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Chapter 5 
 

Infrastructure and Regional Location of        
Foreign Direct Investment in Indonesia1 

 
 
 
 
 
 
5.1 Introduction 
 
The important role of FDI in the economy has been widely discussed 
(de Mello Jr., 1997; Liu, Shu, & Sinclair, 2008) and it is no wonder 
that countries compete in attracting FDI (Barros & Cabral, 2000; 
Haaparanta, 1996; Lahiri, 2008; Oman, 2000). This competition 
occurs not only among countries but also among regional authorities 
within a country (Head & Ries 1996). One of the instruments that 
can be used by local governments in attracting new firms location 
(including FDI) is infrastructure policy (Dembour, 2007).  

Conceptually, the quality of infrastructure as a factor that affects 
the investment location decision has been widely accepted. However, 
in the empirical literature, the impact of infrastructure on the FDI 
location decision has sometimes been contradictory. For example, 
Coughlin, Terza, & Arromdee (1991) found positive and significant 
effects of transport infrastructure, while Billington (1999) found 
insignificant effects. Moreover, when it comes to proxy variables for 
infrastructure, researchers found that some are positive and 
significant, while others are insignificant. Head, Ries, & Swenson 
(1999) found a positive and significant effect for railroads but 
insignificant effect for electricity. Cheng and Kwan (2000) report 
positive and significant effects for road density but not for high-grade 
paved roads density. Furthermore, they found a negative though 
insignificant effect for railway density. Against this background, 
policy makers especially need to understand whether infrastructure 
matters for FDI location.  

This chapter examines the factors that determine the regional 
location of FDI in Indonesia at the provincial level, which is a well-
suited study area. The spatial pattern of the Indonesian economy 
                                                 
1 This chapter is written based research undertaken jointly with J. Paul Elhorst. 
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presents an interesting facet related to FDI location. There is an 
unequal distribution of industrial locations across the country and 
unequal distribution of FDI location in the provinces and 
interestingly, the quality of infrastructure is also distributed 
unevenly among the regions. These unbalanced distributions of 
manufacturing location, FDI location, and quality of infrastructure 
lead to an intriguing question of the importance of infrastructure for 
FDI location. 

Despite the government’s efforts to attract FDI, location decisions 
of FDI are also related to the behavior of the firm and its motive for 
investment. To find an answer to what factors in fact determine 
foreign firm location choice, a number of studies have been 
undertaken. Unfortunately, the answers are still mixed; hence, the 
discussions on this matter are still open. Bloningen (2005) who 
reviewed the empirical literature on FDI determinants concluded 
that the empirical literature on the subject was still young enough 
that most hypotheses are still up for grabs.  

There is a new methodological attempt to study FDI location 
using spatial econometric methods incorporating third country or 
neighboring effects. There are only a limited number of studies that 
include spatial effects. Among them are Baltagi, Egger and 
Pfaffermayr, 2007; Bloningen, Davies, and Waddel, 2007; Coughlin 
and Segev, 2000a. 

Coughlin and Segev (2000a) were the first to study FDI behavior 
using the spatial econometric technique. They applied spatial 
maximum likelihood estimation. Based on their study on US FDI 
across Chinese provinces, they found that a region’s FDI is positively 
correlated with FDI in neighboring regions (a positive spatial lag), 
which could be attributed to agglomeration economies.  

Bloningen et al. (2007) conducted a more general examination of 
spatial interactions in empirical FDI models using data on US 
outbound activity.  Using various samples of US outbound activity, 
they found that the estimated relationships of traditional 
determinants of FDI are surprisingly robust to the inclusion of terms 
to capture spatial interdependence. In addition, they note that 
empirical patterns in the data suggest that such interdependence can 
itself be significant.  

Baltagi et al. (2007) estimated a bilateral three-factor knowledge-
capital model that allows for spatial correlation in the independent 
variable and in the error term. Using a US outbound FDI for seven 
manufacturing industries across both developed and less-developed 
destinations, they found that third country effects are significant.  
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This study fills the gap in FDI location literature by using three 
models in the analysis: partial adjustment model, spatiotemporal 
partial adjustment model, and spatial Durbin model.  

Understanding precise determinants of foreign firm location is 
important for both policy makers and regional scientists. Previous 
studies have found that the establishment of a foreign firm plays a 
significant and positive role for the regional economy (Barrios, 
Bertinelli, & Strobl, 2005; Chen & Wu, 2005).  

The chapter is organized as follows. A conceptual framework 
based on theoretical and empirical findings in the literature is 
presented in section 5.2. Section 5.3 describes the empirical model 
used for estimation. Section 5.4 presents the estimation results and 
finally Section 5.5 offers conclusions.  
 
 
5.2 Conceptual Framework 
 
Theoretically, foreign investors (FDI) choose the investment location 
according to the expected profitability associated with each location 
(Bobonis & Shatz, 2007; Cheng & Kwan, 2000; Krugell, 2005). In this 
regard, motives of FDI and characteristics of locations serve as 
determinants of FDI location. The expected profits can be related to 
the firm’s motive: is it a resource seeker, market seeker or efficiency 
seeker? In addition, the determinants of FDI location can be related 
to the regional characteristic of the location, which is likely to affect 
expected profits.  

There is a potential weakness in the standard theoretical and 
empirical work on FDI since it relies more on two countries or a 
bilateral framework. To answer the problem, recent theoretical 
research suggests the importance of third-country effects (Baltagi et 
al., 2007). Ekholm, Forslid and Markusen (2007) developed a model 
of export-platform FDI which takes third country effects into account. 
It has led to the recommendation that spatial effects have to be 
included in the analysis of FDI location (Baltagi et al., 2007; 
Bloningen et al., 2007). 

In the literature, several determinants and various proxy 
variables have been examined to find an answer to the question as to 
which factors influence the location decision of FDI. Table 5.1 
provides a summary of the empirical findings in previous studies on 
determinants of FDI location. To sum up, factors considered in the 
empirical studies can be categorized into five groups: infrastructure, 
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market or demand factors, cost or supply factors, government policy, 
and agglomeration. How these variables are related to FDI location is 
explained below. 
 
 
Foreign Direct Investment (FDI)  

This study uses cumulative FDI per capita as a proxy for the FDI 
stock in a region, as the dependent variable in the analysis. 
Cumulative FDI per capita has been widely used by researchers 
(Broadman & Sun, 1997; Campos & Kinoshita, 2003; Cheng & Kwan, 
2000). Data for the research has been obtained from Statistical 
Yearbook of Indonesia published by BPS (Central Statistic Agency).   

The explanatory variables are grouped into five sets: 
infrastructure, market or demand factors, cost or supply factors, 
government policy, and agglomeration.  
 

Infrastructure  

One of the factors that determine the location of FDI is the 
availability of resources in the regional economy. Among those 
resources are infrastructure and labor resources (supply factor) 
(Billington, 1999). Infrastructure is thought to be a necessary 
condition for foreign investors to operate successfully, regardless of 
the type of FDI (Campos & Kinoshita, 2003). Therefore, we would 
expect that infrastructure has a positive effect on FDI.  

Infrastructure covers road, highway, telecommunications, 
electricity, port, water supply, etc. According to a survey on the 
investment climate (LPEM-FEUI, 2007), when asked to judge the 
importance of infrastructure variables, firms reported that the lack of 
transportation, electricity and telecommunications are a business 
constraint for them in Indonesia.  Findings from the fourth round of 
this survey in 2007 as cited in OECD (2008) show that those three 
infrastructure variables are ranked number 2, 6 and 21 as major 
constraints in doing business in Indonesia. Ranked number 1 is the 
problem of macroeconomic instability. Based on this finding, road 
and electricity are selected as proxy variables for infrastructure in 
the estimation. 

In the literature, roads have been widely accepted as a suitable 
proxy for infrastructure (Billington, 1999; Cheng & Kwan, 2000). 
This study employs good condition roads per square km, as a proxy 
for the availability of road infrastructure.  
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Another type of infrastructure we have to consider is energy or 
electricity supply. Theoretically, energy is one of the major input 
costs for industrial enterprises (Head & Ries, 1996). Indonesia has 
been notorious for its poor performance on the power sector due to 
lack of supply. Therefore, power supply has become an important 
variable for input cost for industries. This study uses the generated 
capacity of electricity as an indicator of power supply.   
 

Market or Demand Factor 

As noted earlier, the motive of FDI could also be market seeking. 
This analysis includes GDP per capita of the province as a measure 
of potential demand for foreign investors’ products. GDP per capita 
may have explanatory power both as a proxy for regional purchasing 
power and as a proxy for the level of regional economic development 
(Belderbos, 2002).  
 
 
Cost or Supply Factor (Labor Resource) 

The empirical evidence concerning the impact of labor market 
conditions on the location of FDI is not very clear (Cieślik, 2005). 
Several proxy variables have been examined that make the 
comparison of results between these studies difficult. Data 
availability gives us a choice between three variables: monthly wage, 
educational level, and unemployment rate (Cieślik, 2005). If the 
motive of FDI is seeking low labor costs, the availability of cheap 
labor will be an important factor affecting it (Campos & Kinoshita, 
2003). Previous studies use either the nominal or the real wage rate. 
Due to data constraint and availability, this study uses provincial 
minimum wage as a proxy for labor cost. With regards to mixed 
results in previous studies (see Table 5.1), one can expect a negative 
or no relationship between the number of foreign firms in a region 
and the provincial minimum wage. 

Potential foreign investors should be concerned not only with the 
cost of labor, but also with its quality. A better educated labor force 
can learn and adopt new technology faster, and the cost of training 
local workers would be less for investing firms (Campos & Kinoshita, 
2003), leading to higher labor productivity. University enrollment 
ratio to population has been included as a proxy for quality of labor 
force.  
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Agglomeration 

Agglomeration has been widely recognized as an important factor 
affecting FDI location at the regional level. It has been measured by 
previous FDI. This type of agglomeration can be identified as foreign 
firm agglomeration. An FDI firm may benefit by locating itself close 
to an existing concentration of other FDI firms. Especially for a new 
FDI firm that has less knowledge about the conditions of a region, it 
is preferable to reduce uncertainty by following the previous location 
decision of other firms. Head, Ries, & Swenson (1995) measured 
agglomeration as one plus the count of establishments the year 
before a firm begins operations.  

Previous studies have distinguished at least four types of 
agglomeration effects: foreign firm agglomeration or previous FDI 
agglomeration (Bobonis & Shatz, 2007; Campos & Kinoshita, 2003; 
Cheng & Kwan, 2000; Head & Ries, 1996), industrial agglomeration 
(Belderbos, 2002; Cieślik, 2005; Guimaraes, Figueiredo, & 
Woodward, 2000; Head et al., 1995), service agglomeration (Cieślik, 
2005) and domestic firm agglomeration (Head & Ries, 1996). To 
distinguish these different types of agglomeration economies, more 
disaggregated data is required (for example at the industry level) and 
more information on investors. With the aggregate data available to 
us, we can combine them into a single variable, the one-year lagged 
FDI stock, which is the approach used in most of the literature 
(Campos & Kinoshita, 2003). 
 
Government Policy 

Government policy could play an important role in FDI location. In 
measuring government policy, a dummy variable of policy intensive 
and zone policy (economic development zone, special economic zone) 
has been employed in previous research (Cheng & Kwan, 2000; 
Cieślik, 2005; Head & Ries, 1996; Makabenta, 2002). This study 
includes Indonesian Economic Development Zone Policy as a proxy 
variable by constructing a dummy variable, giving value 1 for a 
region with IEDZ policy and 0 otherwise.  
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Table 5.1 List of Explanatory Variables of FDI Location in the 
Literature 

Variables Studies Findings 

Infrastructure   

Road 
(Cheng & Kwan, 2000; Cieślik, 2005; 
Iwasaki & Suganuma, 2005)  

+ 

Highway/Toll 
road 

(Coughlin & Segev, 2000b)  + 

Electricity (Head & Ries, 1996)  NS 

Telephone 
(Belderbos, 2002; Campos & 
Kinoshita, 2003)  

-/NS 

Airport (Coughlin et al., 1991)  + 
Seaport (Belderbos, 2002; Head & Ries, 1996)  +/NS 

Rail 
(Chen, 1996; Cheng & Kwan, 2000; 
Cieślik, 2005)  

+/NS 

Market/Demand Factor 

per capita GDP 
(Belderbos, 2002; Campos & 
Kinoshita, 2003; Cheng & Kwan, 
2000)  

+/NS 

Population 
density 

(Billington, 1999)  + 

 
Supply/Cost factor 

Wage 

(Belderbos, 2002; Billington, 1999; 
Bobonis & Shatz, 2007; Chen, 1996; 
Campos & Kinoshita, 2003; Cheng & 
Kwan, 2000)  

-/NS 

Unemployment (Billington, 1999; Cieślik, 2005)  +/- 
Labor quality/ 
Educated people 

(Cheng & Kwan, 2000)  NS 

 
Policy 
Incentive 

  

Incentive zone, 
SEZ, EDZ 

(Cheng & Kwan, 2000; Cieślik, 2005; 
Head & Ries, 1996; Makabenta, 2002) 

+/NS 

Tax (Coughlin & Segev, 2000b)  + 
Govt. 
Expenditure 

(Coughlin et al., 1991)  + 

Agglomeration   
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Variables Studies Findings 

Previous FDI 
establishment 

(Bobonis & Shatz, 2007; Campos & 
Kinoshita, 2003; Cheng & Kwan, 
2000; Head & Ries, 1996)  

+ 

Industry or 
Manufacturing 
agglomeration  

(Belderbos, 2002; Cieślik, 2005; 
Guimaraes et al., 2000; Head et al., 
1995)  

+ 

Service 
agglomeration 

(Cieślik, 2005)  + 

Domestic Firm 
Agglomeration 

(Head & Ries, 1996)  + 

* NS = Not significant 
 
 
5.3 Empirical Model 
 
Based on the factors and proxy variables identified as important 
determinants of FDI location, an empirical model is constructed. This 
section describes three types of models for this study. First, we begin 
with partial stock adjustment model, followed by spatiotemporal 
partial adjustment model, and the last one is the spatial Durbin 
model.   

In the literature, one of the prominent models that has been used 
is the partial stock adjustment model proposed by Cheng and Kwan 
(2000), who studied the determinants of FDI location at the 
provincial level in China. Following Cheng and Kwan (2000) the 
model has been applied also by (Bobonis & Shatz, 2007; Campos & 
Kinoshita, 2003). In addition, Singh & Jun, 1995, followed by Krugell 
(2005) also attempted to use a simple partial adjustment model to 
study the determinants of FDI at the country level, which will be 
used as the starting point in model development here.  
 
 
5.3.1 Partial Stock Adjustment Model 
 
This model relates current FDI stock to past FDI stock and other 
explanatory variables. Let itY  be the FDI stock in region i at time t 

and *
itY  be the desired capital stock. We assume that the flow of 

investment serves to adjust itY  towards *
itY  through the following 

process:  
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*

1( ), 0 1it itY Y Y       (5.1) 

 
where  ∆Y = Yit - Yit-1 
 
The term   *

it itY Y  implies that the FDI stock adjusts gradually 

toward the equilibrium level, with   representing the speed of 
adjustment. 
 
By rearranging Eq. 5.1, we get: 
   

*
1(1 )it it itY Y Y     (5.2) 

 
For the adjustment process described by Eq. (5.2) to be stable, i.e. 
non-explosive and non-fluctuating,  1   must be a positive 

fraction. Furthermore, to estimate Eq. (5.2) we need to specify the 
determinants of *

itY  based on theoretical foundations and empirical 

findings from previous studies. These variables, which have been 
discussed in the previous section, are denoted by itX . Thus: 

 
* '

it it itY X     (5.3) 

 

where π is the vector of parameters and   is an error term that 
includes region-specific effects. 
 

By substituting Eq. (5.3) into Eq. (5.2) the regression model for 
estimation is: 

'
1(1 )it it it it

it i it

Y Y X

u

  
 

   
 

 (5.4) 

 
where , it it      and i  contains the region-specific attributes. 
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5.3.2 Spatiotemporal Adjustment Model 
 
Recent developments in spatial econometrics show that the partial 
adjustment model can be easily augmented to include previous 
values of the dependent and explanatory variables from nearby 
observations of other regions (LeSage & Pace, 2009). They show that 
the basic equations of the spatially extended partial adjustment 
model are: 
 

*
t t t ny U WU      (5.5) 

*
1 1(1 )t t t ty y G y       (5.6) 

1 nG I W    (5.7) 

 
  

where *
ty  denotes the equilibrium value of the dependent variable, 

ty . The n p matrix U  contains the non-constant exogenous 

explanatory variables, and the 1n   vector of disturbance t  is 

normally distributed  20, nN I . The parameter   governs the 

degree of partial adjustment between previous values of the 
dependent variable 1ty   and the equilibrium value *

ty . The parameter 

  captures the effect of own-region-specific explanatory variables,   
captures the effects of explanatory variables at nearby locations, and 
  is an intercept. The scalar parameters  ,  measure the extent of 
temporal and spatial dependence captured by the n n  matrix 1G . 

The equilibrium level of the dependent variable *
ty  depends upon 

the explanatory variables of the own observations  tU , nearby 

observations reflected in the spatial lag  tWU  and an intercept  n . 

The parameters associated with these explanatory variables are  , 

 , and  . This type of model specifies observed ty  as linear 

combinations (governed by  ) of the equilibrium levels *
ty  and past 

values of the dependent variable  1ty   as well as nearby dependent 

variables reflected by the spatiotemporal lag vector  1tWy  . 

Manipulating Eqs. (5.5)–(5.7) yields Eq. (5.8), indicating that ty  

depends on temporal and space-time lags of the dependent variable 
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 1tGy  , spatial lags of the explanatory variables  tWU , in addition 

to the conventional relationship involving the explanatory variables 

tU . 

1 1(1 ) (1 ) (1 )t t t n t ty U WU G y                       (5.8) 

 
Furthermore, we can simplify Eq. (5.8) using the symbols defined in 
Eq. (5.10) to represent the underlying structural parameter 
combinations and combining the explanatory variables into a single 
matrix tX . The simplification results in a classic spatiotemporal 

model (see Eq. 5.9). 

1t t t ty X Gy     (5.9) 

, , , (1 )[ ]nG I W                    (5.10) 

 t t t nX U WU   (5.11) 

  
 
5.3.3 Spatial Durbin Model 
 
According to LeSage and Pace (2009), we can relate cross-sectional 
spatial models to the long-run equilibrium associated with 
spatiotemporal models.  

In previous research (Bloningen et al., 2007) used a spatial 
autoregressive model to examine FDI behavior. They found that 
estimated relationships of traditional determinants of FDI are 
surprisingly robust to the inclusion of terms to capture spatial 
interdependence.  

Based on those two considerations, this analysis also uses the 
spatial autoregressive mode. Using standard notion, such a 
regression model can be expressed as: 

 

t t t ty Wy X WX        (5.12) 

   
where ty  is an element vector of observations of the dependent 

variable FDI, W is an n n  contiguity matrix, X  is an n k  matrix of 
k  exogenous,   and   is a k  element vector of coefficients,   is the 
spatial autoregressive coefficient, and   is an n element vector of 
error term. This model (5.12) is also known as the spatial Durbin 
model. 
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5.4 Data 
 
The description of the variables and the source of data are presented 
in Table 5.2. This study uses provincial-level data. In the past there 
were 27 provinces in Indonesia, including East Timor. However, 
since East Timor became independent in 2002, the sample includes 
26 provinces. The data cover the period from 1991 to 2004.     

The dependent variable is the amount of cumulative FDI from 
1967. The data has been culled from the statistical yearbook of 
Indonesia. The explanatory variables are grouped into five sets: 
infrastructure, market factor, cost or supply factor, government 
policy factor and agglomeration. The definitions of these variables 
are presented in Table 5.2, while descriptive statistics are presented 
in Table 5.3. 

Before working with panel data estimation, a unit root test has 
been performed to examine whether the variables are stationary. 
According to Baltagi (2008), testing for a unit root in time series is 
now a common practice but testing for unit roots in panel data is 
recent. This study performs three types of panel data unit root tests: 
LLC test (Levin, Lin & Chu, 2002), IPS test (Im, Pesaran, & Shin, 
2003) and ADF- Fisher type test (Maddala & Wu, 1999). The results 
of the tests are presented in Table 5.4 Based on which we can 
conclude that the variables used for panel estimation are stationary. 
 

Table 5.2 Description of Variables and Source of Data 

Variable Description 
Exp 
sign 

Source 

FDI Per capita 
Accumulative 
value of FDI 
approval from 1967 
(million US dollar) 

 - Statistical yearbook of 
Indonesia, BPS 

 

ROADGC Road density (type 
of road: good 
condition roads) 
(km/km2) 

+ - Statistical yearbook of 
Indonesia 

- Transportation and 
Communications 
Statistics, BPS 
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Variable Description 
Exp 
sign 

Source 

ELECT Generating 
capacity of 
electricity per sq 
km (kWh) 

+ - PLN Electricity 
Statistics, BPS 

GDPCAP Gross Regional 
Product per capita 
(millions of 
Indonesian 
Rupiah) 

+ - Statistical yearbook of 
Indonesia, BPS 

- Wage Statistic, BPS 

WAGE Provincial 
minimum wage 
(thousands of 
Indonesian 
Rupiah) 

- - Statistical yearbook of 
Indonesia, BPS 

REDU Ratio of enrolled 
university students 
to population 

+ - Statistical yearbook of 
Indonesia, BPS 

IEDZ Indonesian 
Economic 
Development Zone 
[1 + dummy (1 for 
province having 
EDZ and 0 
otherwise)] 

+ - Integrated Economic 
Development Zone 
www.kapet.org 

 
 
 
Table 5.3 Descriptive Statistics of the Variables 
  Mean  Maximum  Minimum  Std. Dev. 
FDI 0.83 5.72 0.01 1.16 
ROADGC 0.51 9.98 0.01 1.72 
ELECT 223.95 6780.87 0.02 1091.39 
GDPCAP 2.17 10.29 0.46 1.85 
WAGE 192.75 671.60 27.00 139.35 
REDU 1.28 14.89 0.19 1.69 
IEDZ 1.27 2.00 1.00 0.45 
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Table 5.4 Panel Unit Root Tests of the Variables 

Variables LLC IPS ADF-Fisher 
    
FDI -8.60 (0.000) *** -3.15 (0.001) *** 99.47 (0.000) *** 
ROADGC -3.68 (0.000) *** -2.20 (0.014) ** 68.87 (0.059) * 
ELECT -5.40 (0.000) *** -1.42 (0.078) * 66.81 (0.081) * 
GDPCAP -9.08 (0.000) *** -2.19 (0.014) ** 68.81 (0.059) * 
WAGE -7.29 (0.000) *** -3.86 (0.000) *** 90.92 (0.001) *** 
REDU -7.50 (0.000) *** -4.85 (0.000) *** 111.85 (0.000) *** 

Note: test equation includes individual effects and linear trends 
(except for FDI, individual intercept), automatic selection of lags 
based on SIC. P-values are in the parenthesis and *  **  *** denote 
rejection of null hypothesis of unit root at 10, 5 and 1 percent 
respectively.  

 
5.5 Estimation Result 
 
As an estimation strategy, this study starts with the original partial 
stock adjustment model followed by the spatiotemporal partial 
adjustment model and the spatial Durbin model. The estimation 
results are presented in Tables 5.5 to 5.7. 

The estimation of the partial stock adjustment model is based on 
Eq. (5.4), which is a dynamic panel regression model with a lagged 
dependent variable on the right-hand side. The regression model for 
the dynamic panel is estimated using the Arellano–Bond General 
Method of Moments (GMM) estimator (Arellano & Bond, 1991). This 
approach has been widely used in the literature (Bobonis & Shatz, 
2007; Campos & Kinoshita, 2003; Cheng & Kwan, 2000). The 
researcher employed Eviews 6.0 to estimate the model.  

The results in Table 5.5 show that all variables have the expected 
sign except for electricity and IEDZ. However, the t-values of these 
parameters indicate that the variables are not significant. The 
insignificance of the electricity variable can possibly be explained by 
assuming that firms have realized that Indonesia is facing 
deficiencies in electricity supply in some regions and rely on an 
alternative source of energy supply such as self-operated generators. 
A study by Lee, Anas, & Oh (1999) found that 66 percent of the 
Indonesian firms had their own generators to supplement the 
inadequate public supply. Furthermore, Lee et al. (1999) noted that 
the incidence of infrastructure (electricity) deficiencies tends to be 
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greater in secondary cities than in primary cities. The burdens on the 
small firms in smaller cities might be even higher than those on 
small firms in large cities. 

In contrast to the electricity variable, results from the model also 
show that road infrastructure has a positive and significant impact 
on FDI.  Further, the market factor and labor quality also have 
positive and significant effects. The wage factor is insignificant even 
though it enters the equation with a negative sign as expected. This 
might be because the minimum wages level and not actually paid 
wages is taken into consideration. 

After estimating the partial adjustment model, the analysis then 
estimates the spatiotemporal adjustment model. The model is 
regressed using Paul Elhorst’s MATLAB routine. One critical 
element in spatial econometric estimation is the specification of the 
W matrix. Since Indonesia’s unique geographic formation as an 
archipelago consisting of thousands of islands needs to be considered 
when constructing the W matrix, this study builds the W matrix 
measurement based on a specific set of assumptions (see Appendix 
5.1.) 

Two approaches have been used to perform this estimation: 
without control for regional fixed effects and with controls for 
regional fixed effects. By using these two approaches, the study aims 
to verify the robustness of the estimation results to the inclusion of 
regional fixed effects. 

The results from the spatiotemporal adjustment model estimation 
suggest that lagged FDI is positive and significant as expected. In the 
model without fixed effect, we find only two significant variables: 
gross regional product per capita (at 5 percent level) and wage (at 10 
percent level). Other variables, including infrastructure, labor 
quality and IEDZ are not significant. It is quite surprising that 
although spatial autocorrelation is significant, none of the individual 
variables of spatial effect variables turns out to be significant. 

In the spatiotemporal partial adjustment model with regional 
fixed effects, lagged FDI is positive and significant, while other 
variables are not significant, except road infrastructure, which is 
significant only at 10 per cent. Spatial autocorrelation is also 
significant, but no single variable of spatial effect is significant. 

These differences between the models with and without fixed 
effects are probably due to the fact that some of the significant effects 
are picked up by the regional dummies in the model with fixed 
effects.  
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Both models show that lagged FDI, which can be interpreted as 
an agglomeration effect, is positive and significant for regional FDI 
location in Indonesia. The fact that the values of the coefficients for 
lagged FDI are quite high for both models can imply the relatively 
high degree of importance of agglomeration in explaining FDI 
location. However, the fact that in both models the other variables 
are not robust to explain the regional location of FDI requires further 
research.    

The analysis goes on to estimate the spatial Durbin model. 
Similar to the spatiotemporal partial adjustment model, estimation 
with regional fixed effects and without fixed effects is reported. 
Estimation for this model is also conducted using the MATLAB 
routine provided by Paul Elhorst. 

Table 5.6 reports the result of the estimation. In the first 
regression of the model without regional fixed effects (1), all variables 
are significant except for GRP per capita.  However, road 
infrastructure enters the equation with the wrong sign. In the model 
with regional fixed effects, road infrastructure is positive and 
significant, while IEDZ as a proxy for government policy is negative 
and significant which is not in accordance with expected outcomes. 
However, now the wage variable is also significant, but with the 
wrong sign. 

In searching for a more appropriate model, the study eliminates 
the wage variable. In model (3) of the spatial Durbin model and also 
in previous models, based on very basic ordinary least square (OLS) 
estimation (not reported here), wage often enters the equation with a 
positive sign which does not fit the theoretical expectation. Another 
consideration for elimination of the wage variable is that the 
provincial minimum wage that has been used as a proxy variable 
may relatively have less influence on FDI firms since these firms 
tend to pay higher amounts than the provincial minimum wage.  
Elimination of the wage variable leads to the model (2) without 
regional fixed effects and the estimation model (4) with fixed effects. 
The results are also presented in Table 5.6.  

In model (2) without fixed effects, variables are significant but 
besides road infrastructure, also gross regional product per capita 
enters the equation with negative signs, which does not match with 
the theoretical expectations. Meanwhile, in model (4) we find that 
both variables are positive and significant like all other variables 
except for IEDZ. This implies that infrastructure (both road and 
electricity), market factor, and availability of high quality labor affect 
regional location of FDI in accordance with the theoretical 
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expectations. In contrast, government policy through IEDZ is clearly 
not significant in explaining regional location of FDI. We also find 
that some variables measuring neighbor effects – W*Roadgc, 
W*Elect, W*FDI – are positive and significant. Given these results, it 
can be concluded that model (4) is the best model for spatially lag 
dependent variable model to explain the regional variation in FDI. 

When drawing conclusions from the results of the spatiotemporal 
and spatial autoregressive models, we should be careful, especially in 
making a comparison. LeSage and Pace (2009) noted that cross-
sectional spatial regressions could produce very different estimates of 
dependence even when both types of models are correctly specified. A 
cross-sectional spatial regression could result in estimates pointing to 
high spatial dependence, while a spatiotemporal regression could 
produce estimates indicating relatively high temporal dependence 
and low spatial dependence.  Despite the fact that the estimates from 
these two types of models are seemingly quite different, both 
regressions could be correct since they are based on different 
information sets.  

Furthermore, LeSage and Pace (2009) also noted that, in practice, 
use of a space-time panel data set might produce parameter 
estimates indicating low spatial dependence and high temporal 
dependence. This could lead to an erroneous inference that a pure 
temporal regression without any spatial component is appropriate. 
Care must be taken because these two regression model 
specifications have very different implications. A process with low 
spatial dependence and high positive temporal dependence implies a 
long-run equilibrium with high levels of spatial dependence.  

An interesting feature of the spatial econometric model is that it 
is possible to distinguish between direct and indirect effects or short-
run and long-run effects. According to LeSage and Pace (2009), 
parameter estimates contain a wealth of information on relationships 
among the regions, where a change in a region associated with any 
given explanatory variable will affect the region itself (a direct 
impact) and potentially affect all other regions indirectly (an indirect 
effect). This multi-regional interaction is quite an important aspect in 
spatial econometric modeling. As Behrens and Thisse (2007) noted, 
accounting for the complex chains of indirect spatial effects is of even 
greater importance in applied work, since the empirical analyst 
necessarily faces a multi-dimensional reality.  

LeSage and Pace (2009) provided the theoretical background as 
well as the computational approaches in spatial econometrics dealing 
with direct and indirect impacts. In summary, they concluded that 
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there are three impacts: average direct impact, average total impact 
to an observation and average total impact from an observation. This 
study focuses on the direct and indirect effect by using the terms 
long-term local effect, long-term neighbor effect, and long-term total 
effect.  

Table 5.7 reports the estimation results for the long-term local, 
neighbor and total effects from the spatial Durbin models. We find 
that the last model estimation (4) with fixed effects and elimination 
of the wage variable give the best result. All variables are positive for 
the long-term local effect, the long-term neighbor effect and the long-
term total effect. This implies that in the long term, increasing the 
number of roads in good condition, better electricity facilities, a 
stronger market factor, availability of more or better educated labor 
and government policy in a region affect the location of FDI in the 
region positively. An increasing number of roads in good condition, 
electricity, market factor, availability of educated labor and 
government policy in neighboring regions also affect the location of 
FDI in a region positively. The results indicate that the neighbour 
effect for roads and electricity is even larger than the local effect, 
whereas for the market effect of GDP, the local effect dominates. 
Finally, when the local and neighbour effects are added up to the 
total effect, the increasing number of roads in good condition, better 
electricity and the market factor have a substantially larger positive 
effect on the location of FDI in a region than the availability of 
educated labor and government policy. In this regard, regions should 
cooperate with one another to develop their regional infrastructure to 
attract FDI location. In other words, improving the infrastructure 
condition in one region also contributes positively to other 
neighboring regions to determine FDI location. 
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Table 5.5 Estimation Result—Partial Stock Adjustment Model and 
Spatiotemporal Partial Adjustment Model 

Spatiotemporal 
Partial Adjustment Model 

Exp. Var. 
Partial Stock 
Adjustment 

Model With Regional 
Fixed Effect  

No Fixed 
Effect 

Lagged FDI 0.817 
(19.038)*** 

0.761 
(55.695)*** 

0.974 
(94.410)*** 

RoadGC 0.117 
(2.930)*** 

0.069 
(1.670)* 

0.015 
(0.917) 

Electc -0.042 
(-1.250) 

0.014 
(0.378) 

0.001 
(0.144) 

GRPcap 0.220 
(7.367)*** 

0.041 
(0.407) 

0.054 
(2.299)** 

Wage -0.029 
(-0.374) 

0.005 
(0.080) 

-0.053 
(-1.830)* 

Redu 0.244 
(3.285)*** 

0.014 
(0.324) 

-0.009 
(-0.371) 

IEDZ -0.034 
(-0.890) 

0.013 
(0.226) 

-0.010 
(-0.263) 

W*FDI(-1)  -0.026 
(-0.462) 

-0.011 
(-0.591) 

W*RoadGC  0.070 
(0.933) 

-0.030 
(-1.323) 

W*Elect  0.048 
(0.570) 

0.006 
(0.293) 

W*GRPcap  0.098 
(0.631) 

0.012 
(0.392) 

W*wage  0.072 
(1.019) 

-0.022 
(-0.609) 

W*Redu  -0.060 
(-0.819) 

0.059 
(1.113) 

W*IEDZ  -0.109 
(-1.505) 

-0.058 
(-1.028) 

Spat.autocorr   0.247 
(3.982)*** 

0.179 
(2.798)** 

2
v   0.038 0.046 

J-Stat 22.667   
Instrument rank 26.000   
Number of 
Observation 

312 338 338 

Note: Numbers in parentheses are t-statistics. *,**,*** denote significant level 
at 10, 5 and 1 percent respectively. 
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Table 5.6 Estimation Results—Spatial Durbin Model 

No fixed effect With regional fixed effect 
Exp. Var. 

(1) (2) (3) (4) 
RoadGC -0.427 

(-5.151)*** 
-0.513 
(-5.473)*** 

0.124 
(2.115)** 

0.217 
(3.572)*** 

Electc 0.310 
(7.342)*** 

0.345 
(7.499)*** 

0.248 
(4.962)*** 

0.294 
(5.578)*** 

GRPcap 0.954 
(8.145) 

-0.176 
(-6.905)*** 

0.154 
(1.111) 

0.448 
(3.181)*** 

Wage -1.359 
(-9.787)*** 

 0.523 
(5.979)*** 

 

Redu 0.433 
(3.419)*** 

0.790 
(5.803)*** 

0.005 
(0.096) 

0.138 
(2.421)** 

IEDZ 1.143 
(5.695)*** 

0.907 
(4.027)*** 

-0.235 
(-2.899)*** 

0.010 
(0.134) 

W*RoadGC 0.202 
(1.721)* 

0.225 
(1.676)* 

0.157 
(1.551) 

0.264 
(2.528)** 

W*Elect 0.120 
(1.131) 

0.095 
(0.804) 

0.210 
(1.942)* 

0.245 
(2.124)** 

W*GRPcap -0.912 
(-6.314)*** 

0.022 
(0.540) 

-0.248 
(-1.271) 

-0.040 
(-0.204) 

W*wage 1.136 
(6.472)*** 

 -0.183 
(-1.886)* 

 

W*Redu 0.755 
(3.096)*** 

0.524 
(1.949)* 

-0.112 
(-1.208) 

0.095 
(1.072) 

W*IEDZ -0.526 
(-1.884)* 

-0.598 
(-2.121)** 

0.182 
(1.816)* 

0.142 
(1.439) 

W*FDI 0.172 
(2.750)** 

0.089 
(1.346) 

0.326 
(5.688)*** 

0.408 
(7.801)*** 

R2 0.444 0.276 0.966 0.961 
2
v  1.214 1.575 0.075 0.085 

Number of 
Observation 

338 338 338 338 

Note: Numbers in parentheses are t-statistics. *,**,*** denote significant level 
at 10, 5 and 1 percent respectively. 
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Table 5.7 Estimation Result—Long-Run Effects of the Spatial Durbin 
Model with Regional Fixed Effects (4)  
 Long term 

local effect 
Long term 
neighbour 
effect 

Long term 
total effect 

RoadGC 0.268 0.499 0.768 
Electc 0.346 0.515 0.861 
GRPcap 0.469 0.202 0.671 
Redu 0.160 0.214 0.374 
IEDZ 0.031 0.207 0.238 
 
 
 
5.6 Conclusion 
 

This study estimated a model to explain the determinants of the 
spatial location of FDI. Dynamic panel and spatial panel data 
estimations for 26 provinces in Indonesia for the period 1991–2004 
were analyzed. Standard determinants of regional distribution of FDI 
were controlled. The model included five sets of factors – 
infrastructure, market factor, cost factor, provincial government 
policy and agglomeration. The point of departure for an empirical 
model was the partial stock adjustment model. The model covering 
spatial effects was extended, leading to a spatiotemporal partial 
adjustment model. Finally, the analysis also included a spatial 
Durbin model.    

The results of the econometric analysis conducted in section 5.7 may 
be summarized into three points: 

1. The research was generally supportive of the existing literature, 
on the positive significance of agglomeration to FDI location. In 
the partial adjustment model and the spatiotemporal adjustment 
model, lag FDI as an indication of agglomeration was positive and 
significant. In the spatial Durbin model, there was a positive 
spatial lag, which can also be attributed to agglomeration.  

2. The road infrastructure is positive and significant as a factor that 
contributes to FDI location. There was also a neighboring effect of 
road infrastructure.    

3. The long-term effects of infrastructure, market factor, education 
and government policy (IEDZ) are positive for the local effect, the 
neighbor effect, and the total effect. 
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The results suggest that there is an implication for policy—regional 
governments should cooperate to develop their infrastructure in 
order to attract FDI. This is reinforced by the finding that the 
development of infrastructure in a region also contributes positively 
to FDI in neighboring regions and vice versa.  

While this study focuses on infrastructure as an interesting factor 
that determines the regional location of FDI at the provincial level, 
further research could focus more on the district or regency level in 
Java, where the level of infrastructure development is approximately 
equal. 
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Appendix 5.1 Measurement and Consideration for W 
Matrix for Indonesia 
 
 
Assumptions: 

Distance. Distance is measured by the distance between two main 
airports in km. Source: www.convertunits.com 
 
Migration pattern. Value of 1 if province B is among top three 
destinations of domestic migration from Province A, -1 if Province A 
is among top three destination of domestic migration from Province 
B and value of 2 for bidirectional sign. Source: (Beny Darmawan and 
Chotib, 2007) 

Sea border. Yes, if two provinces are next to each other and 
commonsense tells you are relatively close. 

Flight Time. Flight time is based on availability of direct flight. 
Source: http://www.oag.com/travel-guides/airline-airport/air-route-
info/duration-finder/  

Fast Ferry. Yes, if two province are connected with short islands to 
islands hops or fast ferry operated by PT ASDP 

 

Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Bali Sumatra 
Selatan 

        

Bali Jawa Barat     2.3 862 1  

Bali Bengkulu         

Bali Yogyakarta         

Bali Jakarta         

Bali Sulawesi 
Utara 

        

Bali Papua         

Bali Jambi         

Bali Jawa 
Tengah 

        

Bali Jawa Timur   Yes Yes 0.5 318  1 

Bali Kalimantan 
Barat 

        

Bali Kalimantan 
Selatan 

        

http://www.convertunits.com/�
http://www.oag.com/travel-guides/airline-airport/air-route-info/duration-finder/�
http://www.oag.com/travel-guides/airline-airport/air-route-info/duration-finder/�
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Bali Kalimantan 
Tengah 

        

Bali Kalimantan 
Timur 

        

Bali Riau         

Bali Lampung         

Bali Maluku         

Bali Aceh         

Bali Nusa 
Tenggara 
Barat 

  Yes Yes 0.25 105 2 1 

Bali Nusa 
Tenggara 
Timur 

        

Bali Sulawesi 
Selatan 

        

Bali Sulawesi 
Tengah 

      1  

Bali Sulawesi 
Tenggara 

        

Bali Sumatra 
Barat 

        

Bali Sumatra 
Utara 

        

Sumatra 
Selatan 

Jawa Barat         

Sumatra 
Selatan 

Bengkulu Yes Yes     -1 1 

Sumatra 
Selatan 

Yogyakarta         

Sumatra 
Selatan 

Jakarta         

Sumatra 
Selatan 

Sulawesi 
Utara 

        

Sumatra 
Selatan 

Papua         

Sumatra 
Selatan 

Jambi Yes Yes     -1 1 

Sumatra 
Selatan 

Jawa 
Tengah 

      -1  

Sumatra 
Selatan 

Jawa Timur         

Sumatra 
Selatan 

Kalimantan 
Barat 

  Yes  na 605   

Sumatra 
Selatan 

Kalimantan 
Selatan 

        

Sumatra 
Selatan 

Kalimantan 
Tengah 

        

Sumatra 
Selatan 

Kalimantan 
Timur 

        

Sumatra 
Selatan 

Riau  Yes   1 520 1 1 
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Sumatra 
Selatan 

Lampung Yes Yes     2 1 

Sumatra 
Selatan 

Maluku         

Sumatra 
Selatan 

Aceh  Yes       

Sumatra 
Selatan 

Nusa 
Tenggara 
Barat 

        

Sumatra 
Selatan 

Nusa 
Tenggara 
Timur 

        

Sumatra 
Selatan 

Sulawesi 
Selatan 

        

Sumatra 
Selatan 

Sulawesi 
Tengah 

      1  

Sumatra 
Selatan 

Sulawesi 
Tenggara 

        

Sumatra 
Selatan 

Sumatra 
Barat 

 Yes       

Sumatra 
Selatan 

Sumatra 
Utara 

 Yes       

Jawa Barat Bengkulu         

Jawa Barat Yogyakarta  Yes   1 330 -1 1 

Jawa Barat Jakarta Yes Yes     2 1 

Jawa Barat Sulawesi 
Utara 

        

Jawa Barat Papua         

Jawa Barat Jambi       1  

Jawa Barat Jawa 
Tengah 

Yes Yes      1 

Jawa Barat Jawa Timur  Yes   1.1 569 -1 1 

Jawa Barat Kalimantan 
Barat 

        

Jawa Barat Kalimantan 
Selatan 

        

Jawa Barat Kalimantan 
Tengah 

        

Jawa Barat Kalimantan 
Timur 

        

Jawa Barat Riau         

Jawa Barat Lampung   Yes Yes    1 

Jawa Barat Maluku         

Jawa Barat Aceh         

Jawa Barat Nusa 
Tenggara 
Barat 

      -1  

Jawa Barat Nusa 
Tenggara 
Timur 
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Jawa Barat Sulawesi 
Selatan 

        

Jawa Barat Sulawesi 
Tengah 

      1  

Jawa Barat Sulawesi 
Tenggara 

        

Jawa Barat Sumatra 
Barat 

        

Jawa Barat Sumatra 
Utara 

      -1  

Bengkulu Yogyakarta       -1  

Bengkulu Jakarta         

Bengkulu Sulawesi 
Utara 

        

Bengkulu Papua         

Bengkulu Jambi Yes Yes      1 

Bengkulu Jawa 
Tengah 

        

Bengkulu Jawa Timur         

Bengkulu Kalimantan 
Barat 

        

Bengkulu Kalimantan 
Selatan 

        

Bengkulu Kalimantan 
Tengah 

        

Bengkulu Kalimantan 
Timur 

        

Bengkulu Riau  Yes       

Bengkulu Lampung Yes Yes      1 

Bengkulu Maluku         

Bengkulu Aceh  Yes       

Bengkulu Nusa 
Tenggara 
Barat 

        

Bengkulu Nusa 
Tenggara 
Timur 

        

Bengkulu Sulawesi 
Selatan 

        

Bengkulu Sulawesi 
Tengah 

      1  

Bengkulu Sulawesi 
Tenggara 

        

Bengkulu Sumatra 
Barat 

Yes Yes      1 

Bengkulu Sumatra 
Utara 

 Yes   na 917 1  

Yogyakarta Jakarta  Yes   1 456  1 

Yogyakarta Sulawesi 
Utara 
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Yogyakarta Papua         

Yogyakarta Jambi         

Yogyakarta Jawa 
Tengah 

Yes Yes      1 

Yogyakarta Jawa Timur  Yes   1 261  1 

Yogyakarta Kalimantan 
Barat 

        

Yogyakarta Kalimantan 
Selatan 

        

Yogyakarta Kalimantan 
Tengah 

        

Yogyakarta Kalimantan 
Timur 

      -1  

Yogyakarta Riau         

Yogyakarta Lampung         

Yogyakarta Maluku         

Yogyakarta Aceh         

Yogyakarta Nusa 
Tenggara 
Barat 

        

Yogyakarta Nusa 
Tenggara 
Timur 

        

Yogyakarta Sulawesi 
Selatan 

        

Yogyakarta Sulawesi 
Tengah 

      1  

Yogyakarta Sulawesi 
Tenggara 

        

Yogyakarta Sumatra 
Barat 

        

Yogyakarta Sumatra 
Utara 

        

Jakarta Sulawesi 
Utara 

      -1  

Jakarta Papua         

Jakarta Jambi         

Jakarta Jawa 
Tengah 

 Yes   1 422  1 

Jakarta Jawa Timur  Yes   1.15 681   

Jakarta Kalimantan 
Barat 

      -1  

Jakarta Kalimantan 
Selatan 

        

Jakarta Kalimantan 
Tengah 

        

Jakarta Kalimantan 
Timur 

        

Jakarta Riau       1  

Jakarta Lampung   Yes Yes   -1 1 
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 
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Time 
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Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Jakarta Maluku         

Jakarta Aceh         

Jakarta Nusa 
Tenggara 
Barat 

        

Jakarta Nusa 
Tenggara 
Timur 

        

Jakarta Sulawesi 
Selatan 

        

Jakarta Sulawesi 
Tengah 

      1  

Jakarta Sulawesi 
Tenggara 

        

Jakarta Sumatra 
Barat 

        

Jakarta Sumatra 
Utara 

        

Sulawesi 
Utara 

Papua       -1  

Sulawesi 
Utara 

Jambi         

Sulawesi 
Utara 

Jawa 
Tengah 

        

Sulawesi 
Utara 

Jawa Timur         

Sulawesi 
Utara 

Kalimantan 
Barat 

        

Sulawesi 
Utara 

Kalimantan 
Selatan 

        

Sulawesi 
Utara 

Kalimantan 
Tengah 

        

Sulawesi 
Utara 

Kalimantan 
Timur 

        

Sulawesi 
Utara 

Riau         

Sulawesi 
Utara 

Lampung         

Sulawesi 
Utara 

Maluku   Yes  na 552   

Sulawesi 
Utara 

Aceh         

Sulawesi 
Utara 

Nusa 
Tenggara 
Barat 

        

Sulawesi 
Utara 

Nusa 
Tenggara 
Timur 

        

Sulawesi 
Utara 

Sulawesi 
Selatan 

 Yes   2 944   

Sulawesi 
Utara 

Sulawesi 
Tengah 

Yes Yes   na 622 2 1 

Sulawesi Sulawesi  Yes   na 664   
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Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Utara Tenggara 

Sulawesi 
Utara 

Sumatra 
Barat 

        

Sulawesi 
Utara 

Sumatra 
Utara 

        

Papua Jambi         

Papua Jawa 
Tengah 

      1  

Papua Jawa Timur         

Papua Kalimantan 
Barat 

        

Papua Kalimantan 
Selatan 

        

Papua Kalimantan 
Tengah 

        

Papua Kalimantan 
Timur 

        

Papua Riau         

Papua Lampung         

Papua Maluku   Yes  na 1383   

Papua Aceh         

Papua Nusa 
Tenggara 
Barat 

        

Papua Nusa 
Tenggara 
Timur 

        

Papua Sulawesi 
Selatan 

        

Papua Sulawesi 
Tengah 

      1  

Papua Sulawesi 
Tenggara 

        

Papua Sumatra 
Barat 

        

Papua Sumatra 
Utara 

        

Jambi Jawa 
Tengah 

        

Jambi Jawa Timur         

Jambi Kalimantan 
Barat 

        

Jambi Kalimantan 
Selatan 

        

Jambi Kalimantan 
Tengah 

        

Jambi Kalimantan 
Timur 

        

Jambi Riau Yes Yes      1 

Jambi Lampung  Yes   na 434   
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A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
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Border 
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Distance 
(km) 

Migration 
Pattern 

W 
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decision 

Jambi Maluku         

Jambi Aceh  Yes   na 1209   

Jambi Nusa 
Tenggara 
Barat 

        

Jambi Nusa 
Tenggara 
Timur 

        

Jambi Sulawesi 
Selatan 

        

Jambi Sulawesi 
Tengah 

      1  

Jambi Sulawesi 
Tenggara 

        

Jambi Sumatra 
Barat 

Yes Yes      1 

Jambi Sumatra 
Utara 

 Yes   na 376 1 1 

Jawa 
Tengah 

Jawa Timur Yes Yes   1 260  1 

Jawa 
Tengah 

Kalimantan 
Barat 

        

Jawa 
Tengah 

Kalimantan 
Selatan 

  Yes  na 623   

Jawa 
Tengah 

Kalimantan 
Tengah 

  Yes  na    

Jawa 
Tengah 

Kalimantan 
Timur 

        

Jawa 
Tengah 

Riau         

Jawa 
Tengah 

Lampung         

Jawa 
Tengah 

Maluku         

Jawa 
Tengah 

Aceh         

Jawa 
Tengah 

Nusa 
Tenggara 
Barat 

        

Jawa 
Tengah 

Nusa 
Tenggara 
Timur 

        

Jawa 
Tengah 

Sulawesi 
Selatan 

        

Jawa 
Tengah 

Sulawesi 
Tengah 

      1  

Jawa 
Tengah 

Sulawesi 
Tenggara 

        

Jawa 
Tengah 

Sumatra 
Barat 

        

Jawa 
Tengah 

Sumatra 
Utara 

        

Jawa Timur Kalimantan         
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A 

Province 
B 

Share 
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Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 
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Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Barat 

Jawa Timur Kalimantan 
Selatan 

  Yes  1 474  1 

Jawa Timur Kalimantan 
Tengah 

        

Jawa Timur Kalimantan 
Timur 

        

Jawa Timur Riau         

Jawa Timur Lampung         

Jawa Timur Maluku         

Jawa Timur Aceh         

Jawa Timur Nusa 
Tenggara 
Barat 

        

Jawa Timur Nusa 
Tenggara 
Timur 

        

Jawa Timur Sulawesi 
Selatan 

  Yes  1.25 792   

Jawa Timur Sulawesi 
Tengah 

      1  

Jawa Timur Sulawesi 
Tenggara 

        

Jawa Timur Sumatra 
Barat 

        

Jawa Timur Sumatra 
Utara 

        

Kalimantan 
Barat 

Kalimantan 
Selatan 

 Yes   na 698   

Kalimantan 
Barat 

Kalimantan 
Tengah 

Yes Yes      1 

Kalimantan 
Barat 

Kalimantan 
Timur 

Yes Yes     1 1 

Kalimantan 
Barat 

Riau         

Kalimantan 
Barat 

Lampung         

Kalimantan 
Barat 

Maluku         

Kalimantan 
Barat 

Aceh         

Kalimantan 
Barat 

Nusa 
Tenggara 
Barat 

        

Kalimantan 
Barat 

Nusa 
Tenggara 
Timur 

        

Kalimantan 
Barat 

Sulawesi 
Selatan 

        

Kalimantan 
Barat 

Sulawesi 
Tengah 

      1  

Kalimantan Sulawesi         



Chapter 5 144 

Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
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Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Barat Tenggara 

Kalimantan 
Barat 

Sumatra 
Barat 

        

Kalimantan 
Barat 

Sumatra 
Utara 

        

Kalimantan 
Selatan 

Kalimantan 
Tengah 

Yes Yes     2 1 

Kalimantan 
Selatan 

Kalimantan 
Timur 

Yes Yes     2 1 

Kalimantan 
Selatan 

Riau         

Kalimantan 
Selatan 

Lampung         

Kalimantan 
Selatan 

Maluku       -1  

Kalimantan 
Selatan 

Aceh         

Kalimantan 
Selatan 

Nusa 
Tenggara 
Barat 

        

Kalimantan 
Selatan 

Nusa 
Tenggara 
Timur 

        

Kalimantan 
Selatan 

Sulawesi 
Selatan 

  Yes  na 562   

Kalimantan 
Selatan 

Sulawesi 
Tengah 

      1  

Kalimantan 
Selatan 

Sulawesi 
Tenggara 

        

Kalimantan 
Selatan 

Sumatra 
Barat 

        

Kalimantan 
Selatan 

Sumatra 
Utara 

        

Kalimantan 
Tengah 

Kalimantan 
Timur 

Yes Yes     1 1 

Kalimantan 
Tengah 

Riau         

Kalimantan 
Tengah 

Lampung         

Kalimantan 
Tengah 

Maluku         

Kalimantan 
Tengah 

Aceh         

Kalimantan 
Tengah 

Nusa 
Tenggara 
Barat 

        

Kalimantan 
Tengah 

Nusa 
Tenggara 
Timur 

        

Kalimantan 
Tengah 

Sulawesi 
Selatan 

        

Kalimantan 
Tengah 

Sulawesi 
Tengah 

      1  



Infrastructure and Regional Location of FDI 145 

Province 
A 

Province 
B 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

W 
Matrix 
decision 

Kalimantan 
Tengah 

Sulawesi 
Tenggara 

        

Kalimantan 
Tengah 

Sumatra 
Barat 

        

Kalimantan 
Tengah 

Sumatra 
Utara 

        

Kalimantan 
Timur 

Riau         

Kalimantan 
Timur 

Lampung         

Kalimantan 
Timur 

Maluku         

Kalimantan 
Timur 

Aceh         

Kalimantan 
Timur 

Nusa 
Tenggara 
Barat 

        

Kalimantan 
Timur 

Nusa 
Tenggara 
Timur 

        

Kalimantan 
Timur 

Sulawesi 
Selatan 

  Yes  1 514  1 

Kalimantan 
Timur 

Sulawesi 
Tengah 

      1  

Kalimantan 
Timur 

Sulawesi 
Tenggara 

        

Kalimantan 
Timur 

Sumatra 
Barat 

        

Kalimantan 
Timur 

Sumatra 
Utara 

        

Riau Lampung  Yes   na 756   

Riau Maluku         

Riau Aceh  Yes   na 872   

Riau Nusa 
Tenggara 
Barat 

        

Riau Nusa 
Tenggara 
Timur 

        

Riau Sulawesi 
Selatan 

        

Riau Sulawesi 
Tengah 

      1  

Riau Sulawesi 
Tenggara 

        

Riau Sumatra 
Barat 

Yes Yes     2 1 

Riau Sumatra 
Utara 

Yes Yes     2 1 

Lampung Maluku         

Lampung Aceh  Yes   na 1610   

Lampung Nusa         
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Province 
A 

Province 
B 
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Border 

Within 
an  
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Share 
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Border 
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Distance 
(km) 
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W 
Matrix 
decision 

Tenggara 
Barat 

Lampung Nusa 
Tenggara 
Timur 

        

Lampung Sulawesi 
Selatan 

        

Lampung Sulawesi 
Tengah 

      1  

Lampung Sulawesi 
Tenggara 

        

Lampung Sumatra 
Barat 

 Yes   na 722   

Lampung Sumatra 
Utara 

 Yes   na 1213   

Maluku Aceh         

Maluku Nusa 
Tenggara 
Barat 

        

Maluku Nusa 
Tenggara 
Timur 

  Yes  na 999   

Maluku Sulawesi 
Selatan 

        

Maluku Sulawesi 
Tengah 

  Yes  na 923 1 1 

Maluku Sulawesi 
Tenggara 

  Yes  na 647 1 1 

Maluku Sumatra 
Barat 

        

Maluku Sumatra 
Utara 

        

Aceh Nusa 
Tenggara 
Barat 

      na  

Aceh Nusa 
Tenggara 
Timur 

      na  

Aceh Sulawesi 
Selatan 

      na  

Aceh Sulawesi 
Tengah 

      na  

Aceh Sulawesi 
Tenggara 

      na  

Aceh Sumatra 
Barat 

 Yes   na 895 na  

Aceh Sumatra 
Utara 

Yes Yes     na 1 

Nusa 
Tenggara 
Barat 

Nusa 
Tenggara 
Timur 

  Yes  na 850   

Nusa 
Tenggara 

Sulawesi 
Selatan 

  Yes  na 543   
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A 
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(km) 

Migration 
Pattern 

W 
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Barat 
Nusa 
Tenggara 
Barat 

Sulawesi 
Tengah 

      1  

Nusa 
Tenggara 
Barat 

Sulawesi 
Tenggara 

        

Nusa 
Tenggara 
Barat 

Sumatra 
Barat 

        

Nusa 
Tenggara 
Barat 

Sumatra 
Utara 

        

Nusa 
Tenggara 
Timur 

Sulawesi 
Selatan 

  Yes  na 724   

Nusa 
Tenggara 
Timur 

Sulawesi 
Tengah 

      1  

Nusa 
Tenggara 
Timur 

Sulawesi 
Tenggara 

  Yes  na 701   

Nusa 
Tenggara 
Timur 

Sumatra 
Barat 

        

Nusa 
Tenggara 
Timur 

Sumatra 
Utara 

        

Sulawesi 
Selatan 

Sulawesi 
Tengah 

Yes Yes      1 

Sulawesi 
Selatan 

Sulawesi 
Tenggara 

Yes Yes      1 

Sulawesi 
Selatan 

Sumatra 
Barat 

        

Sulawesi 
Selatan 

Sumatra 
Utara 

        

Sulawesi 
Tengah 

Sulawesi 
Tenggara 

Yes Yes      1 

Sulawesi 
Tengah 

Sumatra 
Barat 

        

Sulawesi 
Tengah 

Sumatra 
Utara 

        

Sulawesi 
Tenggara 

Sumatra 
Barat 

        

Sulawesi 
Tenggara 

Sumatra 
Utara 

        

Sumatra 
Barat 

Sumatra 
Utara 

Yes Yes      1 

 



 




