Gudjah Mada International Journal of Business
May 2003. Vol. 5. No. 2. pp. 221— 247

WHY MANUFACTURING INDUSTRY
PERSISTED TO CLUSTER SPATIALLY
IN JAVA?*
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This paper attempts to examine which theory is best in explaining the
geographic concentration inJava, an island in which most of the Indonesia’s
large and medium manufacturing industries have located overwhelmingly.
Using the regional specialization index as a measure of geographic
concentration of manufacturing industry and pooling data over the period
1991-1996, our econometric analysis integrates the perspectives of indus-
try, region (space), and time. The most striking result is that most of the NCT
(Neo-Classical Theory) hypotheses can be rejected. Moreover, most of the
findings support the NTT (New Trade Theory) and NEG (New Economic
Geography).

Ouyr findings suggest that manufacturing firms in Java seek to locate
in more populous and densely populated areas to enjoy both localization
economies and urbanization economies, as shown by the significance of
scale economies and income per capita. The interplay of agglomeration
econoniies is intensified by the imperfect competition of Java's market
structure.

This paper gives empirical evidence with respect to path dependency
hypotheses. This finding supports the NEG's belief that history matters:
olderfirms tend to enhance regional specialization. In addition, the results,
as shown by statistical significance of its regional dummy, suggest that
most of the specialized industries in Java have better access to infrastruc-
rure.
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Introduction

During the last century, gecographers,
economists, urban planners, business strat-
cgists, regional scientists, and other social
scicntists have developed explanations as
to why and where economic activitics lo-
cate (c.g. Krugman 1991; Kuncoro 2000a;
O’Sullivan 1996; Porter 1998). Anuneven
regional distribution of economic activity
within a nation has been a primary con-
cern, and hence, encouraged increasing
rescarch in this field. There are threc major
theories that explain why and where firms
tend o concentrate geographically in a
certain region: neo-classical, new cco-
nomic geography, and new trade theory.
From a theoretical perspective, we cxpect
that some basic agglomeration forces are
at work in the region. Each theory has
offered some valid hypotheses. Yet there
is virtua]ly no rigorous empirical work
that asscss the relative importance of these
three theories.

This paper examines which theory is
best in cxplaining the geographic concen-
tration in Java, in particular in the period of
trade liberalization. There has never been
a comprchensive study on industrial ag-
glomeration that takes Indonesia (i.c. Java)
as a case study and uses the recent frame-

work of the new economic geography and
the new trade theory. Nevertheless, our
previous study demonstrates that Indone-
sia, and in particular Java, represents an
excellent cxample of both the uneven geo-
graphic distribution of manufacturing in-
dustry and the relationship betwecen ur-
banization and industrial development
(Kuncoro 2001).

We focus our analysis on Java for the
following reasons. First, main industrial
areas in Indonesia have been located over-
whelmingly in Java. Most of Indonesian
modern manufacturing establishments
have continued to be predominantly lo-
cated on Java and to a much lesser cxtent,
Sumatra Island during 1976-1999. Even
when we classify 27 provinces of Indone-
sia into five main islands (i.e. Sumatra,
Java, Kalimantan, Sulawesi. and Eastern
Islands), Java and Sumatra provided more
than 90 percent of Indonesia’s employ-
ment over the period (Table 1). The share
of Java’s employment tended to decline
slightly, while Sumatra’s share tended to
increase substantially. Java's sharc de-
clined from 89 percent in 1976 (o 81 per-
centin 1999. Sumatra’s share grew from 7
to 11 percent in the same period. Other
main islands in Indonesia played a minor
role in the Indonesia manufacturing em-

Table |. Employment Distribution of Manufacturing Large & Medium Establish-
ments by Main Islands (% of total), 1976-99

Main Island 1976 1980 1985 1990 1995 1999
Sumatra 6.7 8.7 12.1 13.0 10.8 11.7
Java 89.1 85.8 78.6 78.0 82.2 81.1
Kalimantan 1.8 35 5.6 53 39 3.8
Sulawesi 0.9 1.0 1.7 1.5 1.4 1.6
Eastern Islands 1.5 1.0 1.9 22 1.8 1.9
INDONESIA 100 100 100 100 100 100

Source: Calculated from BPS. Industrial Survey
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ployment. Even when we sum up the share
of Kalimantan, Sumatra, and Eastern Is-
land, their share in Indonesian employ-
ment was about 4 percent in 1976 and 7
pereent in 1999,

Second, Java with more than half of
Indonesians inhabitants offers a huge po-
tential market and is important by its own
rights. In terms of total population. Indo-
nesia is the fourth biggest country in the
world alter China, India. and USA. The
number ol Indoncsian populations was
179.4 millions in 1990 and became 194.8
millions in 1995 (BPS1999: 61). Yct the
increasing number of inhabitants, with an
annual average incrcase 1.7 percent be-
tween 1990and 1990, was not followed by
an cqual distribution of population geo-
graphically. In 1995, according to Central
Bureau of Statistics (BPS), Java Island
resided by around 59 percent of Indonesia
population (i.e. around | 5 millions) but it
has areca of only 7 percent of total area of
Indonesia.

Third, most of investments, cither
foreign or domestic, have been concen-
trating in Java. During the period 1967-
1994, around 63 pereent of total approved
domestic investments were located in Java;
whilc 66 percent of total foreign invest-
ment flowed to Java (Kuncoro 1996). Fi-
nally, pcrhaps morc importantly, not only
most lirms arc privately owned, in con-
trast Lo government-owned or joint ven-
ture firms in Outer Islands, but also most
firms belong to footloose and more mod-
ern industrics, while most industrics in
Outer Islands are resource-based such as
timberand petroleum (Hill 1997; Kuncoro
1994).

Our previous studics on Java have
found that there was a stable —albeit in-
creasing trend— and persistent geographic
concentrationin Javaover the period 1976-
1995 (Kuncoro 1999; Kuncoro 2000b).
Yet some critical and unresolved qucs-
tions exist: Why geographic concentra-
tion in Java persisted during this period?
To what extent relevant theorics and ecm-
pirical literature can be used as an explicit
test of competing theories on agglomera-
tion forces?

This paper will attempt 1o address
these unresolved questions. Al the onset,
three major competing theorics of geo-
graphic concentration will be reviewed
critically. This review will provide a guide
for developing some testable hypotheses.
This study will test these hypotheses in the
Java context. An econometric model will
be developed and tested using pooling
time-series and cross-sectional data.

Theoretical Framework

Neoclasical

One of the most important contribu-
tions of NCT is its carly recognition of
agglomeration advantages (Preer 1992:
34). Arguably, an agglomcration arises
from the behavior of agents to seck ag-
glomeration economies, either localiza-
tion or urbanization economics.' Tradi-
tional location theories arguc that cluster
of industries arise mainly because of cither
transport or production costs (Isard 1956;
Weber 1909). These theories rest on some
assumptions in which the geographical
basis of raw material, size of consumption

v Localization economies occur if the production costs of firms in a given industry decrease as the total
output of the industry increases. In contrast. urbanization econoniies occurif the production cost of the individual
firm decreases as the total output of the associated urban area increases. These economies result from the scale
of the entire urban economy, not just the scale of a particular industry . Further detailed discussion see Henderson

(1988): O'Sullivan (1996).
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location, and the immobile and unlimited
supply of labor are regarded as given.’

Cities offer various advantages in
terms ol higher productivity and income
that attract new investment, new technol-
ogy. and educated and skilled workerstoa
disproportionate degree (Kuncoro 2000a).
Neoclassical urban system models the cen-
tripetal forces for agglomeration as pure
cxternal economies and the centrifugal
forces as arising from the need to com-
mute to a central business district within
each city.

The literature highlights two NCT of
trade, namely theory the comparative ad-
vantage and the Heckscher-Ohlin (H-O)
model. The former is derived from the
work of Ricardo in the early part of the
ninetcenth century, which was reinforced
by Mill’s reciprocal demand analysis and
extended Marshall’sand Edgeworth’s neo-
classical graphical presentations. The
theory of comparative advantage postu-
lates that: (1) countries trade in order to
take advantage of their differences in natu-
ral resources; (2) regions will specialize
according to their comparative advantage.

The latter is the result of Heckscher’s
article Foreign Trade and the Distribution
of Income (1919) and Ohlin’s book Inter-
national and Interregional Trade (1933).
The H-O analysis establishes that “com-
parative advantage is determined by the
absolute distribution of resources between
countries and particularly by the relative
factor endowment ratios between coun-
tries” (Johns1985: 178-181).

One of the most serious problems
with NCT is its failurc to capture the
dynamic of geographic changes at the glo-
bal level. As pointed out by Preer, the
major geographic changes include: (1) The

decline of the traditional manufacturing
belts in Europe and North America, and
the rise of new industrial regions in Sun
Belts; (2) The decline of cities and the
growth of suburban and rural areas; (3)
The emergence of large citics as centers of
corporate, producer, and personal services;
(4) The rise of the technopolis—propul-
sive regional centers of technological in-
novation (Preer 1992: 46-50).

The New Economic Geography

The recent state of play in the empiri-
cal agenda has been stimulated by the
emergence of the NEG. The basic argu-
ment of NEG is that increasing returns,
economies of scale and imperfect compe-
tition are far more important than constant
return to scale, perfect competition and
comparative advantage in explaining tradc
and uneven distribution of economic ac-
tivity. Indeed, there are at least three rea-
sons why economists startdoing cconomic
geography and incorporating space dimen-
sion. As Krugman points out:

Firsi, the location of economic activity within
countrics is an important subject in its own
right... Second, the lines between international
economics and regional economics are hecom-
ing blurred... however. the most important
rcason to look again at economic geography is
the intellectual and empirical laboratory it pro-
vides (Krugman 1991:8).

Central to the recent development of
the NEG is Krugman's works (Krugman
1995; Krugman 1996; Krugman 1998).
As has been identified by Martin and
Sunley (1996), the main Krugman contri-
butions involve: First, his cffort to link
cxternal economies and regional indus-
trial agglomeration with trade. Krugman's
geographical economics is a hybrid com-

Y Further detailed discussion of methodological aspects on conventional theorics see for example Johns

(1985); Krugman (1990).
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bination ol the models of imperfect com-
petition and scale economics used in new
rade theory with location theory’s em-
phasis on the significance of transport
costs. Second, the recognition that regional
cconomicdevelopmentis ahistorical, path-

dependent process. Third. region-specilic
shocks can have long-term growth conse-
quences.

Although NEG ofTers interesting in-
sights on the uneven geographic distribu-
tion of economic activities. the approach

Table 2. A Comparison of Three Major Grand Theories of Geographic

Concentration

Seminal paper

Markel structure

Determinant of
location

Location of
industry

Trade structure

Wellare clfects
ol non-discrimi-
natory trade
liberalisation

NCT

NTT

NEG

Ricardo (1817), Heckscher
(1919). Ohlin

(1933). Weber (1909).
Vanck (1986)

Perfect competition

e Technological differences

e Natural resource
endowments

e Factor endowment &
factor intensities

eOverall distribution of
cconomic activity
(labour) determined by
given endowments

elnter-industry specializa-
tion

e Unique equilibria

Inter-industry trade

eNct wellare gain

e All countries gain

eOwners of scarce
lactors lose

Krugman (1979, 1980,
1981), Dixit & Norman
(1980). Helpman &
Krugman (1985),
Weder (1995)

Monopolistic
competition

e Degree of plant-level
increasing returns

e Substitutability of
differentiated goods

e Sizc of home markets

e Overall distribution of
ceonomic activity
(labour) exogenously
given

e Intra- and inter-indus-
try specialization

e Unique cquilibria

Intra- and inter-industry
rade

e Nel wellare gains

e Large countries
benefit more than
small ones

e Possibility that owners
of all factors gain

Marshall (1920).
Krugman (1991a, 1991b.
1993). Krugman &
Venables (1995a, 1995b).
Venables (1996),
Markusen & Venables
(19960, Puga & Venables
(1997), Fujita cl.al (1998)

Monopolistic competition

e Pecumary externalities
(labour-market pooling,
input-output linkages.
migration induced
demand linkages)

e Technological externali-
ties

e Trade costs

e Overall distribution of
cconomic activity
(labour) endogenous

e Centripetal agglomera-
tion forces

e Intra- and inter-industry
specialization

e Multiple equilibria

e ucurve”

Intra- and inter-industry
trade

e Nel welfare gain

e “u curve™: periphery/
core can lose at
intermediate/
advanced stages

Source: Brulhart (1998: 778)
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still has significant drawbacks. A rccent
critical survey on the new ‘geographical
turn’ in economics concludes that NEG is
neither that new nor is it geography, in-
stcad it is a reworking (or re-invention) ol
traditional location theory and regional
science (Martin1999). Morcover, the di-
rect testing of the spatial agglomeration
models using NEG frameworks are still in
an infant stage (Ottaviano and Puga 1998).

New Trade Theory (NTT)

The NTT offers a different perspec-
tive with that of the new economic geogra-
phy (Table 2). Its basic belief is that the
nature and character of international trans-
actions have changed so much in recent
years that contemporary cross-border flows
ol goods. services, and assets are poorly
understood by the traditional trade theo-
ries. Major criticism of NTT on the “old”
trade theory focuses largely on the as-
sumption of perfect competition and con-
stantreturns, devotion of too muchtime on
the data and theory rather than the issues
thatdrive cconomics, and failure to pander
to protectionist causes (Dodwell 1994).

Despite its attractivencss, NTT still
has some significant shortcomings.
Ottaviano and Puga (1998) identified three
major shortcomings. First, NTT, like tra-
ditional theory, explains differences in
production structures through differcnces
in underlying characteristics. Second, it
does not explain why firms in a particular
scctor tend to locate close to cach other,
leading to regional specialization. Third, it
presents industrial development as taking
place gradually and simultancously in all
devcloping countries, while in practice,
industrialization often takes the form of
waves of rapid industrialization in which
industry spreads successively from coun-
ry to country.

Variables and Hypotheses

Most of the empirical studies on ag-
glomeration forces, as can be seenin Table
3, have not tried to assess the relative
merits of competing theories across indus-
trics orregions. Previous empirical studies
vary considerably according to the follow-
ing respects. First, we may discriminate
between studies which use sectorally dis-
aggregated production data (e.g.
Henderson and Kuncoro 1996) and those
which use aggregate production data (c.g.
Krugman 1991). Second, we can differen-
tiate betwecn studies that apply regression
analysis (e.g. Gelder 1994; Mody and
Wang 1997), location choice model (c.g.
Kuncoro 1994), or descriptive empirics
(e.g. Amiti 1998).

Perhaps the most intuitive method to
estimate the relative merit of various loca-
tion theories or models is o regress a
mecasure of industry concentration over a
sct of detcrminants as identified in the
theories or previous empirical studies
(Brulhart 1998; Kim 1995; Kim 1999).
We believe that there is no single theory
that may become the most “suitable” ¢x-
planation of the geographic concentration
in a particular region. such as Java, and a
a particular time. We will explore rigor-
ously the nature and dynamics of agglom-
cration forces underpinning the uneven
geographic distribution ol manufacturing
activities in Java by testing some key vari-
ables below. The “naturc” of those vari-
ables is derived either from theories or
previous studies that have been discussed.
The “dynamic” perspective attempts to
incorporate explicitly the behavior of the
variables over time (e.g. Gujarati 1995:
485; Matyas and Sevestre 1992: 311-3).

Dependent Variable

Which variable can be used as amea-
surc of geographic concentration of manu-
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Table 3. Summary of Existing Empirical Studies

Study by  Method Dependent Independent Variables Conclusion
Variable

Mody & OLS, Output growth o Industry specific o Low specialisation promote

Wang (1997) Pooling  of 23 Industrial (specialisation index) growth in light industries:
time- sectors in Seven ® Regional specific specialisation is conducive
series &  provinces & (secondary school to growth in heavy industry.
Cross- counties of enroliment, FD! per e Foreign investment is a spur
section China person, roads, to growth.

1985-1989 population/km. tele- @ Only for light industries.
phones, GDP per secondary school enrollment
capita) is influential,

o Regional spillover o Growth of an industrial
(growth in industry in sector in any region is
region, growth in in- influenced by the growth

dustry outside region) of the same industry in
other regions

Kim (1995) OLS, US regional @ Resource (raw material  Changes in resources use and
panel data localization, 1880, intensity) inscale cconomies, rather than
1914, 1947, @ Scale (plant size by cxternal cconomies, explain
1967, 1987 production workers) the long-run trends in US re-
@ Year specific effect gional localisation
¢ Industry dummies
Henderson Location  Employment e Diversity o Employment growth in
ctal. (1995) choice,  growthin8 o Labour force in higher  traditional industries is
OLS industries in 224 education higher in cities with
metropolitan areas @ Past concentration past employment
between 1970 and (HHI) concentrations.
1987 in US o Jacobs externalities

(diversity) are not important
for matures industries but
play animportantrole inhigh
tech sector

Kuncoro Condition- Profit of Large, elog of other industries @ Wages arc only importantin
(1994) al Logit  Medium, Small in wage textile, wood, and miscella-
Java using 1986 o Distance neous industry.
Economic Census @ Past employment o The impact of history is
e Diversity index (HHI) ~ mixed.
o Past population o Diversity does not affect
o Age index location decision, cxcept in
o Elcctricity (old firm textile.
with generator) o Age s significant: new firms

are more likely to locate in
kabupaien (districts) with
older firms.

e Unrelialibility of electricity
provision is unimportant in
wood, paper, chemical. and
machinery industry.
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Study by  Method Dependent Independent Variables Conclusion
Variable
Gelder OLS, Output of L&M o Capital (total horse o Rejecteonstantreturn toscale
(1994) Cobb- 3-digit ISIC in- power of all motorised  assumption and Herderson
Douglas  dustry 1986-1989 machinery and approach
in Indoncsia cquipment) @ Results are not robust due to
o Labour in industry j data aggregation and non-
® Average labour spherical disturbances, and
employed spatial correlation
Wang (1994) Translog  Log (value e Lubor (L) ® Higher exporting industrics
Production addded/labor) o Physical capital tend to facilitate faster pro-
of Taiwanesc stock (K) ductivily progress
1983-87 o Scale (K/L) o Statc-owned firms arc less
o Dummy (statc-owned,  productive than private ones
loreign-owned, top and foreign firms are more
exporters, location in productive than domestic
EPZs) ones
e Exported prosperity is not
confined to EPZ
Glacserctal. OLS City industry em- @ Specialisation ® At the city-industry level,
(1992) ployment growth o Competition specialisation hurts. competi-
between 1956 o Initial conditions tion helps, and city diversity
and 1987 in US (wage, cmpl. in 1956) @ Support Jacobs-Rosenberg-
o Diversity Bairoch model (inter-indus-
o Concentration try knowledge spillover are
o Dummy (South) less important for growth
than spillover across indus-
trics)
Amity OLS Log of the EU o Time trend o The average increase in
(1998) countrics gini specialisation is 2% for all
coeflicient countries except laly

facturing industry? Although there have
becn various spatial concentration indices
in particular Table 4, only a few of them
arc used in econometric analysis. The ex-
isting cmpirical-based econometric analy-
ses usually utilize from among the follow-
ing dependent variables:

® Employment or growth of employment

(Glaeser et al. 1992; Keeble 1976)

® Growth in value added (Sjoholm 1999)
® Output growth (Mody and Wang 1997)

® Localization coelficient and or
locational (industry) Gini cocificient
(Amiti 1998; Kim 1995; Krugman 1991)
® Rcgional specialization index (Aziz
1994; Kim 1995)
® Growth quotient (modificd form of lo-
cation quotients) (Shilton and Stanley
1999).
The dependent variable in our model
is the regional specialization index (LQ).
This index is a mecasure for determining
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Tablec 4. Existing Spatial Concentration or Dispersion Index

Name of Index

Author

Distribution Compared or
Description

©® Cocfficicnt of geographic
association

@ Coclficient of concen-
tration of population

@ Coefficient of redistribu-
tion

@ CoelfTicient of deviation

® Index of dissimilarity

@ Index of scgregation

® Coeflicicnt of
specialization (Location
Quoticnt, LQ)

@ Geographic concentration

® Index of regional/national
divergence

® Industry (locational)
Gini cocflicient

Florence, et al.

Hoover (1971)

Hoover:
Florence
etal.

Hoover

Duncan

Duncan

Malecki

Ellison and

Glaescr

Krugman

Krugman,
Amiti

Shares of manufacturing employment
by states: industry i versus industry j

Shares by states: population versus
areas

Shares of population (or total wages
earners, or cmployment in selected
manufacturing industries) by states:
year o versus year

Shares ol population by states: White
versus Negro

Shares of workers by areas: occupa-
tion group A versus B

Shares of workers by areas: specific
occupation group versus all other
occupation groups

Shares of employment { in region r
versus shares of industry i to total
employment in the nation

The index tries to captures localized
industry-specific spillovers and natural
advantages

The sum of absolute diffcrence
between sharc of industry i and other
industry in total employment

(1) for each locational unil, calculatc
both the share of total national
manufacturing cmployment and the
share of national employment in the
industry; (2) rank thc units by the unit
by ratio of these two numbers; (3) run
down the ranking, keeping acumulative
total of both the sum of employment
share and the sum ol employment
share in the industry

Source: Amiti (1998): Ellison and Glaeser (1997); Isard (1960); Krugman (1991); Malecki (1991)
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the extent to which an industry is concen-
trated in a district relative to Indonesia, a
benchmark region. Indeed, itis either based
on Hoover's coefficient of localization
(Hoover 1971: 156-8,209-11) or is popu-
larly called as location quotient (e.g. Hayter
1997: 435). The regional specialization
index of industry / in district r (LQ,) is
calculated by:

E./E
Ler =__ " r n
EiINl)O/EIND()

where

E = elpploymenl in industry i for dis-
trict r;

E, = total cmployment in district r;

E o= et.npl'oym.em in ind.ustry i for all
districts in Indonesia;

E o0 = total cmployment for all districts

in Indonesia.

A rising LQ, for a region-industry indi-
cates an increasing specialization of that
industry in that region, and vice versa. We
believe that high specialization of an in-
dustry in a region may speed growth of
that industry in that region. This stems
from the fact that knowledge gained by a
firm may benefit other firms, in particular,
those in the same industry. As far as the
regional perspective is concerned, the spe-
cialization index could provide: (1) a foun-
dation fora preliminary and tentative judg-
ment for industries to seek and encourage
further (Isard 1960: 251-4); (2) an indica-
tor whether a region is self-sulTicient, im-
porting, or exporting products (Malecki
1991: 39-40).

Explanatory Variables

Some key explanatory variables that
determine the regional specialization of
manufacturing activitics will be discussed.

Those variables are selected on the basis of
analytical considerations and an atlempt
to test various location models. More spe-
cifically, we will employ some principal
explanatory variables as follows (Table
5).

Scale Economies. Scale cconomics
are interpreted as a key variable by both
the new economic geography and the new
trade theory. Both theories argue that geo-
graphically concentrated industry is sub-
ject to scale economies. We measured
scale economies (ISIZE) by average plant
size in terms of the number of production
workers as suggested by Kim (1995) and
Amiti (1997). In addition, plant size may
provide information about factor intensity
and location behavior in a particular in-
dustry: small firms with flexibility in ad-
justing its scale operation could operate in
isolated regions where infrastructure is
still poor (Kuncoro 1994: 10-11); whereas
L&M firms tend to agglomerate in and
around metropolitan areas. Based on this
measure, we will test whether scale econo-
mies can explain the industrial concentra-
tion in Java: size tends to be larger at
industrial centers but smaller firms tend o
operate in areas farther away from indus-
trial centers.

Resource intensity. Resource inten-
sity represents the forces that are high-
lighted by NCT economists such as
Heckscher-Ohlin. A measure of resource
intensity will be used: cost of raw matcri-
als as a proportion of value added (RE-
SOURCE) (Kim1995). We will test
whether industries intensive in resources
should be morc localized given that re-
sources are relatively immobile.

Import content. NTT advocates the
importance of vertical linkages in the in-
ternational context. More specifically, high
proportions of intermediate inputs arc
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Table 5. Key Variables in the Empirical Study

Explanation

Hypothesis

Variables

Scale
cconomies
(ISIZE)

Resource
intensity

Import
content
(IMPOR)

Income per
capita (YCAP)

Competition
(CI)

Labor cost
(WAGES)

Path
dependency
(AGE)

Export
orientation
(EXPORT)

Foreign
investment
(FDI)

DI, ..D8

Rjkt, Rsby

T91, .. T9S

Average plant size
by production work-
ers

Cost of raw materials
divided by value
(RESOURCE)

Ratio of imported
inputs to total raw
materials

Gross Regional
Domestic Product
(GRDP) per capita

Competition index
as a proxy of market
structure

Average annual
wage for production
workers in manu-
facturing establish-
ments

Agc distribution of
firm

Percentage of output
that was exported

Percentage of foreign
ownership

Industry dummy

Regional Dummy for
Greater Jabotabek
and Greater Surabaya

Time dummy

Size tends 1o be larger at industrial
centres but smaller firms tend to operate
in areas farther away from industrial centres

Industries intensive in resources should be
more localized given that resources are rela
arc relatively immobile

Higher import content will induce higher
specialized industry in a region

Increasing return industry concentrates in
the large market

Higher CI will tend to encourage regional
specialization

Higher wage rates arc negatively associated
with the location of new manufacturing estab-
lishments on both U.S.-owned and foreign
manufacturing establishments, but Japanesc
automotive-related manufacturers prefer lo-
cation with high wages

New firms in all industries are more likely to
locate in the district with older firms

Higher cxport of specific industry in a region
will reinforce greater agglomeration forces

Foreign investment tend to spur or retard geo-
graphic concentration

Different industry influence regional speciali-
zation differently

Regional variation matters in regional specia-
lization

Different time infucnce regional specializa-
tion
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found in geographically specialized in-
dustries. There has been a growing debate
as 10 whether the share of intermediate
inputs also includes raw materials, whether
these inputs are domestically produced or
imported, or whether vertical linkages only
relate to downstream firms (Amiti 1998:
50-1). Since we are concerned about raw
materials and their sources, we use the
imported inputs as a proporlion of total
raw material (IMPOR). We argue that a
higher import content will induce higher
industry specialized in a region.

Home market effect. The NTT em-
phasizes the existence of home-market
effects. We include either the total popula-
tion by district (POPULATION) or Gross
Regional Domestic Product per capita
(YCAP), as a proxy ol market size.
Krugman (1991: 23-4) argued that the
more populated locations will attract a
concentration of manufacturing produc-
tion, assuming that the location offers a
sulficiently larger local market than oth-
ers, and fixed costs are large enough rela-
tive to transport costs. We will test this
Krugman hypothesis.

Market structure. Both the NEG and
NTT believe that monopolistic competi-
tion helps o explain geographic concen-
tration of manulacturing activities (see
Table 2). We will usc competition index
(CI) as a possible measure of cntrepre-
neurial strength and the degree of compe-
tition. The competition index for industry
i in a district r (CIL) is calculated by the
following lormula (Glaescr et al. 1992:
1138; Mody and Wang 1997: 301-2):

(firm / output),
Clin = 2)
firm /output) ;.

where ‘firm’ refers to number of firms;
‘output’ refers to total output; iINDO is
industry ¢ in all districts in Indonesia;

indicates that the index is in a given year.
A high CI_ implies greater competition,
mcaning more {irms for a given output in
that district relative to the average number
of firms divided by output in the industry
across all districts. We argue that a higher
competition index will tend 1o encourage
regional specialization.

Labor market condition. Labor mar-
ket factors, particularly wage rates or la-
bor cost and labor skills, are viewed by the
NCT as a central factor in the location
decision of manufacturing establishments.
We include labor cost variable (WAGES),
which is measured as the average annual
wage for production workers in manufac-
turing establishments. The empirical stud-
ies indicate that higher wage rates are
negatively associated with the location of
new manufacturing establishments on both
U.S.-owned and foreign manufacturing
establishments, but Japanese automotive-
relalcd manufacturers prefer locations with
high wages (Smith and Florida 1994).
Kuncoro (1994: 51-52) found that wages
are important in the textile, wood and
miscellaneous industry, but turn out to be
less important variables in more modern
industrics such as machinery, chemical,
and paper. We will test whether our data
supports or rejects the finding of previous
studies.

Path Dependency. Historical patterns
can be explained by the age distribution of
firms. Instigated by Krugman (Krugman
1995; Krugman 1998), the NEG belicves
that history matters in explaining the per-
sistence of uncqual distribution of eco-
nomic activity. The age profile of an in-
dustry can provide some inferences about
the nature of entry ‘and exit process
(Henderson and Kuncoro 1996; Kuncoro
1994). Kuncoro (1994) using a location
choicc model found that new firms in all
industrics —except paper, chemical, and

3
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machinery— arc more likely to locate in
the district with older firms. We may cal-
culate thc AGE from the starting year of
production. We will test NEG hypothesis
that history docs matter, in particular: new
firms arc morc likely to locate in districts
with older firms. In other words, the older
the AGE of a firm the more likely that
there will be greater regional specializa-
ton.

Export oriemation. NTT and NEG
postulate that greater cxport orientation
enhances spatial concentration. This has
been an emerging vicw among the interna-
tional economists, in which much trade
represents arbitrary specialization based
on increasing returns, rather than exploit-
ing exogenous differences in resources or
productivity (c.g. Helpman and Krugman
1985: Krugman 1990). An empirical study
in Taiwan, lor example, shows that high-
exporting industries tend to facilitate faster
productivity progress of an individual firm
than low-exporting industries (Wang
1994). Other evidence from the Brazilian
superclusrerin Sinos Valley indicates that
export growth increased the demand for
local inputs and machinery, thus contrib-
uting to the development of the cluster
(Schmitz 1995: 14). We use percentage of
production exported (EXPORT). We will
test to what extent the higher EXPORT of
specific industry in a region will reinforce
agglomeration forces.

Foreign Investment. NTT recognizes
that there has been a convergence between
trade theory and the theory of the MNEs.
The focus is not only on the institutional
form of overscas involvement, but also on
the decision of the MNE to locate in a
particular country (c.g. Dunningl1997;
Dunning1998). A number of studics of
geography of Japanesc investments in the
UK and Australia which found [oreign
investors have generally preferred to in-

vest in core regions and adjoining border
regions (Fuchs and Pernia 1989). The open
door policies and special economic zones
in China have successfully attracted for-
eign investment mainly in the coastal re-
gions (Mody and Wang 1997: 320). How-
cver, policy factors arc found to be unim-
portant in the location decision process of
134 Japanese MNEs in Singapore, Austra-
lia, Thailand, Malaysia, Indonesia,
Phillipines (Nicholas, Gray, and Purcell
1999). We will use percentage of foreign
ownership (FDI) to examine whecther
greater foreign investment spurs retard
regional specialization.

Model Specification and Data

Model

Based on theoretical and empirical
studies that have been explained above.
we may derive the following model.

k n
Yin = ﬁlin + IZBMHXIREH + ?Bnnxznm +
D, + T +Rjkt+Rsby +¢, = (3)

where
Y., = the specialization index:
i=1,....9 = refers Lo a two-digit indus-

iry sector;
r=1..... 107 = refers to a district unit:

1=1,...,6 =refers to a given time pe-
riod;
B 3 = number of industry-specific
variables:
n = numberofregional-specific
variables:
Xl = avcctorolindustry-specific

variables including ISIZE,
RESOURCE, WAGES,
AGE, EXPORT. FDI, Cl.
IMPOR:

']
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Table 6. Summary of Descriptive Statistics

LLQ ISIZE RESOURCE IMPOR YCAP WAGES AGE EXPORT FDI

Mean -0.503566  6.596741 -0.399442 -2.434932  14.16298 10.58319  2.302890 -1.550329 0.765457
Median 0371064 6.614726 0.309028 -1.709258  14.00741 10.88365 2397895 -1.036765 1.609438
Maximum 3.653252  12.27685  17.055334  0.000000 17.02371 1696030 4.532599  0.054109 4.605170
Minimum -4.605170 2995732 -9.210340 -9.210340  13.06779  2.197225 0.000000 -9.210340 -4.710531
Std. Dev. 1.368232 1990499 2891118  2.010637 0.670931 2.239984  0.728008 1.544881  2.391023
Skewness -0.357691  0.079996 -1.291606 -1.209631 1.218600 -0.809948 -0.830856 -1.443541 -0.573071
Kurtosis 3.123464  2.274915  4.533552 3938134 4.743160 3.112212  4.088966  5.090401  2.094539
Jarque-Bera  91.78815  96.09479  1559.781  678.0614  1564.887 458.6684  678.0845 1347.791  93.60730
Probability 0.000000  0.000000 0.000000  0.000000  0.000000 0.000000 0.000000  0.000000 0.000000
Observations 4180 4183 4148 2417 4183 4175 4123 2546 1053

Sources: Calculated from BPS
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X2 = a vector of region-specific
variables consisting of POP
and YCAP:

D, = industry dummy;

T = time dummy;

R}kl and Rsby are regional dummy for
GreaterJabotabek (Jakarta,
Bogor, Tangerang, and
Bekasi) and Greater
Surabaya respectively.

Data

The model attempts to highlight three
dimensions of our data: industry, region,
and ycar. Industry in our data is two-digit
industrial sectors, i.c. food (ISIC31), tex-
tile (ISIC32), wood (ISIC33), paper
(ISIC34), chemicals (ISIC35), non-metal
(ISIC36), basic metal (ISIC37), fabricated
metal (ISIC38), and others (ISIC39) in-
dustry. The rcgion is kabupaten or
kotamadya. or approximately a district-
county. of which Java has 107. Years
include the period from 1991 to 1996.

Most of the data are from the Annual
Industrial Survey data collected by BPS
(Central Bureau of Statistics) of Indone-
sia. The surveys provide the plant-level
data of large and medium manufacturing
firms, with more than 20 workers, that can
be disaggregated by industry code (ISIC)
and district, providing all dataof industry-
specific variables. To give an overview of
the data used, Table 6 shows asummary ol
the descriptive statistics.

We also use the population data ci-
ther from the 1990 Population Census and
the 1995 Intercensal Population Survey.
Data from the Gross Regional Domestic
Product of Regencies/Municipalities in
Indonesia supply the regional-specific
variable such as income per capita.

Given the three dimensions of our
data, we deal with a model that pools time
serics and cross-sectional data. In theory,

there are five cases of pooling model: (1)
all coefficients are constant and the distur-
barice is assumed to capture differences
over time and individuals; (2) slope coef-
ficients are constant and the intercepts
vary over individuals; (3) slope coeffi-
cients arc constant and the intercept vary
over individuals and time; (4) all cocffi-
cients vary over individuals; (5) all coefTi-
cients vary overtime and individuals (Judge
et al. 1980: 326-59). We should identify
which of the case is the most appropriatc
for our model.

Empirical Results

Specification

The empirical results estimating the
equation of 3 are sensitive to the variable
included. We apply some methods sug-
gested by Belsley (Belsley et al. 1980).
These methods have proved useful in a
sensitivity analysis of empirical study of
industrial growth in Coastal China (Mody
and Wang 1997). First, to what extent
dropping one observation at a time, or sets
of observations (excluding from regres-
sion a province. a year, an industry. a
district-industry, a year-industry, and a
year-district) influence the coefficients.
Second, (0 what extent adding ordropping
independent variables brings an effect on
the signs and magnitude of the coeffi-
cients. We perform the sensitivity analysis
tests by using White Heteroskedasticity
Test. redundant and omitted variable(s)
test. As we introduce either industry dum-
mies, regional dummies, or time dum-
mies, the results show some improvement
in the goodness of fit.

In the reported regressions, as shown
in Table 7, we weight the observation by
the district population. With this weight-
ing, the goodness of fit of the models
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Table 7. Determinants of Regional Specialization, 1991-96

Variable 1 2 3 4 5
Constant -0.769 -0.683 -0.761 -0.529 -0.664
(-12.02)**  (-6.78)** (-6.38)**  (-5.07)**  (-5.55)%*
Resource intensity 0.0005
(RESOURCE) (1.06)
Import content (IMPORT) (.3835 0.4073 .3959 0.6729 (16422
(3.65)**  (3.28)** (3.15)%* (5.20)** (4.96)**
Labour costs (WAGES) 0.0003 {.0006 0.0006 0.0006 0.0006
(2.06)*  (545)**  (5.29)**  (547)*%  (5.34)**
Scale economics (ISIZE) 0.0207 0.0143 0.0142 0.0179 0.0179
‘ (8.:23)**  (8.89)%* (8.79)** (8.67)** (8.80)**
Expont oricntation (EXPORT)  (.2561 0.5838 0.8137 .6496 0.8137
(375 (6.06)**  (6.36)**  (7.12)**  (6.58)**
Forcign investment (FDI) 0.0029 -0.0009 -0.003 0.0021 0.0014
(1.37 (-0.36) (-1.05) (0.76) (0.49)
Competition index (CI) -0.005 -(.004 -0.005 -0.006 -0.006
(-5.12)%*  (-4.32)%%  (-4.30)**  (-4.35)%*  (-4.35)**
Path dependency (AGE) 0.0183 0.0159 0.0160 0.0102 0.0088
(5.88)**  (3.56)** . (3.5D)* (2.34)* (1.97)%
Income per capita (YCAP) -0.059 0.0039 0.0047 0.0383 0.0491
(-3.74y  (041) (0.45) (3.56)**  (4.26)%**
Dummy
® Industry No Yes Yes Yes Yes
® Time No No Yes No Yes
@ Regional No No No Yes Yes
Adjusted R* 0.1575 02974  0.2995 0.333 0.336
No. observation 4179 4179 4179 4179 4179
DW 1.837 1.675 1.767 1.835 1.836
F 92947 111510 86.097 117.19 92,947

Note: *) indicate statistical significance at the 0.05 level.

**) indicate statistical significance at the 0.01 level. -

The dependent variabel is log of LQ,, All regressions are weighted by district population and are tested by
White Heteroskedastucity Consistent Standard Errors & Covariance test. The t-statistics are in parenthescs.
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improved substantially. In addition. this
weighting procedure is conducted to solve
the problem of what the spatial ccono-
metricians call spatial heterogeneiry due
10 the lack of “stability” over space of the
behavioral/relationship under study (e.g.
Ansclin and Florax 1995; Paelinck and
Klaassen 1979). This is relevant to our
study as the data shows dissimilar spatial
units. such as the huge agglomeration of
Jakarta and Surabaya, and far smaller dis-
tricts such as Surakarta.

Principal Results

Table 7. which provides estimation
results for 4179 obscrvations during the
period 1991-1996, presents an empirical
support lor models of regional specializa-
tion bascd on industry-specific and re-
gional-specific variables. Scale cconomies
(ISIZE). import content (IMPORT), labor
cost (WAGES), export oricntation (EX-
PORT), foreign investment (FDI), com-
petition index (CI), and path dependency
(AGE) consltitutc industry-specific vari-
ables that inffuence regional specializa-
tion significantly. Likewisc. the regional
income per capita (YCAP) as a regional-
specific variable also explains the regional
specialization well.

As far as the underlying theory is
concerned. most ol the results are consis-
tent with the NTT and NEG theories, but
not the NCT. Column | of Table 7 shows
that the relevance of NCT is only sup-
portcd by the scale cconomies. while re-
source intensity is rejected by the insig-
nificance of RESOURCE. The omitted
test of RESOURCE indicates that drop-
ping this variable does not bring any cffect
on both F and LR (Likclihood Ratio). At
lace value, this resultimplies that regional
specialization in Java is not based on the
comparative advantage of factor endow-
ments, but on other factors such as labor

cost. Interestingly the positive coefTicient
of WAGES indicates that higher wages
inducc higherregional specialization. Fig-
urc | confirms that the scatier diagram
between WAGES and dependent variable
showed a positive correlation. This result
contradicts the prediction of traditional
location theory that establishments will
locate in low-wage areas to minimize costs.
On the other hand. it supports an empirical
study of Japanesc automolive-rclated
manufacturers in which they are locating
in areas with higher wages (Smith and
Florida 1994: 36). Onc explanation is that
our sample firms are likely to pay higher
wages to more highly skilled labor.

When we consider the role of im-
ported inputs in raw materials, our result
shows that the cocfficient of import con-
tentis positive and significant in all cases.
The result supports the NTT suggesting
high import content occurs in more spe-
cialized industries. It implies that most
specialized industries in Java have advan-
tages in terms of vertical integration with
forcign suppliers and relatively better ac-
cess 1o infrastructurc.

Export orientation (EXPORT) plays
an important role in this study. The coclfi-
cient of EXPORT shows a positive. very
statistically significant coefficient in all of
the equations, suggesting that higher ex-
port oricntation has reinforced greater re-
gional specialization. The evidence con-
firms the argument of NTT and lindings of
previous studies.

Industry size (ISIZE) and regional
income per capita (YCAP) show positive
and very statistically significant coeffi-
cients in all of the equations. The positive
cocfficient of ISIZE and YCAP show that
both scale economies and large market
size explain regional localization over time.
confirming the prediction of NTT and
NEG: scale cconomies and home market
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Figure 1. Scatter Diagram: Wages and LQ (in logarithm)
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domatter. These results suggest thatmanu-
facturing firms in Java seek Lo locate in
more populous and densely populated ar-
cas Lo enjoy both localization economies,
which are associated with the size of a
particular industry, and agglomeration
cconomies, which reflect the size of mar-
ket of a district, in a particular urban area.

The statistical significance ol the co-
elficients for competition index (CI) are
negative and statistically significant. The
general thrust of the results is consistent
across various specifications and hence
worth noting: increasing competition has
a detrimental effect on regional special-
ization, Inother words, Java’s market struc-
ture may restrict competition so that firms
tend to specialize geographically. If it is
true that the Indonesian industrial struc-
ture can be generally classified as an oli-
gopoly industry where the four biggest
[irms controlling almost every industry
(Hill 1997; Kuncoro et al. 1997; Pangestu
1997). This structure is likely to augment
[urther regional specialization. Our [ind-

ingisconsistent with NTT and NEG rather
than NCT, with respect to the role of
imperfect competition in explaining the
uneven distribution of economic activity.

The role of path dependency in this
study is strong. This is indicated by posi-
tive and statistical significance ol the coel-
ficients for AGE across various specifica-
tions. The thrust of the results are clear:
older firms tend to enhance regional spe-
cialization. This finding supports the NEG,
in particular Krugman's hypothesis, with
respect Lo the persistence of regional spe-
cialization in many cases. Figure 2 shows
AGE has a positive skewness, suggesting
that the mean of firm age in our study is
higher than it’s median. This is due to very
high discrepancy in terms of age between
the old and new firm in Java. In contrast to
anew firm, the old firm can reach 93 years.

The statistical significance of foreign
investment is weak. In all equations, the
coefficient of Indonesian abbreviation
(PMA—Penanaman Modal Asing) is in-
significant implying that direct foreign
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Figure 2. Histogram and Descriptive Statistics of AGE
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investment has not played an important
role in regional specialization. This result
challenges the finding of astudy of foreign
investment in Indonesia over the period
1980-1991 (Sjoholm 1999) arguing inter-
industry knowledge spillover from for-
cigninvestment. Instead, the evidence sup-
ports a number of studies of geography of
Japanese investments in the UK and Aus-
tralia which found foreign investors have
generally preferred to invest in the core
regions and adjoining border regions
(Fuchs and Pernia 1989).

Industry Dummies

When the industry dummies are added
to the model, the goodness of fit improves
considerably (Table 8). Adding industry
dummies increases the F and R?, indicat-
ing their high explanatory power. Since
other industry (ISIC39) is omitted, the
omitted category becomes abase or bench-
mark to which the others are compared.
The statistical significance of industry
dummy is sensitive to whether the regres-
sion includes or excludes regional dum-
mics. D3/, D34, and D36 are not signifi-

70 8 90

cantstatistically, indicating that there is no
substantial difference between regional
specialization of other industry and the
food indusiry, between other industry and
the paper industry, and between other in-
dustry and nonmetallic industry respec-
tively. The significance of other dummies
(D32,D33, D35, D37, D38) indicates that
regional specialization of textile, wood.
chemicals, basic metal, and fabricated
metal do differ from that of other industry.

Time Dummies

Applying a redundant variable test
for the time dummies of equation in col-
umn 5 Table 7 shows that time variation
does matter in explaining regional special-
ization. This is reflected by the high value
of Fand Likelihood Ratio that statistically
significant at o = 1 percent. Since year
1996 is omitted, the omitted category be-
comes a base or benchmark to which the
other times are compared. The statistical
significance of industry dummy is sensi-
tive to whether the regression includes or
excludes regional dummies. Table 9 indi-
cates that the inclusion of industry dum-
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Table 8. Industry Dummy Coefficients, 1991-1996

Regression with Regression with Regression with

Time Dummies Regional Time and

Industry Dummy but Without Dummies but Regional

Regional Without Time Dummies®

Dummies® Dummies”

D31=Food -0.089624 -0.082325 -0.047483

(-0.72882) (-0.726969) (-0.41843)

D32=Textile -0.987586 -1.125870 -1.112544
(-8.90945)%** (-9.46847)** (-9.37692)**

D33=Wood -0.991117 -0.924627 -0.941147
(-8.50260)** (-8.14060)** (-8.46991)**

D34=Paper -0.205902 -0.153521 -0.110666

(-1.96000)* (-1.439137) (-1.02513)

D35=Chemicals -0.263138 -0.317772 -0.274330
(-2.63302)** (-3.278217)** (-2.76484)**

D36=Nonmetallic -0.030956 -0.033466 0.010501

' (-0.28799) (-0.313637) (0.09676)

D37=Basic metal -0.474058 -0.379882 -0.345648
(-3.10293)** (-2.57492)** (-2.32736)*

D38=Fabricated metal -0.462573 -0.525136 -0.48575

(-4.40165)** (-4.95109)** (-4.49374)%*

Note: *) indicate statistical significance at the 0.05 level.
**) indicate statistical significance at the 0.01 level.

The t-statistics are in parentheses.

a. Overall regression results are given in column 3 Table 7.
b. Overall regression results are given in column 4 Table 7.
¢. Overall regression results are given in column 5 Table 7.

mies and regional dummics causc 792
statistically significant, a sharp contrast
with the exclusion of regional dummies.
The significance of 792 can be interpreted
that regional specialization in 1992 docs
differ from that of 1996.

Regional Dummies

Table 10 exhibits the coefficient for
regional dummies, using non-agglomera-
lion arca as the base of comparison. The

coefficients of Rjkt and Rsby in the first
column arc positive and significantly dif-
ferent from O (at least at the 5 percent level
of confidence), implying that both Greater
Jabotabek and Greater Surabaya areas do
differ substantially from non-agglomera-
tion arcas in terms of regional specializa-
tion. Indecd, adding industry and regional
dummies improve the goodness of it (scc
column 4 in Table 7). When we add time
dummies, the second column of Table 7
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Table 9. Time Dummy Coefficients, 1991-1996

Regression with industry Regression with industry

Time dummy dummies but without and regional dummies®
regional dummies*

T91 -0.213161 -0.061385
(-1.8737) (-0.5447)

T92 0.054115 0.184660
(0.6206) (2.2098)*

T93 0.058495 0.153294
(0.6713) (1.8687)

T94 0.058344 0.115858
(0.7238) (1.5262)

T95 0.054529 0.087069
(0.6759) (1.1372)

Note: *, indicate statistical significance at the 0.05 level.
**_jndicate statistical significance at the 0.01 level.
The #-statistics are in parentheses.
a. Overall regression results are given in column 3 Table 7.
b. Overall regression results are given in column 5 Table 7.

Table 10. Region Dummy Coefficients, 1991-1996

Regression with Industry ~ Regression with Industry
Region Dummy Dummies but Without and Time Dummies®
Time Dummies®

Rjkt -0.6166 -0.6184
(-8.668)** (-8.631)%*

Rsby -0.1228 . -0.1443
(-1.904)* (-2.241)*

Note: : *, indicate statistical significance at the 0.05 level.
**_indicate statistical significance at the 0.01 level.
The t-statistics are in parentheses.
a. Overall regression results are given in column 4 Table 7.
b. Overall regression results are given in column S Table 7.
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shows it makes little difference to the
results, These results provide some confi-
dence that regional dummies are good
explanatory variables for differences in
the regional specialization.

Conclusions

One of the big issues of economic
geography and regional studies is to what
extent the industrial concentration toward
LME and metropolitan regions is driven
by market forces. This paper attempts to
address this unresolved question in Java
using the regional specialization index as
a measure of geographic concentration of
manufacturing industry and pooling data
over the period 1991-1996. Indeed, it inte-
grates the perspectives of industry, region
(space), and time. More importantly, it
alsoexplores which theory—the Neo-Clas-
sical Theory (NCT), the New Economic
Geography (NEG), or the New Trade
Theory (NTT) —is bestat explaining geo-
graphic concentration in Java.

“Our findings suggest that there has
been a natural market-led tendency to-
ward the spatial concentration of manu-
facturing industry in metropolitan regions.
From the supply side, we find that import
content, export orientation, scale econo-
mies, and labor costs have played a key
role in LME spatial concentration. High
import content and export orientation im-
ply that most specialized industries in Java
have advantages in terms of vertical inte-
gration with foreign supplicrs and greater
access to the international market. The
positive and significantcoefficient of scale
economics suggests that manufacturing
firms in Java enjoyed localization eccono-
mies. The positive coefficient of labor
costs indicates that higher wages induce
higher rcgional specialization. From the
demand side, size of market has explained

spatial concentration in the manufacturing
industry. It implies that manufacturing
firms in Java seek to locate in more popu-
lous and densely populated areas o enjoy
urbanization economies, as reflected by
the size of the market of a district in a
particular urban area. Furthermore, the
interplay of the market forces is intensi-
fied by the imperfect competition of Java’s
market structure. Java's market structure
may restrict competition so that firms from
the same group tend to concentrale geo-
graphically to optimize the benefits of
agglomeration. Yet further detailed re-
search is needed to identify which busi-
ness groups are able to and exploit the
agglomeration economies in metropolitan
regions. )

The most striking result is that most
of the NCT hypotheses can be rejected.
This conclusion is supported by the econo-
metric results that resource intensity is
insignificant and that the coefficient on
labor costs is positive. The former implies
that regional specialization in Java is not
based on the comparative advantage of
factor endowments. The latter suggests
that the prediction of NCT— that estab-

‘lishments will locate in low-wage areas to

minimize costs— is not supported by our
data. Instead, our sample firms are likely
to pay higher wages to more highly skilled
labor. We may conclude that regional spe-
cialization in Java is based on neither
natural resources nor low labor costs.
Most of the findings support the NTT
and NEG hypotheses. Proponents of NTT
argue that increasing returns to industry
leads to concentration in the large market,
while NEG has identified linkages, thick
markets, knowledge spillover and other
pure external economies as major centrip-
elal forces that pull industries to urban
regions (Fujitaetal. 1999: 345-6; Krugman
1996). Yet the results arc not strong enough
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1o cnable us to differentiate between these
iwo theories. Our findings suggest that
manufacturing firms in Java seek to locate
in more populous and densely populated
areas toenjoy both localization economies
and urbanization economies, as shown by
the significance of scale economies and
income per capita. The former is associ-
ated with the size of a particular industry,
while the latter reflects the size of amarket
of a district in a particular urban area.
More importantly, the resuits suggest that
there is a synergy between thickness of
market and agglomeration forces. The in-
terplay of agglomeration economies is in-
tensified by the imperfect competition of
Java’s marketstructure, We find that Java’s
market structure may restrict competition
so that firms tend to concentrate geographi-
cally.

This paper gives empirical evidence
with respect to path dependency hypoth-
eses. Krugman points out that history
clearly determined what happened in the
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