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1 ABSTRACT

This paper assesses the land demand and the ltamdigbof Central Java-Indonesia for developmexsel
on trend in 1994 and 2006 to forecast the situatioP030. Calculation of the land demand is derifreth
population projection and land use coefficient folan Land potential is represented by probabildajues of
transferability from non built-up to built-up ard@ased on several variables namely slope, land yyme t
distance to previous built-up, and distance to mragd. Spatial analyses using Geographic Informatio
Systems (GIS) method are applied to analyse thasables. Based on result of the calculation, iisit
assumed that what had been happened from 19940®\&ill take place in a similar pattern for 2030et
spatial formation of Central Java will be highlybafanced. Most of all, land conversion will takag# in
protected paddy field. These findings provide ent@iethat the past as well as the current land egelap-
ment policies are not towards a satisfactory outcoBrowth oriented development policy under ceizizdl
government in previous era in addition to the fa&lto integrate and to harmonize agricultural arhistrial
activities are recognized as the main factors efuhsatisfactory condition. Therefore, revised tgpment
policy framework is required to redirect the trénerder to create a more balanced spatial formatio

2 INTRODUCTION

Rapid urbanization that has been taking place inynseveloping countries including Indonesia hastted
the fact that land allocation has become as acalitissue to optimize the outcome of development.
Concerning land allocation terminology, land demamdl land supply calculation are considered as two
important aspect that needs to be further examitileite land supply is defined as a relatively fixue land
demand for development is likely to vary dependsheads of built-up areas to accommodate number of
growth population as well as to fulfill people adies. It is also critical to maintain arable lafa food
supply as well as to protect land allocation forimnmental purposes.

However, the existence of worst disparity and ptémeity phenomenon in many developing countries
provide evidence that current development policplem as well as to control or to evaluate landcation
either for urban activities, food security, envineental balance, and other purposes in these cesrdre
still far from satisfying results. In the case aflbnesia, it can be shown from the fact that raplwhn
growth is still concentrated in Java Island whitgually Java also contributes a significant arearatble
land mostly for paddy field to produce rice, stafded in the country (Tambunan, 2003). Concernimg t
phenomenon, as has been explained by Gilbert amlleG(2001) and Hugo (1996), there is something
principle should be reconsidered in the policy lex@urrent development policies are likely to maint
disparity or unbalanced development path insteadetiheate the disparity or achieving a more badnc
development pattern.Therefore, this paper aimss$ess the land demand and the land potential dfalen
Java-Indonesia based on trend in 1994 and 2006timecurrent phenomena and to forecast the sitoatf
2030 mostly to further propose revised policy framaek to create a more balanced spatial formatiotién
study area.

This paper is organized into four parts. The fiatt is an introduction to explain the rationaleto$ study.
The second part briefly explains the land demartithe land potential analyses. The third part dises the
policy aspect focusing on the dilemma between dnoand equity oriented policy and relation between
agriculture and industry in the context of balandedelopment. This paper is concluded with somearks

in regard to the importance of clear policy framdwhrough policymaking criteria.

3 LAND DEMAND AND LAND POTENTIAL ANALYSES

3.1 Land Demand: Number of Population Growth and Land Use Coefficient Calculation

Two parts were completed to calculate land deman@®30 in Central Java province as the study drea.
first is number of population growth per distrithat was determined based on population projeciibe.
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second
to acco

is land coefficient per district. Land ciééht is estimated number in km2 that indicateaareeded
mmodate or to be converted for one additiohabitant in the district .

To estimate number of population growth, theretarescenarios applied for population projection:

Status quo scenario. The assumption in this saeigtine urban population growth rate take place in
similar path with what has been happening befoherdfore, growth rate (r) that has been identified
based on 1990 and 2000 population census relegsadidnesian central bureau of statistics (CBS)
were used to calculate number of population inridistevel within the province. Concerning the
trend that had been taken place since 1990 urd 2then geometric formula (Pt = Po (1+r)t) were
used as this approach was considered as the miablsuformula compared to linear and
exponential approach.

Low projection. Central Java can be categorizeéxgperiencing second stage of transition period
where mortality is decline and fertility is stilightly high, therefore, low projection is considdras

the most appropriate scenario as the counter pastatus quo scenario. According to population
transition theory, in the second stage of transjtopulation is still likely to growth but in thewer
population growth rate. Furthermore, CBS (CBS, 204ls0 has released provincial fact sheets
mentioning that Central Java population growth et been declining in the lowest rate compared
to other provinces in the country. In this calcaliat national projection for provincial level wasad

as the reference. Following that, result of stafus scenario was used as benchmark to distribute
number of population in district level.

Figure 1 describes the final result of populationjgction for status quo and low projection scemari
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Fig. 1: Population projection for Central Java, 2088tus quo and low projection scenario

Besides estimating number of population growth @8® land use coefficient formula was applied to
estimate the land demand. Formula for land us#iciesit was used to calculate 1994 and 2006 d&tay

include data of built-up area and number of pojputain district level. The formula is:
_ ({12-11)
H= Pop2 — Popl)
1

Where: @)
L2 = Built-up area 2006 Pop2 = Population 2006
L1 = Built-up area 1994 Popl = Population 1994
To summarize, Table 1 shows result of land useficgait calculation in 35 districts located in CexttJava
province.

Year Change in built-up area| Change in population| land use coefficient

(Provincial average, nf per person)
1994-2006| 1836,52 2.701.907 640,569

Table 1: Land use coefficient in Central Java, 12086
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Following summary of land use coefficient as expda in Table 1, as the very final result of estanat
number of population growth in 2030 and land useffaent calculation per distric and provincialemage,
Figure 2 illustrate land demand in 35 districtsatecl in the province in four possibilities.
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Fig. 2: Land demand in 2030, status quo and loyeption scenario. Note: shrink district assume@ &=ero) growth population

Considering trend that is illustrated in Figurar22030, there will be two categories of regionkeTirst is
shrink regions in which they experience decreasumgber of inhabitants while the other one is dgvetb
region that experience increasing number of pojmiafs the implication, some districts requiretgthigh
land demand while few others, categorized as shdglons, do not require siginificant area to bevested
in to built-up area.

3.2 Land Potential: Probability of Transferability Calc ulation

Land potential or land supply basically is repreésdrby probability values of transferability frorombuilt-

up to built-up area. These probability values waredved based on trend that had been happenningbet
1994 and 2006. Therefore, trend of land conversiad been taking place based on each variable were
examined to calculate the probability values. Tagables include slope, land use type, distanaa toailt-

up in 1994, and distance from main road. All thezeables were analyzed using ArcGIS 9.3. Mosthef t
calculation are raster based within each 300mx366iinsized (grid). One grid represents one valwhld

3a, 3b, and 3c explain characteristic of land Usmnge on each variables that had been happeningdret

the time series. As it was indicated that all laisé change are likely taking place in the radiuskof from

the main road, therefore, there is not any de&slit for distance from main road but only delimgtthe
scope area of final analyses result into one kmimmaix distance from main road.

Slope Area (Knf) | Proportion
> 40 % 0,37 0
0-8% 1587,46 87
15-25% 76,71 4
25-40% 13,00 ]
8-15% 146,09 g
Water body 1,92 @
100
Table 2a: Potential of transferability based omps|alata 1994 and 2006
Land use 1994 Land use 2006 Area (K | Proportion
Dry Land Farming Built-up 535,64 29
Forest Built-up 65,14 4
Plantation Built-up 4,67 (
Protected Paddy Field Built-up 1206,P5 66
Water Body Built-up 23,18 1
100

Table 2b: Potential of transferability based ordlase type, data 1994 and 2006
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Distance from built-up 1994 (Km) | Polygons| Proportio
0-1 1781 54
1,01-2 772 23
2,01-5 529 16
5,01-12 144 4
12,01-19,1 87 3
100

Table 2c: Potential of transferability based oratise from built-up 1994, data 1994 and 2006

By examining proportion calculation as explained able 2a, 2b, and 2c, it is finally identified theetween
1994 and 2006, the most potential land to be ceddrtto built-up areas are likely to be locatedlat area
(slope 0-8 %), in 1994 functioned as protecteddpéeeeld and within radius one Km from built-up argn
1994.

Figure 3 explains the final result of multiplicati@f probability value that is represented as prio in
Table 2a, 2b, and 2c. It excludes 0 (zero) in whitk value indicates null posibility to be transésl due to
the current status that have been already perferbuit-up or due to physical contraint (e.g. slep® %).
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Fig. 3: Value of potential of transferability basaa data 1994 and 2006

3.3 Analyses Result: Spatial Formation of Central Javan 2030

Comparing the land demand and the land supply ttrdvesferred from non built-up to built-up,Table 3
summarizes the final result in provincial levelllbaing that, Figure 4 illustrates the spatial cdagation.

LAND DEMAND
District Provincial average LAND POTENTIAL
land coefficient | land coefficient
Status Quo 5560,165 6357,795 Value 40.368-91.872=3604,59 | Less potential
_— Value 91.872,01-136.242=2792,52Potential
Low projection | 1482,811 2051,178 Value 136.242,01310.068=3392,46/ery potential

Table 3: Total Land demand and land suppy in Cedéred, 2030 (KR)

There are at least two important issues considasedignificant to be furthered comprehended. lefpri
these can be explained as follows:

(1) As clearly mentioned on the Table 3, in genetiaére are still sufficient area in the provinee t
accommodate the people’s activity. The land demsaunitely less than the land supply. However, thed
supply calculation explained on the Table is resuftom trend that had been happening beteweemdrg94
2006. As explained in Table 2b, it implies, 66 @tcof total potential land unfortunately functidnas
protected paddy field zone. It means, if there as any supporting policy to control the situatidand
conversion as a critical part of urbanization pesceill seriously influence food security in theopince as
well as in the country. Map in Figure 4 in companisvith Figure 5 further illustrated that most aftgntial
area to be converted into built-area also utiliaegbrotected paddy field or protected arable land.
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(2) It is important to clearly comprehend that idicstwith high land demand also have significargeato be
protected as paddy field while there are some otligtricts with quite significant available area lie
converted into built-up or urban activities do metguired high land demand or in other words do not
categorized as fast developing area. In brief, ilggpknside in district level, there are still a [mftmiss match
between available land supply and estimated lanthdd.

;"lé; Legend
fal [ |40368-91872

Lo
- - I B 187201 - 136 242
Kilometers I 135 .242,01 - 310068

Fig. 4: Potential land to be converted into bupitarea based on potential value of transferabMbte: value of land potential is
resulted from multiplication of proportion explathin Table 2a, 2b, and 2c

Fastest
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Fig.5: Built-up area and protected paddy field, 200

4 COURSE TO BALANCED DEVELOPMENT: A POLICY REVIEW

The findings of the land demand and the land suppalyses in previous part provide evidence traptist
as well as current development policies are notatdw a satisfactory outcome for the future. Thadre
indicating that 66 percent of converted land isated in protected paddy field in addition to thet that is a
relatively unbalanced demand for land among diskeiad to various issues require to be adressedliay
level. Following part explain briefly policy aspethat is essential to be further reconsidered. firbeis in
relation to the challenge of sincronizing and gng&ting growth and equity policies. The seconadhiseigard
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to harmonization of agriculture and industry to mtain food security in the same time with enforciogal
based industrialization.

4.1 Dilemma of two headed snake: growth vs. equity

Spatial formation is highly related to two majontested notions in development theory; growth gsiits.
Figured out as dilemma of two-headed shake, itassidered as unattainable to maintain a balance
performance of these both key policy options. Prbao or growth oriented development policy is
acknowledged as a conventional policy option. Td@selopment policy is considered as very effeciive
accelerating economic growth of a region. The a&ra&étd economic growth is expected to spread dwer t
surrounding regions. Particular for context of dep@g countries, the policy are likely to give saich
space for development of foreign based big manuifigf industries as these industries has been guidof
play a dominant role as the engine of economic trdiat are concentrated in big urban centers.

In contrast, as the second option, more equityeiteved could be achieved if there are more efftots
increase local potential mainly in human resoureetbpment, innovation and technology to upgradallo
industries. In spatial term, this could be categgaias pro rural development policy since thisapis
likely to give more space for rural to be developeth different word to prioritize equity over guth.

Significant difference of the land demand amongridis in the study area that has been explained in
previous part provides evidence of current andriateunbalanced development path in the futureowéh
oriented development policies that has been apphiethe region has resulted on rapid development.
Unfortunately, the development pattern that is ab@rized by high rate of land conversion is cotreg¢ed
only in particular districts. In addition, centmdd government applied in previous era is alsdylit@ignore
local potential. It is indicated from the fact thhig manufacturing industries based on foreign dlire
investment were more facilited by such incentimesional policies compared to local based industrie
Gilbert and Gugler (1991) believes that the rolefakign based industries which has led to the New
International Division of Labour (NIDL) contribusggnificantly to the unbalanced pattern of develeptrin
such developing countries. Many multinational irtdes do their manufacturing works in particulabam
growth centres which have relatively good investtmdimate and low rate of labourers’ wages. As the
manufacturing activities require high demand of leducated and cheap labourers, they attract so many
migrants not only from the surrounding regionsddab from almost all lagging regions across thentgu

Concerning the phenomena, rapid growth cannot awayacknowledged as a good sign of development. In
the majority of Asian regions including in Centtava in Indonesia, rapid growth generally takesepla
simultaneously with greater disparity. Figure l@strates the creation of this greater disparityspatial
term, it happens mostly due to the existence diquéar type of foreign based manufacturing indiestthat

are located in the inner zone or extended metrigpoliegions. These types of industries have atttlasod
many laborers and raw materials from the outer ztmeesirably, the way inner zone attracts so many
potential resources of the backward region is nowed by positive spread effect proportionally. the
end, it has been creating particular unbalancetia$ffarmation in the region. Furthermore, it ikdly that
backward regions (outer zone) are not supporteld adequate infrastructures so they cannot devélep t
local potential optimally. In addition to that, tleare also many urban bias policies that haveaatiaaore
limitation for this region to perform a better parhance of development path.

In spatial perspective, apprehension on dispatignpmenon also important to be acknowledged itioala
to discussion on polycentrists vs. monocentris&niform. Polycentricity remains elusive (Davolfip3),
however, it could be simply understood as ‘pluyabif centers’(Parr, 2004). There are at least titiai
indications to find out whether particular regi@aild be called as having polycentricity urban fermn not.
First refers to self contained conception. In pehfteicity urban forms, each centre is independerthée
sense that they can fulfill their basic public fitieis by their own and not necessarily rely onestfiarger)
urban centers. Related to that, second criticalifeas that polycentrist regions are likely to sshof urban
centers that do not significantly differ in termk size and economic importance. In these regatds, i
obvious that polycentricity represents balancesds(ldisparity) pattern in spatial configuration. 3&arban
forms only could be created in the condition whtitere is evenly distributed economic activity ire th
regions. Besides, it will create more livable pkaead increasing quality of life since smaller urloantre is
expectedly more sensitive with environment limdati In the end, it will also harmonious with any
principles in sustainable development. On the ewoyirmonocentrist urban form indicates unbalanced
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development due to superiority of economic acegitin only particular center. It may lead to a lowyeality
of live because of sizeable city sized means oymration. It creates discomfort due to pollution,
congestion, slums any many others urban problems.

Inner zone (Developed region)
Favorable site for big manufacturing (mostly foreig
based) industries due to better infrastructure supp
and closer to any required urban facilities.
Attract significant number of laborers and other
potential resources from outer regions.

Outer zone (Underdeveloped region)
Mostly dominated by agricultural activities.

Core (the most developed region)
Perform as growth centre

mmmd - Spread effect of the growth centre that is unifeately unbalanced with the backwash
effect.
**====> : Spread affect which gets lesser in the outer zone

- : Backwash effect (core as well inner zone takenaay potential resources from outer
zone)
» : Endogenous potential in the outer zone that shbeldeveloped to have a more
balanced development

Fig. 6: Creation of Disparity: Developing CountriegoErience

To follow up the findings of potential spatial canfration in the study area that has been indictdeloe
unbalanced due to centralized and growth orienga@ldpment policy, then, policy framework that cemc
on equity by utilizing local potential to createlymentrist spatial configuration should be furteensidered.

4.2 Food security and industrialization: harmony through decentralization

Despite the debate on growt vs. equity policy aptio polycentrists vs. monocentrist spatial coragion, it

is very crucial to harmonized agricultural activity maintain food supply as well as industrialiaatito
achieve balanced development. There is an “asynwakénd thus dualistic” relation between agrictdtu
and industry (Ranis, 1988: 74). Agriculture is stimmeg characterized by more “fixed” inputs of lamuht
really capital intensive with significant number pfe-existing labourer. Differently, modern indysts
featured by capital intensive without any computs@quirement of particular land condition, anddaters
are only absorbed as needed. Other differencessréndicated on the deployment of the activitied also
on the way they play the role on labour market tewhnology applied. There are also different produc
characteristics of agriculture and industry. As atter of fact, agriculture is a compulsory for
industrialization at least for two reasons, agtimal products are very important to feed the ilais
workers in urban area and as a crucial input itiqdar industry. On the contrary, industrial adtes are
not really a requirement to develop agriculturesrédver, particularly in developing countries whietgour

is not really an urgent issue, various industrraldoicts in farming that are used for labour efficig are not
really necessary. This particular relation leadartanevitable fact that agriculture and indusggomething
different and cannot acknowledged as there is a@huelation between them.

Concerning unbalanced relation between agricukimek industry, examination on highest and best o$ed
particular land parcels are considered as very itapt In property analyses, highest and best asatises
are conmmon tools to calculate maximum benefitite particular unit of area.

In the case of Java, it is very unfortunate thpidrarbanization is located in arable land. Raplohuization
require relatively high land demand while it iscalsiportant to maintain arable land for agricultureleed,
food security appear as the most important in eg@aagriculture in Java since land productivityJava is
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the highest in the country. According to agricugtustististic released by CBS (CBS, 2001), Java stil
dominating rice production in Indonesia by conttibhg = 60 percent of national production in 2000 the
other hand, Indonesian rice consumption is133 kgcaeita, the highest worldwide. In comparison with
other Asian countries, rice consumption per caipitihailand is only 80 kg per capita while in Jap@ns
only 40 kg per capita (Tambunan, 2003). Thesesfaesult in a dillematic situation for Java. Rapid
urbanization through industrialization, by someams is inevitable. This process requires landonbt for
industries but also for accommodating populatioomgh and various urban activities. On the otherdhan
agriculture is also important mostly for food setguand sustainability. Indeed, Lewis (1954 in Tiemn
1988) has argued, “economies in which agricultargtagnant do not show industrial development”r& e
not any industrialization succeeds without suffitisupport from agricultural sector.

In general, there are at least three influencirgies in regard to harmonization of agriculturelandustry
(Pearson et al, 2004). The first is macro-econguuiies. It includes monetary and fiscal policiEseign
exchange rate policies, and land use policies. $eeond is public investment policies including
infrastructures, human resource, and researcha@weint. The third is commodity price policy. In ttese

of paddy, rice price policy is very critical to calate highest and best used of land either tabetibned as
urban activities or maintain the area as protep@dty field. Integrated policy framework that irsduat
least these influencing policies is considered ag/ yvmportant to optimized the relationship between
agriculture and industry. However, how far policyeirvention is 'just’ enough (effective)? As a reatof
fact, there are various elements should be corexidér create a good integrated policy framework in
addition to the importance of addressing particwanknesess that limit such individual, peoplenfior
regions to be developed optimally.

According to Pyke et al (2006), the failure of itewhal development policies that have been appiied
many developing countries including in the cas@asa to create balanced development pattern mayagiv
least two lesson learned. The first is that simplglicated policies in different part or the workbardless
any consideration of local value will lead to tlaure of achieving expected policy outcome. Theosd,
centralization that disregard differences amongpregmay be effective enough to force expected @oin
growth but, that is clearly not sufficient to dibtrte the growth proportionally to the whole region
Considering these lesson learned, decentralizai@icy that is formally released in 1999 become one
important momentum that is expected able to redeselopment policy framework in Indonesia.

Decentralization give more space for local govemine optimizing local potential for development @e
other hand, decentralization also provide more aitthfor local government to boost their economic
growth through industrialization. In this point wiew, competition among local regions to achievedjo
economic performance lead to lower local governnsenimitment to maintain agriculture for food setyuri
Regions rivalry without strong foundation to cottioe implementation of national and regional Epat
policies result on unfair competition. To illusgathere is not sufficient regulation and law eoéonent to
ensure that agricultural based regions that aceatkd as protected paddy field declared in ndtispeatial
policies not to be converted to urbanized actisiti®Vhile, local government are likely to boost
industrialization to accelerate economic growtlhef region through industrialization.

Klaten and Boyolali, urban fringe of Jogjakarta éwutakarta, provides the best example of the datem
situation for local regions in Central Java to edie their land for development. Both districts énav
experienced the highest rate of converted lanchén grovince (x 23,4 Km2 per annum). According to
provincial spatial development policy, area of tomverted land in the districts were allocated rasegted
paddy field mainly due to the quality of the larslveell as infrastructure support that had beensteckin
the area. However, the districts also experienaaeeldpment pressure as Jogjakarta and Surakada, th
neigbouring area, develop very fast. Thereforesgure to be developed as extended metropolitansreg
was unavoidable. As a result, industry and urb#tfesgent are now located in the area that werealtx as
paddy field. In the situation of transitition petidrom centralization to decentralization, thererevaot
consistent law enforcement as well as clear ingergnd disincentive policy to cope with such sitratin
provincial level, there was clear regulation indaadlocation. However, decentralization also previpace
for local authority to create own rule for develagrhsuch as rule to give permission for land cosiver

Thus, despite the importance of decentralizatioexqglore local potential and to balanced the derakmt
pattern, incentives and disincentive regulationegp@s an important aspect to create fair compettmong
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local regioan. This is critical in order to maimtaigriculture in Java where rapid urbanization &l as
productive agricultural activity take place simakausly. In this regard, to balanced the developrmetihe
research area in both, economic and spatial pdigpeis not solely a matter of policy frameworlatineed
to be reconsidered but also including issue initit8inal improvement as the ‘container’ to succeee
policy implementation as well as the law enforcetnen

5 CONCLUSION

Rapid urbanization should be taken place along aggticultural activity proprotionally to balanceetheed
of food supply as basic need of human being arndpag for particular type of industries. In thigeed, land
allocation is critical in development. However, rih@rea various aspect attribute to land allocaflarrent
and potential unsatisfactory proportion of the lat@mand and the land supply proof that there Ik sti
something unfit in the developemnt process in thdysarea. Highly centralized government in presieta,
exceedingly pro growth policy option applied sugpedrby poor institutional capabilities, and thet famat
there is not an integrated planning policy fromiaval to local level are recognized as the mainoiacthat
are required to be further examined. Potentialtemia would be begin with commitment from any retht
stakeholders to improve institutional capabilitydadetermining policymaking criteria to create clpalicy
framework.
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