling hae data requirements that could not be
met. A second alternative approach also considered was the application of a spatial
interaction model of the kind presentiedChapter 6. However, projecting a range of
sociceconomic variables, such astdis-level unemployment rates, into the future

is itself a hazardous exerciaad would liebeyondthe scope of this thesisurther

the implementation of a simple interaction model basedngin and destination
populationsizes led to implausible flowlistance and migration scenarifis the
future Full detaik of the approachthat wasactually adopted is outligein the
remainder of this section. It provides a projection of what will happen if current

patterns of migration persist.
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As mentioned irthe method section this chaptemprojecs only internal migration
and excluces international migration(see Section 7.3.and Section 7.3.6 foa
detaiked explanation). This section is divided into four stdections:internal
migration flows in Section 7.1, internal migrationflows by age group in Section
7.7.2, net migration flows in Section 7.7&hd net migratiorilows by age group in
Section 7.7.4.

7.7.1 Internal migration flows

Internal migrationis defined here as involving a changeptdce of residnce that
crosses a district boundariyor this study contextmovement from one settlement
type to anothertype is examinedby comparingghe numberof in-migrantsand out-

migrantsin each settlemenypesfor the projecton periodof 2010-2040.
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Figure 7.17: Number ofin-migrantsandout-migrantsby settlement type, 2012040

There arghree findings based on Figure 7.17. First, ¢dhpitalmetropolitanareais
projected to have net -migration throughout theprojection period. However, the
captal metropolitan core andaptal metropolitan suburbaareasdisplay a different
migration pattern. Theaptal metropolitan core is projected to move from net out
migration flows to a balanaef flows, while cagtal metiopolitan suburbaareasare
projected tahavenet inmigration flows. Secondsmall towns/villages are projected
to have net oumigration flows in the future. Finally, migration flows in tregional
metropolitan areasntermediatesizedcities andremde villagesare projected the

more or less balande
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Becausenmigrationflows areprojectedfrom the sum of inmigrants and odinigrants
instead ofout-migration flows fromorigin to destination(see Section 7.8.for more
detail), it is impossibleto identify flows between settlement tyge.g, ruralurban,
urbanrural, urbanurban or rurakrural), only the number of ihand outmigrants in
eachdistrict/settlement typeHowever since the projectios arebased on recent
migration trendge.g, from 2005-2010, which areassumd to remainconstant ito
the future, future migrationpatterrs are foreseeable The large concentration of
migrants incapital metropolitarareas(especially in suburbaarea$ is likely dueto
urbanurban migrationas well asrural-urban migration In contrast ruralurban
migration continues to dominatéhe flows in all other settlementypes. Future
migration patters arestronglyrelatel to the hypothesis imobility transition theory
(Zelinsky, 1971) The theory combines all compents of change (lihrs deatfs, and
migration) to explain demographichangesand the migration process withira
framework.MalaysiamayundergaPhase Il ofvital andmobility transitionbased on
major rurakurban migrationin most settlementypes a major decline of fertility
rates GeeSection 7.6.1), continuous decline of mortality rat®ésegSection 7.6.2)

and significant decline of haral populationincrease $eeSection 7.6.3).

Based orthe existingpopulation and migratiostudies (inChapter 4and Chapter 5
respectively and projection results, rapid suburbanisation is expected docur
continuouslyif recentmigration trends persistin the future However, thelong
suburbanisatiorprocessin the capital metropolitamrea(until 2040 at leastjmay
worsenthe currentconditiors of the city Urban sprawlhas been a majassue in
Malaysia since the 1980s due to rapid suburbanisation in metropolitan regions
caused by uncontrolled urban development grdatbdullah, 2012; Hasan & Nair,
2014) According to Abdullah et al. (2009) urban sprawloccurs when urban
devebpmentgrows fasterthan population growtHFurthermorea new intercity rail
project(The East Coast Rail Linkor ECRL) announcedn 2016thatwill connect
cities (includingcities in capital metropolitan suburbamea is likely to further
stimulate wban growth and development along the rail corridléalaysia Rail Link,
2019) Theincreaseof largescaleurban developmergrojecs andthe concentration
of migrants inmetropolitan citiesas well as the urban sprawbplem, may havea
major impacton urban development growth apdessureahe Malaysian government

to provide more expenditure for housimgfrastructure andamenities Therefore, it
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would be best for the Malaysian government donsider controlling urban
development growth in ehcapital metropolitarareaas well as discouraging rugal

urban migration througtheimplementation ofdditionalpolicies.

7.7.2 Internal migration flows by age group

Age playsanimportantrole in determining migration flows. éherdly, youngadults
migrate more ofterto area that offe more economic opportunitiege.g, high
wages, employmentopportunitie}. To examinemigration patterrs by age group
Figure7.23 and Figure 7.2dompae the numberof in-migrantsandout-migrans by
age groupand settlement typor the first and final projectioperiods, 20162015
and 20352040.
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Figure 7.18 Number of h-migrantsby age grou@nd settlement typ20102015 and 2035
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Figure 7.19: Number of at-migrantsby age groumnd settlement typ20162015 and
20352040

As shown in Figure 7.18 and 7.19there aresimilar patters for both inmigrants
and outmigrantsin most settlementtypes for the first and final periods Young
aduls (age 15-29) account for the moshigrantswhile the elderly account forthe
leastin the initial period. However, in the final periatiere is a sigficant increase
in the numberof older adult migrants (middikaged dults, mature aduft, and the
elderly). h contrast, there isttle changein the numberof child/adolescen&and
young adult migrants. e major increasein the number oblder adultmigrantsin
the future relateto the decline in mortality andncreasein life expectancyin the
future (see Section 7.6 for more detailjhich will to more migration. Common
factors of migration includenarrisge commitments, changing j@band retirement
(Bernard et al., 2014)The mgration modelsn the previous chaptealso capture
similar factors which supportsthat previous migration flowsin Malaysia (e.qg,

19802010)wereinfluenced bymarital statusand changing jobs.

Despitethe similarities thereare also differencas migration patteraby settlement
type First,while most age groups apgojectedto experiencancreasd flowsin the

future, this will declinefor some age group§ he numberof outmigrants age 29
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and belowin the capitd metropolitan corevill decreasdecause therwill be fewer
peopleof this ageliving in the city thanin the initial period hencefewer will out-
migratein the future Thisis due tathe continuous major decline of fertility ragtand
population ageing Secong the number of middleaged adult oumigrants will
exceedthe numberof young adult oumigrants incapital metropolitansuburban
areasSimilar to earlier explanati@the low fertility levels in largesettlementsvill
lead toa smallerpopulaton ageinginto young aduk On te other handmore
people willsurviveandbecomemiddle-aged adultresulting inlarger total flowsof

middle-aged adultén the futurecompared toyoung aduls.

To compare irmigration and outnigration flows, the nex sectionwill discussnet

migration flows.

7.7.3 Net migration flows

The difference betweeim-migration and out-migrationis known as net migration
Figure7.20showsprojected net migratiofor all settlementypesin Malaysig 2010
2040.Note that positivenet migrationindicates thatthere are more #migrants than
out-migrants, while negativeet migrationndicates the opposite
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Figure 7.20: Netmigrationby settlement type, 2012040
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The resuls in Figure 7.20show thatmetropolitan cities qapital metropolitan and
regional metropolitararea¥ are the only settlemenfzrojectedto experience net
inflows. In other words, these cities will have moremigration than outnigration
flows in thefuture. However, within thecapital metropolitan areahere will only be
net overall inmigration because net migration into the subunbé offset net
outflows from the coreFor all other settlement types, the residhows a net
outflow, possibly due to ongoingrbanurban and rwal-urban migration. Small
towns/villages are expected to have the largesbutflows albeit at declining levsl
over time This is due tahe diminishing influenceof migrationinto larger cities,
resultingin fewer people movingawayfrom small towns/\ilages. The nebutflows
for intermediatesized cities andemote villageson the other handvill seeno major
changsin the future.

Relaked to differential urbanisation theoryhese results suggest thdalaysia will
still in the APC stagéhrough2040 from the dominance afetinflows into capital
metropolitan suburbanareas However, a time passes, the ngtflow of this
settlement type will gradually decrease signifying a slowdown in the
suburbanisation procesEhis is possibly due tthe declhe in the number gbeople
of active migrantge(particularly young adu$) due tomajor declingin fertility. To
validate thisassumption, the next section exansinet migratiorby age group.

This contrasts with the historic flows (192010) shownn Chapter 5wherethe
net inflows into capital metropolitan suburbareasgraduallyincreased throughout
the period This is becauseélifferent migration inputsvere used for eacbhaptey
dataon Malaysian citizes was used fothis chaptemwhile dataon the overall in
population Malaysia was used to examine internal migrationin Chapter 5
Nevertheless, Malaysian citizerwontributeto the majority of internal migration
flows since they constitue92 percentof the overall population in 2010 and
accoding to official projectios, will retainthis dominance in 204With 91 percent.
Hence, the projecti@of the net migrationof Malaysian citizesin this chaptemay
be sufficient for explaining future net migration of the overall population of
Malaysia.
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Furthermore, another important finding ihat the netinflows in regional
metropolitanareaswill gradually increasen the future This situation resembles the
differential urbanisation theory hypothedisat statesMalaysia is likely moving
towardsthe polarisation reversal stage based on the shrinking domircdruital
metropolitan suburbamareasand projectedincreass of netinflows into regional
metropolitan areas However, thedifference of neinflows between these two
settlements iguite large (more than 50,000 in 204@nd henceMalaysia is not
expected to entehe polarisation reved stage untishortly after 2040.
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7.7.4 Net migration flows by age group

This sectionexpand upon theprevious section bgxaminingnet mgration by age
group comparng the first and final projection pévds, 2102015 and 2032040
(Figure7.22).
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Figure 7.22 Net migration by age growgnd settlement typ20102015 and 2032040

Based orFigure 7.22netmigration incapital metropolitan suburbareasand small
towns/villages will see major changein population and contradicory patterrs
(particularlyfor young adulk). It is projected that more young adultill be moving
into capital metropolitan subuam areasthan moving out;n contrast, morgoung
adultswill be moving out of small towng villagesthan moving inHowever, the size

of net migratiorwill decrease in the final period.

Although this analysis does not show the fleivs between settlemenypes,the
contradicbry net migrationpatterrs of capital metropolitan suburbareasandsmall

towns/villagesindicate a classic ruralrban migrationpattern Apart from rural
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urban migration,leinflux of young aduls in capital metropolitan suburbareass
alsodue tourbanurban migrationTheseresults are similato thosein Chapter 5
urbanurban migrationvas more dominant tharuralurban migratiorin the capital
metropolitanin 2000andwill continue tdbe sincemigrationprojectiors areasumed
to be constant in the futurdnother surprisingfinding is the change from net
outflowsto netinflows for young adults in theapital metropolitan core. This result
possibly relate to thamcreasinggrowth of fertility in this settlement typéseeFigure
7.14 and an ageing population, hence increasing the numikeryoung adult

migrants inthe future.

78 Theel ati veoif mpan uamdeatngraeaas enand

fl ows

Natural increase and migration flepwhich araliscussed in Section 7.6 andcsen

7.7, respectivelyare the main components of future population chanige. Section
examina their relative contributiors to future population changand the overall
population However, note thatthis thesisdoes not examines the contribution of
future net international migration whichlso causegopulationchange.Although
future net international migration is excluded, itheesults wouldbe similarto future

net internal migrationbecausel) the size of international migrargtocks are
relatively small fromthe overall population ir2010 (8 percent (UNICEF, 2014)

and 2) since internal migration is more dominant than international migration
(UNESCO et al., 2012})herefore ishould be sufficientio explainthe overall stoy.
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change

As shown inFigure 7.23 natural increasewill have a larger contribution to
population change tharet migationfor all settlement typem all projecton periods
from 2010-2040. Future populatiogrowthwill be entirely due to natural increase in
the capgtal metromlitan core,intermediatesized cities, small towns/villages and
remote vilages. For cgpital metropolitan sburban andegional metropolitarareas
natural increasavill be the main driver ofuture changebut net migration inflows

will also play gart
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Besides population change, another way to observe the influence of natural increase
and migation flows is to examine their contribution tiee overallpopulationin
Malaysia
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Figure 7.24: The @ntribution of natural increase (a) and-irgtows (b) to total population
(mid-projection period)

Figure 724 can be interpretedimilaly as Figure 7.23but more clearlyhighlights
the scale of natural increase and net migrathdatural increasemakes alarger
contributionby percentag¢hannet migrationto thetotal projectedpopulationfor all
settlementypes. However,this will gradually decline in size over time relative to

the total population
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The major contribution of natural increase towards future population growth in all
settlements relasgo the age structure of the population. The large ptapoof the
female Malaysian citizensof reproductive agevill result inmore birtls despitea
fertility declineto below replacement level: from 2.6 in 2010 to 1.9 in 2040. This
phenomenois known as population momentumopulation momenturariseswhen
previous high fertility resulté alarge female population of reproductive age, hence
leadng to a large number of births (Keyfitz, 1971) According to Blue and
Espenshade (2011fpr countries still in the process demographic transition and
with a large proportion of femageof childbearing ageor childrenwho will enter
reproductive ages, population momentum Wgive asignificant impacton future
population growth. On the contrarfgr countries that have compéel demographic
transition with alarge proportion othe populationageingor elderly alongsiddow
fertility, population momentum will ndhave asignificant impacton future growth
andthe total population will eventually dexase(Andreev; KantorovaBongaarts,
2013)

In the Malaysian context,accordng to Faizah (2007)from the late 1950s to 2006
the country was in the second stage of demographic transitiertoa rapid decline
of mortality and moderate decline of fertility. However, Malaysith enter the third
stage of demographic transitiadue to thecontinuous decline of mortality and
fertility levels within the projedbn periods There are two possibilitieif fertility,
mortality, and migraion trends persighrough2040:1) population momentum will
still significantly contribute to population growth becaw$ehe high proportion of
children who will be of reproductive agend females alreadyof reprodutive age
(see Figure 7.2); and 2) the countnyay enter the fourth stage of demographic
transitionin which the fertility rate becomesthe same ashe mortality rate (see
Figure 7.25 (g)which demonstragsthe declining influence of natural increase
population growth).
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79 Concl usi on

There aresix important findngs in this chapterFirst, this chapted rojectiors
matchthe official projectiors at the national leveland arefairly similar to those at
thestate level.The diferencebetweerstate projectioris unsurprisng mainly due to
the different data and methods uséa projectinternal migration. Despite the
differences, both projectios follow a similar concept both projections assume
current migration rates will undchangedin the future However, this chapted s
projectiors involve smakllareaunit flows (districts) rather than théargeareaunits
(states) usedfor the official projectios. This chapted projection allowsa detaiked
assessment afternal migration flows bynot only district level but also settlement
type which is essentialor comparingprojectedfuture urbanisatiorpatterns to the
urbanisation sequence hypothesized diiferential urbanisation theoryfrom

urbanisation to polarisationversal to canterurbanisation).

Secondthe population in all settlement typé&sprojected to grow in size. However,
capital metropolitan suburbaareas areprojected to have the largest population
change in the future. In contrast, the future population inc#ipgal metropolitan
core is projected to diminish continuously. Apart from ¢hapitalmetropolitan core,
the share and growth insmall towns/villages are also projected to decline
continuouslyin the future. Regional metropolitameasand intermediatsized cities

on the other handwill seeno major changes in relative standing, renmgjrstable
throughout the projection perio@ihe change of population in these settlemigpis
will mainly be causé by natural increaseather tharninternal migration There are
fewer births in &rge settlements (especially the core city) timesmaller settlements
and rural areasvhile deatls are more prevalenh large settlements than smaller
settlementsThe contrastingoirth pattern between settlemetyipes indicatesthat
fertility levels are lower in large settlements thamower-level settlemets and rural
areas. Generallyhis is because of increasing accessibility and improvemetiteof
socialandeconomic conditions of the female population (eagailability of modern
contraceptive, postponement of childbearing and marriage, increasing abortion rate,
higher leves of education and employmeramong womehn (Ernestina, 2002;

Hirschman, 1980)Other reasons includihe tendencyto havemore children in
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smaler settlenents than in larger settlements dueldoation and housindype
preference(Kulu, 2005; Kulu et al., 2009Kulu & Vikat, 2007) In terms of
mortality, more death arepredicted inlarge settlementthan in smaller settlements
and rural areabecause othe increasingprevalenceof heat-related diseases and
traffic accidents(Malaysia Department of Statistics, 2018)iving in big cities
especially incapital metropolitarareasjs quite stressfutlue tofactors such akigh
living coss, high traffic volume, and highcrime (Free Malaysia Today, 2017)
Furthermorethe capital metropolitararea isknown to have the high fataés fur to
traffic accidents since is the busiest city in Malaysi#. is unsurprisng that the city

hasalarge nunber of death(Kunasekaran, 2017)

Third, all settlements will experience a major changage structure in the future.
The changen age structure between the starting and final year projeadtidiicate
that future population growth will nray be sustained by adsl{particularly adults
ages 30 and over) othe working-age population (agel5 to 65). This is due ta
large proportion ofthe female populatio being of reproductive ageresulting in
more birtts, despite fertility decling to below the replacement level: from 2.6 in
2010 to 1.9 in 20a. This phenomenon is known as population or demographic
momentum Population momenturariseswhen previous high fertility resdtn a
largeincrease in the size of tliemale population of reprodtive age, hence |eid

to morebirths (Keyfitz, 1971) The increase theworking-age population malgave

a significant impacbn economic growth in the futurgvhich relates to demographic
dividend The cemographic divideneéccurswhen economic growth is accelerated
by the decline of fertility and mortalityleading to achangein the age structure
(Gribble & Bremner, 2012)As time passes, the proportion of children grows smaller
thanthe workingage population. Bince there ardewerchildren b supportleadng

to significant econonic opportunites from the implementation of policies and
investmen{Gribble & Bremner, 2012)

Fourth, the projectior capture a similatrend to thatpostulated in demographic
transitiontheory and mobility transition theory. Malaysia may undefgase Il of
demographic and mobility transitiprwhich involves the continuous decline of
fertility and mortality, and major ruralrban migration in mostettlemerd (except

the capital metroplitan areg. Thereare two possibilities if fertility, mortalityand
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migration trends persisthrough 2040: 1) population momentum will still
significantly contribute to population growth because the proportion of chivdnen
will be at reproductive agand female already at reproductive age in 2044l
remain large(see Figure 7.2); and 2) the countryaynenter the fourth stage of
demographic transitioand mobility transitionn whichthe fertility ratebecomeghe

same ashemortality rate coupledwith amajor increase in urbamban migration

Fifth, rapid suburbanisation witesultif recent migration trerglpersist in the future.
However, the longsuburbanisation process the capital metropolitanarea (until
2040 at least) may worsen curraanditiors in the city. Urban sprawl has bean
major issue in Malaysia since thE980s due to rapid suburbanisation in the
metropolitan regions caused by uncontrolled urban development g¢aindullah,
2012; Hasan & Nair, 2014)The increasinghumber of largescale projects and
concentration of migrants in metropolitan citias well as urban sprawhayhavea
major impacton urban develoment growth and pressure the Malaysian government
to provide more expenditure for housing, infrastructarel amenities. Therefore, it
would be best for the Malaysian government to selyocsnsider controlling urban
development growth ithe capital metopolitan areaas well as discouraging rural

urban migration througtheimplementation ofadditionalpolicies.

Finally, in terms ofdifferential urbanisation theorialaysia willremainin the APC
stageuntil 2040due tothe dominance opositivenetinflows in capital metropolitan
suburbanareas However as time passesthe netinflows into this settlementype
will decreasgindicatinga slowdownin the suburbanisation procesNetinflows in
regional metropolitamreason the other handwill slightly increaseover the years
indicating that this settlementype is slowly receiving ahigher concentration of
migrants. This situation resemblethe differential urbanisation theotyypothesis
whereby Malaysia is moving towards polarisation reversatag based on the
shrinking dominancef capital metropolitarsuburbarareasand promising increase
in regionalmetropolitan areadHowever the differenceof netinflows betweerthese
settlementss projected to remairelatively large hencepolarisation reersa is not
expectedo happernuntil shortly after2040.
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Chapter 8

Di

8.1

scuarmsiiil mamIincl|l usi on

ntroducti on

The aim of this thesis i® investigate recent and future population growth, internal

migration and urbanisation in Malaysia from 1980 ur#040. In Chapter 1, five

objectives were formulated to help achieve thialg@hese objectiveswere then

addressed in thehaptes that followedthroughthe application of relevant literature

and methods. This chapter concludes @ill the work done in his thesisby

summarsing the research findings in Section 8 @esenting adiscussionand

limitations of the researclin Section 8.3, andnakingrecommendations for future

work in Section 8.3.40verall, this thesis has successfully addressedtatedaim

and objectives. More importantlihe thesis mikesseveral novetontributions:

Rare application of thalifferential urbanisation theoryn a developing
country contexaind for thefirst time in Malaysia.

Creation of a new settlement type Malaysia that can be applied
consistently from 1980 onwards and is compatible with diféerential
urbanisation theory

A detailed analysis of soceconomic drivers of internal migration in
Malaysia by the application of smaller geograph units and the
consiceration of numerousociceconomic factors and types of flows.

The first settlement type andistrict-level projectiors o f Mal aysi aods
population using assumptions equivalent to those included in the official

national andstatelevel projections.
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82 Summary of findings

The summary of research findingsf this thesisis based onthe five research
objectives formulated to achieve tgerarchingaim of investigaing recent and
future trends of population growth, internal migratiand urbanisation iiMalaysia
from 1980to 2040.

8.2.1 To review existing theoretical perspectives on population growth,

internal migration, and urbanisation.

To understand urbanisation in Malaysia, it is necessary to first review what is already
known aboutthis process ast operates elsewhere. Therefore&Chapter 2 reviews

what is currently known about the nature, cauaed consequences of urbanisation
and demographic change, whether in the developed or developing world, to identify
which aspectxanbe appledto the Malaysia experience. The conclusion reached is
thatdifferential urbanisation theomrovides a useful lens through which to view all

of these processes. The theory draws together literature and experience on
urbanisation, polarisation reversand counterurbasation into one ovearching
theoryy The transition between wurbanisation stac
b r e, avlkedrelaive sizes of net migration floswoetween settlement typehange
resulting in a changein urbanisationpatterrs (Champion, 2005) For example,
urbanisation is evident whehe netmigration of large cities exceedhat ofmedium

and small cities; polarisation reversal happens when net migration afirmedhd

small cities exceeskhat ofthe largest cies and counterurbanisation happens when

net migration of small cities exceettst oflarge and medium cities.

To date, the theory has been applied many developed countriesut few
developing coutmies (India, South Africa, Botswanand Turkey. While most
developed countriebave experienced counterurbanisation, only two developing
countrieshavereached that stag@verall resultfor Malaysiain this thesisfollow
the same urbanisation pattdsat not polarisation reversal and counterurbanisation

from 2010204Q This is to be expected because the largest city in Malaysia, the
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capital metropolitan areamaintairs its dominance especially in their suburbs,
although this is predicted wiminish over time in the future. Although the country
has the potential to move towards the next deconcentration stage, polarisation
reversal, if rapid suburbanisation persists until at least 2040, this may distort the
process. Similato India, there is no cleavience that theountrywill experience
counterurbanisation due to the inadequacy of physical infrastruanaehe lack of
institutional capacitymay result in re-urbanisation instead of counterurbanisation
(Jain et al., 2013)

8.2.2 To develop a new urbarrural classification of Malaysia based on

urbanisation theory.

To test differential urbanisation theoryChapter 3 develga new urbasrural
classificationfor Malaysiabased ora theoetical approach and assumptiornghis
new classification is required becausxising urbanrural classificatios of
Malaysiaare not suitableAlthough carefully constructed by variog®vernment
agenciesgxisting classificationare different in terms of the number of urban and
rural areas, physical boundaries, definiicand measemens used and theydo not
naturally tiein to differential urbanisation theoryMore importantly, only basic
information (e.g.total population and total migratiomg available for the existing
urbarnrural units To overcome this obstaglthis resesch use alternativesmaltarea
units districts and mukinj, which are then transformed into urbamal units.The
comprehensivedemographicinformation needed to test the theory in deiall
available for these units for successive censumesspatially consistent bases.
However, there are no specific guidelines on how to differentiate the settlement type
(i.e. large, mediumand small cities) excephatthey must be located independently
from each othefGeyer & Kontuly, 1993)

To fit the theory approach ithe Malaysian context, the first step is to classify the
existing settlement hierarchy into new satient typs based on the theogpproach
(large, mediumand small cities) The rational conurbation is categmed asthe
primate/largest city sincthis isknown to be the largest settlememtthe hierarchy;

regional,sub-regional,state anddistrict conurbations are classified agermediate
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sized cities because thét within regonal, subregional,state anddistrict contexs;
major and minor settlement centres are classifiedsnaall cities because these
settlements aas local towns and nearby villages; aedote villages are villages
located far from the cities. Finallgistrictdmukimare then classified to reflect the
settlement types contained within ithboundaries. For example, afdistrictimukim
contains part of theational conurbatiorfwhether the existing boundaries and/or
urban builtup areas)jt is classifiedas thecapital metropolitararea For another
exampleif adistrictimukimcontainsmanymajor andminor settlement centreg,is
classified asa small town/village. The new urbamural classification and spatial

units are then used to examine urbanisatioMalaysia in the subsequent chapters.

8.2.3 To investigate patterns of population growth, internal migration and

urbanisation in Malaysia over the recent period (198010).

From ademographic perspective, urbanisat{tireincrease othe share of tharban
population) is generally caused by natural increaséheiurban population and rural
urban migration. However, due to limitat®im terms ofthe availabilityof fertility
and mortality informationan examirationon the former cause not includedn this
thesis In contrast, migration information is available for sraaka unitswhich are
examined in Chapter First however Chapter 4 providean overview of overall

population growth and urbanisation trends in Malaysia.

Overthe period of 198@201Q Malaysia as a whole grew rapidly butsadecreasing

rate. All settlement types grew in size over this period. However, relative population
shares changed over timelhe capital metropolitarareahad the highestpopulation
growth followed by settleentslower in the hierarchy. In other words, growth is in
hierarchical order, where the largée settlement, the largehe growth. However,

the results on population shattell a different story. The population share in larger
settlements dapital andregonal metropolitan areas) increased but decreased in
smaller settlements. Note that skeenetropolitan cities are a combinationtbé core

city andsurroundingsuburban area#\s expected, population growth in suburban
areasin both the @pital andregonal metropolitan areawas significantly higher

thanin the core cites. In terms of population share, the core and suburban areas in
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both types ofmetropolitan areas display a contnagtpattern the share in suburban

areas significantly increasgaffsetting a decline in the core.

In relation todifferential urbanisation theoryalaysiamay havebeen inthe final

stage of urbanisatiogrAPC, since 1980 as a result ofapid population growth in
capital metropolitan suburbaareasoffsetting a declinen the capital metropolitan
core Kuala Lumpuj. As the core city is saturated with economic and physical
developmentthis causes agglomeration diseconomies and decentralisation towards
peripheal suburbarareasFurther Kuala Lumpub sonfinenentby limited physical
spacehasled to urban expansion beyoiitd bordes towards periphed suburban
areas. The analysis revealed elassi@l pattern with the populationin large
metropolitan cities dominated by young adults &geto 29). There is no cleagsi

that Malaysia will shift towards the next deconcentration stage, polarisation reversal
because thecapital metropolitanarea (mainly suburban areasyill maintain
dominance in terms of relative population size compared to other cities
(intermediatesized and smallcities). However, the real test of the theorythe
observation ofmigration between settlement tyte identify migration pattesand

their contribution to the urbanisation process

The analysis ointernal migration in Chapter, iowever denies the claim made in
Chapter 4based ortotal population and change alone. The results sMalaysia
hasnot beenin the APC stagesince 1980 but rather in tiermer stagelPC, based
on high ruralurban migrationin the largest city, thecapital metopolitan area
However, during 19952000, the migration pattern changed from ruuaban to
urbanurban migration, thus mairlg a transition irthe urbanisatiorprocess fronthe
IPC stage to th&PC stage Suburbaniation has taken placeeplacing urbarsation
due tolarge outmigration flows from the capital metropolitan coreinto capital
metropolitan suburbaareas This situation means that tleapitalmetropolitan core
was no longer the maidestinationof migrants by 2000The large netoutflowsin
the capital metropolitan corandicatethat urbanisation was entirely due to natural
increaseinstead of net migrationOne of the main reassrfor this isthe urban
sprawl phenomenon. Urban sprawlevidert from the establishment of many new
townships ananajor highways situated outsi#@ala Lumpurwhich attracted more

migrants.
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In terms of age groups, migrants aged 45 and over had higher mobilitshtisenof

a younger age. Téseresults are surprising because younger migrants (especially
young adul) generallyhave the highest mobilitywhich then slowly decling with
increagng ageand sometimes increasagain forparents withyoung children and
those ofretirement aggBernard et al., 2014)A possible reason for this is the
decline in the number of pple of active migrant age (young adults) due to the
continuous decline in fertilityfertility in Malaysia has been declining since the
1960s, and by @10, thetotal fertility rate was at replacement level (2Kirths per
womar). However, despite the high mobility of migrants aged 45 and over in most
settlement typg the change irthe numberof migrantswas relatively small. In
contrast, the low mobiltof migrants aged below 45 resdtina significant decline

in the number of migrants.Finally, all settlement types display a common age
distribution with young adults (age 189) comprisingthe largestgroups of in-

migrants and owmigrants.

If recen population and migration trends persist in the futeegital metropolitan
suburbanareasmay continuouslygrow rapidly, while the primacy of theaptal
metropolitan core willbe further erodedFurther there is no clear sign that the
country will mowe towards the next urbanisation stage, polarisation reyéassed

on the dominance of theaptal metropolitanareacompaed to smaller settlement

types.

8.2.4 To identify and explain the determinants of Malaysia internal migration,
1980-2010.

As well as uderstanding the nature of recent migration patterns in Malaysia, an
objective of this thesis is to offer an explanation of the observed migration flows.
Chapter 6 is an extension Ghapter 5and attemps to identify and explain the
determinants of interhamigration in Malaysia. Spatial interaction modeigre
chosen athemainmethod forinvestigaing these issues. There are two main reasons
for this: 1) the modsl areable to explain and identify the best set of factors that

influenae the migration flow and 2) theavailable migratiordataare foraggregate

290



flows (e.g, net in-, and outmigration of a district; and total flow from origin to
destinationby district), which rules out other approachéisat require the use of
individuatlevel dataTo testthe model comprehensively, two modelling approaches
are proposed: 1) modelling total migration flewand 2) modelling origin
destination flows. Thetotal migration flow models captutenly afew determinants
(e.g, the net migration model captuseone déerminant) because this approach
modelsonly aggregate flows to each place, rather than the fulbtetdividual
origin-destination flowsThis highlightsthat theres no such thing as net migian;
internal migration consists dfoth in-migrants and wt-migrans. Origin-destination
flow modek are able to explain migration more clearly than total migration flow

modelsbecause they take account diows and outflows separately.

In summary, there is a clear distance effect, mediated by both crdbsingea
between East and West Malaysia and flows between settlemerst fiipe key
drivers of flows (push factors) from origimre more adults (either young, middle
aged or mature adults)single individuals married individuals ethnic majority,
high-pad jobs, middle-paid jobs, secondary industry jolasd tertiary industry jobs.
Origins with more marriegpbeoplehave more outflowpossibly because dlfie factor
of following a partner/spouse. However, origiwith more singlepeoplealso have
more outflav. This relats to the fact that there ammore flows from origins with
more young adultghat are leaving schoatompletinghigher educationor entering
the labour force Additionally, origins with more ethnic majoritymembers have
more outflows whichis related to the high population growth dfie ethnic majority
in all cities (see Chapter 4 in Section 4.5.2nd encouragement from policy
implementation by the Malaysian government. Finally, the increase of flows at
origins with many jobsis due tothe migration of peopleseekng a similar or
different type of job (se¢he discussion ofobs that pull more flow in the next
paragraph).

In contrast, he key drivers of flows (puliactors) from destinatiaare more adults,
the elderly, working adults, mared individuals ethnic majority, educated
population (secondary and tertiary education), fpghd jobs, mediurpaid jobs,
secondary industry jobs, and tertiary industry jobsesEnesultsare similarto those

in Chapter 5 with older adults and elderlgnigrants haing greater mobility than
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younger migrants. This surprising because young adulgpically have thegreatest
mobility, which then decline with increasingge(Bernard et al., 2014)A possible
reason for this is the decline in the numbepebpleof active migrant age (young
adults) due tothe continuous decline in fertility since the 1960surther as
explaired following family and maritalkstatus are known to be primary reastors
internal migration in MalaysifdUNESCO et al., 2012)The increase of flowso
destinations with several typesjobsagreeswith classical migration theoryvhich
states there will benore migration irto areas that offenigherwages or better jobs
(Harris & Todaro, 1970)Further the increase attractveness ofdestinatios that
offer moremediumpaid and secondary industry joteflects the economic transition
from primary to multisector sector industries in the early 1980 manufacturing
sector and modern servicgew substantially andbecamecentralized in theicinity
of cities(Abdullah, 2003)

8.2.5 To project future population growth, internal migration, and

urbanisation in the period from young adults2015 to 2040.

The analysis of three decad#shistoric population changd9802010)shows clear
evidence of urbanisation but no evidence g@blarisation reversal or
counterurbanisatioras postudted in differential urbanisation theoryTherefore,
Chapter 7 examines the likely pattesnof future population growth, internal
migration and urbanisation in Malaysia from 2016 204Q adopting official
projectons of trends infertility, mortality, and migration disaggregated to district

level. Therewerenineimportant findings in this chapter.

First, this chaptér projectiors match the official projectianat the national level
and are reasonablysimilar for the state level. The differensethatarise for state
projectionsare unsurprisng, mainly due to the different data and methods dsed
projectng internal migration. Despite the differences, both projections follow a
similar conceptboth assume current migration ratedl remain unchangeah the
future. However, this chapt&rsprojectiors involve flows of smallarea units
(districts) rather than the largerea unitsgtates) used in the official projecti@ This

chapteé grojectiors allow a detailed assessmeot internal migration flowsdy not
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only dstrict but also settlement type, which is essential demparingprojected
future urbanisation patterns to the urbanisation sequence hypothesiiterantial

urbanisation theoryvhich the official projectioa donot cover

Second in terms offertility, the birth sharas the largestin small towns/villages
becausehis settlement type hake highestnumber of births. In contrast, the growth
in births shows that most settlement tgpeill experience a declinen negative
growth until 225, which will then diminish in subsequent years. In termstainge
relative totheinitial year, thecapitalmetropolitan core is projected to experience the
fastest and largest decline the birth ratg similar to regional metropolitan and
capital metopolitan suburbarareas albeit at a slower rate. For other settlement
types, birth s will increase aa similar rateuntil 2025but then decline in subsequent
years. h other words, largesettlementsre projected tgeefewer births (especially

in the capital metropolitan core) in the futunehile smaller settlemestwill follow

the same trends after 202Zbhe contrasting pattesnbetween largeand smaller
settlements (including rural areas) indicate that thodagliin larger settlements
have lower értility than those living in smaller settlements. Generallthis is
because of increasing accessibility educationand improvement of sociand
economic conditions of the female population (augage of modern contraceptive,
postponement of childbaag and marriage, increasing abortion rate, higher level of
education and employmeaimong women(Ernestina, 2002; Hirschman, 198The
resultsalsoreflect the assumption made fibre fertility rate used in the projectipn
fertility rates are assned to declineontinuouslythrough2040. Thedecreas®f the
fertility rate in Malaysia bean in the 1960s and contiasto declineto the present
day. Furthermore, although fertility rates are projected to fall b#teweplacement
level by 2040, thedtal population contines to increase in all settlememypes,
hence indicating a population momentum effect. Population momentum is a situation
when previous high fertility reswtin a large proportion othe female population

beingof reproductive agéhence leaithg to morebirths (Keyfitz, 1971)

Third, in terms of mortality, the share of people dying in largettlementswill
slowly increase buwill decrease in smaller settlements. In other words, more people
are projected to die in largéowns thanin smaller towns. fie growth and tative

change resudt can beinterpreed similarly. Theseresults reflect the assumptions

293



made about future life expectancy in the projedjoit is expected to increase
continuouslyin the future. According tdalaysiaDepartment of Statistics (2018)
the main cause of death in urban areas in Malaysia is ischaemic heart, dibecise
mostly affecs people aged 41 and over; in contrast, traffic accglanéthe main
cause of deatlfor those aged 40 and below. Living in big cifiespecially in the
capital metropolitanarea(Kuala Lumpur and its suburbarea$ is quite stressful
(e.g, high living coss, high traffic, high crime) (Free Malaysia Today, 201@nd is
less healthywhich can lead to hearelated diseases (e.gespiratory disease and
lung cancer) O6 Rei | | y . FRutthermdre, theaftdl Betgpolitanareahas
the highesnumber offatalities due tatraffic accidents since it is the busiest city in
Malaysia Therefore it is unsurprisng that the city hasa large number of deash
(Kunasekaran, 2017)

Fourth, in terms of net migrationmetropolitan cities qapital metropolitan and
regional metropolitan areas) are the only settlements projected to experience net
inflows. In contrast,small towns/villages are projected to have the largest net
outflows, albeit at declining level over time. However, within the capital
metropolitan areahere will only be net overall imigration because net migration
into the suburbs offsets netitflows from the core. For other settlement types, the
resuls show no major changes in the futuhe.terms of age groupsoung adult
migrants are projected to have large-iméfows into capital metropolitan suburban
areas In contrast small towns/villagesare projected tdave large netoutflows.
Although this analysis does nwicludethe net flows between settlement types, the
contradi¢ory net migration patterns dhese settlement typendicate a classical
ruralurban migration pattern. Apart from runaban migration, the influx of young
adults incapital metropolitan suburbaareasis also due to urbaarban migration.
Theseresuls are similarto thosein Chapter 5 with urbarrurban migration more
dominant than ruralirban migration in theapital metropolitan area by 200@hich
should continue so since migration projecticereassumed to be constant in the

future.

Fifth, the population inall settlement types projected to grow in size. However,
capital metropolitansuburbanareasare projected to have the largepbpulation

change in the future. In contrashe future population in theapital metropolitan
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coreis projectedo diminish continuouslyApart from thecapitalmetropolitan core,
the share and growth ismall towns/villages are also projected to decline
continuouslyin the future. Regional metropolitan and intermedsared citieson
the other will see no majorchanges in relative standirend will remain stable

throughout the projection period.

Sixth, all settlementsire projected t@xperience a major changeage structure in

the future. The change of age structure between the starting and final gkar
projection indicates that future population growth will mainly be sustained by adults
or the working-age population. This is due to the large proportiortheffemale
population of reproductive ageesuling in more birtls despitea futuredeclinein
fertility below replacement level. This phenomenon is known as population or
demographic momentuymwhich ariseswhen previous high fertility reswin a large
proportion ofthe female populatiorbeingof reproductive ages, hence leagito a
largenumber ofbirths (Keyfitz, 1971) The increase of the workirage population
may alsohave asignificant impacton economic growth which relates to the
demographic dividend. Demographic dividendcurs when economic growth is
accelerated by the decline of fertility and mortality anthang oftheage structure
(Gribble & Bremner, 2012)As time passes, the proportion of children grows smaller
than theproportion of theworking-age population, hendbere ardewer children to
support leadng to significantecoromic opportunies due tahe implementation of

policies and investmen{&ribble & Bremner, 2012)

Severtth, rapid suburbanisation wittontinueif recent migration trerglpersist in the
future. However, the longuburbanisatio process in theapital metropolitararea

(until 2040 at least) may worsen the current conditmfrthe city. Urban sprawl has
been a major issue in Malaysia since the 1980s due to rapid suburbanisation in
metropolitan cities caused by uncontrolled urbadevelopmentand growth
(Abdullah, 2012; Hasan & Nair, 2014)he increasingiumberof largescaleurban
developmenprojectssuch as the me inter-city rail project, East Coast Rail Link
announced in 2016 thatill connect cities, includingapital metropolitan suburban
areagMalaysia Rail Link, 2019)andcontinuingurban sprawl! probleemayhavea

major mpacton urban development growtind thenatural environmengpressuing
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the Malaysian government to provide more expenditure for housing, infrastructure

and amenities.

Finally, the projection capture similar trends atosepostulated in demographic
transition theoryand mobility transition theoryFertility and mortality levels in
Malaysiahave beertontinuously declining since 1980 and are projected to decline
evenfurther in the future. Because this chapter follows similar assumptions as the
official projectiors, the total fertility rate is assumed to declinéo below the
replacement levaby 2040.Further life expectancys assumed to increaser both
males and femalesin the future. Furthermore, ruralirban migrationhas been
significantin mostsettlement types in Malaysia (except in tapital metropolitan
area) since 1980 and shouéinainso becaustherecent migration ratassed for the
projectiors in this thesiswill remain unchanged in the futurBased on ftis
evidence, if these assunts are correctMalaysia willseea similar demographic
pattern ashypothesizedn these theories, which Bhase Il of demgraphic and
mobility transition.

83 Studmi tati ons

Although this thesis successfully addressed the aim and objectivesatkeatso

inevitable issues and limitatiotisatarise in the methodological approach.

First, differential urbanisation theoryemphasies only migration changein
determining theurbanisation transition procedsowever,urbanisation, polarisation
reversd and counterurbanisation are causedbiyonlymigration (e.g.urbanrural,
urbarrurban, ruralurban and ruralrural) but also natural increase of urkzrdrural
populatiors. Therefore it is importantto integrate other theories such as mobility
transitionor demographic transition to address migration and demographic change in
relation to the urbanisation procégs/son, 2011)

Second due to the limitation of fertility and muality information by smalhrea

units, this thesisdoes notinclude an examination © the natural cause of
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urbanisation from 198Q010. In contrastan examination 6 internal migration
changads includedin Chapter 5 since migration data is availablesimallarea units.
Nevertheless, the importance of natural increase to population chantye aadrall
population in Malaysia can be captured through the analysis tbé relative

importance of net migration in Chapter 5.

Third, it is hard to distingsh settlement tyausingdistrict units. For example, the
core city and suburban areasrggional metropolitarareascannot be distinguished
because thalistrict coves both areas. & arother examplesmall towns/villages
cannot be separated because h&f same issue. This makes it lartb identify
which migration pattern is more dominaniralurban or urbawurban (small towns
to larger towns)On balanceruraturban migration possiblijasa greateinfluence
because settlements were establishedilEges in the beginning but then evolved
into small towns as time pask&ettlementclassification andoundaries made from
mukimunits are more accurate thé#mose made fromistrict units sincethey are
smaller (Chapter 4) However, far more data arevaslable atthe dstrict level.
Therefore more analyses weraecessarilyconducted using a classification of

settlement typs based odistrict-level data (Chapter ® 7).

Finally, despite the limitatiosiof data and different methods uded the projectiors

in this thesis, thesprojectiors match the official projectiagat the national leveland
are reasonably similaat the state level. All future assumptions on demographic
inputs (fertility, mortality and migration)of the projectiors in this thesis more or
less mirror theassumptionsnade forofficial projectiors. A key difference is thahe
projectiors of this thesisexcludenon-Malaysian citizensA major question is what
the implications of omitting them arépart from datalimitations, non-Malaysian
citizensaccounted foonly 8 percent from the overall population in 2010. By 2040,
theyis projected to increase to 9 percedlearly, the change isninimal because the
Malaysian government strictly controls the future number of immigraa work
permission and visaFurther becaus#alaysian citizensccount foithe majorityof

the population, projectios for them should besufficient for explainingthe future
population of Malaysiaas a whole. Furthermore, if ndhalaysian citizenswere

consideredn the projectiors of this thesis, the resultsould show the same story
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(e.g, more concentratiom urban than rurahrea3 due to the strongyovernment

controls.

84 Futurbeani sation pathway i n Mal aysi

In relation to differential urbanisan theory, Malaysia will remain in the APC stage
until 2040 as a result of the dominance of positive-imgws into capital
metropolitan suburbanareas As time passes, the reflows into -capital
metropolitan suburbaareaswill, however decrease, wicating a slowdown in the
suburbanisation process. In contrast, theimfédws in regional metropolitan areas
will slowly increase over the years. This situation ties in to the differential
urbanisation theory hypothesis, whereby Malaysia will start ngpwowards the
polarisation reversal stage based on the shrinking dominance and\egtregsi of
the largest city dapital metropolitan suburbaarea$ and growing netnflows in
intermediatesized cities regional metropolitan areasHowever, the diff@nce of
netinflows between these settlemergselatively large hence polarisation reversal
is not expected to happentil shortly after 2040.

Although the projection results show the country tiespotential to experience
polarisation reversal irhe future, the continuous rapid growth of urban development
in the largest city, the capital metropolitan amay distort the process (e.targe

scale projects such as new townshipgh-speed rail). It is true that the government
has plans to balandbe population across regions (e.throughrural and regional
settlement schemseand the establishment of educational institutions far from
metropolitan cities to stimulate growth in other areas). On the other hand, (a)
previous Malaysian economic pofiinterventiors aimed at ethnic redistribution had
only limited success and (b) as a liberal fnearket economy, Malaysia is unlikely

to have the political will required to impose policies that run entirely counter to the
majority of its citizen's desire$-or example, ipeoplewantto migrate into capital
metropolitan suburbaareasdue to huge economic potential, nobadil stop them,

with the only restriction their financial capabilityDue to less government

intervention, Malaysia inthe future may look more likea standard developing
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country in terms of itsurbanisation pathway. Obviously, there are many urban

planning policies and laws, but so faey require tweaking at the edgesvark.

In India,the chang of theurbanisation pattern into peisation reversal was mainly
due to the effectiveness of various programmes and policies during the post
independence period to have a balahsettlement size and population growth. One
of the poligeslimitedthe concentration in large cities by encoumggconcentration

in other cities through infrastructure development and ds¢éablishmentof
transportation netwosk (Mookherjee, 2003; Mookherjee & Geyer, 2011; Seto,
2011) However, thdevel of government intervention level is low, which is similar

to Malaysia, where all programand policies imposed ameantto encourage the
population o live in other cities or rurareas not force thento do so In China, the
level of government intervention is stricter thanindia and Malaysia since it is a
communist countryFor example, recent news in China highlighted that the ethnic
minorities (especially Muslims) were forced to live in a designated avkare
importantly, due to the inadequacy of physical infrastructure and the lack of
institutional capacity to decentralise, this midgrid India to reurbanise instead of

counterurbanis€lain et al., 2013)

85 Recommendati opsehochfuture

There arghreepotentialarea in which the research in this thesis could be extended
in the future. First, more urbamral classificationgan be added addition tojust

cities of different siza (i.e., large, nedium and small) such as areas that are based
on economic or social activities or geographic characteristics, (edustrial,
agricultural, education, tourisnoy coastalarea$. Thereis a growing literature that
examines population and migration charfor different scale of cities and rural
areas(see Champion et al.,, 1998; Dennett, 2010; Rees et al., 1996; Simpson &
Finney, 2009) The ecenly publishedthe second National Urbanisation Policy for
Malaysia outline the characteristics of each gitwhich could help determine the
characteristics of cities or rural are@sederal Department of Town and Country

Planningin Peninsular Malaysia, 2016Alternatively, but equivalentlydistricts
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could be designed on the basis of their geodemographic chataders in the

20110LS district-level geodemographic classification.

Secondthis thesisdoes not exammthe natural causeof urbanisation from 1980

2010. This could be estimatddr this period due to availability of fertility and
mortality inputs. The estim#ges can bemade by applying thecohortcomponent
model. Although the fertility and mortality inputs are the state level, similar
method can be useds in the projection chapter (Chapter 7) by assuming each
district has similar inputs to theate of they area part. There are several possible
outcomes if this idea is implemented: 1) observe previous trends of natural increase
by smaltarea units; 2) compare the contribution of natural increase and internal
migration to urbanisation; and 3ed the validity of related theories (e.g.

demographic and mobility transition theories).

Finally, the migration and projection models in this thesis (Chapter 6 and Chapter 7)
could be revisited using the full data availabiem the Malaysia Department of
Statistics, rather than justhat is publicly available. In tls sense, this thesis

provides a prototype for a potential future official statistical work programme.

86 Concluding remark

To date,few urbanisation studies in Malaysleave adoptedmaltarea units and
modelling technique$or analysis The lack of research on this matter insgitbe
author toconduct such workand complete this thesi©nly a few studies have
applied modelling techniques to examine migration. For exangdalies have
examned the relationship of migration to fertility(Bach, 1981) career
(Chattopadhyay, 1998)ethnic concentrationChitose, 2001)and income and
unemploymeniHussain & Abdullah, 2014)This thesis has successfully explored
recent and future population growth, intdrmagration and urbanisation in Malaysia
by smaltarea unitsmainly through the implementatiasf differential urbanisation
theory It shedsnew light on historic and potential future trends, by settlement type

and by district. Neverthelessthere remairs lots of room for improvement and
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potentialresearctthat can be done in the futuieven so, it is hoped that all findings
in this thesiswill benefit the Malaysian government and those who are intenested

this topic.
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A p p ecnedsi

Al: List of Districts that are classified into settlement type

State

District

Types of settlement

F.T. Kuala Lumpur

F.T. Kuala Lumpur

Capital metropatan (core)

F.T. Putrajaya

F.T. Putrajaya

Capital metropolitan (suburk

Selangor Gombak Capital metropolitan (suburl
Selangor Klang Capital metropolitan (suburh
Selangor Kuala Langat Capital metropolitan (suburh
Selangor Kuala Selangor Capital metopolitan (suburb
Selangor Petaling Capital metropolitan (suburl
Selangor Sepang Capital metropolitan (suburl
Selangor Ulu Langat Capital metropolitan (suburh
Selangor Ulu Selangor Capital metropolitan (suburh
Johor Johor Bahru Regional metropolén

Johor Kulaijaya Regional metropolitan
Kedah Kuala Muda Regional metropolitan
Kedah Kulim Regional metropolitan
Pahang Kuantan Regional metropolitan
Pulau Pinang Barat Daya Regional metropolitan
Pulau Pinang S.P. Tengah Regional metropolitan
PulauPinang S.P. Utara Regional metropolitan
Pulau Pinang S.P.Selatan Regional metropolitan
Pulau Pinang Timur Laut Regional metropolitan
Terengganu Kemaman Regional metropolitan

F.T. Labuan F.T. Labuan Intermediate cities

Kedah Kota Setar Intermediate dies

Kedah Pokok Sena Intermediate cities

Kelantan Kota Bharu Intermediate cities

Kelantan Tumpat Intermediate cities

Melaka Melaka Tengah Intermediate cities

Negeri Sembilan | Seremban Intermediate cities

Perak Kampar Intermediate cities

Perak Kinta Intermediate cities

Perlis Perlis Intermediate cities
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Sabah

Kota Kinabalu

Intermediate cities

Sabah Penampang Intermediate cities
Sabah Putatan Intermediate cities
Sabah Tuaran Intermediate cities
Sarawak Asajaya Intermediate cities
Sarawak Bau Intermediate cities
Sarawak Kuching Intermediate cities
Sarawak Samarahan Intermediate cities
Terengganu Kuala Terengganu| Intermediate cities
Johor Batu Pahat Small towns/ villages
Johor Kluang Small towns/ villages
Johor Kota Tinggi Small towns/ village
Johor Muar Small towns/ villages
Johor Pontian Small towns/ villages
Johor Segamat Small towns/ villages
Kedah Baling Small towns/ villages
Kedah Bandar Baharu Small towns/ villages
Kedah Kubang Pasu Small towns/ villages
Kedah Langkawi Small towrs/ villages
Kedah Pendang Small towns/ villages
Kedah Yan Small towns/ villages
Kelantan Bachok Small towns/ villages
Kelantan Machang Small towns/ villages
Kelantan Pasir Mas Small towns/ villages
Kelantan Pasir Puteh Small towns/ villages
Kelantan Tanah Merah Small towns/ villages
Melaka Alor Gajah Small towns/ villages
Melaka Jasin Small towns/ villages
Negeri Sembilan | Jempol Small towns/ villages
Negeri Sembilan | Kuala Pilah Small towns/ villages

Negeri Sembilan

Port Dickson

Small towns/ vilages

Negeri Sembilan | Rembau Small towns/ villages
Negeri Sembilan | Tampin Small towns/ villages
Pahang Bentong Small towns/ villages
Pahang Cameron Highland Small towns/ villages
Pahang Maran Small towns/ villages
Pahang Temerloh Small towns/ villages
Perak Batang Padang Small towns/ villages
Perak Hilir Perak Small towns/ villages
Perak Kerian Small towns/ villages
Perak Kuala Kangsar Small towns/ villages
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Perak

Larut dan Matang

Small towns/ villages

Perak Manjung (Dinding)| Small towns/ villages
Perak Perak Tengah Small towns/ villages
Sabah Kota Belud Small towns/ villages
Sabah Kudat Small towns/ villages
Sabah Papar Small towns/ villages
Sabah Sandakan Small towns/ villages
Sabah Semporna Small towns/ villages
Sabah Tawau Small towns/ illages
Sarawak Matu Small towns/ villages
Sarawak Miri Small towns/ villages
Sarawak Sarikei Small towns/ villages
Sarawak Sibu Small towns/ villages
Selangor Sabak Bernam Small towns/ villages
Terengganu Besut Small towns/ villages
Terengganu Dungun Small towns/ villages
Terengganu Marang Small towns/ villages
Johor Ledang Remote villages
Johor Mersing Remote villages
Kedah Padang Terap Remote villages
Kedah Sik Remote villages
Kelantan Gua Musang Remote villages
Kelantan Jeli Remote village
Kelantan Kuala Krai Remote villages
Negeri Sembilan | Jelebu Remote villages
Pahang Bera Remote villages
Pahang Jerantut Remote villages
Pahang Lipis Remote villages
Pahang Pekan Remote villages
Pahang Raub Remote villages
Pahang Rompin Remote vilages
Perak Ulu Perak Remote villages
Sabah Beaufort Remote villages
Sabah Beluran Remote villages
Sabah Keningau Remote villages
Sabah Kinabatangan Remote villages
Sabah Kota Marudu Remote villages
Sabah Kuala Penyu Remote villages
Sabah Kunak Remde villages
Sabah Lahad Datu Remote villages
Sabah Nabawan Remote villages
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Sabah Pitas Remote villages
Sabah Ranau Remote villages
Sabah Sipitang Remote villages
Sabah Tambunan Remote villages
Sabah Tenom Remote villages
Sabah Tongod Remote village

Sarawak Belaga Remote villages
Sarawak Betong Remote villages
Sarawak Bintulu Remote villages
Sarawak Dalat Remote villages
Sarawak Daro Remote villages
Sarawak Julau Remote villages
Sarawak Kanowit Remote villages
Sarawak Kapit Remote villages
Sarawak Lawas Remote villages
Sarawak Limbang Remote villages
Sarawak Lubok Antu Remote villages
Sarawak Lundu Remote villages
Sarawak Marudi Remote villages
Sarawak Meradong Remote villages
Sarawak Mukah Remote villages
Sarawak Pakan Remote village

Sarawak Saratok Remote villages
Sarawak Selangau Remote villages
Sarawak Serian Remote villages
Sarawak Simunjan Remote villages
Sarawak Song Remote villages
Sarawak Sri Aman Remote villages
Sarawak Tatau Remote villages
Terengganu Hulu Terenggan | Remote villages
Terengganu Setiu Remote villages
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A2: Migration matrix of population by origin and destination

Destination (1980)

Origin (1975) 1 ] , ] OutTng’itg: ant
1@b)  1(a) 1(b)
1(a)(b) 0 0 0 31,207 42231 59,727 12,728 145893
1 1) 0 0 116,760 19,804 25742 28314 5677 196,297
1(b) 0 67,070 0 11,403 16489 31413 7,051 133,426
2 55511 30,398 25,113 0 40534 89,852 19,426 205,323
3 129,205 70,247 58,958 71,777 0 168,304 95378 464,664
4 213,286 105,913 107,373 171,998 184,293 0 121,714 691,291
5 19,901 10,913 8,988 25282 40,370 82,388 0 168,441
6 32,888 17,332 15556 17,701 16,457 22,248 19,438 108,732
Total in-migrant 450,791 301,873 332,748 317,965 323,885 423,019 268,684
Destination {991)
Origin (1986 L 3 4 5 outTrgitS:ant
1@b)  1(a) 1(b)
1(a)(b) 0 0 0 39534 45073 62,887 10,821 158,315
1 1) 0 0 109,751 22,710 25692 31,560 5,603 195,316
1(b) 0 53,400 0 16,824 19,381 31,327 5218 126,150
2 35233 12,355 22,878 0 29783 61295 14,656 140,967
3 67,336 23,833 43503 56,729 0 112,126 47,359 283,550
4 119,842 36,654 83,188 129,971 142,534 0 122,706 515,053
5 15768 5031 10,737 23,394 54,506 88,124 0 181,882
6 50,483 22,382 37,101 28,757 25803 32,401 11,952 158,396
Total in-migrant 297,662 153,655 307,158 278,385 297,789 356,833 207,494
Destination 2000
Origin (1995 1 ] . ] Out_Trgitg:am
1@b) 1(a) 1(b)
1(a)(b) 0 0 0 32,743 46,956 47,900 7,225 134,824
1 1) 0 0 131,112 19016 23995 22,766 3,645 200,534
1(b) 0 27,787 0 13,727 22,961 25134 3,580 93,189
2 33,438 8,440 24,998 0 22329 45419 8,741 109,927
3 63,528 16,735 46,793 42,739 0 76,796 23,362 206,425
4 95412 22,870 72,542 92,831 103,826 0 52,908 344,977
5 19,770 4,762 15008 19,446 43,851 52,907 0 135,974
6 104,110 25693 78,417 68,065 32,445 31,821 11,111 247,552

Total in-migrant 316,258 106,287 368,870 255,824 249,407 254,843 103,347
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Destination 2010

Origin (2003 1 3 4 5 out-Tn?itg:ant
1(ab) 1(a) 1(b)

1(a)(b) 0 0 0 24900 36,942 49,661 11,269 122,772
1 1() 0 0 103,735 12,629 16,672 17,893 4,399 155,328

1(b) 0 24,320 0 12271 20270 31768 6,870 95,499
2 35,002 5,154 29,848 0 27,926 54,108 12,977 130,013
3 63,689 9,474 54215 37,040 0 97,88 30,792 229,389
4 79,439 10,781 68,658 75,791 107,938 0 55,853 319,021
5 14,465 1,684 12,781 15586 38,931 52,049 0 121,031
6 159,065 18,522 141,443 59,410 40,300 42,281 19,554 321,510

Total in-migrant 352,560 69,935 410,680 212,727 252,037 295,9¢ 130,445

Note:

1. 1 and 1(a)(b) (Capital metropolitan), 1(a) (Capital core), 1(b) (Capital suburb), 2
(Regional metropolitan), 3 (Intermediate cities), 4 (Small towns/ villages, and 5
(Remote villages).

2. Migrant who migrated within settlement is excluded
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A3: Origin -destination flow map, 19752010

Origin-destination flow map, 1975980
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Origin-destination flow map, 1986991




Origin-destination flow map, 1998000
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