
Agglomeration, Transport, and Regional Development             
in Indonesia* 

 
Uwe Deichmann, Kai Kaiser, Somik V. Lall, Zmarak Shalizi** 

The World Bank 
  
 

ABSTRACT 
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geographic concentration of manufacturing industries for Indonesia, and estimate the impact of 
factors influencing location choice at the firm level.  We distinguish between natural advantage, 
including infrastructure endowments, wage rates, and natural resource endowments, and 
production externalities, arising from the co-location of firms in the same or complementary 
industries.  The methodology pays special attention to empirically distinguishing the impact of 
measured production externalities from unobserved local characteristics.  Depending on the 
sector, we find that a mix of both forms of regional advantage explains the geographic 
distribution of firms.  Based on the estimated location choice model, we illustrate the potential 
impacts of policy interventions on manufacturing distribution by simulating the effectiveness of 
transport improvements on relocation of firms.  Our findings suggest that improvements in 
transport infrastructure may only have limited effects in attracting industry to secondary industrial 
centers outside of Java, especially in sectors already established in leading regions.  The findings 
underscore the challenges for addressing the industrial fortunes of lagging regions, either through 
local decentralized policy interventions or national policies focused on infrastructure 
development. 
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Agglomeration, Transport, and Regional Development in Indonesia 

 

1. Introduction 

Formal manufacturing activity in Indonesia is highly concentrated. A simple Gini 

coefficient that measures the disparity of industrial employment distribution across 

districts (kota and kabupaten) in Indonesia measures 0.75 using combined data from the 

Economic Census and the Survey of Industry in 1996.1 About half of all manufacturing 

employment is located in just 15 districts, while 65 percent of districts, or almost 200 

localities, share just 10 percent of the manufacturing workforce. The concentration of 

employment in individual industries exceeds that of employment overall. Two-thirds of 

the 31 main manufacturing sectors have a Gini coefficient of employment distribution of 

more than 0.9.2 

Employment distribution, of course, depends on population distribution, which is 

also quite uneven in a country of numerous islands. But with a Gini of 0.46, population is 

significantly more dispersed across districts than manufacturing employment. Among the 

five sectors with the highest share of total manufacturing employment in the country, 

accounting for approximately half of the total, the textiles, garments and footwear sectors 

are highly concentrated. Ninety percent of all employment in the footwear sectors is 

concentrated in less than 5 percent of districts. The food processing and wood products 

sectors, which employ about 20 percent of total manufacturing employment, are the two 

least concentrated among the major industrial sectors in Indonesia. These sectors depend 

on the natural resource base and thus tend to locate close to widely dispersed agricultural 

land and forest resources. These patterns are confirmed in Figure 1, which contrasts 

employment distribution in the footwear and food products sectors. These are the most 

and least concentrated among the largest SIC-2 manufacturing sectors by employment. 

While there is considerable formal sector activity in the food sector in many parts of 
                                                 
1 The Economic Census captures small firms, while the Survey of Industry canvases all firms with twenty 
or more employees. Coefficients using only firms in the 2001 Survey of Industry, which is used in the 
empirical section of this paper, are very similar. 
2 The 1996 manufacturing data use the 3-digit (Revision 2) ISIC codes. The 2001 Survey of Industry 
classifies main industrial sectors using the 2-digit codes (Revision 3). 
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Sumatra, Kalimantan, and Sulawesi, the footwear sector is concentrated in the Jakarta 

and Surabaya metro areas in Java. Figures 2 and 3 show employment distribution in the 

remaining three of the five largest sectors in 1996—textiles, garments and wood 

products—and of total manufacturing employment. 

Spatial concentration of economic activity occurs mainly because some regions 

have characteristics that attract more firms to be established there than in other regions. 

This implies that there are factors that are external to the microeconomic or firm-specific 

operations that boost productivity in one location compared to another (Venables 2003, 

Rosenthal and Strange 2003). This raises two important questions: the first is descriptive 

and concerns the nature of these factors. The second addresses normative issues about the 

underlying processes that lead to external economies. Of particular interest are 

determinants of productivity enhancing localized factors that can be influenced by public 

policy. In other words, what can policy makers do to encourage economic activity in 

lagging regions and influence the location decisions of private sector establishments if a 

more even distribution of economic opportunities is desired? And how do the costs and  

benefits of such efforts compare to alternative policy options? 

In this paper, we examine the role of economic geography and related factors in 

explaining the inequalities in the distribution of industrial activity in Indonesia. We 

estimate a location choice model using establishment data from the Survey of Industry 

2001 (SI), which includes all manufacturing firms with 20 or more employees. We 

assume that firms respond to a combination of productivity enhancing agglomeration 

economies and local characteristics that determine the “business environment” within a 

region. To identify and distinguish between different factors, we adapt the Bayer and 

Timmins (2003) equilibrium model of location choice to the question of industrial 

development.  Based on the estimated location choice model, we illustrate the potential 

impacts of policy interventions on manufacturing distribution by simulating the 

effectiveness of transport improvements on relocation of firms out of the Jakarta 

Metropolitan area, which is by far the largest industrial agglomeration in the country.3  

                                                 
3 Similar policy simulations can be carried out with other instruments such as labor regulations, industrial 
land supply, etc. 
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This paper proceeds in five main sections. In Section 2, we review the literature 

on the sources of agglomeration economies and how they influence industry location 

decisions. Section 3 specifies the estimation framework and discusses identification 

issues for examining location decisions at the firm level.  Sections 4 and 5 present results 

from the econometric analysis, and the policy simulations of the impact of transport 

improvements on industrialization in lagging regions. Section 6 briefly summarizes the 

contributions and implications of the findings. 

2. Agglomeration and Industry Location 

Significant spatial inequalities in economic activity as well as in welfare are not 

unique to Indonesia.4 Such patterns are largely the result of decisions by individual 

companies to locate in selected regions of a country. This creates employment, generates 

incomes and triggers spillovers into rural, services and supplying sectors. Understanding 

what motivates firm location decisions therefore helps explain the causes for spatial 

economic disparities. 

We discuss two main groups of factors that influence location decisions by firms. 

The first includes those that are external to the firm. Some regions have a natural 

advantage that makes them relatively more attractive to different types of firms (Ellison 

and Glaeser, 1997 and 1999). This may include induced advantages such as good 

transport infrastructure that is the result of past public investment. These factors are 

central to the “New Economic Geography” models, where firms tend to locate in areas 

that have high demand for the good they produce facilitated through good transport 

infrastructure and thus market access (Krugman, 1991a; Krugman 1991b; Fujita and 

Krugman, 1995; and Fujita et al. 1999). Secondly, there are reasons for locating in a 

certain region that are more specific to the firm’s production process and its interaction 

with suppliers, customers or competitors. These are production externalities where firms 

locate in proximity to other firms to benefit, for example, from knowledge or information 

transfers. 

                                                 
4 Studies for large countries include China (Tianlun et al. 1996; Fujita and Hu, 2001; Wen 2001; Zhang and 
Kanbur 2001), Brazil (Azzoni, 2001; Azzoni et al., 2003; Lall et al. 2004a), India (Besley and Burgess, 
2002; Lall et al. 2004b; Lall and Chakravorty forthcoming), Mexico (Cikurel 2002; Deichmann, et al. 
2004), and the United States (Fan and Casetti, 1994; Rey and Montouri, 1999). 
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Over a longer time period, these factors may increase or decrease in importance. 

Initially, the conditions for the emergence of agglomeration economies might be due to 

natural endowment that historically encouraged early settlement and economic activity. 

These “first nature” geographies (Venables 2003; Burgess and Venables 2004) include 

sheltered harbors, natural resource endowments, access to inputs, proximity to markets 

and availability of basic infrastructure. The initial benefits can trigger a self-reinforcing 

process that leads to the emergence of urban-industrial agglomerations to a point where 

the initial advantage responsible for the growth of the center is no longer dominant. A 

well known example is New York City, which owed its early growth to its location near 

the mouth of the Erie Canal. Within 15 years of the canal’s opening the city had 

surpassed Boston and Baltimore as the busiest port in America. Today, very little of New 

York’s economic importance can be attributed to its port facilities. 

In Indonesia, Java and particularly West Java’s Jabotabek region has by far the 

highest concentration of manufacturing activity.5 Historically, Java’s fertile volcanic soils 

supported high population densities, and by the 16th century the port of Sunda Kelapa in 

today’s Jakarta had established itself as an important trade hub. This in turn attracted the 

establishment of European trading posts and eventually the capital of the Republic of 

Indonesia. In the post-colonial period, Indonesia developed what some have called an 

economic system of “bureaucratic capitalism” where a high premium was on close access 

to members of the government. Large firms were often created by the state, by members 

of the government or military and their associates, or by ethnic Chinese businessmen. 

There was no prominent class of indigenous entrepreneurs, which might have created a 

more dispersed pattern of industrial development. These factors accelerated the 

agglomeration of economic activity near the seat of power in a highly centralized 

political system and resulted in the rapid growth of the manufacturing sector in the 

Jakarta region in the 1980s and early 1990s. By 1991 the manufacturing share of GDP in 

Indonesia exceeded that of agriculture and most of that was generated in western Java.  

Additional centers of manufacturing include Surabaya in Eastern Java – originally a 

Dutch center of naval industry – and Bandung, at the center of the highland plantation 

                                                 
5 Jabotabek is the metropolitan area consisting of Jakarta, Bogor, Tangerang, and Bekasi. 



 

 6

economy and recently a center of textile manufacturing.  Two smaller manufacturing 

centers, Medan in Sumatra and Ujung Pandang (Makassar) in southern Sulawesi, also 

owe their existence largely to their role as regional trading posts. 

These processes of agglomeration are supported by public infrastructure, 

especially in the transport sector. Krugman (1991b) shows that manufacturing firms tend 

to locate in regions with larger market demand to realize scale economies and minimize 

transportation costs. If transport costs are very high, then activity is dispersed. In the 

extreme case, under autarky, every location must produce everything locally. If transport 

costs are negligible, firms may be randomly distributed as proximity to markets or 

suppliers will not matter. Agglomeration occurs at intermediate transport costs especially 

when the spatial mobility of labor is low (Fujita and Thisse 1996). Low transport costs 

allow larger scale production, which in turn creates investment activities in other 

industries. By increasing demand for each other’s products this process of simultaneous 

investment raises profitability thus allowing all firms to realize pecuniary externality 

benefits (Murphy et al. 1989). 

In addition to the pure pecuniary benefits from reducing transport costs, 

availability of good infrastructure increases the potential for input diversity, a larger labor 

pool, as well as the probability of technology diffusion through interaction and 

knowledge spillovers between firms. Thus, improved accessibility has the effect of 

reducing geographic barriers to interaction, which increases specialized labor supply and 

facilitates information exchange, technology diffusion and other beneficial spillovers that 

have a self-reinforcing effect (see Henderson et. al 2001, Lall et. al 2004; McCann 1998, 

for a detailed discussion on this issue). 

Other region specific characteristics that influence industry location decisions 

include local labor costs and administrative policies that support or obstruct business 

development such as regulation, taxation and amenity provision.  A range of 

registrations, operating licenses (e.g., zoning permits or environmental impact 

assessments), minimum wage and employment regulations, and taxation can influence 

the cost of doing business in a particular location. This also includes the prevalence of 
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informal payments, outright corruption, or “predatory” taxation.   Firms in Indonesia 

must interact with the bureaucracy at the national (Jakarta) and regional level (i.e., 

provincial and local governments).6  While the central bureaucracy may not formally 

differentiate in its licensing processes across regions, transaction costs may increase for 

firms located further from the central bureaucracy (e.g., owing to delays and uncertainty 

stemming from absence of face to face contact).  At the regional level, certain provincial 

or local bureaucracies may simply be more prone to corruption and/or predatory taxation.  

At the same time, accountability mechanisms (e.g., voice or exit options on the part of 

firms) may not be sufficient to act as a disciplining device on local bureaucracies.  Since 

Indonesia’s decentralization in 2001, businesses have primarily complained about 

nuisance or even predatory taxation on the part of local governments. 

Production externalities, in contrast, relate to dynamics that directly affect the 

firm’s microeconomic decision making. Most fundamentally, clusters of firms that are 

predominantly in the same sector take advantage of localization economies. They include 

sharing of sector specific inputs, skilled labor and knowledge, intra-industry linkages, and 

opportunities for efficient subcontracting. Marshall-Arrow-Romer7 externalities suggest 

that cost-saving externalities are maximized when a local industry is specialized. These 

models predict that these externalities predominantly occur within the same industry. 

Therefore, if an industry is subject to such externalities, firms are likely to locate in a few 

regions where other producers of that industry are already clustered.  

At the next level, intra-industry externality effects may be complemented by 

inter-industry linkages in the form of buyer-supplier relationships. Empirically, the 

distinction between own-industry versus cross-industry linkages is of course dependent 

on the level of sectoral aggregation. At the two-digit industry code level, many activities 

are considered internal to the sector that would be classified as cross-sectoral using a 

three-digit classification. So at high levels of sectoral aggregation, an input-output table, 

which summarizes buyer-supplier linkages between sectors, will show flows of goods as 
                                                 
6 Formally modeling the net cost of dealing with the bureaucracy is challenging, especially as these may be 
endogenous to a firm within a given location.  For example, individual businesses may pay lower taxes 
through informal payments, although rent extraction by individual bureaucrats may also be reflected in the 
quality of locally provided infrastructure services. 
7 Following Marshall (1890), Arrow (1962), and Romer (1986). 
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diagonal table elements, which would be off-diagonal inter-industry transactions in a less 

aggregated sectoral classification. For an industry heavily dependent on intermediate 

goods and services as inputs to production, access to suppliers lowers transaction costs 

and increases profitability. Inter-industry linkages can also serve as a channel for vital 

information transfers. Firms that are linked through stable buyer-supplier chains 

exchange ideas on how to improve the quality of their products or on how to realize cost 

savings.  

Finally, a larger overall size of the urban agglomeration and its more diverse 

industry mix is thought to provide external benefits beyond those realized within a single 

sector or a tight buyer-supplier network (Henderson 2003). These benefits are typically 

called urbanization economies. Larger cities have a greater diversity of firms. This allows 

greater specialization since it enables small, innovative firms to access a larger pool of 

potential buyers and complementary services that cannot be provided in-house. Larger 

cities also provide a larger home market for end products, make it easier to attract skilled 

employees who are attracted by urban amenities not available in smaller towns, and 

support a large number of complementary service providers such as financial and legal 

advisers, advertising and real estate services. Manufacturing firms will also require 

complementary services such as legal, financial and other advisory services. These are 

likely to be available in larger, more diverse urban areas.  

Localization economies, I-O linkages and urbanization economies are not 

mutually exclusive. They may occur individually or in combination. The degree to which 

these factors are present provides a characterization of the economic base of a region. 

Table 1 gives some examples. 

3. Empirical specification, identification and data sources 

Firm decision model 

The objective of this paper is to investigate what factors influence the location 

decisions of manufacturing firms in Indonesia. In this section, we provide an estimation 

framework, where individual firms compare potential profitability across all kabupaten or 

districts in Indonesia. We assume that a firm evaluates potential profits at alternative 
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locations at each time period, and would consider relocation if profits in another place 

exceeded its profits at the current location. By viewing past location decisions as being 

under constant review by firms, this framework allows us to investigate what location 

benefits are embedded in the firm’s current production technology. In reality, firm 

location is of course more “sticky” than our model suggests. Firms have to consider sunk 

investment in production capacity, limited mobility of their workforce and cost of 

moving. 

On the other hand, Henderson et al. (1996) show that existing firms do move. For 

example, many firms moved out of Jakarta to the peripheral areas of the Greater Jakarta 

metropolitan region in the mid 1980s.  These moves were facilitated by the construction 

of toll-ring roads around the city. Firms retained many of the agglomeration benefits of 

being in the metropolitan region, but reduced congestion costs (e.g., land rents and 

transport costs). This enabled firms to benefit from lower land and labor costs in the 

periphery, which exceeded the increased costs of transport serving the same market. 

Aggregate transport costs per unit of sales revenue also dropped as a larger market could 

be accessed through a better network. 

The units of observation in our analysis are all registered Indonesian 

manufacturing firms with 20 or more employees, using data from the Survey of Industry 

2001 (SI). Since corresponding economic censuses are only conducted each decade 

(including 1996), we did not include small firms in the analysis. Small firms will usually 

be more informal and locally rooted family-run enterprises that are unlikely to be as 

systematic in their location choice as our model assumes or as mobile in response to 

changing locational incentives. We therefore believe that limiting the analysis to larger 

firms is justifiable. The data set includes more than 21,000 firms employing about 4.4 

million workers. Among the largest sectors by number of firms and employees are the 

food, textile and wearing apparel industries. Table 2 provides the sectoral disaggregation 

at the two-digit level, as well as the number of firms and employees.8 

                                                 
8 We combined smaller sectors 30 & 33 and 31 & 32, and leave out sector 37 (Recycling) from the 
analysis. 
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The underlying location decision model for each firm determines profits as a 

function of observable location specific characteristics (i.e., natural advantages), market 

access, agglomeration economies, and a set of unobserved local attributes of the district. 

In the model profits π earned by firm i, in industry k, which chooses to locate in region j 

are: 9 

 
(1) );,,,,,,,,( ,,,,,,,, kkjikjkjjjjjkjkjkji XRWMABSf βηξσπ Λ= . 

Agglomeration effects that provide  production externalities are measured by a 

number of variables: σj,k are localization economies, represented by the share of firms of 

type k found in location j; kj ,Λ  are inter-industry trading relations measured by the 

strength of buyer-supplier linkages; and  BSj are urbanization economies in location j.10 

MAj summarizes regional market access attributes, measured by quality and 

availability of transport infrastructure. Other regional characteristics include Wj, a vector 

of factor input price variables in location j (e.g., non agricultural wages), Rj measuring 

various aspects of government involvement, such as the supply of serviced industrial land 

on the one hand and engaging in predatory taxation on the other, and Xj,k which captures 

other observed sources of natural advantage in j that are specific to firms of industry k, 

such as proximity to sources of raw materials.  

Next, ξ j,k measures unobserved characteristics of the kabupaten which can affect 

the firm’s profits. These factors are considered by each firm at the time it is making its 

location decision, but are not captured in the data. Presence of these unobservable local 

attributes of a location’s natural advantage complicates the estimation procedure, 

particularly in identifying the contribution of production externalities to the location 

decisions of firms. Ellison and Glaeser (1997) point out that the effects of unobservable 

sources of “natural advantage” (i.e., positive values of ξj,k) will not be separately 

                                                 
9 This model is an adaptation of the Bayer and Timmis (2003) equilibrium model of location choice to the 
problem of industrial development. 
10 We use the share of region j’s employment in business services such as finance, insurance, and real 
estate, to measure urbanization economies.  As these are complementary to manufacturing activity and 
typically increase with city size, these should be a good indicator of the benefits from urbanization  
economies.  
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identified from those of production externalities between firms that arise simply from 

firms locating near one another. Simply including the number of firms or employment in 

a particular industry, which is a commonly used indicator in empirical studies evaluating 

localization economies, will not allow us to distinguish whether firms are attracted by a 

common unobservable, whether they derive benefits from being located in close 

proximity to one another, or whether it is some combination of the two. As it is 

impossible to get data on all the factors relevant to a firm’s location decision, it is 

essential to find an instrument for own industry concentration that is not correlated with 

the unobservable sources of natural advantage, ξj,k. 

Finally,  ηi,j,k  is an idiosyncratic unobserved component of profitability in 

location j for firm i of industry k, and kβ is the industry specific parameter estimate for 

each of these determinants of profitability. 

Data 

Table 3 lists the variables used in our empirical estimation of industry location as 

well as their definition, sources and summary statistics. Localization economies are 

measured as the proportion of sector k firms in location j as a share of all of sector k’s 

firms in the country. The higher this value, the more we expect to find intra-industry 

concentration benefits in the region.  

Our indicator for linkages between buyers and suppliers is based on the 

Indonesian input-output table for 2000. For each sector we compute the presence of 

industry specific backward linkages in each district. Backward linkages are usually 

measured as technical coefficients from a national industry by industry transactions table. 

Technical coefficients are defined as the amount that the purchasing industry buys from 

the selling industry divided by the sum of all purchasing industry sales. They represent 

the value of intermediate purchases from the selling sector required to produce a dollar of 

the purchasing industry’s output. It is thus a measure of the degree of the purchasing 

industry’s dependence on other industries for inputs to production. 
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We measure the firm’s dependence on backward linkages as the sum of its 

industry’s backward linkages with all other relevant sectors. Since we only have a 

national input-output table, we need to assume that technology across a sector’s firms is 

fixed. Sectors however, are not equally represented in each district. We therefore modify 

the national measure of backward linkages by weighting the technical coefficients by the 

region’s location quotient for the selling industry.  

To illustrate, a matrix of regionally weighted backward linkages is defined as 

 
(2)  

( ) ( ) ( )kxkkxjkxj       
L Ω=Λ    

 

where L  is a region by industry matrix of location quotients for selling sectors. 

Each element of L  is calculated as 

(3) 
∑ ∑

∑ ∑
=

j jkjk

j k jkjk
jk ee

ee
L  , 

where jke  is employment in region j and industry k. Ω  is a national direct 

requirements matrix of technical coefficients with purchasing industries as columns and 

supplying sectors as rows. Each column vector of Λ  is a composite measure of the kth 

industry’s backward linkages for regions j. Therefore, a firm in region j and industry k 

has a measure of backward linkages jkΛ . 

The availability of business services sheds light on whether urbanization 

economies influence industry location decisions across sectors. No detailed information 

on the service sector firm composition by district is available. Instead we use a proxy 

based on employment composition derived from the annual Indonesian socio-economic 

survey household survey (SUSENAS), as each district’s share of employment in sectors 

that provide business services.11 

                                                 
11 Sectors representing business services are based on the ISIC (revision 3) classification of economic 
activities, and includes financial intermediation, real estate, and business activities (ISIC sectors 651-702, 
and 721-749). In particular, business activities in the ISIC classification include legal, accounting, book-
keeping and auditing activities; tax consultancy; market research and public opinion polling; business and 
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Market access is measured in two different ways. The first is a simple measure of 

road density in each district. We derived this indicator by computing the length of all 

road segments in each kabupaten using a geographically referenced data set of major 

roads from the Survey of Indonesia augmented by the road network from the Digital 

Chart of the World (ESRI 1993). To ensure comparability with national road statistics we 

then adjusted the total road length in each district so that the provincial totals match the 

figures published by the national statistical office (BPS 1997; the latest year for which 

these figures are available).  

While this indicator measures the ease by which goods and people can move 

locally, the second indicator measures the ease by which goods can be moved to export 

hubs. This variable – travel time to the nearest international port – is calculated as the 

average travel time on the road network from all points in a district to the nearest 

international port able to handle containers.  

Indonesian manufacturing is specialized in low technology standardized products, 

which are typically not involved in significant product or process innovations. As these 

industries have limited need for specialized workers, inter-regional variations in labor 

costs for low skilled workers are likely to be an important component of the location 

decisions made by entrepreneurs. For the analysis in this paper, we use non-agricultural 

hourly wages as the indicator of labor costs. We obtained wage rates from the 2001 round 

of the SUSENAS, as the district average of head of household wages for workers in 

salaried jobs. These are nominal wages, since firms will consider the total wage bill 

regardless of cost of living differentials across regions. There is considerable inter 

regional variation in wages across districts, as shown in Figure 4. 

To proxy for negative government action, we use an indicator of excessive or 

predatory taxation by local governments. Local legislatures in Indonesia can issue 

regional bylaws and regulations (PERDAs), including those concerning taxes and levies 

as per Law 34/2000. In addition to a specified tax and charges base (e.g., street lighting 

taxes), local governments can pursue revenue sources as long as they do not contradict 
                                                                                                                                                 
management consultancy; and advertising. The complete list of industry classifications can be accessed 
from the United Nations Statistics Division -- http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=2. 
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the national tax base (e.g., they may not impact inter-regional commerce). This open 

rather than closed list of taxation has raised concerns among the business community 

about the proliferation of nuisance or even predatory taxation. To counter the potential of 

abuse, local governments must report all new PERDAs to the Ministry of Home Affairs. 

PERDAs associated with taxation or user charges are then reviewed in an inter-

ministerial working group, with participation of the Ministry of Finance.  For the 

purposes of our analysis, we used a dummy variable of one if the central government 

found at least one PERDA in a district that contravened the open list principle, i.e., 

reflecting poor consultation, nuisance or predatory revenue behavior on the part of local 

government increasing uncertainty and the local cost of doing business. 

As a measure of service provision by governments that may influence industry 

location decisions, we examine the supply of serviced industrial land in each district, 

which is derived from the PODES village level survey (BPS 2001). In many cases, local 

governments promote industrial estates, which can be either publicly or privately 

operated, and provide basic infrastructure, serviced land, and a host of other supporting 

facilities, including licensing and security. 

Industrial sectors that depend on naturally produced raw materials will consider 

proximity to the sources of those inputs as an advantage. Examples are food processing 

that is tied to agriculture and wood products dependent on logging activities. We create 

indicators of the regional importance of cropland and forests from a spatial database of 

land cover (JRC 2003). They are defined as the percent of district area covered by 

cropland and various types of forests, respectively.  

Identification strategy 

To address the identification issues described earlier in the paper, we modify a 

strategy for constructing instruments for own industry concentration (σj,k) proposed by 

Bayer and Timmins (2003). The basic idea is to use predicted type-specific industry 

shares based only on exogenous local attributes. However, we do not have adequate 

variation in exogenous local attributes that vary significantly by industry sector k. Instead 

we employ historical values of industry concentration (in this case industry shares).  In 
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the presence of path dependence, these will be good predictors of current industry shares, 

but will not be correlated with current unobservable sources of natural advantage. We 

compute industry shares using the 1975 Survey of Industry, after reconciling differences 

in sectoral definitions12 and district boundaries. 1975 is the earliest year for which district 

level industry data are available and represents the status prior to the beginning of 

significant growth in modern manufacturing in Indonesia (Hill 1990). 

As in the case of industry concentration, we also need to address the endogeneity 

of business services, since the availability of such services in a region may be a 

consequence of the earlier location decisions of manufacturing firms. Their presence may 

also be driven by location specific unobservables, and we face the possibility of 

attributing the impact of these unobservable factors to the impact of business services. To 

correct for this problem, we instrument employment in business services with the share of 

villages in each district with a vocational training high school. This instrument is a good 

predictor of a district’s production of skilled business service employees. 

We choose the following functional form for this profit function: 

(4)    
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Given the hundreds of districts in Indonesia where firms can choose to locate, we 

assume a Type-II extreme value distribution for the idiosyncratic error, ηi,j,k. The 

probability that any firm of type k will choose to locate in kabupaten j is therefore (see 

McFadden, 1973): 
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12 Indonesia moved from the ISIC Revision 1 to ISIC Revision 3 industry classification between 1975 and 
2001. 
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If none of the components of the profit function differ at the level of the 

individual firm i, we re-write this expression: 

 

(6) kjikjkji ,,,,, ηθπ +=   , 

 

which implies that the only differences between firms comes from the 

idiosyncratic unobservable, ηi,j,k,. We then construct a set of industry-specific likelihood 

functions based on equations (5) and (6), with which we recover estimates of the full 

vector kj ,θ , k = 1, 2, …, K. In the second stage, we take the estimated value of the choice 

specific constant, kj ,θ̂ , and estimate the following regression: 

(7) 

kjkjkXjkRjkWjkBSkjkkjkjkMAkkj XRWBSMA ,,,,,,,,,,,,0,
ˆ ξββββγβσβββθ γσ ++++++++=  

As discussed earlier in this section, estimating (7) using OLS will provide biased 

effects for own industry shares and business services. To correct for the endogeneity of 

these variables, we estimate (7) using IV methods for each industry sector (k) under 

consideration.13 

The estimation is carried out in two parts. First, we recover a set of sector specific 

regional fixed effects from estimating a conditional logit model (equation 6).14 In the 

second part, we estimate equation (7), where we examine the determinants of the 

estimated fixed effects using instrumental variables.  

                                                 
13 This is not a negligible issue as we find that OLS estimates provide considerable upward bias on the 
impacts of own industry concentration. 
14 The estimated fixed effects are not reported here, but are available on request. 
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4. Location decisions of firms – Why do we see concentration? 

The results from estimating equation 7 are presented in Table 4 and discussed as 

follows: (a) Agglomeration economies, (b) Market access, and (c) Observed natural 

advantages. 

Productivity Effects -- Agglomeration Economies 

We first discuss the effects of own industry concentration, or localization 

economies. These are measured as each kabupaten’s share of firms in a given industry. 

The estimated parameters are positive for all sectors and statistically significant (at the 10 

percent level) for nine of the 15 industries. This suggests that, at this level of industrial 

and geographic aggregation, own-industry concentration or localization economies have a 

considerable impact on location decisions of firms in a majority of sectors. An example is 

the wood products industry, which employs over 400,000 people in the formal sector. 

The results for wood products concentration suggest that one standard deviation increase 

from the mean in a district’s share of wood products firms increases (the log of) regional 

attractiveness by 10.5 percent. In comparison to wood products, which employs relatively 

low technology, the results for the office, accounting, and computing machinery industry 

– at the upper end of the local technology spectrum – imply that a one standard deviation 

increase from the mean of this sector’s firms increases regional attractiveness by about 

120 percent. This means that own industry concentration is considerably more important 

in the location decisions of firms in the office and computing sector relative to the wood 

products sector.  

The findings for backward linkages (suppliers) show that for most industry 

sectors, proximity to buyers and suppliers enhances potential profits, and therefore 

influence location decisions at the firm level. While the estimated coefficients are 

positive for nine sectors, they are statistically significant for five sectors – food, wearing 

apparel, chemicals, rubber, and non metallic mineral products. The estimated coefficient 

of 0.49 for the food and beverage sector suggests that a one standard deviation increase 

from the mean in a district’s representation of industry specific intermediate suppliers 

increases the (log of) regional attractiveness by around 6 percent. Similarly, in the 
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wearing apparel sector, the estimated coefficient of 0.65 implies that a one standard 

deviation increase in backward linkages improves the (log of) regional attractiveness by 

16 percent.  

Our estimates for urbanization economies, measured by the share of district 

employment in business services indicate that these are significant in influencing industry 

location in only a handful of sectors – wearing apparel, leather, chemicals, and rubber 

and plastics products. The coefficients for business services shown in Table 4 are 

corrected for the endogeneity of business services by using the share of villages within a 

district with technical training facilities as instruments. The estimated coefficient of 15.67 

means that a one standard deviation increase from the mean in the region’s share of 

employment in business services increases (log of) regional attractiveness by 12.3 

percent. Similarly, the coefficient of 26.99 translates into a 17.1 percent gain for a one 

standard deviation increase in the rubber and plastics products sector. These estimates 

suggest that urbanization economies, at least measured through business services 

influence location decisions in only a few sectors. 

Output Markets:  

External Markets – Locating in a region with good access to markets is likely to 

increase demand for the firm’s products. As both regional attractiveness (the fixed 

effects) and port distance are in logs, the estimated coefficients can be interpreted as 

elasticities. We find that port distance significantly influences location decisions in six 

sectors. It is highly significant in the apparel, wood and paper products sectors, all of 

which have strong export orientation. For example, in wearing apparel, the coefficient of 

–0.07 means that a 10 percent reduction in distance to the nearest international port will 

be associated with an approximately 0.7 percent increase in regional attractiveness or 

potential profitability. On the other hand, for example in wood and paper products, the 

coefficient of –0.08 means that a 10 percent increase in distance to the nearest 

international port will be associated with an approximately 0.8 percent decrease in 

regional attractiveness.  
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Internal Markets – As with travel time to ports, road density is measured in logs 

and the estimated coefficients are elasticities of road density with respect to regional 

attractiveness. The estimated coefficients for road density are positive and statistically 

significant for seven industry sectors, with large elasticities in the textiles, wearing 

apparel and furniture sectors. The elasticity of 0.56 in textiles means that a 10 percent 

increase in road density will be associated with an approximately 5.6 percent increase in 

regional attractiveness. Similarly, for the furniture industry, the elasticity of 0.33 implies 

that a doubling of road density will increase regional attractiveness by 33 percent.  

Observed regional characteristics, factor markets and natural advantages 

Labor : Firms in Indonesia appear to be attracted to areas with lower wages. For 

nine of the 15 sectors, the wage indicator is consistently negative and significant. While 

wages are an important part of location decisions of firms engaged in activities at the 

lower end of the technology spectrum, such as food products, wearing apparel, leather 

products, and furniture, these do not matter in sectors such as office and computing 

machinery and electrical and electronics products. The estimated coefficients are 

elasticities, and the value of -0.52 in wearing apparel means that a 10 percent increase in 

district wages reduces a district’s attractiveness by 5.2 percent. Similarly, the coefficient 

of -0.64 for furniture means that a 10 percent increase in local wages reduces the 

district’s attractiveness by 6.4 percent. 

Capital / Land: Among the other inputs in a firms’ production function, the land 

variable measures the amount of developed industrial land that is available in each 

district. This variable is only significant in three industry sectors – food products, rubber 

and plastic, and furniture. The estimated coefficients are elasticities. For example, the 

coefficient of 0.06 for food products means that a 10 percent increase in the availability 

of industrial land improves the district’s attractiveness by 0.64 percent for firms in this 

sector. 

Non welfare improving regulations: Our measure of predatory local government 

taxation is an indicator variable that shows whether the Ministry of Home Affairs rejected 

a PERDA that was introduced by a kabupaten. It intends to capture the impact of the cost 
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of regulatory compliance on location decision of firms. Due to data limitations, we use a 

dummy variable in the analysis, which does not capture many aspect of local government 

taxation or regulations. A negative coefficient suggests that firms are reluctant to locate in 

areas which engage in predatory or nuisance taxation. We find that while the estimated 

coefficients are negative for nine industry sectors, these are statistically significant in only 

two sectors – tobacco and wood products. 

Natural Resources: For industrial sectors that depend on the natural resource base, 

especially food processing that is tied to agriculture and wood products dependent on 

logging activities, we may presume that they would locate near the sources of their raw 

materials. The crop land indicator is the percent of district area covered by crop land 

categories, and, correspondingly, the forest cover variable is the sum of the shares of land 

covered by various types of forests. We find that the forest cover variable is positive and 

significant in the wood products sector. The share of crop land is positive and significant 

in the location decisions of rubber and plastics products companies – most likely a 

spurious correlation.  

The low importance of these variables could be due to a number of reasons. The 

variable may be poorly measured since the data are derived from relatively coarse one km 

resolution data sets. Or the actual land allocated, for instance, to the production of 

agricultural products for further processing may be relatively insignificant compared to 

crop land allocated to subsistence agriculture or cultivation for direct sale. Another 

explanation may be that firms prefer to ship the raw materials to processing centers that 

are located in areas that offer other advantages. For the food sector we have already 

discussed that the presence of intermediate suppliers may reflect the preferences of food 

processing firms to locate in more diverse areas. 
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5. Simulations 

The previous section has highlighted the importance of production externalities 

for firm location choices.  In equilibrium, each firm must make its optimal location 

decision taking the location decision of all other firms as given.15 The decision of a firm 

affects the decision of other firms via agglomeration and congestion effects. The relevant 

issue in terms of lagging regional development is the type and scale of improvements in 

regional characteristics that are needed to offset benefits from locating in existing 

agglomerations, and induce firms to move towards peripheral locations. Improvements in 

regional characteristics can be brought about by various instruments. These include 

improving the investment climate by reducing sub optimal and predatory taxation; 

investments in social infrastructure such as health and education; as well as investments 

in physical infrastructure. In this section, we use the estimates from the location choice 

model to illustrate the potential impacts of transport improvements on relocation of firms, 

particularly into the lagging eastern part of the country.  

We simulate an increase of road density for the following regions: 

(a) Greater Jakarta Metropolitan area (100 Km belt around DKI Jakarta)  

(b) Greater Jakarta Metropolitan area (excluding DKI Jakarta) 

(c) Municipalities in East Java 

(d) All districts in East Java 

(e) Municipalities in East Kalimantan and South Sulawesi (Eastern Indonesia) 

(f) All districts in East Kalimantan and South Sulawesi (Eastern Indonesia) 

We selected East Kalimantan and South Sulawesi in Eastern Indonesia, as these 

can be considered as secondary industrial centers outside of Java. In these simulations, 

we provide a scenario where road densities are increased to 2,500 km road length per 

1,000 km2 of area. We use this scenario as there are currently considerable variations in 

road densities across these regions, and improving densities to 2,500 km per 1,000 km2 

would close the gap between districts in Eastern Indonesia and the Jakarta Metro Area. In 

                                                 
15 Along with exogenous location specific characteristics. 
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essence, we ask the question: what would happen to distribution of manufacturing if road 

densities in peripheral Eastern Indonesia were upgraded to a level similar to the country’s 

major agglomeration (Jakarta)? Would this stimulate large-scale migration of firms to 

peripheral areas? Or are agglomeration forces and other amenities strong enough to limit 

the scale of firm migration? 

Current road densities are summarized in Table 5.  Existing road densities are 

considerably different across regions, which means that the cost of improvements is also 

likely to vary significantly. It is clear that current road densities in Eastern Kalimantan 

and Southern Sulawesi would have to be increased by approximately 500 percent to reach 

the target of 2,500 km per 1,000 km2. In comparison, road densities for all East Java 

would have to be increased by 250 percent. Even assuming road construction to cost the 

same in central areas as in remote areas, this means that it would cost at least twice as 

much to bring parity between areas in East Java and those in East Kalimantan and South 

Sulawesi. The question of interest in this case is the impact of these large scale transport 

improvements on industry relocation – i.e. what is the net gain in terms of new economic 

activity in response to these large scale expenditure programs? 

 As the impacts of transport improvements are likely to vary by sector, we chose 

industry sectors based on sensitivity (based on estimates from the location choice model) 

to transport improvement and agglomeration economies (Table 6). Industries such as 

garments, which are highly sensitive to transport and show low agglomeration 

economies, are likely to show some firm movement in response to transport 

improvements in outlying areas. In comparison, industries such as office computing that 

have low sensitivity to transport and exhibit high agglomeration economies are unlikely 

to move in response to transport improvements. Table 6 presents the sectors we use for 

the simulations, along with their transport sensitivities. The transport rankings in Table 6 

are based on a rank ordering of elasticities of road densities derived from estimating the 

location choice model.  

The impacts of the simulated transport improvements are presented in Figure 5. 

The sectors have been organized by sensitivity to transport improvements – high, 
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moderate and low. Before summarizing the results, we first describe the mechanics 

behind the simulations. Improvements in transport will enhance regional attractiveness, 

which increases profits for firms that are already located in the region. If, as a result of 

transport improvements, potential profits in this region become higher than potential 

profits in other regions, firms will migrate to gain from these untapped opportunities. In 

principle, this process should continue until there is convergence in the sense that 

congestion costs (such as increases in land and labor costs) are high enough to offset net 

benefits from industry relocation and the system gets back into equilibrium.  However, 

we limit our simulation exercise to one iteration of this process, as we cannot account for 

other factors, such as the effects of additional firms moving in on land prices and wages, 

or the labor supply response from other locations in response to increasing firm densities. 

In Figure 5, there are two bars for each region. The bar on the left shows the 

baseline number of firms, and the bar on the right shows the number of firms after 

introducing transport improvements in that region. These figures do not show the impact 

of improving transport densities on firm densities in other regions – e.g., what happens to 

the number of firms in the Jakarta Metro area in response to transport improvements in 

East Java?16 Figure 5a shows the regional impacts for the garments and rubber and plastic 

sectors, which are highly sensitive to transport. We find that there is some relocation of 

firms to peripheral areas after transport improvements. However, where agglomeration 

economies are strong, as in the case of rubber and plastics, the scope of industry 

relocation to peripheral locations (East Kalimantan and South Sulawesi) is much lower 

than when agglomeration economies are weak.  

Figure 5b shows regional impacts for wood products and rubber and plastics 

sectors. These sectors are moderately sensitive to transport and are the least concentrated 

among the major industrial sectors in Indonesia. Both sectors exhibit limited returns to 

scale, thus having a larger extent of regional representation. In both cases, transport 

improvements have small impacts on industry relocation, especially to the peripheral 

areas, partly because these sectors are already well distributed, and serve local markets.  

                                                 
16 These estimates can be provided on request. 
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Figure 5c shows the impacts of transport improvements for leather products and 

office computing sectors – both these sectors are highly concentrated and show low 

sensitivity to transport. We find that road transport improvements are unlikely to 

influence profitability, and thus industry location decisions in these industries.   

Our simulations show that there are very small impacts of large scale transport 

improvements in terms of industry relocation to Indonesia’s lagging eastern region. Even 

for sectors with high transport sensitivity, it is not clear if the scale of relocating 

economic activity corresponds to the scale of investment. For instance, is it fiscally 

sustainable to engage in large scale transport improvement programs to attract a handful 

of firms? Or might it be more prudent to develop policies that provide people with the 

skills that allow them to be absorbed in existing dynamic labor markets in regions with 

higher agglomeration levels? 

6. Conclusions 

Lagging region development is an important component of the Indonesian public 

policy debate. Historically, Indonesia has had some explicit regional development 

policies. These have been motivated by economic and social disparities across the 

archipelago, and concerns about specific regions such as Eastern Indonesia. Although 

Eastern Indonesia contains several relatively affluent and natural resource endowed 

provinces, its development lags behind that of western Indonesia (Java, Bali, and 

Sumatra), mainly due to low population density, the remoteness of some communities, 

inadequate infrastructure, and high transport costs.  

Indonesian regional policies have resorted to a range of instruments. The central 

government has distributed investment grants focused on infrastructure and expanding 

regional human capital throughout the country (e.g., the pre-decentralization Presidential 

Instructions scheme). Tax incentives and holidays have been promoted at the national and 

regional levels. However, their effectiveness for attracting foreign investment to 

Indonesia have been questioned (Wells and Allen 2001). International agencies such as 

the World Bank are also undertaking transport improvement projects to bridge the 

development gap in the lagging eastern provinces of Indonesia. For example, the World 
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Bank’s ‘Indonesia Region Transport Project (EIRTP)’ will cover 15 provinces in 

Indonesia's eastern islands -- namely Kalimantan, Sulawesi, Bali, Nusa Tenggara, 

Maluku, and Irian Jaya, in an attempt to improve access to employment opportunities, 

health, education, and other social services and facilities.  Government officials have 

recently argued that infrastructure investments and tax holidays were needed as a means 

of accelerating growth in Eastern Indonesia.17 

The methodology applied in this paper underscores the need for a better 

understanding of location determinants for manufacturing firms, as well as the need to 

see the outcome of potential policy interventions in a new economic geography context.  

Our estimates of location determinants suggests that agglomeration economies are 

important in explaining the distribution of manufacturing activity, and neglecting the role 

of these factors may have serious implications for the success of regional development 

initiatives aimed at creating industrial bases in lagging regions.  

Our simulations suggest in the presence of agglomeration economies, increases in 

infrastructure endowment for lagging regions may have only limited payoffs in terms of 

attracting firms from other more established “leading” regions, particularly in main 

stream sectors that have already concentrated in other leading regions.  Work on 

industrial location in Brazil, for example, underscores that lagging regions may need to 

focus on industries building on existing location endowments (including natural 

resources), rather than attempting to compete for sectors that have already agglomerated 

in leading regions (Lall, et al. 2004a). Given that standard manufacturing that has already 

concentrated in large agglomerations is unlikely to move to peripheral locations, it is very 

important to think of alternate strategies that are feasible for low density and remote 

areas.  

Indonesia’s recent decentralization has placed increased emphasis on local 

political economy factors (taxation, licensing & bureaucratic red tape, and the provision 

of public services for attracting new firms). Our analysis was not able to establish a 

strong role of these types of factors in the location decisions of formal manufacturing 
                                                 
17 Former president Abdurrahman Wahid established the Office of the State Minister for Development 
Acceleration of Eastern Indonesia for the acceleration of development in Eastern Indonesia.  
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firms.  Part of this is because several important components of local regulations are not 

observed in the available data. Recent evidence from an ADB/WB Investment Climate 

Survey suggests that firms perceive these factors to be important.  Coverage limitations 

for this data, however, do not allow us to weigh the importance of these factors against 

other location factors identified in this paper.  Much like our findings for infrastructure, 

lagging regions may not be able to overcome the costs imposed by location specific 

characteristics even though they may be leaders in reforming their investment climates. 

At the margin, leading or intermediate regions may therefore stand most to gain from 

local policy interventions, although lagging regions may face more of an uphill struggle 

to implement these interventions.  Future work will need to demonstrate the link between 

firm location decisions and local government behavior. 
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Table 1: Agglomeration economies 

Localization 
economies / 

Own-industry 
concentration 

Linkages 
between 

complementary 
sectors 

Urbanization 
economies / 

Diversity  

Example 

High Low Low Cluster of same-sector firms 
 

Low High Low Cluster of interdependent firms 
 

Low Low High Diverse set of firms with few complementarities
 

High High Low Cluster of same-sector firms with many 
interdependent production processes 

High Low High Firms from a diverse set of sectors with some 
represented prominently 

Low High High Diverse set of interdependent sector firms 
 

High High High Diverse set of interdependent firms with some 
represented prominently 
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Table 2: Sectoral composition of the Survey of Industry 2001 

ISIC  Sector Number 
of firms 

Number 
of 

employees 
15 Food products and beverages 4,544 581,720
16 Tobacco 808 258,747
17 Textiles 1,897 595,082
18 Wearing apparel 2,123 497,816

19 Tanning and dressing of leather 561 279,497
20 Wood and products of wood except furniture and plaiting materials 1,667 401,435
21 Paper and paper products 383 115,378

22 Publishing, printing and reproduction of recorded media 535 49,091
24 Chemicals and chemical products 1,071 221,672
25 Rubber and plastics products 1,392 336,860

26 Other non-metallic mineral products 1,655 174,639
27 Basic metals 236 61,019
28 Fabricated metal products, except machinery and equipment 904 117,249

29 Machinery and equipment n.e.c 527 124,198
30&33 Office, accounting, and computing machinery & Medical, precision 

and optical instruments, watches and clock  
78 18,920

31&32 Electrical and Electronics & Radio, television and communication 
equipment and apparatus 

376 138,185

34 Motor vehicles, trailers and semi-trailers  216 49,483
35 Other transport equipment 354 67,032
36 Furniture and manufacturing n.e.c 1,910 280,912

 Total 21,237 4,368,935
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Table 3: Descriptive Statistics 

  Source Mean Stdev 

σj,k localization economies: share of 
sector k firms in region j 

Survey of Industry 
2001 

  

 Sectors 15 0.003 0.005 
  16 0.003 0.014 
  17 0.003 0.015 
  18 0.003 0.012 
  19 0.003 0.011 
  20 0.003 0.005 
  21 0.003 0.010 
  22 0.003 0.011 
  24 0.003 0.009 
  25 0.003 0.009 
  26 0.003 0.012 
  27 0.003 0.011 
  28 0.003 0.010 
  29 0.003 0.014 
  30&33 0.003 0.012 
  31&32 0.003 0.014 
  34 0.003 0.009 
  36 0.003 0.010 
BSj Complementary business services:  SUSENAS 2001 .0121   .0154 
MAj Market access:     
 Road Density DCW/ BPS 749     1375 
 Travel time to nearest international 

port 
DCW/ BPS 235447   423906 

Wj Regional non-agricultural hourly 
wage rate 

SUSENAS (2001) 4226     1907 

 Industrial land availability PODES (2001) 1100     3996 
Xj,k Access to natural resources: percent 

of area covered  by cropland / forests 
from satellite derived land cover 
information 

Joint Research 
Center (2003) 

Forest: 35.05  
Crop: 50.70     

  27.57 
 23.89 

Rj Local Bureaucratic Costs of Doing 
Business (dummy variable if district 
has PERDA rejected in the review 
process) 

Ministry of Home 
Affairs 

0.13     0.34 
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Table 4: Determinants of industry location decisions 

 

-1 -2 -3 -4 -5 -6 -7

Instrumental Variable regression with robust 
standard errors; own industry shares are 
instrumented with own industry shares in 
1975; business services instrumented with 
education institutions providing technical 
education (from PODES)

Food 
products 
and 
beverages

Tobacco Textiles Wearing 
apparel

Tanning 
and 
dressing of 
leather

Wood and 
products of 
wood 
except 
furniture 
and plaiting 
materials

Chemicals 
and 
chemical 
products

Agglomeration Economies
own industry shares 9.74 32.35 67.55 17.05 53.95 98.21 82.32

(6.33) (12.65)* (58.11) (12.79) (22.92)* (39.11)* (57.47)
Backward linkages 0.49 0.59 0.90 0.65 -0.14 0.60 1.10

(0.06)** (0.45) (0.80) (0.20)** (0.19) (0.26)* (0.27)**

Transport Infrastructure
Distance to International Port (log) -0.02 -0.03 -0.02 -0.07 -0.03 -0.08 0.01

(0.01)+ (0.02)+ (0.03) (0.02)** (0.02)+ (0.02)** (0.03)
(log) Road Density 0.08 0.14 0.56 0.40 0.02 0.12 -0.10

(0.04)* (0.05)** (0.13)** (0.08)** (0.08) (0.09) (0.13)

Complementary Services
Share of employment in Business Services 3.60 1.40 11.85 15.67 11.06 6.62 15.44

(3.55) (6.05) (9.25) (7.24)* (5.89)+ (7.35) (7.59)*

Factor Markets
(log of ) Non Agricultural Wages -0.22 -0.41 -0.09 -0.52 -0.32 -0.27 -0.60

(0.09)* (0.17)* (0.42) (0.22)* (0.14)* (0.22) (0.22)**
(log of) Industrial Land Availability 0.06 -0.04 0.08 0.07 -0.04 0.03 -0.01

(0.02)** (0.03) (0.14) (0.05) (0.05) (0.07) (0.14)

Regulation
Dummy for LGs with rejected PERDAs -0.08 -0.26 -0.23 -0.02 0.22 -0.34 -0.27

(0.07) (0.13)+ (0.60) (0.18) (0.16) (0.17)+ (0.25)

Other Sources of Natural Advantage

share of forest land cover 0.00 0.00 0.01 0.00 0.00 0.01 0.00
0.00 0.00 (0.01) 0.00 (0.01) (0.01)+ (0.01)

share of crop land cover 0.00 0.00 0.01 0.00 0.01 0.01 0.01
0.00 0.00 (0.01) (0.01) (0.01) (0.01) (0.01)

Constant 4.26 4.71 -2.86 3.23 5.59 5.19 9.40
(0.87)** (1.61)** (3.15) (1.95)+ (1.37)** (2.04)* (2.12)**

Observations 292.00 294.00 294.00 294.00 294.00 294.00 294.00
R-squared 0.37 0.33 0.16 0.41 0.23 0.21 0.12
Robust standard errors in parentheses
+ significant at 10%; * significant at 5%; ** significant at 1%
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Table 4 (continued): Determinants of industry location decisions 

 

 

-8 -9 -10 -11 -12 -13 -14 -15

Instrumental Variable regression with robust 
standard errors; own industry shares are 
instrumented with own industry shares in 
1975; business services instrumented with 
education institutions providing technical 
education (from PODES)

Rubber and 
plastics 
products

Other non-
metallic 
mineral 
products

Basic 
metals

Fabricated 
metal 
products, 
except 
machinery 
and 
equipment

Machinery 
and 
equipment 
n.e.c

Office, 
accounting, 
and 
computing 
machinery 
& Medical, 
precision 
and optical 
instruments, 
watches and 
clock 

Electrical 
and 
Electronics 
& Radio, 
television 
and 
communicat
ion 
equipment 
and 
apparatus

Furniture 
and 
manufacturi
ng n.e.c

Agglomeration Economies
own industry shares 40.55 104.73 69.94 2.04 6.90 82.03 40.53 19.57

(17.76)* (121.01) (16.99)** (0.83)* (4.65) (21.35)** (12.19)** (10.16)+
Backward linkages 0.58 0.08 0.04 0.00 -0.28 -0.03 -0.04 -0.08

(0.31)+ (0.04)+ (0.07) (0.01) (0.86) (0.04) (0.57) (0.07)

Transport Infrastructure
Distance to International Port (log) -0.05 0.03 0.00 0.00 0.01 0.00 -0.02 -0.02

(0.02)* (0.13) (0.01) 0.00 (0.01) (0.01) (0.02) (0.03)
(log) Road Density 0.16 0.37 0.01 0.00 -0.02 -0.05 0.13 0.33

(0.09)+ (0.30) (0.06) 0.00 (0.02) (0.10) (0.06)* (0.12)**

Complementary Services
Share of employment in Business Services 26.99 11.90 -1.22 2.16 -5.05 6.05 3.52 4.61

(8.31)** (26.10) (3.81) (1.46) (5.15) (5.35) (5.69) (10.32)

Factor Markets
(log of ) Non Agricultural Wages -0.48 -0.65 -0.16 -0.02 0.00 -0.11 -0.08 -0.64

(0.28)+ (0.65) (0.09)+ (0.01)** (0.07) (0.09) (0.10) (0.28)*
(log of) Industrial Land Availability 0.22 0.07 0.03 0.00 0.01 0.00 0.02 0.11

(0.07)** (0.17) (0.05) 0.00 (0.02) (0.07) (0.05) (0.06)+

Regulation
Dummy for LGs with rejected PERDAs -0.10 0.00 0.05 0.01 0.08 -0.38 -0.03 0.10

(0.20) (0.44) (0.16) (0.01) (0.06) (0.27) (0.19) (0.21)

Other Sources of Natural Advantage

share of forest land cover 0.01 -0.02 0.00 0.00 -0.01 0.00 0.00 -0.01
(0.01) (0.01) 0.00 0.00 (0.00)+ 0.00 0.00 (0.01)+

share of crop land cover 0.02 -0.01 0.00 0.00 0.00 0.01 0.00 -0.01
(0.01)** (0.01) 0.00 0.00 0.00 (0.01) 0.00 (0.01)

Constant 2.36 11.37 1.79 6.28 7.66 1.13 2.92 5.55
(2.53) (5.99)+ (0.89)* (0.19)** (0.78)** (1.01) (1.02)** (2.67)*

Observations 294.00 294.00 294.00 294.00 294.00 294.00 294.00 294.00
R-squared 0.33 0.53 0.11 0.01 0.52 0.25 0.30
Robust standard errors in parentheses
+ significant at 10%; * significant at 5%; ** significant at 1%
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Table 5: Average Road Densities (km per one thousand km2)* 

Region Density 
Greater Jakarta Metro Area 2400 
Greater Jakarta Metro Area (excluding DKI Jakarta) 1102 
Municipalities in East Java 2169 
All Districts in East Java 974 
Municipalities in East Kalimantan and Sulawesi 497 
All districts in East Kalimantan and South Sulawesi 453 
* includes State, Province, Regency and Municipal roads (BPS 1997)  

 
Table 6: Simulations – Selecting Sectors by Transport Sensitivity and Agglomeration Economies 

Industry Sector Transport Ranking Transport Sensitivity 
Agglomeration 
Effects 

Garments 2 High Low 
Rubber and plastic 5 High High 
Wood Products 8 Moderate High 
Food and Beverages 9 Moderate Low 
Leather work  10 Low Moderate 
Office Computing 14 Low  HIgh 
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 Figure 1: Distribution of manufacturing employment in the footwear and food products sectors.  
Each dot is randomly placed within a district and represents 500 employees. Source: Economic Census and 
Survey of Industry, 1996. 
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Figure 2: Distribution of manufacturing employment in the textile and garments sectors.  
Each dot is randomly placed within a district and represents 500 employees. Source: Economic Census and 
Survey of Industry, 1996. 
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Figure 3: Distribution of manufacturing employment in the wood products sector and of total manufacturing 
employment.  
Each dot is randomly placed within a district and represents 500 employees. Source: Economic Census and 
Survey of Industry, 1996. 
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Figure 4: Non Agricultural Hourly Wages 
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Figure 5a: High Transport Sensitivity Simulations 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5b: Moderate Transport Sensitivity Simulations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5b: Low Transport Sensitivity Simulations 
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