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Chapter 1 
 

Introduction 
 
 
 
 
 
1.1 Background and Setting of the Problem 
 
Historically, in Indonesia, many factors have triggered the 
development of road infrastructure besides the purely economic. 
These have included political and military objectives. For example, 
the Great Post Road (Indonesian: Jalan Raya Pos, Dutch: De Groote 
Postweg), which runs approximately 1,000 km across northern Java, 
was constructed for military purposes on the orders of Herman 
Willem Daendels, during his time as the Governor-General of the 
Netherland Indies from 1808 to 1811. Daendels ordered the 
construction of La Grande Route, as he called it, because he had been 
instructed by King Lodewijk Napoleon of Holland to defend the 
colony against the English who, at the time, ruled the seas of the 
Archipelago (Nas & Pratiwo, 2002).  

Researchers recognize that several issues need to be considered 
when framing policies concerned with infrastructure development. 
The role of public infrastructure in regional development is a highly 
complex issue, involving the provision of public-good, the generation 
of externalities, political decision making, and long time-periods 
(McCann & Shefer, 2004). Politics is particularly influential in 
decisions about infrastructure investment. Public capital decisions 
are not made in a political vacuum (Crain & Oakley, 1995).  

It cannot be ignored that infrastructure investment and policy is 
determined within a political system, where bureaucrats, politicians, 
and other political agents respond to changes in the economic 
environment. To gain a better understanding of the determinants of 
infrastructure investment policy, we need to investigate the decision-
making processes and the interaction between actors. 

Despite political issues, the economic impact of infrastructure 
development is one of the most important considerations in 
infrastructure policy making. The contribution of infrastructure to 
the economy has received attention from both policymakers and 
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researchers. There has been an ongoing debate about the role of 
public infrastructure in economic growth since Aschauer (1989a, 
1989b) published an influential series of papers about the effects of 
public infrastructure investment on the long-run growth and 
productivity of the United States. Aschauer’s work has not only 
caught the attention of scientists but also of policy makers.  

Although the impact of infrastructure investment on regional 
economic development is generally assumed to be positive, there is no 
clear consensus on the magnitude or scope of this effect. A summary 
of recent literature by Romp and De Haan (2005) has concluded that 
although not all studies confirm that public capital has a growth-
enhancing effect, there is now greater consensus than in the past 
that public capital promotes economic growth. However, the impact 
reported by recent studies is not as big as some earlier studies 
suggested. 

Another way to assess the impact of infrastructure on the 
economy is to examine its effect on firm or industrial locational 
decisions (Rietveld & Bruinsma, 1998). One means of assessing the 
relevance and scope of the influence of infrastructure on firm location 
choices is by investigating what determines the location of foreign 
direct investment (FDI).  

Against this background, the study will focus on both the 
decision-making process of infrastructure investment and its impact 
on the economy. The examination of the effect of infrastructure 
investment on the economy will comprise two sub–topics: 
contributions to the aggregate output and the role of infrastructure 
in the regional location of FDI.  This is also to consider contextual 
issues and availability of data. 

Figure 1.1 presents the framework of the study. The main topic is 
infrastructure investment, which the study intends to observe from 
two perspectives: Firstly, from the perspective of suppliers and 
economic actors, wherein the behavior of these actors in the process 
of infrastructure investment and their responses to new 
infrastructure investment is examined. Secondly, the impact of 
infrastructure investment on the economy is analyzed. The impact of 
infrastructure on economic growth is related to the firm’s (economic 
actor) behavior in response to new infrastructure investments. 
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Figure 1.1 Study Framework 
 
 
1.2 Context 
 
Indonesia, which is the focus of this study, is well suited for several 
reasons. Firstly, its geography, demography and regional economic 
disparity create an interestingly varied and unique setting for the 
research. Secondly, policy makers have recently begun to show 
renewed interest in the use of capital investment in infrastructure as 
a tool for economic development. Thirdly, Indonesia is an interesting 
country to investigate the impact of infrastructure on FDI regional 
location choice given the importance of FDI inflows to its economy. 
Fourthly, the country has started to restructure the role of its 
government in many sectors. There has also been recent concern 
about regional economic development and coordination in relation to 
the country’s decentralization policy. In this context, analysis of the 
decision-making process of public infrastructure investment will be 
interesting.  

 



Chapter 1 4 

1.3 Research Objectives and Questions 
 
This research has three main objectives: (i) to investigate how 
decisions related to infrastructure investments are formulated; (ii) to 
examine the economic output effect of infrastructure investment; and 
(iii) to examine the effect of infrastructure on FDI location.  
 
In other words, the focus will be on three primary questions: 
1. How are infrastructure investment decisions formulated? This 

question includes the following sub-questions:  
 Who defines the need for new infrastructure investment in 

Indonesia?  
 What goals of new infrastructure investment have emerged? 
 Whose goals have emerged?  

2. Does infrastructure investment matter for economic output 
(GDP)?  

3. Does infrastructure have a significant effect on FDI regional 
location?  

 
In some chapters, the research will concentrate on road 
infrastructure, particularly in Chapter 3, where case studies on toll 
road projects in Jakarta and West Java are presented. The reasons 
for the selection of these case studies have been described in Section 
3.4. 
   
 
1.4 Approach 
 
The following sections will briefly describe the approaches to answer 
the research questions.  

The broad role of infrastructure in economic development can be 
viewed through two general theoretical approaches: neoclassical and 
cumulative causation theories. The first describes how regions grow 
through increasingly productive use of the resources available to 
them, including physical capital and labor. While cumulative 
causation theories describe how regions grow by taking advantage of 
agglomeration economies, and increasing returns to scale. Both these 
approaches provide insight into the expected impact of infrastructure 
investments (Guild, 2000). More recently, endogenous growth 
theories have been developed that explain regional growth through 
effects on firm location decisions, growth rates of private capital, and 
agglomeration economies. Firms are attracted by better public 
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facilities that offer the possibility of increased profits, and households 
are attracted by the amenities of better transportation and services. 
Furthermore, new economic geography models (Krugman, 1991) 
accentuate the roles of increasing returns to scale in production, 
access to markets for goods, and trade and transport costs based on 
distance as determinants of the location of economic activities.  

To answer the three main questions, both quantitative and 
qualitative methods have been used. For the first question on how 
infrastructure investment decisions are formulated, the research 
adopts a qualitative approach. Case studies in public private 
partnership (PPP) arrangement of infrastructure have been selected 
in order to obtain a complete picture of the complexity, since many 
actors are involved in the decision. The strategy of obtaining the data 
and lists of decision-making events will consist of two stages. First, 
collection of data on news and events related to projects from 
newspapers going back to the 1980s, accessed largely through 
newspaper clippings (most of them are from the KOMPAS group, the 
largest newspaper publishing group in Indonesia). Second, a few of 
the key actors are interviewed to confirm the findings. The 
interviews are also used to learn about the conditions and problems 
related to infrastructure in Indonesia.  

To gain insight into the decision-making process, this research 
prefers to employ the Rounds Model (Teisman, 2000), in which actors 
(rather than a single actor) and the interactions between actors are 
the focal point of analysis. Details and further explanation of the 
methods employed to answer the first research question are 
presented in Chapter 3.  

For the second question on whether infrastructure matters for 
economic growth, we follow the previous work of Aschauer (1989a, 
1989b) among others, in modeling infrastructure in modified 
production function models. To overcome the problem of reverse 
causality, the researcher employs a cointegrated vector 
autoregressive model to investigate the effect of public infrastructure 
(transport, telecommunications, electricity, and water) investment on 
economic growth in Indonesia at the national level. More details of 
this model and the empirical method are presented in Chapter 4. 

To answer the third question, the study employs a quantitative 
econometric method. To examine factors affecting location of FDI at 
the provincial level in Indonesia, the model specification begins with 
Cheng and Kwan’s (2000) partial adjustment model of FDI. To 
consider spatial spillover effect, the spatiotemporal partial 
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adjustment model is estimated, along with the spatial Durbin model. 
Chapter 5 discusses these models and methods at greater length.  

 
 

1.5 Contributions 
 
The identification and analysis of infrastructure investment and its 
effect on economic growth and development is of considerable interest 
from a policy perspective. 

Previous research examining public capital and private 
productivity has focused on trying to identify the relationship 
between the two in developed European countries or in the United 
States. Yet there are gaps in our knowledge about the role that 
infrastructure plays in promoting regional development in developing 
countries. To address this issue, this research will focus on Indonesia 
as a developing country.  

Another contribution of this research is to shed light on other 
potential determinants of infrastructure investment, such as the 
influence of firms, politicians, and foreign donors on infrastructure 
investment policies. At the same time, this research links the 
literature on the economic effects of infrastructure with the literature 
on aspects of policy formulation and the decision-making process. 
This may lead to a new approach that can be used in other fields, 
such as regional science, planning, economic geography, public 
finance, and public administration. 

The findings of this research will provide important insights into 
the determinants of public infrastructure policies. These insights will 
be useful for the creation of better infrastructure policies and 
regional economic development, including spatial spillover effects 
between regions. 
 
 
1.6  Structure of the Thesis 
 
Following Chapter 1, which provides an overview of the study, the 
framework, the questions addressed and the approaches used, 
Chapter 2 will provide a description of the infrastructure conditions 
(both current and historical) in Indonesia, the problems, and the 
policies utilized by the Indonesian government. A cursory 
understanding of infrastructure conditions can produce a more 
fruitful discussion and provide a better overview of the topics to be 
analyzed. 
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While the Indonesian government has been working on policies to 
counter the problems defined, the research identifies two issues that 
have not received much attention. The first is the policy-making 
process in infrastructure investment. The government has recognized 
the bottlenecks in infrastructure development and is trying to speed 
up the process of constructing new infrastructure. Reforms in 
institutional and regulatory frameworks have begun to achieve this 
end; however, progress remains unsatisfactory. This could be 
attributed partially to the complexity of the decision-making 
processes with regard to infrastructure. Secondly, spatial imbalance 
of infrastructure persists. There seems to be a missing link in the 
interplay between infrastructure policy and regional development 
policy.     

This study addresses both these issues. Chapter 3 investigates 
the decision-making process in infrastructure investment. 
Recognizing that a growing number of actors are involved in such 
decision-making, the researcher deliberately selected case studies of 
public-private partnership. 

Chapter 4 examines the economic impact of infrastructure on 
aggregate output, or economic growth, at the national level. The 
study restricts itself to the national level mainly due to the 
constraints on availability of capital stock data at the regional level.  

To obtain empirical evidence on the responses of private entities 
to infrastructure investment, the research addresses the role of 
infrastructure, among other factors, in the regional location of FDI in 
Chapter 5. Chapter 5 also tries to examine the spatial analysis of 
infrastructure at the provincial level since the previous chapter only 
covers the analysis at a national level.    

Finally, Chapter 6 wraps up the discussion by drawing 
conclusions from the findings of the previous chapters.  
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Chapter 2 
 

Indonesian Infrastructure: 
Condition, Problem and Policy 

 
 
 
 
 
Government policy on public infrastructure has always been of 
interest to academicians and economists. One of the primary factors 
that need to be considered in policy making related to infrastructure 
is the fiscal; in other words, how much financial support can the 
Government give to infrastructure development or how much can it 
allocate from the budget? Following the Asian financial crisis, for 
example, the Indonesian national budget plunged and the percentage 
of spending on infrastructure significantly decreased.  

A study by the World Bank (Semmler, Greiner, Diallo, Rezai, & 
Rajaram, 2007) explores the effects of fiscal policy, including the 
composition of public expenditure, on economic growth. Their 
research reveals that the composition of public investment 
expenditure matters, as the gains of moving to the optimal allocation 
between public infrastructure, and education and health facilities are 
significant. They found that based on the model and the calibration 
exercise, a practical rule of thumb seems to be that about two-thirds 
of public investment should be directed towards public infrastructure 
that facilitates market production. The remaining third should be 
split more or less evenly between public investments in facilities that 
support the provision of health and education. They argue that such 
a division of resources would maximize (per capita) income and 
welfare. This is due to the fact that the facilitation of market good 
production directly increases the availability of public resources, 
while the other two expenditure categories first have to permeate the 
economic system before affecting the availability of public resources 
and thus growth and utility. 

In reality, the government has to consider many factors when 
making fiscal policy decisions, especially those related to public 
infrastructure investment. First, with a limited budget, it should use 
the money efficiently, keeping in mind the macro economic objectives 
of economic growth. Secondly, budget allocation policy is jointly 
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determined with the House of Representatives or Parliament during 
budget formulation, and is, therefore, influenced by political agenda.   

A strong need to build infrastructure can put pressure on policy 
makers to invest in infrastructure; hence, to determine the need for 
new infrastructure or its rehabilitation, it is important to examine 
the condition of existing infrastructure.  

This chapter therefore provides a brief description of the current 
condition of infrastructure in Indonesia followed by a definition of the 
problem and a description of the policies that the government has 
adopted. It concludes with identifying the major remaining issues 
and problems in infrastructure development in Indonesia. 
 
 
2.1 Condition of Indonesian Infrastructure 

2.1.1 National View of Infrastructure Condition 
  
The easiest way to evaluate the condition of a country’s 
infrastructure is to compare its relative performance against others. 
Table 2.1 gives a view of the current condition of Indonesian 
infrastructure compared to the average level of infrastructure 
indicators in the region. By comparing the infrastructural levels in 
the region with those of a group of other countries [East Asia Pacific, 
Lower Middle Income and Organisation for Economic Cooperation 
and Development (OECD) countries], one can conclude that 
Indonesian infrastructure is still lagging behind.  

Table 2.1 compares Indonesia and groups of countries in the 
region on the various infrastructure parameters. A similar 
comparison can also be made with the growth status in a neighboring 
country or in countries at a similar stage of development. Figures 2.1 
to 2.3 provide selected infrastructure indicators for comparison. It is 
clear that, in general, this country-to-country comparison also 
supports the argument that Indonesian infrastructure still lags 
behind the average in the region as shown in Table 2.1.  

Figure 2.1 shows that in both 1998 and 2003, Indonesian road 
infrastructure measured by road kilometers per land area is still 
behind that of Philippines, Mongolia, Vietnam, Brazil and India. 
However, Indonesia’s performance is slightly better than that of 
China, Cambodia and Thailand.   
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Table 2.1 Comparative Infrastructure Indicators 

Indicators Indonesia 

East Asia 
and 
Pacific 
Average 

Lower 
Middle 
Income 
Countries 

OECD 
Average 

Access to electricity 
(% of population) 

53 63 69 .. 

Electric power 
consumption (kwh 
per capita) 

411 1,230 1,035 8,769 

Improved water 
source (% of 
population with 
access) 

77 75 84 99 

Improved sanitation 
facilities (% of 
population with 
access) 

55 60 70 .. 

Total telephone 
subscribers per 100 
inhabitants 

27 28 39 .. 

Source: Private Participation in Infrastructure Database 2007, World 
Bank  
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Figure 2.1 Road Kilometers per Land Area (km/km2) 
Source: East Asia Pacific Infrastructure at a Glance, July 2005, 
World Bank 

 

Another land transportation mode that is also important for 
movement of people and goods is rail transport. Figure 2.2 shows 



Chapter 2 12 

that Indonesia’s rail network is better only than that of Cambodia 
and the Philippines  
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Figure 2.2 Rail Network per 100 km2 of Land (2003) 
Source: East Asia Pacific Infrastructure at a Glance, July 2005, 
World Bank 
 
Nationally, Indonesia lags behind other neighboring countries’ 
performance in access to electricity. Figure 2.3 reveals that the 
percentage of households with electricity connection in Indonesia was 
only 55 percent in 2003, while other countries such as China, 
Mongolia, Philippines, Thailand, Vietnam and Brazil show much 
higher percentages of households connected to electricity, but 
Indonesia fares better than India, Lao PDR and Cambodia. 
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Figure 2.3 Households with Electricity Connection (%) 
Source: East Asia Pacific Infrastructure at a Glance, July 2005, 
World Bank 
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2.1.2 Sector-based View of Infrastructure Condition 
 
Figures 2.4–2.7 and Tables 2.2–2.5 provide a brief overview of the 
infrastructure development in the energy, water supply, telecom, and 
transport sectors in Indonesia in recent years.  
 
Construction of Roads and Bridges is the biggest among other 
infrastructure projects from 2001 to 2004. In terms of the value 
of construction projects, spending on roads and bridges as compared 
to other infrastructure construction was by far the largest during 
2001–2004, as presented in Figure 2.4. Construction in 
irrigation/drainage ranked second, followed by construction in 
electrical installation and electricity network.  
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Electric Power Supply 0.11 0.13 0.11 0.02

Irrigation/Drainage 2.15 2.41 2.11 4.98

Road and Bridge Works 8.61 9.70 10.46 15.08

Electricity Network 0.56 0.67 1.68 1.56

Gas Pipe Installation 0.08 0.15 0.31 0.76

Water Supply Network 0.26 0.32 0.27 0.45

Sanitary Installation 0.07 0.09 0.19 0.07

Water Supply Installation 0.17 0.19 0.10 0.11

Electrical Installation 1.21 1.39 1.10 3.83

2001 2002 2003 2004

 
Figure 2.4 Value of Construction of Infrastructure Related Type 

(trillions Rupiah) 
Source: Construction Statistics 2005, BPS 
 

Length of Road Has Increased Significantly. In the transport 
sector, performance in road development can be seen from the total 
length of roads, with paved road surface having increased 
significantly from 2,146 km in 1968 to 216,109 km in 2003. At the 
same time, the total road length (including non-paved roads) has 
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increased significantly from 8,269 km in 1968 to 370,516 km in 2003. 
Figure 2.5 tracks the growth from 1968 to 2003. 
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Figure 2.5 Length of Road by Type of Surface (km) 
Source: Statistics during 60 Years Indonesian Independence, BPS 
 
Many Villages Are Still Not Supported by Paved Roads. 
Despite the positive performance with regard to road transport 
infrastructure, Indonesia still requires new investments, especially 
in rural areas, because only 52 percent of the villages have paved 
roads (2003). Figure 2.6 also shows that in terms of accessibility to 
four-wheel motor vehicles, 85 percent of the villages in Indonesia can 
be reached by car. 
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Figure 2.6 Percentage of Villages Supported by Paved Roads 
Source: Statistics during 60 Years Indonesian Independence, BPS 
 



Indonesian Infrastructure 15 

Road Density in Major Cities in Indonesia Is Still Low 
Compared to Cities in Other Countries. A comparison of the road 
conditions in big cities in Indonesia to that of roads in cities in other 
countries is presented in Figure 2.7. It shows that the road density of 
cities in Indonesia is far below that of cities in developed countries. 
While the road density of cities in the USA is 6.6 (in Australia it is 
8.7 and in Europe 2.1) on an average, Jakarta’s road density is only 
0.61 km per inhabitant. The figures are none too different for other 
big cities in Indonesia such as Bandung, Semarang and Surabaya. 
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Figure 2.7 Ratio of Length of Road (km) to Population (000) 
Source: Land Transport Master Plan 2005, Directorate General of 
Land Transport, Ministry of Transportation Republic of Indonesia. 
 
National Roads Are Mostly in Sound Condition; Provincial 
Roads Are Less Well Maintained and District Roads Are 
Mostly in Poor Condition. As shown in Figure 2.8, 28 percent of 
all national roads were in good condition in 2006, while 54 percent 
were in moderate condition. A different situation exists when it 
comes to provincial roads. Roads in good condition totaled 11 percent, 
while 43 percent were in average condition. District or “Kabupaten” 
roads were mostly in poor condition, and more than half of the 
existing network had heavy or light damage. This situation implies 
that in the future, more rehabilitation is required to improve road 
quality especially district road quality.  
 
Increasing Road Congestion. The total length of roads has 
increased over time. However, the growth of paved roads has not 
kept pace with the growing number of motor vehicles. Figure 2.9 
shows that growth in the total number of vehicles surpassed growth 
of paved road in every period, with the exception of 1983–1988. For 
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the five-year period from 1998 to 2003, paved roads increased by 29 
percent or 5.8 percent annually, while the total number of vehicles 
increased by 52 percent or 10.4 percent annually. It was very likely 
that this situation would induce road congestion, especially in major 
cities like Jakarta and Bandung, which were already well known as 
cities with traffic-jam problems.     
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Figure 2.8 Condition of Road Network, 2006 
Note: * Not including Jakarta 
Source: Ministry of Public Works 
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Figure 2.9 Five-Year Growth Rate of Paved Road and Motor 

Vehicles (%) 
Source: Statistics during 60 Years of Indonesian Independence 
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Table 2.2 Toll Roads in Operation (2008) 
Toll Road Location 

(Province) 
Length 
(km) 

Open to 
Traffic 

Toll Roads Managed by Jasa Marga (SOE) 

Jagorawi  
Jakarta, West 
Java 59 1978 

Jakarta–Tangerang  Jakarta, Banten 33 1983–1998  
Surabaya–Gempol  East Java 49 1984 

Jakarta–Cikampek  
Jakarta, West 
Java 83 1985 

Padalarang–Cileunyi  West Java 64.4 1986 
Prof. Dr. Sedyatmo  Jakarta 14.3 1986 
Lingkar Dalam Kota Jakarta  Jakarta 23.55 1988 
Belmera  North Sumatera 42.7 1989–1996  
Semarang Section A, B, C  Central Java 24.75 2003 
Ulujami–Pondok Aren  Jakarta 5.55 2003 
Cirebon–Palimanan  West Java 26.3 1990 
JORR W2 Selatan (Pondok 
Pinang–Veteran)  Jakarta * 2.4 1991 
JORR E1 Selatan (Taman 
Mini - Hankam Raya)  Jakarta * 5.3 1998 
JORR E2 (Cikunir–Cakung)  Jakarta * 9.07 2001–2003  
Cikampek–Padalarang 
(Tahap I)  West Java 17.5 2003–2004  
Cikampek–Padalarang 
Tahap II   West Java 41 2004–2005  
JORR E1-3, W2-S, E3, E1-4  Jakarta * 14.69 2005–2007  
Sub Total  515.51  
Toll Roads Managed by a Private Company 
Tangerang–Merak   Banten 73 1983–1996  
Ir. Wiyoto Wiyono, MSc.  Jakarta 15.5 1990 
Surabaya–Gresik  East Java 20.7 1993–1996  
JORR S (Pondok Pinang–
Taman Mini)  Jakarta * 14.25 1995–1996  
Harbour Road (Pluit–Ancol - 
Jembatan Tiga)  Jakarta 11.55 1995–1996  
Ujung Pandang Tahap I  South Sulawesi 6.05 1998 
Serpong–Pondok Aren  Jakarta 7.25 1999 
SS Waru–Bandara Juanda   East Java 12.8 2006–2008  
Sub Total  161.1  
Grand Total  676.61  
* Some stretches of the Jakarta Outer Ring Road construction extend into 

the neighboring area (which is part of West Java Province)  
Source: Badan Pengatur Jalan Tol (BPJT), 2008 
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Development of toll roads (highways) in Indonesia began in 1978. To 
date, the rate of progress in the development of toll roads has been 
slow. Currently, there are approximately 677 km of toll roads in 
operation, 515 km being operated solely by Jasa Marga (a state-
owned enterprises) and the rest by private enterprises. Table 2.2 lists 
the toll roads in operation in 2008. 
 
Infrastructure in the Water Sector.  The growth of infrastructure 
in the water sector is still behind what other countries have achieved. 
Among the 11 countries listed in Table 2.3, Indonesia ranks seventh. 
Based on the data, in Indonesia, 78 percent of the population has 
access to improved water while only 55 percent of population has 
access to improved sanitation.    

 
Table 2.3 Percentage of Population with Access to Water and 
Sanitation Infrastructure 

  

(%) Population with 
access to Improved 
Water 

(%) Population with 
access to Improved 
Sanitation 

Australia 100 100 
Singapore 100 100 
Korea 92 63 
Philippine 85 83 
Thailand 84 96 
India 84 28 
Indonesia 78 55 
Sri Lanka 77 94 
Vietnam 77 47 
China 75 38 
Mongolia 60 30 
Source: World Bank (2004) 
 
One source of clean water is a piped water source. Distribution of 
clean piped water in urban areas is the responsibility of about 314 
municipal water supply companies Perusahaan Daerah Air Minum 
(PDAM) under the ownership/jurisdiction of local governments. In 
Jakarta and Batam, concessions for water supply have been awarded 
to the private sector. The PDAM supply water to customers through 
house connections. Their distribution in urban areas was estimated 
at 32 percent and in rural areas at 8 percent in 2005 (Coordinating 
Ministry for Economic Affairs, 2006). Table 2.4 shows PDAM’s 
performance based on various indicators. While Table 2.3 presents 
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the population with access to improved water, Table 2.4 presents 
coverage from piped water. (Improved water can also come from 
other sources such as pumps, springs, wells, etc.). 
 
Table 2.4 Water Production and Coverage of Water Enterprise 
(PDAM) 
 2002 2005 
Installed production 
Capacity 

95,000 lt/dt 105,000 lt/dt 

Used production 
Capacity 

80,750 lt/dt 83,700 lt/dt 

Number of connections 4.5 millions 5.5 millions 
Urban coverage 39% (33 millions 

people) 
32% (33 million 
people) 

Rural coverage  8% (10 millions 
people) 

8% (8 millions 
people) 

Source: BPP SPAM, 2005 cited in Coordinating Ministry of Economic 
Affairs (2006) 
 
Rapid Growth in the Telecommunications Sector. Figure 2.10 
shows that the total number of fixed telephone lines substantially 
increased between 1993 and 2003. During the Asian financial crisis 
in 1997–1998, the total number of fixed telephone lines dropped, but 
there was a reversal in 1999. Cellular telephone communications, on 
the other hand, increased even more rapidly, as presented in Figure 
2.11 While in 1998, in Indonesia, cellular phone subscription was 1 
per 100 people, in 2003 the number became 9 per 100 people.  
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Figure 2.10   Total Number of Fixed Telephone Lines 
Source: Statistics during 60 Years Indonesian Independence 
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Despite the rapid growth, telecommunications infrastructure in 
Indonesia still needs to be enhanced when compared with the 
achievements of other countries in the region. Figures 2.11 and 2.12 
give a view of the benchmarks. Cellular and fixed-line subscribers 
per 100 people in Indonesia are still low in numbers compared to 
China, the Philippines and Thailand.     
 

1 2 1 0 1 2 3
0

4

21

9

2

13

27

39

3
0

7
3

1
4 3

8

2
0

21

4
1

6
4

10

5

0

5

10

15

20

25

30

35

40

45

Cambodia China Indonesia Lao PDR Mongolia Philippines Thailand Vietnam

Cellular 1998

Cellular 2003

Fixed 1998

Fixed 2003

 
Figure 2.11  Cellular and Fixed-Line Subscribers per 100 People 
Source: EAP infrastructure at a glance, July 2005, World Bank 
 
Another indicator of infrastructure in the telecommunications sector 
is internet users per 100 people. As presented in Figure 2.12, the 
number of internet users per 100 people in Indonesia is still below 
that of China, Mongolia, the Philippines, Thailand and Vietnam.   
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Figure 2.12    Internet Users per 100 People 
Source: EAP infrastructure at glance, July 2005, World Bank 
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Growth of the Energy Sector after the Economic Crisis has 
been Stagnant. Electricity generation capacity increased 
significantly from 1945 to 1998 as shown in Figure 2.13.  However, 
following the economic crisis in 1998, it was almost stagnant until 
2004. 
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Figure 2.13    Electricity Generation Capacity (MW) 
Note: Electricity produced by state electricity company (PT. PLN) 
Source: Statistics During 60 Years of Indonesian Independence, BPS 
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Figure 2.14    Percentage of Villages with Access to Electricity 
Source: Statistics during 60 Years of Indonesian Independence, BPS 
 



Chapter 2 22 

The percentage of villages having access to electricity rose rapidly 
during the development program Listik Masuk Desa—Electricity 
enters the village— from 13 percent in 1976 to 80 percent in 2000. 
However, from 2000 to 2003, growth was stagnant at about 1 
percent, bringing the percentage of villages covered by electricity to 
81 percent. In this regard, Figure 2.14 is in line with Figure 2.13. 
 
 
2.1.3. Regional View of Infrastructure  
 
Since Indonesia is an archipelago, it is interesting to see how the 
distribution of infrastructure delivery varies across the provinces. 
Table 2.5 and Figures 2.15 to 2.17 provide an overview of the 
infrastructure from a spatial distribution perspective.  
 

There is an Imbalanced Distribution of Infrastructure. 
Villages in Java and Bali have better access to electricity and road 
infrastructure compared to other regions in the country. While 99 
percent of the villages in Jakarta and 82 percent in Yogyakarta are 
connected to electrical grids, only 30 percent of the villages in East 
Nusa Tenggara have access. Figures 2.15 to 2.17 provide an overview 
of the percentage of villages that have access to electricity, piped 
water and paved roads. The imbalance in access to infrastructure 
extends also to water supply and road infrastructure. 
  

 
Figure 2.15 Percentage of Villages with PLN Electricity 
Source: Village Potential Statistics 2005, BPS 
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Figure 2.16   Percentage of Villages with Piped Water 
Source: Village Potential Statistics 2005, BPS 

 

Figure 2.17   Percentage of Villages with Asphalt Road 
Source: Village Potential Statistics 2005, BPS 
 

 

Railway Infrastructure Operates in Java and Sumatra. Table 
2.5 shows that a railway network exists only in Java and Sumatra. 
Of the railway networks in operation, 71 percent, or 3,327 km, are in 
Java and the rest, totaling 1,348 km, operate in Sumatra. 
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Table 2.5 Railway Network in Java, Madura and Sumatra 
 In Operation  Not in Operation  

Java 3,327 1,610 * 

Sumatra 1,348  512  

Total 4,675 2,122  

Source: Ministry of Transportation, 2006 
* Including Madura 
 

 

Imbalanced Distribution of Location of Construction. Another 
indicator of the distribution of investment in infrastructure is a study 
of the value of construction in roads and bridges. Figures 2.18 and 
2.19 indicate that the value of road and bridge construction is 
disproportionate. In 2004, the value of road construction in West 
Java accounted for 28 percent of the total roads and bridges 
constructed in all provinces. 
 
 

 
Figure 2.18 Value of Road and Bridge Construction (billions 

Rupiah) 
Source: Construction Statistics 2005, BPS 
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Figure 2.19   Value of All Construction (billions Rupiah) 
Source: Construction Statistics 2005, BPS 
Note: All/Total infrastructure includes residential and non-
residential buildings, electrical installation, water supply 
installation, sanitary installation, foundation, sound system, etc., 
water supply network, gas pipe installation, electricity network, road 
and bridges works, irrigation/drainage, electric power supply, 
construction or improvement of airport, harbor, bus station, etc., and 
others.   
 

Despite a significant percentage of the road construction being 
undertaken in Jakarta, amounting to 8.9 percent of the total value of 
road construction in Indonesia, its share of road construction in the 
total value of all construction is quite low, approximately only 12.6 
percent. This is mainly because of the high proportion of non-
residential building construction in Jakarta.  

The percentage of cement consumption further reinforces the 
unequal distribution of value of construction across the provinces. 
Figure 2.20 shows the percentage of cement consumption from each 
province as against the national consumption for the period from 
January to September 2007. Cement is mostly consumed in the Java 
provinces. However, it is also important to note that approximately 
60 percent of the population lives in Java. 
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Figure 2.20  Percentage of Cement Consumption—Provincial as 

against National Consumption (January–September 
2007) 

Source: Indonesia Cement Association 
 
 
2.2 Defining the Problem 
 
The previous section (2.1) shows that Indonesia faces infrastructure 
deficiencies. Despite substantial achievements since the 1970s, 
Indonesia has faced a number of significant, additional challenges. 
The study identifies the problem from three perspectives: (1) 
financial resources in regard to low and slowing investment in 
infrastructure, (2) regulations and institutional framework in 
regards to policy making and (3) rules of investment and the 
decentralization issue in regard to changing responsibility of 
infrastructure development.  Those three problems are described 
below. 
 
2.2.1 Financial Resources and Capacity  
 
The level of infrastructure is influenced by how much the 
government invests in infrastructure. The deficiencies in Indonesian 
infrastructure can be partly traced to the Asian financial crisis. 
Following the crisis, many projects that depended on both public and 
private investment were cancelled. The data on public spending on 
infrastructure alone reveals that the spending dropped from 
approximately 7.98 billion USD in 1994, when its share accounted for 
57 percent of the total development spending from the central 



Indonesian Infrastructure 27 

government’s budget, to less than 1.5 billion USD in 2000, which is 
approximately 30 percent of the government’s total development 
spending (World Bank, 2004). This means that not only did the 
nominal value of public spending drop, but the proportion to total 
public expenditure also decreased. Figure 2.21 shows the proportion 
of infrastructure spending in the central government’s development 
budget. 
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Figure 2.21 Central Government’s Development Spending (billion 

USD)  
Source: World Bank (2004) 
 
The ratio of public infrastructure to GDP has decreased from 5.34 
percent in the fiscal year 1993/1994 to a mere 2.33 percent in 2002. 
As shown in Figure 2.22, the ratio of public infrastructure 
investment to GDP displays a negative trend.  
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Figure 2.22    Ratio of Public Infrastructure Investment to GDP (%) 
Source: Bappenas (2003) 
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Compared to other countries, the ratio of infrastructure investment 
to GDP is quite small, much lower than that of China, Thailand and 
Vietnam. Table 2.6 provides a brief comparison to other countries 
like Cambodia, the Philippines, Lao PDR, Mongolia, China, Thailand 
and Vietnam. The decreasing ratio of infrastructure to GDP and the 
comparative rates for other countries may be an indication that the 
Indonesian government invests too little in infrastructure. 
 
Table 2.6 Comparative Infrastructure Investment to GDP (%) for 
2005 
0–3 % 4–7 % Over 7 % 
Cambodia Lao PDR China 
Indonesia Mongolia Thailand 
Philippines  Vietnam 
Source: World Bank (2005) 

 

The low level of public investment in infrastructure can be linked to 
fiscal capacity and fiscal policy. First, the economic crisis decreased 
the capacity of the fiscal budget to support infrastructure 
development. Second, the proportion of infrastructure in the 
development expenditure is not high. Figure 2.23 shows that a sector 
categorized as trade, national business development, and finance and 
corporate (including debt services and subsidies) invites the biggest 
proportion of public spending. This is mainly due to the high 
proportion of subsidies and debt services or repayments. 
Infrastructure is ranked fourth after the education and government 
apparatus and the supervision sectors. 
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Figure 2.23   Sector Distribution of Public Expenditure (trillion 
Rupiah, at constant 2000 prices) 
Source: World Bank (2007)  
 
 
2.2.2. Regulation and Institutional Framework 
 
Despite the problem of the budget being negatively affected by the 
economic crisis, this study argues that the problem does not arise 
merely from inadequate financial resources. While the government 
has recognized the need for infrastructure investment, at the same 
time it has fiscal constraints; therefore, one choice might be to seek 
private participation in infrastructure. 

Table 2.2 has already established that the growth of toll roads 
operated by private investors is quite slow—only 161 km of toll roads 
have been built and operated during 1983–2008. In this respect, the 
government faces the challenge of stimulating more private 
investment in infrastructure like toll roads. 

To attract private participation in investment in infrastructure, 
certain conditions have to be met, for which reforms are needed—
reforms that would make infrastructure services more competitive 
and provide strong and independent economic regulation of natural 
monopolies. This would help create an environment more conducive 
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to private-sector participation in infrastructure investments, 
efficiency savings that can be passed on to consumers, and provide 
better services (Alexander & Estache, 2000). In addition, 
Kirkpatrick, Parker, & Zhang (2006) found that FDI in 
infrastructure responds positively to the existence of an effective 
regulatory framework that provides regulatory creditability to the 
private sector. 

Taking the toll road sector as an example, in the past, 
infrastructure projects involving private-sector participation were 
developed in the absence of an overall national development 
framework and clear procurement guidelines. The process of 
undertaking toll road projects in cooperation with the private sector 
suffered from the lack of clear and comprehensive rules for 
procurement. To address this problem, the government issued 
Presidential Decree number 7 in January 1998 entitled “Cooperation 
between the Government and Private Enterprise for Development 
and/or Management of Infrastructure” (Ministry of Public Works, 
2001).  

It is believed that bringing more private sector participation into 
the economy could improve the situation by creating competition. 
However, in the case of infrastructure industries, simply moving a 
monopoly from the public to the private sphere will not result in 
competitive behavior. A key requirement for the success of 
privatization then becomes the effectiveness of the regulatory regime 
in promoting competition or in controlling the anti-competitive 
behavior of dominant firms (Kirkpatrick et al., 2006). 

Another challenge faced by the Indonesian government, especially 
after the economic crisis, is related to coordination among 
institutions in infrastructure policy. Policy making in infrastructure 
generally requires considerable policy coordination among 
government agencies.  

Policy coordination will also have to evolve with a redefined 
framework and a strategy for infrastructure development. Much of 
the challenge the government faces in coordinating infrastructure 
reflects balances that need to be struck among different functions—
between planning and financing, infrastructure and overall fiscal 
sustainability. When these functions are spread across separate 
agencies, the challenge becomes more difficult (World Bank, 2004, 
2005). 
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2.2.3. Decentralization of Responsibilities 
 
Following the decentralization policy, there has also been a 
decentralization of responsibilities in infrastructure development. 
The central government has to share its authority and 
responsibilities for infrastructure development with local 
governments. This has become a new challenge that the government 
faces in infrastructure policy making. In a new era of 
decentralization, local governments play a greater role than before in 
regional infrastructure development and policy. However, the new 
system also creates new problems. 

In land transport infrastructure, for example, problems 
associated with decentralization are related to investment, 
rehabilitation and assets maintenance of the infrastructure. There 
has been a trend for regional governments not to provide enough 
budget for infrastructure maintenance and rehabilitation (Bappenas, 
2003; Ministry of Transportation, 2005).  

According to a recent World Bank report (2007), decentralization 
has had an impact on infrastructure development. Local 
governments spend mainly on social sectors and their own 
administrations. The center continues to spend substantial amounts 
on local functions, particularly on health and education and, as a 
result, allocates fewer resources for large-scale infrastructure 
projects. In addition, public enterprises that have been transferred to 
local governments, particularly municipal water supply companies 
(PDAM), have become insolvent. 
 
 
2.3. Policies Adopted 
 
Government policies on infrastructure have been evolving since 
Indonesian independence and the effort to develop the country 
through systematic planning. The evolution of government policies 
related to infrastructure development has been summarized in Table 
2.7. 

In the old order regime, infrastructure was developed by direct 
macro allocations of funds to ministries. The progress of 
infrastructure development was relatively slow. A new regime called 
the new order regime (orde baru) initiated a five-year development 
plan for the country. Under the new system, the National 
Development Planning Agency (Bappenas) is responsible for drafting 



Chapter 2 32 

the five-year development plan (Repelita). Infrastructure policy is 
one of the main elements in the plan.   

In the 1970s, infrastructure planning was at the core of economic 
and social development planning. To create more effective planning, 
a matching capacity to Bappenas was developed in the Provinces, 
and in the 1980s in local government. In the 1980s, despite the 
growth in infrastructure development, high industrial growth and 
rapid urbanization, infrastructure development increasingly lagged 
behind demand. 
 
Table 2.7 Evolution of Infrastructure Policy Making, Planning 
and Funding Processes 

Era Period Policy 

The Old Order 
Government 

Up to mid- 
1960s 

Direct macro allocations of funds to 
Ministries, narrow and slow 
infrastructure progress 

Late 
1960s 

 Think tank to develop plans on a 
cross-sectoral basis—the National 
Development Planning Agency—set 
up with strong Presidential authority 
to technocrats to prepare integrated 
overall economic and fiscal envelopes, 
a rational plan for stabilization and 
five-year development plans, budgets 
and the development projects 
 Concentrating on selected key 

economic and social objectives, until 
progress allowed a broadening of 
priorities  

1970s  Matching capacity to Bappenas was 
developed in the Provinces and in the 
1980s in local government. 
Infrastructure planning was at the 
core of economic and social 
development planning. 

 

The New 
Order 
Government   

Mid- to 
late 1980s 

 Success enabled move to holistic 
integrated approaches; complexity, 
scale, participation numbers, the 
needed rate of progress, the vying 
viewpoints of diverse interest groups 
becoming a challenge  
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Era Period Policy 

 11% to 12% pa industrial growth and 
rapid urbanization increased the 
infrastructure lag behind latent 
demand  

 
Fast 
1990s 

 Bappenas, relying more on single-
sector discussions and less on multi-
sector discussions, directed program 
and project decisions in an effort to 
improve efficiency. Close presidential 
and state secretariat monitoring kept 
tight coordination 

 
Economic 
Crisis and 
Reformation 
Era 

1998 
onwards 

 Under the first ‘reform’ government 
of President Abdurrahman, with 
strong public allegations and 
pressures from other agencies, 
Bappenas’ role and existence was 
questioned. In the atmosphere of 
uncertainty, there was a hiatus in 
policy, strategic planning and 
program-level of coordination in 
planning and budgeting 

Source: Slide Presentation by Bambang Bintoro and Chris Summers 
to Joint Study on Infrastructure Development in East Asia, Second 
Regional Workshop Bali, Indonesia, 27–29 June 2004, ADB. 
http://www.adb.org/Documents/Events/2004/Infrastructure_Develop
ment/Second-Workshop/Bintoro-Summers.pdf  (Retrieved on 
December 14, 2008) 
 
As one of the main institutions for infrastructure policy making, 
Bappenas changed its role in 1998 after the reformation era. During 
the 1990s, Bappenas played an important role. At that time, for 
infrastructure planning, it relied more on single-sector discussions 
and less on multi-sector discussions, and directed program and 
project decisions in an effort to improve efficiency. In 1999, under the 
first ‘reform’ government of President Abdurrahman, with strong 
public allegations and pressures from other agencies, the role and 
existence of Bappenas was questioned. In the prevailing atmosphere 
of uncertainty, there was a hiatus in policy, strategic planning and 
program level of coordination in planning and budgeting. 
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Table 2.8 The Evolution of PPP 
Period Policy 
1980s  Lack of framework to bid under, post-bid negotiations as 

tortuous as for unsolicited investments. The stumbling 
blocks chiefly in assurances of tariff adjustments. The 
involvement of special interests on the investors’ side 
were a key part of the investors’ willingness to trust the 
future government processes. 

Late 
1990s 

 Competition in toll roads; special interests otherwise still 
strong; resultant contingent liabilities a serious concern 
in power. 
 Beginnings of comprehensive frameworks in some sub-

sectors and a cross-sectoral umbrella framework.  
 Progress renewed after the crisis but requires a high-level 

policy base, especially for guarantees or subsidies to 
match more independent regulation. 

 
Source: Slide Presentation by Bambang Bintoro and Chris Summers 
to Joint Study on Infrastructure Development in East Asia, Second 
Regional Workshop, Bali, Indonesia, 27–29 June 2004, ADB. 
Retrieved on December 14, 2008 from 
http://www.adb.org/Documents/Events/2004/Infrastructure_Develop
ment/Second-Workshop/Bintoro-Summers.pdf 

 

Following the worldwide trend of private participation in 
infrastructure and increased infrastructure investment, the 
Indonesian government initiated the PPP policy in the 1980s. The 
policy has been remarkably important to enhance infrastructure 
provision in the economy. Table 2.8 provides a short description of 
the evolution of the PPP policy.  Initially, the policy in the 1980s still 
lacked a sound framework. To address this issue, a new policy with a 
more comprehensive framework that encouraged competition was 
adopted in the late 1990s.  

The impact of the policy related to PPP—the result of private 
investment in infrastructure—can be seen in Figure 2.24. Private 
investment was increasing in the 1990s just before the economic 
crisis in late 1997 and 1998. During the economic crisis, private 
investment went down dramatically. 
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Figure 2.24   Private Investment in Infrastructure 1990 - 2007 (US$ 

million) 
Source: PPI Database, World Bank 
 

During the economic crisis, the government focused on prioritizing 
the restructuring of the finance and banking sectors and the social 
safety net programs. With this focus and the fiscal capacity 
constraints, infrastructure development decreased.  

After the economic recovery, there was an effort to revitalize 
infrastructure investment, especially from the private sector. 
However, there were some obstacles hindering investment in 
infrastructure. Under the new government elected in 2004, 
infrastructure issues regained policy attention and have become one 
of the government priorities on the policy agenda.   

There was also an effort to accelerate infrastructure provision. 
The government established The National Committee for the 
Acceleration of Infrastructure Provision (KKPPI/ Komite Kebijakan 
Percepatan Penyediaan Infrastruktur) to coordinate the activities. 

Parallely, there was an effort to introduce reform in 
infrastructure policy. The government’s reform program in the 
medium term was undoubtedly radical. It consisted of three 
elements: structural reform of public enterprises, decentralization of 
responsibilities and redefining the role of government in many 
sectors (Coordinating Ministry for Economic Affairs, 2006). 

The first component dealt with structural reform of public 
enterprise, including the SOEs and Regional-Owned Enterprises 
(ROEs)—these enterprises were to be incorporated and then run on 
commercial principles using modern management and financial 
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techniques. The government’s eventual aim was to privatize the 
SOEs (and ROEs) at the appropriate time. 

The second component tackled the large-scale decentralization 
process. The government sought to improve the process of fiscal 
transfers from the center, promote inter-regional cooperation, 
improve the institutional capacity of the regional governments and 
agencies, and prevent local government from imposing unnecessary 
regulations or inappropriate taxes and levies.  

Thirdly, the government wanted to complete the process of re-
defining the role of the government for many sectors. This process 
has been initiated but much work remains to be done. 
 
 
2.4. Remaining Issues 
 
The policies and efforts described have been made by the government 
to tackle the problems in infrastructure development. Despite some 
achievements, there are a few lacunae. First, even though the need of 
building more infrastructures has been realized, the decision and 
finally construction of infrastructure is not easy. Even though 
institutional coordination among government agencies has been 
arranged and regulatory reform launched, speeding up infrastructure 
decision has not automatically resulted. In this respect the 
researcher argues that the decision-making process with regards to 
infrastructure is getting more complex in the new environment with 
multi-actor involvement and balanced power. 

Second, there is an imbalance in infrastructure growth among the 
provinces. To this extent, the government has to pay more attention 
to developing infrastructure from the view of regional basis. Further, 
there is an important issue in relation to regional development policy 
and infrastructure policy. Special attention should be directed 
towards an interplay of spatial and infrastructure development 
policy.   
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Chapter 3 
 

Complex Decision-Making Process of 
Infrastructure Investment in Indonesian 

Public-Private Partnership Arrangements 
 
 
 
      

3.1 Introduction 
 
Although discussions on the effect of infrastructure on the economy 
are interesting for both scholars and policymakers, infrastructure 
planning and decision making are, in fact, not simple processes. 
Decision making for infrastructure such as building roads, ports, and 
other major public works is becoming more complex. The issues that 
need to be considered are not only technical and economic, but also 
environmental and political. 

There is a trend all over the world for citizen involvement in 
decision making. In line with this trend, governments are exploring 
different types of planning and decision making that consider the 
increased interdependency of actors. Concepts such as interactive 
planning, network management, stakeholder dialogue, community 
governance, open-planning procedures, and participatory planning 
have emerged (see, for example, Arts & Tatenhove, 2005; Edelenbos 
& Klijn, 2006; Woltjer, 2002). 

In the present globalized era, we live in a networked society. Any 
policy, any strategy, any human project, has to consider this basic 
fact (Castells, 2006). It is little wonder that decision making has 
become more complex. Problems cannot be solved by organizations on 
their own. As a consequence, hierarchy as an organizational principle 
has lost much of its meaning, with horizontal networks replacing 
hierarchies (Koppenjan & Klijn, 2004). As Birkland (2001) said, 
intuitively we can understand that actors in the policy process can 
and must interact with each other to advance policy proposals. 
Without this interaction, nothing would happen, and policymaking 
would come to a standstill. Organizations and individuals who are 
participants in complex decision problems interact in an environment 
in which conditions are often changing rapidly and unpredictably, 
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which increases the uncertainty experienced by participants dealing 
with decision problems (Radford, 1978). 

These issues not only affect developed countries but also 
countries in transition like Indonesia, which have become 
democratized. Reform occurs not only in the political system but also 
in public administration and public finance, together with a 
decentralization policy. Even though discussions on new perspectives 
on decision making usually take place in Western countries, it is 
quite interesting to explore the possibility of using a variety of 
analytical approaches in a newly democratic country such as 
Indonesia, where the concept of participatory planning and citizen 
involvement has been growing (see, for example, Dasgupta & Beard, 
2007; Timothy, 1999). However, it is also important to note that 
political, sociocultural, and economic environments in Indonesia are 
different from those in Western countries.  

The purpose of this study is to understand the complexity of the 
decision-making process in infrastructure investment in Indonesia, 
particularly in PPP arrangements: to understand to what extent this 
complexity actually exists and how the government as a key actor 
deals with these new environments. The researcher uses a network 
perspective as a framework for study and the Rounds Model 
(Teisman, 2000) as a point of departure to analyze the complexity of 
decision making in infrastructure investment. The study contributes 
to the discussion on complexity in the context of developing countries 
with reference to the configuration of actors in the policy network. 

This chapter is organized as follows. Section 3.2 presents the 
theoretical framework that underlies the analysis, emphasizing the 
network approach. Section 3.3 presents the research methodology, 
and section 3.4 describes the research context of the study: 
Indonesian infrastructure development and policy. This section also 
describes the Indonesian policy on PPP. Section 3.5 presents four 
case studies on infrastructure projects in Indonesia. This is followed 
by interpretive readings and a discussion in section 3.6. Section 3.7 
draws conclusions. 
 

3.2 Theoretical Framework and Model 
 
This section describes the decision-making process for infrastructure 
investment. To start with, the theoretical background is outlined and 
then the analytical model. Process analysis and decision-making 
process analysis receive a lot of attention in the field of political 
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sciences and public administration. Theoretical developments in 
those academic disciplines have made a valuable contribution to 
researchers working with planning and policymaking to cope with 
environment and spatial issues and problems.  

In analyzing decision making, the researcher needs to reconstruct 
the study object. Decision making cannot be depicted without making 
assumptions about its appearance (Teisman, 2000). Terms such as 
framework and model have been used to define approaches to 
address the topic of policy process analysis. Models of a policy process 
can help us to learn what is most important in the policy process 
(Birkland, 2001).  

Various approaches have been developed as a foundation for 
either a policy process or a decision-making process analysis. 
Sabatier (1991) noted that there are four frameworks: the open-
systems framework of Richard Hofferbert, an approach involving 
rational actors within institutions developed by Elinor Ostrom and 
her colleagues, John Kingdon's "policy streams" framework, and his 
own "advocacy coalition" framework. In addition to those 
frameworks, there are also more models like Birkland (2001), who 
noted the garbage can model developed by Michael Cohen, James 
March, and Johan Olsen (1972). Teisman (2000) elaborates on three 
models: phases, streams, and rounds. Monnikhof (2006) reviews four 
models and their relevance to the Netherlands: network theory, 
garbage can and stream theory, the rounds model, and the advocacy 
coalition framework.  

Each framework or model has its own assumptions. Readers 
should also note that researchers have developed these models based 
on case studies in developed countries. Therefore, the contextual 
aspects should be considered before applying the model for analysis. 
In order to find a model that suits the context of analysis, the 
researcher will briefly present three of the most prominent 
approaches for decision-making process analysis: the policy network 
approach, the advocacy coalition framework, and the rounds model.   
 

3.2.1 Policy Networks 

 
One of the perspectives that scholars in political sciences and public 
administration now discuss is the policy network. The concept of 
policy network has received a lot of attention from researchers in 
various countries, mostly in developed countries such as the United 
Kingdom, the United States, Germany, and the Netherlands. 
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However, the observation of network configurations in the literature 
of public policymaking is not completely new. It can be traced back to 
the late 1960s and early 1970s (see Kenis & Schneider, 1991; Klijn, 
1997; Klijn & Koppenjan, 2000). 

Basically, the network perspective on public policy sees policy as 
being formed through interactions between different actors who have 
their own perceptions and strategies (Edelenbos & Klijn, 2006). The 
core of this perspective is a decentralized concept of social 
organization and governance: society is no longer exclusively 
controlled by a central intelligence; rather, controlling devices are 
dispersed, and intelligence is distributed among a multiplicity of 
action (or “processing”) units. The coordination of these units is no 
longer the result of “central steering” or some kind of “prestabilized 
harmony” but emerges through purposeful action by exchanging 
information and other relevant resources (Marin & Mayntz, 1991).  

The network approach assumes that policy is made through 
complex interaction processes among a large number of actors. The 
interaction takes place within networks of interdependent actors. 
These actors are mutually dependent, so policy can only be realized 
on the basis of co-operation. This co-operation, however, is by no 
means simple or spontaneous, and it requires different types of game 
management and network constitution (Klijn & Koppenjan, 2000). 
The network approach assumes that actors are mutually dependent. 
Actors cannot achieve their objectives without resources that are 
possessed by other actors (Klijn & Koppenjan, 2000). 

In the literature on governance, the concept of policy network 
could be located somewhere beyond or between the market and 
hierarchies (Kenis & Schneider, 1991). In relation to decision-making 
processes, many decisions in the public sector have to be made in 
networks that consist of various actors who are mutually dependent 
and have diverging interests (de-Bruijn, 2005). 

Policy networks have been intensively criticized in the literature 
(Blom-Hansen, 1997; Borzel, 1998; Dowding, 1995; Rhodes, 1996). 
One central point of criticism is that the network approach is not 
based on a solid theoretical body of knowledge (Borzel, 1998). 
Another criticism is that policy networks are not able to deploy any 
explanatory power (see Borzel, 1998; Dowding, 1995). In response to 
such criticism, Klijn and Koppenjan (2000) clarify the theoretical 
concepts and axioms of the policy network approach and argue that 
this framework has important explanatory power for both, strategic 
interaction processes as well as institutional relations. The 
researcher argues that the policy network approach has developed 
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into a relatively elaborate, empirically grounded, and recognizable 
theoretical framework. 

Klijn (1997) offers an excellent overview of the theoretical 
background of the policy network approach. As shown in Figure 3.1, 
the theoretical roots of the policy network can be found in policy 
science, organizational science, and political science.   

In spite of such criticism and limitations, however, policy network 
has some advantage as an approach for analysis. An advantage of the 
network concept is that it helps us to understand not only formal 
institutional arrangements but also highly complex informal 
relationships in the policy process (Kenis & Schneider, 1991).   
 
 

 
 
Figure 3.1 Theoretical Roots of Policy Networks (Klijn, 1997) 
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3.2.2 Advocacy Coalition Framework 

The advocacy coalition framework (ACF) was developed by Sabatier 
(1988). Its goal was to provide a coherent understanding of the major 
factors and processes affecting the overall policy process, including 
problem definition, policy formulation, implementation, and revision 
in a specific policy domain—over periods of a decade or more. This 
framework emerged out of the following: (a) a search for an 
alternative to the stages heuristic that was then dominating policy 
studies, (b) a desire to synthesize the best features of the 'top-down' 
and 'bottom-up' approaches to policy implementation, and (c) a 
commitment to incorporate technical information in a more 
prominent role in policy process theories (Sabatier, 1998). 

The ACF was developed upon a policy subsystem that is also 
known as a part of network theory. Various terms have been used by 
scholars, such as policy network, policy community, policy subsystem 
or policy domain (Coleman & Perl, 1999). Figure 3.2 presents a 
general overview of the framework from Sabatier (1998). On the left 
side are two sets of exogenous variables—one quite stable and other 
more dynamic—that affect the constraints and opportunities of the 
subsystem actors.  
 

 
Figure 3.2 ACF Diagram 1998 Version (Sabatier, 1998) 
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Within the subsystem, the ACF assumes that actors can be 
aggregated into a number of 'advocacy coalitions’ (usually one to 
four), each composed of actors from various government and private 
organizations, who both (a) share a set of normative and causal 
beliefs and (b) engage in a non-trivial degree of coordinated activity 
over time. The ACF explicitly argues that most coalitions will include 
not only interest group leaders but also agency officials, legislators 
from multiple levels of government, applied researchers, and perhaps 
even a few journalists. At any given point, the subsystem will usually 
contain a number of individuals and organizations unassociated with 
any coalition, but the ACF assumes that most will be unimportant 
over the long term because they will either leave or be incorporated 
into one of the coalitions (Sabatier, 1998).  

Elliot and Schlaepfer (2001) used the ACF to analyze the 
development of forest certification systems in Canada, Indonesia, and 
Sweden. For the Indonesian case study, they confirm that the 
Indonesian forest policy subsystem is dominated by a close alliance 
between the forest industry and the Ministry of Forestry, which is 
called a Forestry Coalition. There is a second, much weaker, coalition 
of NGOs and social organizations, which could be called the 
Environmental Coalition. Furthermore, the researcher found changes 
in international public opinion, leading to greater environmental 
concerns in some of Indonesia’s export markets, and the nomination 
of a new Minister of Forestry in 1993, who expressed concerns about 
the environmental impacts of forestry. Meanwhile, within the 
Indonesian forest policy subsystem, active policy learning was 
occurring throughout the 1990s, based on numerous national and 
international research projects and publications.  
 

3.2.3 The Rounds Model 

 
Teisman (2000) has compared and elaborated three models: the 
phase, the streams, and the rounds model in the Netherlands. The 
phase model focuses on successive and distinctive stages in a process, 
i.e. defining a problem, searching for, choosing and implementing 
solutions. The stream model emphasizes concurrent streams of 
participants, problems and solutions, defining decision making as the 
connection between these streams. Teisman then emphasized the 
third approach, the so-called rounds model, which assumed that 
decision making consists of different decision-making rounds.  
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The terms of rounds in decision making have been mentioned 
before by Kunreuther, Lathrop, & Linnerooth (1982). They developed 
an approach labeled the multi-attribute multi-party model (MAMP). 
The MAMP model is a natural extension of the burgeoning literature 
on the key role that limited time, attention, and information 
processing capabilities play in political decision making when there 
are uncertain outcomes and likely conflicts among interested parties. 
The model also highlights the importance of decentralized and 
sequential decision making and indicates the role that formal risk 
assessments have played at each stage of the process. The decision-
making process can be separated into different rounds. A round is 
simply a convenient device to illustrate a change in the focus of 
discussions. This new focus or direction can be triggered by: (1) a key 
decision taken (or stalemate reached due to conflicts among parties) 
or (2) a change in the context of discussions due to an anticipated 
event, the entrance of a new party, or new evidence brought to the 
debate (Kunreuther et al., 1982). 

As Radford (1978) and Monnikhof (2006) noted, the concept of 
rounds in decision making has been mentioned by Braybrooke (1974). 
Many complex decision problems are cyclical in nature. A round 
opens with an initiative or policy intention of one of the parties that 
serves as the “trigger” for the others. Each round ends with a crucial 
decision, a decision that offers a solution for the question that is 
central in the particular policy round. A crucial decision heralds a 
new round where it guides the subsequent policy game (Koppenjan & 
Klijn, 2004).    

Teisman (2000) argues that the added value of the rounds model 
as compared to the phases and streams models can be summed up in 
three points. First, in term of actors, problems, and solutions, the 
rounds model focuses on the interaction between actors, during 
which they can negotiate acceptable combinations of problems and 
solutions. In the rounds model, decision making is not about a single 
issue, or about separated streams of problems, solutions, and 
participants, but about dynamic combinations of sets of problems and 
solutions represented by different actors. Second, in terms of policy 
adoption, yardsticks, or results, a round begins and ends with the 
adoption of a certain combination of a problem definition and a 
(virtual) solution by one or more actors. Third, in terms of policy 
evaluation and evaluation criteria, evaluation in the rounds model no 
longer focuses on the question of whether the policy result agrees 
with a single policy intention, but whether the result responds to the 
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objective of all the parties involved at the moment policy effects can 
be distinguished.  

Figure 3.3 visualizes Teisman’s version of the concept of decision 
making in the rounds model. Teisman (2000) has applied the model 
to the case of the Betuwe line, a railway line intended for the 
transport of cargo between the port of Rotterdam in the Netherlands 
and Germany. 

 
Figure 3.3 The Concept of Decision Making in the Rounds Model 
(Teisman, 2000) 
 
 

3.2.4. Applying the Rounds Model and Networks Approach for 
Decision-making Process Analysis 

 
In the foregoing section (3.2.1-3), the study has discussed three 
conceptual models or frameworks that are found in the decision-
making process analysis literature. In regard to the large number of 
existing frameworks for decision-making process analysis, it is 
important to avoid creating and adding new ones unnecessarily. The 
most fruitful strategy would be to take the rounds model as the 
starting point since it explains the complexity of the decision-making 
process. The advantage of the rounds model is that it focuses on the 
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interaction between actors, and covers dynamic combinations of sets 
of problems and solutions in the decision-making process. 

Since the study aims to elaborate the complexity of the decision-
making process, the researcher has avoided binding himself too 
dogmatically or rigidly to one model or approach as each model has 
its own assumption. The aim is not to validate a preferred theoretical 
approach; rather, to borrow the model that has relevance in the 
context of the study. In addition to the rounds model, the policy 
network approach could complement the analysis.   

To conduct the analysis, the study adopts the rounds model 
(Teisman, 2000) to identify the rounds of decision making and the 
actors involved. To get an insight into the actors and their 
interaction, an analysis of actor and arena of decision making is 
undertaken following Koppenjan and Klijn (2004). 
 

3.3 Context: Infrastructure Policymaking, Changing 
Environment, and PPPs in Indonesia  

 
This section briefly presents Indonesia’s infrastructure development 
and policy and the changing environment of policymaking as a 
background to understand the actors, rules, and interactions: who 
participates and how they participate in the decision-making 
processes.     

Despite major infrastructural development since the first five-
year planning program was launched in the late 1960s, Indonesia 
still faces major challenges in its infrastructure sectors. In the 
transportation sector, roads in and around major cities are heavily 
congested, while many inter-urban and rural roads are in poor 
condition. The situation is almost the same for other sectors. There is 
a problem of insufficiency and spatial difference in infrastructure 
availability and service. 

Geographic conditions and an uneven distribution of the 
population pose a challenge in infrastructure provision. Developing a 
transportation system that serves the needs of the people and links 
densely populated Java, the rugged and sparsely populated terrain of 
Papua, and the hundreds of small populated islands in the Malukus 
and Nusatenggaras is no mean feat, as the system has to encompass 
inter-island shipping, river transportation, and civil aviation. 
Electricity supply systems outside the Java-Bali grid are highly 
fragmented. The fact that the primary energy resources are located 
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far from the main demand centers also makes infrastructure 
provision more difficult (Coordinating Ministry for Economic Affairs, 
2006b). To overcome the situation, Indonesia has adopted a regional 
approach in developing infrastructure by dividing the country into 
three regions: the developed region located in the western part of 
Indonesia and the developing and the newly developing regions 
located in the east (see Figure 3.4). The developed region is where the 
economic activities are concentrated with high demand for 
infrastructure and high commercial viability. The other two less 
developed regions, although they have similar needs for 
infrastructure, have low commercial viability (Coordinating Ministry 
for Economic Affairs, 2005). 
 

 

Figure 3.4 The Three Economic Regions in Indonesia 

 

3.3.1 Changing Environment 

 
During the Soeharto government regime (the New Order regime) 
beginning in 1966, the key components of the centralized system of 
public administration were put into place. The new system required 
all local government officials to be tied to a line ministry of the 
central government for budget and responsibility, and to the 
employees of the Ministry of Home Affairs for their salary. The 
national government appointed the district head (bupati), city 
mayors (walikota), and governors of the provinces. In addition, 
central government ministries operated offices at the local level, and 
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revenues for these offices (dinas) came directly from the central 
government (Silver, 2003). 

There have been marked changes in the public management of 
infrastructure, particularly after the financial crisis in 1998. The 
environment in which policymaking takes place has changed. 
Basically, the policy and framework for infrastructure development 
were embedded in a five-year development plan, or Repelita [now 
Indonesia’s medium-term development plan, or Rencana 
Pembangunan Jangka Menengah (RPJM)], which outlined the main 
policy priorities and direction of the government. Nowadays, the 
RPJM encapsulates the new president's vision of the future for the 
country and the strategy for its realization. This strategy marks yet 
another departure in the formulation of development policy. It 
underscores policy and institutional reform, and the role and 
involvement of civil society in development. It is more balanced in 
that the social and political agendas are just as important as the 
economic agenda. 

The decentralization program that was launched initially in 1999 
has transferred many responsibilities relating to infrastructure 
provision to sub-national entities. The role of central government 
agencies in infrastructure policymaking changed. There is now 
greater distribution of resources in decision making. In the past, 
Bappenas (the Ministry of National Development Planning) played 
an important role, which some people called a “super ministry.” 
Bappenas prepared the Repelita. Along with the Coordinating 
Ministry for the Economy and Industry, it also coordinated 
Indonesia’s policy development and had budgetary powers. 
Currently, its powers have been circumscribed, mainly because the 
ministry is no longer involved in budget decision making, focusing 
only on planning. 

The role of budget allocation was then shared between the 
Ministry of Finance and the House of Representatives. This gave the 
latter a stronger role in decision making than in the past. As part of 
the institutional reformation, several new ministry-level committees 
were established. For infrastructure-related institutions, new 
committees such as the Committee on Policy for the Acceleration of 
Infrastructure Development (KKPPI), Toll Road Authority Agency 
(BPJT), Telecommunication Regulatory Agency (Badan Regulasi 
Telekomunikasi Indonesia—BRTI) and other sector specific or cross-
sector committees were set up. 

As a result, public management in terms of planning, 
coordination and implementation in infrastructure became 
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complicated. Responsibilities were divided both horizontally and 
vertically, making integration of planning and coordination of 
implementation a formidable challenge (World Bank, 2004).  

Bappenas serves as the planning advisor for the committees, and 
the Coordinating Ministry of Economic Affairs focuses more on the 
short-term implementation matters. 

New institutions, new actors and changing roles for the actors 
resulted in the decision making powers becoming more distributed. 
Other dimensions in Indonesia’s environment of policymaking were 
corruption and governance (a sector department commonly combined 
the role of policymaker, regulator, and shareholder representative.)  

Much effort has been made since the collapse of Soeharto’s 
government to tackle corruption and create better governance. 
However, with the new environments and uncertainties involved, 
private businesses find that investment in infrastructure is more 
risky. 
 

3.3.2 Public–Private Partnership 

 
The lack of financing sources from the government budget has led 
policymakers to believe that PPP is one of the most promising 
answers for infrastructure investment. Infrastructure projects have 
been traditionally financed by government budgets and foreign loans, 
and operated by public entities. Driven by fiscal austerity and 
widespread disenchantment with the performance of SOEs, the 
government is now turning to the private sector to build, operate, 
finance, own, and transfer infrastructure facilities in many sectors.  

Indonesia is now in transition, moving from the state to private 
provision of infrastructure. However, private involvement in 
Indonesia is hampered to a varying degree by factors such as an 
inadequate legal and regulatory framework, poorly structured 
concession and contractual arrangements, high transaction costs, and 
a lack of an established reputation and track record where PPPs are 
concerned (Coordinating Ministry for Economic Affairs, 2006a). 

Much effort has been made, however, to restructure the 
government’s role in many infrastructure sectors. In term of 
operations, the public sector’s role is being transformed from that of a 
service provider to one of an overseer of service contracts. In policy-
making, the government separates responsibility of strategic 
planning, from regulation, and operation. The demarcation of roles 
and the creation of independent regulatory agencies are particularly 
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important when there is competition between private and publicly 
owned service providers, and when there is a need to insulate tariffs 
from political pressure. One such example can be found in the road 
sector. Jasa Marga (the SOE for toll roads) is no longer the regulator 
as well as the road service provider. A new toll road regulator agency 
(BPJT) has been established.  

This study assumes increased complexity in decision making. The 
changing environment has brought with it uncertainties. Raising 
networks and new players in policymaking can contribute to 
complexity. Even unitary decision makers face complexity, as Keeney 
and Raiffa (1976) noted; simple value problems would be 
conceptually easy to solve if there were no uncertainties. In complex 
value problems, consequences at the ends of the decision tree cannot 
be adequately described objectively by a single attribute. 
 

3.4 Research Method 
 
The previous section presented frameworks or models for the 
analysis. As Borzel (1998) has elaborated, in terms of the network 
approach, there are two methods (quantitative and qualitative) that 
researchers usually choose. Both methods consider networks as an 
analytical tool. The distinction is that the quantitative method 
approaches network analysis as social structure analysis. The 
relationships between actors are analyzed in terms of their cohesion, 
structural equivalence, and spatial representation using quantitative 
methods such as ascendant hierarchical classification, density tables, 
block models, etc. The qualitative approach, on the other hand, is 
more process-oriented. It focuses less on the mere structure of 
interaction between actors and more on the content of these 
interactions using qualitative methods. In this sense, the study 
prefers to use qualitative methods in order to respond to the research 
objective and questions.  

The objective of this study is to understand the complexity of the 
decision-making process in infrastructure investment in Indonesia, 
particularly in PPP arrangements. The research question is how 
decision making in infrastructure investment, particularly in the 
PPP scheme, has been conducted in Indonesia. The sub-questions 
are: to what extent do complexities of decision making actually exist? 
How does the government, as a key actor deal with the new 
environment? 
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Like many other research studies that have been conducted in 
this area, this one, too, works with case studies. Case study as a 
research strategy has been extensively applied for the topic of 
decision making. It is also useful for covering contextual conditions. 
Yin (1994) has defined a case study as an empirical enquiry that 
investigates a contemporary phenomenon within its real-life context, 
especially when the boundaries between the phenomenon and the 
context are not clearly evident.  

Four case studies on infrastructure investment based on the PPP 
scheme were selected (for a full description see section 3.5). These 
projects were selected because decision making in a PPP is extremely 
complex—there is not only institutional complexity but also strategic 
complexity (Klijn & Teisman, 2003).  

The theory, framework, or model described had to be supported 
by evidence or facts. Gathering evidence for policy analysis can be 
usefully divided into two broad categories: document research and 
field research. Field research includes conducting interviews and 
gathering original data. Document research includes reviewing 
relevant literature dealing with theory and evidence and locating 
existing sources of raw (primary) data (Weimer & Vining, 2004).  

The researcher’s strategy in collecting data and evidence was 
twofold. First, collection of data on events: lists of actions and 
policies, i.e., what is recorded in newspaper archives. The researcher 
collected archival records of news related to the four projects from 
major national newspapers and magazines, (many are from 
KOMPAS, the daily newspaper). Then the data and results were 
verified by interviewing actors from the private sector and the 
government staff involved with or likely to know about the project. 
Interview guides (see Appendix 3.2) were used to interview 22 actors 
(for names and designations, see Appendix 3.3). These were among 
the most influential people in the network, with prominent positions 
in the major organizations or institutions in the network. In addition, 
the researcher gathered a number of policy documents from 
government offices and from preeminent actors such as private 
companies involved in the project.  

The study concentrates on case studies related to the transport 
sector since transport infrastructure is closely related to economic 
geography and spatial development (see chapter 5). Another reason is 
that a transportation project such as a toll road is most suitable for a 
PPP case analysis in Indonesia. The study also considers case studies 
during different project time spans in order to capture policy 
evolution. Hence, four case studies covering different time periods 
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have been selected. The first one is the Cawang–Tanjung Priok toll 
road project for building an inner ring road in Jakarta. The project 
was completed in the 1990s and could be categorized as a success 
story. It is assumed that private-sector participation in this project 
was quite high. The second case study is the Cipularang toll road, a 
new toll road built in 2005 connecting two cities (Jakarta and 
Bandung) in two provinces (Jakarta and West Java). The third case 
study is the Jakarta Outer Ring Road (JORR) Project, which was 
completed recently. The fourth case study is a triple-decker project, a 
combination of arterial road, toll road, and light rail transportation 
located in Jakarta. This project, however, failed and was finally 
abandoned. So the study covers more and less recent cases among the 
research projects, and more and less successful ones. For each of the 
case studies, the analysis will start by identifying the “rounds” of 
decision making and the actors involved, and subsequently analyze 
the “arenas” of interaction between the actors. 
 

3.5 Case Studies: Four PPP Toll Road Projects  
 
This section presents a description of each of the infrastructure 
projects selected as a case study. To recapitulate, the researcher 
selected PPP project cases because PPPs are well suited as examples 
of decision making, cooperation, and coordination in a complex 
situation (Edelenbos & Klijn, 2007; Klijn & Teisman, 2003). The 
study deliberately selected PPP projects (toll roads) in the transport 
sector, which is one of the sectors in infrastructure development that 
is widely discussed for its impact on the spatial economy. (Appendix 
3.1 shows location of case studies in Jakarta and West Java.)   

Toll road development in Indonesia began in 1978 with the 
operation of the Jagorawi (Jakarta–Bogor–Ciawi) toll road. At the 
time, PT Jasa Marga was the only toll road operator in Indonesia. 
The government embarked for private sector participation in 1987 
with the Build Operate Transfer (BOT) scheme. However, until 2006 
only about 606 km of toll roads were in operation, of which 464 km 
was being managed by PT Jasa Marga, and the remaining 142 km by 
a private enterprise. This achievement is quite low when considered 
in the context of Indonesia’s geographic spread and the achievement 
of  countries such as China and Malaysia.  
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In response to the low progress of toll road development, the 
government has focused on improving the PPP legal and institutional 
framework. This section sheds light on the decision-making process 
of infrastructure projects within the PPP scheme. 

The first study on a toll-way system for Indonesia was done in 
1974, right after the completion of the Jakarta Metropolitan Area 
Transportation Study (JMATS) conducted by a German consultant 
(Arge Becker-Intertraffic) under the framework of the Technical 
Cooperation Agreement between the Government of Indonesia and 
Federal Republic of Germany. The Directorate General of Highways 
(the Bina Marga) then commissioned the same consultant to 
investigate the technical, economic, and financial feasibility of the 
Jakarta-West Java Tollway system. The work started in November 
1974 and was finished in October 1976. The Jakarta-West Java 
Tollway system comprised the Jakarta Intra Urban System of 
tollways, the Jakarta Ring Road, and three regional highways in the 
major transportation and development corridors leading east, west, 
and south from the capital city (Ministry of Public Works, 1978). 

Based on the study, the government then decided to construct 
three regional highways surrounding Jakarta: the Jakarta-Bogor-
Ciawi highway, the Jakarta–Tangerang highway, and the Jakarta–
Cikampek highway. Construction of the first two was financed by the 
Overseas Cooperation Fund, Japan (OECF), and the third highway 
was financed by the World Bank.  

The first case study is the Cawang–Tanjung Priok toll road 
project, which was then extended to the Cawang–Tanjung Priok–
Pluit toll road. This is the first renowned PPP project for toll road 
development in Indonesia. The road was built and operated by a 
private company, PT Citra Marga Nusaphala Persada (CMNP). The 
company was owned and directed by Siti Hardiyanti Rukmana, a 
daughter of former president Soeharto. (She is no longer a 
shareholder of the company now.) The company got the contract from 
the government in 1987, and construction began in 1988. 

The second case study examines the Cikampek–Purwakarta–
Padalarang (Cipularang) toll road. The road has been designed to 
anticipate potential high traffic from Jakarta to Bandung and vice 
versa. It will connect two existing toll roads in Jakarta (the Jakarta–
Cikampek toll road) and a toll road in Bandung (the Padalarang–
Cileunyi toll road).  

The third case study evaluates the JORR. Sixty-seven km long, 
the JORR was conceived in 1976 as part of the West Java Tollway 
System and was envisaged to play an important role in 
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complementing the three regional highway systems (Jagorawi, 
Jakarta-Cikampek, and Jakarta–Tangerang), to ease traffic 
congestion in the center of the capital, and to create a better links to 
the Tanjung Priok Harbour and the Soekarno Hatta Airport. 

The fourth case study describes the Triple-Decker Project 
situated in Jakarta. It is a three-level transportation system 
consisting of an arterial road on the ground level, an elevated light 
rail transit track on the second level, and a toll road on the top level 
linking Cinere, South Jakarta, with downtown Kota, West Jakarta. 
The project was proposed and initiated by a private company, PT 
Citra Lamtorogung Persada, in cooperation with PT Steady Safe. 
One of the companies (PT Citra Lamtorogung Persada) is owned by 
Siti Hardiyanti Rukmana, better known as Mbak Tutut, the eldest 
daughter of President Soeharto. 
 

3.6 Analysis and Discussion 
 
The empirical events and the course of action taken by the actors in 
the four cases lead to an analysis of the decision-making processes, 
from which a number of conclusions can be drawn.  

3.6.1 Analysis of the First Case   
 
With closer attention to the streams of decisions taken by several 
actors, a number of different rounds can be distinguished. Table 3.1 
summarizes the rounds of decision making in case number one. 

The Cawang–Tanjung Priok toll road is part of Jakarta’s intra-
urban tollway. Initially, the road was built mainly to anticipate 
incoming traffic flow as a result of the completion of the regional 
highway between Jakarta and Cikampek. The government and donor 
agency realized that after the completion of the Jakarta–Cikampek 
freeway, the traffic volume for the metropolitan area of Jakarta was 
potentially high and could cause serious distribution problems inside 
Jakarta. The World Bank, which financed the Jakarta-Cikampek 
freeway, requested that the Directorate General of Highways should 
solve this problem.  

The request by the World Bank was the starting point of the first 
round in the decision-making. The round ran smoothly, and there 
was no significant disagreement. It was completed when the 
government of Indonesia, using OECF funds, requested the Japanese 
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consultant (Pacific Consultants International) to conduct a review of 
the feasibility study of the Jakarta Intra Urban Tollway, including 
the preliminary design and detailed engineering services. The 
Jakarta Intra urban Tollway network then consisted of three links 
and additional one link of the Jakarta Harbour road that would 
connect the three regional highways. The feasibility study of the 
Cawang–Tanjung Priok toll road was completed in 1983.  

Aiming to find alternative ways of financing infrastructure, the 
government decided to invite private partnership. The tender 
offering of the Cawang–Tanjung Priok toll road triggered the second 
round of the decision-making process, mainly to explore private 
participation. The round ended with the government declaring the 
CMNP consortium as the contractors. Following the decision, in 1987 
a new feasibility study was conducted with a new, elevated toll road 
idea.  

The third round started when a decision had to be made after the 
new toll road project Tanjung Priok–Pluit/ Jembatan Tiga was 
completed. The toll road was also operated by CMNP. Both projects 
are part of the intra urban tollway system. The other part of the 
project in the Intra Urban Tollway system (Cawang–Tomang–Pluit 
toll road) was executed by the state-owned company toll road 
operator PT Jasa Marga. A new proposal to increase the concession 
period of CMNP and revenue-sharing of the toll road collection 
between the CMNP and Jasa Marga was then submitted.  

 
Table 3.1 Rounds of Decision Making (first case study) 
Main empirical events Interpretations based on 

the rounds model 
A request by the World Bank to 
the government to anticipate 
transport problems in Jakarta. A 
feasibility study of the Jakarta 
Intra Urban Tollway then 
conducted, including the 
preliminary design and detailed 
engineering services (1983) 

The first round:  
exploring an action to 
anticipate future problems and 
the need for transport 
infrastructure   

Government offers partnership to 
private company. Finally, the 
CMNP consortium wins the 
contract (1986/1987).  

The second round: 
making goals to develop and to 
apply the idea of a private 
provision in infrastructure  
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Main empirical events Interpretations based on 
the rounds model 

New construction of harbor toll 
road Tanjung Priok–Jembatan 
Tiga by PT CMNP as an extension 
of Cawang–Tanjung–Priuk toll 
road to Jembatan Tiga (1993)  

The third round: 
new agreement on concession 
and revenue-sharing is 
proposed after the new toll 
road is constructed    

Government announces it will 
evaluate and renegotiate toll road 
management and concession for 
Cawang-Priok-Pluit (2000). 
Finally, a new revenue-sharing 
agreement was reached (2002). 

The fourth round: 
economic crisis followed by 
political reform creates huge 
pressure on the government to 
evaluate toll road management 
for projects touched by 
corruption 

Adapted from Teisman (2000) 
 

The third round was wrapped up when the government decided to 
combine the toll road projects into one package and distribute the 
combined revenues from toll collection in the network to PT Jasa 
Marga and PT CMNP. However, the allocation was unfair as PT 
CMNP received 75 percent while PT Jasa Marga received only 25 
percent.  

Provoked by anti-corruption and anti-Soeharto issues, in 2000, a 
fourth round emerged. The government announced that it was 
evaluating and renegotiating toll road management and concessions 
for the Cawang–Tanjung Priok–Pluit toll road, which was followed by 
the establishment of a team to renegotiate an unfair MOU on 
revenue sharing between PT Jasa Marga and PT CMNP. Finally, in 
2002, a new deal on revenue sharing was announced: 55 percent for 
CMNP and 45 percent for Jasa Marga.  

Table 3.2 depicts the group of actors that can be distinguished 
during each round of the decision-making process. In the first round, 
the study identified the World Bank, the Directorate General of 
Highways, and the government of Japan. In this round, all the actors 
shared the same perception about the problem even though they 
participated in different ways, since the resources they brought to 
the table were different. 

In the second round, three actors were identified: the Directorate 
General of Highways, a private company, and a state-owned 
company, Jasa Marga. In this round, the government conducted a 
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PPP investment procedure. Participation was regulated by central 
government regulation. With common interests and a superior 
informal resource held by a private company (CMNP), the round 
went smoothly and finally CMNP was elected as the operator of the 
toll road. In the third round, CMNP dominated the decision-making 
process due to the informal power the consortium held. However, 
during the fourth round, the decision made in the third round had to 
be revised. 
 
Table 3.2 Actor Analysis (first case study) 
Round Main actors Participation 
1 The World Bank  Requested the government to solve 

a potential problem of congestion in 
regard to the opening of new inter-
regional highways   

 Directorate 
General of 
Highways 

Made the transport infrastructure 
planning and policy 

 Government of 
Japan (OECF) 

Financed the feasibility study 

2 Directorate 
General of 
Highways 

Sought private involvement in 
transport infrastructure 
development  

 Private company 
(CMNP) 

Participated in the process of 
private operator selection for the toll 
road 

 Jasa Marga As a toll road regulator at that time, 
Jasa Marga managed the agreement 
with CMNP  

3 CMNP Built and operated the new toll road 
connected to the previous toll road  

 Jasa Marga Cooperated with CMNP ideas of 
new toll road revenue-sharing 

 Ministry of 
Finance & 
Ministry of Public 
Works 

Issued the legal framework for the 
revenue-sharing agreement 

4 Coordinating 
Ministry of 
Economic Affairs 

Issued the legal framework for 
review of the toll road agreement 
link to suspected corruption  

 Jasa Marga Negotiated revenue-sharing 
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Round Main actors Participation 
agreement 

 CMNP Negotiated revenue-sharing 
agreement 

 Ministry of 
Finance and 
Ministry of Public 
Works 

Withdrew the previous legal 
framework for the revenue-sharing 
agreement 

Adapted from Koppenjan and Klijn (2004) 
 

Policy games are complex not only because there are many players 
making unpredictable strategic choices, but also because they are 
often simultaneously involved in more than one arena (Van-Gils & 
Klijn, 2007). The researcher identified four arenas in the first case: 
the planning arena, the PPP arena, the toll road management arena, 
and the political arena. Summaries of arena analysis are presented 
in Table 3.3 The fourth round, which deals with the review and 
renegotiation of revenue-sharing, takes place in two arenas: the toll 
road management arena and the political arena. The decision of the 
revenue-sharing review was made within the context of political 
reform, which then affected the decision made in the toll road 
management arena.  

There were different interactions among the actors in each arena. 
The Directorate General of Highways had frequent interactions with 
almost all arenas, while the donor agencies had less frequent 
interactions compared to other actors. With this kind of contact 
pattern, the Directorate General of Highways became the central 
actor in the network.   
 

Table 3.3 Arena Analysis (first case study) 
Arena Round Key actors Activities 
Planning 
Arena 

1 Responsible 
government 
department; 
donor agency 

Preparing a policy to 
ease the projected 
problem in the 
transport system 

PPP Arena 2 Government 
department; 
SOEs; private 
company 

Exploring private 
partnership for 
transport 
infrastructure 
investment 
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Arena Round Key actors Activities 
Toll Road 
Management 
Arena 

3 SOEs in toll road 
operation; a 
private company; 
Ministry of Public 
Works; Ministry 
of Finance 

Creating new 
concession for toll 
road operation 

 4 SOEs in toll road 
operation;  a 
private company; 
the responsible 
government 
department 

Renegotiating and 
revising the former 
agreement 

Political 
Arena 

4 House of 
Representatives; 
the responsible 
government 
department  

Renegotiating and 
revising the former 
agreement 

Adapted from Koppenjan and Klijn (2004) 
   

3.6.2 Analysis of the Second Case Study   

The same process that was followed for the first case study was 
adopted, beginning with identifying the rounds of decision making. 
Four rounds of decision making were identified, as summarized in 
Table 3.4. The first round started when the government decided to 
conduct a study on the Jakarta West Java tollway system. The study 
was completed in 1976. The government then decided to conduct a 
further feasibility study of the Jakarta–Cikampek toll road in 1984. 

The second round dealt with an initiative for private partnership. 
Initially, in 1986, the project was offered internationally and tried to 
attract foreign investors. In the end, in 1994, PT Citra Ganesha 
Marga Nusantara emerged the winner in the bidding process and 
held the right of concession, to build and operate the Cikampek-
Padalarang toll road network. The consortium members consisted of 
Trafalgar House from England with 40 percent of the shares, and PT 
Citra Lamtoro Gung Persada and PT Jasa Marga each had 30 
percent. Land clearance was done by the government from 1990 to 
1992.   
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However, the consortium did not make any significant progress in 
construction due to financial problems because of the Indonesian 
financial crisis in late 1997. The third round mainly dealt with the 
impact of the crisis. The government issued a presidential decree 
(number 39/97) in 1997 and decided to postpone major infrastructure 
projects (one of them the Cipularang toll road project). Later, in 2001, 
the Ministry of Settlements and Regional Infrastructure (now the 
Ministry of Public Works) withdrew the toll road concession from PT 
Citra Ganesha Marga Nusantara. Following that, PT Jasa Marga 
requested the right of concession of the Cipularang toll road project 
from the government. The government then agreed to give the 
Cipularang toll road concession to Jasa Marga. 
 
Table 3.4 Rounds of Decision Making (second case study) 
Main empirical events Interpretations based on the 

rounds model 
Study of the Jakarta-West Java 
Tollway system (finished in 
1976). Project feasibility study 
(1984). 

The first round 
explored a trans-regional 
highway transportation system  

The toll road project was offered 
to foreign investors (1986). The 
consortium Citra Ganesha 
Marga Nusantara wins the 
contract (1994).  

The second round 
explored private provision 

The government announced its 
decision to delay the project 
because of the economic crisis 
(1997). The government then 
canceled the concession from 
CGMN (2001) and decided that 
Jasa Marga (toll road SOEs) 
should take over the project 
(2002). 

The third round 
dealt with the financial crisis 

President Megawati requested 
that Jasa Marga continue 
construction of stage II of the 
Cipularang toll road (2004). 

The fourth round— 
Stage II of the Cipularang toll 
road 

Adapted from Teisman (2000) 
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Construction of the first stage of the Cipularang toll road began in 
2002. The first stage involved construction of 18 km of road, which 
was then officially opened for public use by President Megawati in 
2004. During the ceremony, President Megawati requested that PT 
Jasa Marga construct the second stage of the Cipularang toll road, 
which was to be finished before April 2005, mainly because there was 
an Asia–Africa conference in Bandung in 2005. According to Jasa 
Marga’s previous plans, the second stage of the Cipularang toll road 
was scheduled for completion in 2006, not in 2005. Construction of 
the second stage of Cipularang (length 41 km) was technically more 
difficult due to the geographical terrain, which was hilly and 
required high bridges to be constructed. On April 24, 2005, 
participants in the Asia–Africa Conference finally used the road to 
travel from Jakarta to Bandung. The official opening ceremony was 
launched by President Susilo Bambang Yudhoyono in early June 
2005, and the road opened to the public on April 26, 2005. 

In the second case study, the actors are distinguishable in only 
three main groups: the central government, the private sector, and 
SOE for toll roads (Table 3.5). It was only to be expected that, in such 
a scenario, the central government would take the lead in decision 
making due to the social and political characteristics where the 
hierarchy in the public administration system was applied.  
 
Table 3.5 Actor Analysis (second case study) 
Round Main actors Participation 

1 Directorate General 
of Highways 

Transport infrastructure planning 
and policy 

2 Directorate General 
of Highways 

Sought private involvement in 
transport infrastructure 
development  

 Private investor Private operator of toll road 

 Jasa Marga As a toll road regulator at that 
time, Jasa Marga managed the 
agreement with private operator 

3 Central 
Government 

Decision to delay the project and 
revise the right to concession  

 Jasa Marga Interested in project development  
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Round Main actors Participation 

 Private operator 
(CGMN) 

Loss of concession 

4 Central 
government 

Full support during the second 
stage of development 

 Jasa Marga Sped up the project completion 
Adapted from Koppenjan and Klijn (2004) 
 
There were more actors involved in decision making during the 
second round. This was mainly due to government support for private 
participation in infrastructure investment. The pattern of 
participation and the perception of actors during the second round 
was similar to what was observed during the second round in the 
first case study. 

The decisions about the Cikampek–Padalarang toll road project 
were made in more than one arena. The financial crisis also created a 
new context policy that affected the decision-making process in the 
PPP arena. Table 3.6 presents an arena analysis with the key actors’ 
involvement and their activities in the arena. 

Readers can observe that in the interaction among the three 
actors in the second case study there exists almost the same high 
frequency of interaction. However, we should also note the 
institutional context, such as the formal structure of relationship 
between the Directorate General of Highways and Jasa Marga as an 
SOE. In this case, a formal rule should play an important role in the 
interaction process among actors. In reality, an informal rule is 
formed during the mutual interaction (Koppenjan & Klijn, 2004). 
  
Table 3.6 Arena Analysis (second case study) 
Arena Round Key actors Activities 

Planning 
Arena 

1 Responsible 
government 
department 

Creating a master plan 
of transportation 
network and policy 

PPP 
Arena 

2 Government 
department; SOEs; 
private company 

Exploring private 
partnership for 
transport 
infrastructure 
investment 

Adapted from Koppenjan and Klijn (2004) 
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3.6.3 Analysis of the Third Case Study 

 
The first round of the decision-making process on the JORR project 
revolved around conducting a study on the Jakarta West Java 
tollway system. The study was completed in 1976. The second round 
related to the PPP initiative and ended with the decision that the 
JORR would be divided into seven sections (S, E1, E2, E3, N, W1, 
W2), and that the project concessions would be awarded to PT Citra 
Mataram Satnamarga Persada, PT Citra Bhakti Margatama 
Persada, and PT Marga Nurindo Bhakti under a BOT scheme with 
the state-owned toll operator PT Jasa Marga. Some of the private 
companies are partly owned by former president Soeharto's daughter 
Siti Hardijanti Rukmana. 

Like the second case study (the Cipularang project), the third 
round of JORR decision making was related to the problem of the 
economic crisis in late 1997. Construction commenced in 1993, but 
had to be abandoned when the crisis occurred. The Asset 
Management Unit of the Indonesian Bank Restructuring Agency 
(IBRA) then took over the companies’ bad debts as the three 
companies could not repay their loans to the banks. In return, the 
companies surrendered the toll road project to the agency. IBRA and 
Jasa Marga then established a new company under the name PT 
Jalantol Lingkar Luar Jakarta (JLJ) to take care of the toll road 
project and take responsibility for settling its debts to IBRA. One of 
the main duties of JLJ was to find a strategic partner or new investor 
for the JORR project.  

In 2001, IBRA announced that a consortium company, DRB-
HICOM from Malaysia, had been selected as the preferred bidder for 
JORR. However, in the same year, Parliament requested that the 
JORR project be retendered. The government agreed to retender 
JORR using the right-to-match scheme, where DRB-HICOM 
Malaysia was the preferred bidder. If other investors proposed a 
lower price, DRB-HICOM had the right to make the same bid. If 
DRB-HICOM was uninterested, then the winner who proposed the 
lowest price would be the investor. When the project retender process 
was finalized, there were four applicants: Torno Internationale Spa, 
Gamula Berhad, the Jakarta Infrastructure consortium, and the 
Malaysian consortium. However, all of them, including the preferred 
bidder, were rejected due to their inability to fulfill requirements. 
Later on, in 2002, legal opinion from the Attorney General, which 
was sought on a request from BPPN, said that the Malaysian 
consortium did not have a right anymore over the JORR project. 
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Table 3.7 Rounds of Decision Making (third case study) 
Main empirical events Interpretations based on the 

rounds model 
Study of the Jakarta-West Java 
Tollway system (finished in 
1976). 

The first round covered 
planning transport infrastructure 
system and development 

JORR was divided into seven 
sections and project concessions 
awarded to CMSP, CBMP, and 
MSB (1990s). 
 

The second round dealt with 
public–private partnership 

Presidential decree to postpone 
projects due to economic crisis 
(1997). Finally, JORR 
concession projects were 
awarded to the state-owned toll 
road operator Jasa Marga 
(2002) 

The third round dealt with the 
financial crisis 

 
Landowners rejected the 
compensation on offer of land 
acquisition (2004). 

 
The fourth round tackled 
land acquisition 

Adapted from Koppenjan and Klijn (2004) 
 

The government, through the Committee on Financial Sector Policy 
(KKSK), finally decided that the JORR project should be transferred 
to the state-owned PT Jasa Marga. In addition, KKSK also gave Jasa 
Marga a discount, whereby the company could pay BPPN 50 percent 
of the total amount within six months, and could pay the rest by 
issuing an obligation. Jasa Marga then resumed construction under 
the JORR project. The third round ended when finally the 
government awarded Jasa Marga the JORR toll road project.  

The fourth round was initiated to tackle the problem of land 
acquisition and clearing. A decision made by some landowners who 
rejected the compensation offered by Jasa Marga triggered a long 
battle during this round. It made little sense to go ahead and 
complete the construction of the toll road because of the blockade 
created by the landowners. Table 3.7 summarizes the rounds of 
decision-making process in the third case study.  
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To analyze the actors’ participation and perceptions in the third 
case study, let us concentrate on the third and fourth rounds. In the 
first and second rounds, the actors, participation, and perception 
were almost identical to those of the previous cases. In the third 
round, actors who were not directly related to toll road investment 
were involved in the decision-making process. Actors such as the 
BPPN made a central decision by redistributing Indonesia’s rights of 
toll road operator. A summary of the actor analysis is presented in 
Table 3.8, while arena analysis is presented in Table 3.9. 
 
Table 3.8 Actor Analysis (third case study) 
Round Main actors Participation 

1 Directorate General of 
Highways 

Transport infrastructure 
planning and policy 

2 Directorate General of 
Highways 

Seeking private involvement in 
transport infrastructure 
development  

 Private investor Private operator of toll road 

3 Jasa Marga As a toll road regulator at that 
time, Jasa Marga managed the 
agreement with the private 
operator 

 Central Government Decision to postpone the 
project and revise the 
concession right 

 Jasa Marga Interested in project 
development  

 Indonesia Bank 
Restructuring Agency 

Redistributing the project to a 
new investor 

 Private toll road 
operator. 

Interested in project 
development 

4 Central Government Drafting legal framework of 
land acquisition such as 
presidential decree. 
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Round Main actors Participation 

 Jasa Marga Persuading landowner and 
approaching the central 
government to create a legal 
framework for land acquisition 
for development   

 Landowner Demanding higher payment for 
land acquisition 

Adapted from Koppenjan and Klijn (2004)  
 
Table 3.9. Arena Analysis (third case study) 
Arena Round Key actors Activities 
Planning 
Arena 

1 Responsible 
government 
department 

Creating a master 
plan of 
transportation 
network and policy 

PPP Arena 2 Government 
department, SOEs, 
private company 

Exploring private 
partnership for 
transport 
infrastructure 
investment 

Banking and 
Asset 
Restructuring 
Arena 

3 Committee on 
Financial Sector 
Policy; Indonesia 
Bank Restructuring 
Agency; banking 
sector; private 
company 

Managing assets 
(such as toll road) 
and transferring a 
concession right 
and obligation  

Political 
Arena 

3 House of 
Representatives; the 
central government 

Ensuring fair 
treatment of the 
toll road 
investment for toll 
road companies 

Adapted from Koppenjan and Klijn (2004) 
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3.6.4 Analysis of the Fourth Case  
 
The rounds of decision making started with a proposal by a private 
company, CMNP, to build a triple-decker project—a three-level 
transportation system. The project’s aim was to resolve the chronic 
problem of transportation in Jakarta and, in particular, to ease the 
traffic congestion. The government also planned to construct a 
subway between Kota and Blok M, also in South Jakarta. Informally, 
President Soeharto agreed to the proposal of the elevated road 
linking Blok M and Kota in 1991, and the project feasibility study 
was completed in 1993.  

Unlike the subway system, a three-level transportation triple-
decker project for the Jakarta transportation network was not 
included in the spatial plan or the city’s master plan for 1985–2005. 
This issue generated a second round of decision making related to 
spatial planning and environment. In August 1997, the project was 
then finally included in the revised 1997–2010 spatial plan, which 
replaced the 1985–2005 spatial plan.  

Both projects seemed to have an equal chance of being adopted. 
According to the initial plan, the construction of the subway would 
begin in 1997, while the groundbreaking of the triple-decker project 
was also scheduled for mid-1997. The Mass Rapid Transit Subway 
system was to be built by a consortium of Indonesian, Japanese, and 
German companies called the Indonesian Japan European Group, 
and President Soeharto’s son, Bambang Trihatmodjo, was part of it. 

Realizing that the construction of a mass rapid railway network 
in Indonesia by private companies would be difficult at that time due 
to a series of constraints (all of the country’s railway systems are 
under the control of the state-owned railway company Perumka, now 
PT KAI), PT Citra Lamtorogung Persada tried to cooperate with 
Perumka to operate the light rapid transit system. PT Jasa Marga 
was also to be part of the project for the toll road operation. 

A legal issue came up before construction, viz. whether a 
presidential decree (Keppres) was required to carry out the 
construction. The company, however, secured permits or decision 
letters from the Ministry of Public Works and the Ministry of 
Transportation. But this did not satisfy the city government of 
Jakarta, who asked for a presidential decree as a legal basis to give a 
clear picture as to what role it should play.  

Despite the heavy burden due to the financial crisis in late 1997, 
the company was still looking for a possibility to continue the project. 
A new governor, Sutiyoso, also supported continuation of the project.  
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A new issue that came up in 1998 was an environmental impact 

analysis (Analisis Mengenai Dampak Lingkungan—AMDAL). Since 
the construction activity had already been given the go ahead, the 
environmental impact analysis demand came quite late. Yet another 
issue was public involvement in the project. Furthermore, the 
developer was asked to place project implementation details in the 
public domain.  

Finally, in early 1999, the government decided to cancel the 
triple-decker project permit. Thus the fourth round dealing with the 
Asian financial crisis ended with the cancellation of permits for 
construction and investment, the orders for which was released by 
the Ministry of Public Works and the Ministry of Transportation. 
Table 3.10 presents the rounds of decision making for the fourth case 
study. 
 
Table 3.10 Rounds of Decision Making (fourth case study) 
Main empirical events Interpretations based on the 

rounds model 
A proposal was submitted to the 
government by a private party 
for a triple-decker project. 
(1991). Feasibility study (1993) 

The first round: 
proposal for triple-decker project 

Project included in 1997–2010 
revised Jakarta Metropolitan 
spatial plan (1997). Pressure on 
providing an environmental 
impact analysis prior 
construction (1998).  

The second round: 
spatial planning and 
environment 

The government decides to 
cancel the project permit letter 
(1999). 

The third round: 
impact of the financial crisis 

Adapted from Koppenjan and Klijn (2004) 
 

The regional government of Jakarta played an important role in the 
decision making. The proposed infrastructure had to be in line with 
the spatial plan for Jakarta. Therefore, in the second round (see 
Table 3.11), the decision by the regional government to revise the 
spatial plan was central to the project. 
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Table 3.11 Actor Analysis (fourth case study) 
Round Main actors Participation 
1 Private Company Proposing an unsolicited 

transport infrastructure 
project for the Jakarta area  

 Central government 
(Ministry of 
Transportation and 
Ministry of Public Works) 

Issuing construction permit 

 Perumka (stated-owned 
train operator)  

Agreeing to operate the train 
in the triple-decker system 

2 Regional government  Revising the spatial plan 

 Private company  Convincing the regional 
government and 
environmentalists 

3 Private company Recalculating the company’s 
financial burden and 
exposure from the crisis 

 Central government 
(Ministry of 
Transportation and 
Ministry of Public Works) 

Canceling the consortium’s 
construction permit 

Adapted from Koppenjan and Klijn (2004)  
 
 
The decision making involved in the proposed project was mainly 
located in two arenas: the planning arena and the regional policy 
arena. Table 3.12 presents the arena analysis. In this case, the local 
government participated significantly in the planning arena. The 
local government also became a key actor in the regional policy 
arena. Issues such as environmental impact assessment and spatial 
planning were discussed here. 
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Table 3.12 Arena Analysis (fourth case study) 
Arena Round Key actors Activities 
Planning 
Arena 

1 Private company, 
central government, 
local government 

Submitting the 
proposal and 
making a decision 

Regional 
Policy 
Arena 

2 Local government, 
the Ministry and 
Department, 
environment 
interests group   

Spatial planning 
and environmental 
planning 

Adapted from Koppenjan and Klijn (2004) 
 

3.6.5 Comparison of the Four Cases Studies 
 
During the initial phase of the development of highways, the main 
actors in policymaking were the central government (the Directorate 
General of Highways) and the donor agency. Subsequently, as seen in 
the first case study, a private company came into the arena, and the 
donor agency exited the arena. The new policy of private involvement 
in infrastructure automatically added a new actor to the 
policymaking arena.  

In addition, economic, social, and political environmental changes 
brought in new actors. The emergence of politicians in parliament as 
new actors can be seen clearly from the third case study; they played 
significant roles in the decision-making process. Furthermore, 
according to Blom-Hansen (1997), reform in municipal areas could 
also create new actors in the national arena.  

The lack of public consultation, as can be seen from the fourth 
case study, shows that including actors who are concerned with the 
issues is essentially important in opening up the policy networks to 
an extensive set of actors who cannot be considered experts, but who 
are stakeholders all the same (Montpetit, 2003).    

With the increasing number of actors, powers also become more 
distributed, and there was every likelihood that the central 
government’s dominant role would be eroded. We can see from the 
planning initiative that among the four cases studies, only in the 
fourth one did the planning initiative come from the private sector. 
Therefore, generally, we can conclude that the public actors (central 
and city governments) continue to play a key role in the process, 
especially in consultation.  
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In the fourth case study, even though the developer had already 

received a permit letter from the Ministry of Public Works and the 
Ministry of Transportation, construction could not be started since 
the local network (city government of Jakarta and local council) could 
not make a decision without a presidential decree. This suggests that 
decisions in PPP projects have to be linked to various different 
actors, arenas, and networks, which constitutes not only an 
organizational problem in terms of management but also a domain 
problem (Klijn & Teisman, 2003).  

In this framework, a specific role can be identified for network 
analysis. Network analyses are becoming an increasingly significant 
aspect of the governmental praxis as planning and policy designs 
move further and further from coercive centralized methods toward 
the more flexible and complex public management strategies 
characteristic of the current era of governance (Howlett, 2002). 
 

3.7 Conclusion 

 
This chapter examined the decision-making process of infrastructure 
through PPPs. The conclusion drawn was that it has become more 
complex. Based on a preliminary analysis of four case studies in 
Indonesian PPP projects, the study found evidence that in recent 
cases, in line with social and environmental changes, decision 
making could be seen as a series of rounds where decisions are taken 
in various arenas as a series of interactions among multiple actors 
involved in the network.    

One of the apparent implications is that network analyses are 
also becoming increasingly significant for the planning and decision 
making of infrastructure in the current era of governance. The 
perspective of governance as network steering (Klijn & Koppenjan, 
2000; Koppenjan & Klijn, 2004) recommends the participation of 
stakeholders in policymaking because of the interdependency 
between actors. Government and business, both control sources that 
are necessary to spatial investments and other policy (Oosten & 
Esselbrugge, 2004).  

From this point of view, the design of policymaking for 
infrastructural investment and PPPs particularly should be more 
sensitive to the real characteristics of the decision-making process. 
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Appendix 3.1 Location of case studies 
 

 
 
Source: Indonesian Toll Road Authority (BPJT) 
Retrieved on February 09, 2009 from http://www.bpjt.net 
 

http://www.bpjt.net/�
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Appendix 3.2 Interview Guide 
 
 
Two types of interview guides were used for this research: (1) An 
interview guide for the macro policy perspective, intended for policy 
makers to get information on the overall infrastructure policy 
process, and (2) An interview guide for project-specific processes, 
intended to get data and information on the project decision-making 
process (specifically as case studies).  
 
(1) Interview guide for general overview of the infrastructure 
decision making process   
 
Planning Process 
 How is the planning of infrastructure done in your 

institution? Who has the responsibility?  
 Does the planning result in a written document?   
 

Budgeting and Financing Process 
 How is the process of budgeting and financing in relation to 

infrastructure done? 
 Who is involved in the process? 
 

Infrastructure Data 
 How is infrastructure data managed in your institution? 
 What type of data is still missing and considered necessary? 

 
Governance 
 What obstacles and challenges occur in the planning, 

budgeting and financing of infrastructure? 
 Are you satisfied with the policy-making process for 

infrastructure? Is there any recommendation you would make 
to improve it? 

   
(2) Interview guide for the decision-making process of selected 
infrastructure projects (case studies)  
 
Historical aspects 
 Would you like to explain the history of the project (starting 

from the idea and proposal of the project)? 
 
Policy Formulation and Adoption 
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 In your opinion (or that of your institution), do you (or your 
institution) think the project is necessary? Would you like to 
explain why? 

 Was the project the only solution? Were there any alternatives 
to be considered?  

  
Planning Process 
 If your institution was involved in the planning process, how 

was the planning of the project done in your institution? Who 
had the responsibility? 

 
Budgeting and Financing Process 
 How was the budgeting and financing of the project done? 

 
Strands of Activities 
 Starting from the idea/initiative for this project, what 

problems and issues did you face?  
 How did you (or your institution) respond to those issues and 

problems? 
 During the process, were any non-technical issues (such as 

social, political etc.) raised? 
 
Study, Data and Method 
 Was any study done by your institution as a background to, or 

to support the decision of the project? Who conducted the 
study?  

 Has any other study been done or directed by other 
institutions? Does it reach similar results and conclusion? 

 
Governance 
 What institutions or players were involved in the decision-

making process of this project? What was the role of each of 
the institutions? 

 How did you (or your institution) manage the relationship 
with the other players? 
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Appendix 3.3 List of Respondents 
 
 
Bambang Susantono 
Senior Adviser to the Minister, Coordinating Ministry for Economic 
Affairs 
 
Suyono Dikun 
Deputy Minister for Infrastructure and Regional Development, 
Coordinating Ministry for Economic Affairs 
 
Ir. Dedy Krisnariawan Sunoto 
Investment Division PT Jasa Marga (SOE of toll road operator) 
 
Hisnu Pawenang 
Board Chairman, Indonesia Toll Road Authority (BPJT) 
 
Lalu A. Damanhuri 
Infrastructure Consultant, Committee on Policy for the Acceleration 
of Infrastructure (KKPPI) 
 
Ir. Rido Matari Ichwan, MCP 
Head of Programming and Budgeting Division, Bureau of Planning 
and International Cooperation, Ministry of Public Works 
 
Pandu Gunadi A. ST. MUM 
Head of Subdivision Programming and Budgeting II, Bureau of 
Planning and International Cooperation, Ministry of Public Works 
 
Sutono 
Head of Data and Information, Directorate General of Highways, 
Ministry of Public Works 
 
Zulfikri 
Planning Division, Research and Development Agency, Ministry of 
Transportation 
 
Lukas B. Sihombing 
Assistant Manager, PT Citra Marga Nusphala Persada (Private toll 
road company) 
 
Dedy Gunawan, ST, MSc. 
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Directorate of Urban Road and Toll Road, Ministry of Public Works 
 
Ir. Rahman Arief Dienaputra, M.Eng 
Chief of Section of Policy and Strategy, Directorate of Planning, 
Directorate General of Highways, Ministry of Public Works 
 
Hasan Basri 
Regional Development Planning (Bappeda), Jakarta  
 
Sayogo 
Regional Parliament Jakarta, Head of Commision D for 
infrastructure 
 
Bambang Setiadi 
Manager, PT CMNP 
 
Trijono Junoasmono 
Directorate General of Highways, Ministry of Public Works 
 
William Wallace 
Lead Economist, World Bank, Jakarta 
 
M Akbar 
Transportation office, Regional government city of Jakarta  
 
Sylvia Ananda 
Transportation office, Regional government city of Jakarta  
 
Listiyaning Handayani 
Transportation office, Regional government city of Jakarta  
 
Takehiro Yasui 
Representative 
Operation & Portfolio 
Representative Office in Jakarta 
Japan Bank for International Cooperation (JBIC) 
 
Fahmi Shahab 
Executive Director 
Indonesian Industrial Estate Association (HKI) 
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Director PT Jalan Tol Lingkar Luar Jakarta: contacted but unable to 
meet 
 
Marwan J. 
Congress member: contacted but unable to meet  
 



 



 

Chapter 4 
 

The Role of Infrastructure in  
Aggregate Output in Indonesia  

 
 
 
 

4.1 Introduction 
 
This chapter investigates the impact of infrastructure on aggregate 
output in Indonesia; the main question is whether infrastructure 
matters for economic output. 

There has been a fair amount of research on the role of public 
infrastructure in economic growth since Aschauer (1989a; 1989b) 
published an influential series of papers about the effects of public 
infrastructure investment for long-run growth and productivity in 
the United States. Aschauer’s studies have caught the attention of 
both scientists and policy makers. 

There is very little empirical evidence in Indonesia with regard to 
the relation between infrastructure investment and economic growth. 
A recent OECD (2008) report outlines the result of a principal 
component and cointegration analysis to assess the relationship 
between investment in infrastructure development and economic 
activity in Indonesia. The report uses indicators from three sectors: 
transport, telecommunications networks and energy generation. 
These data are available in the World Bank Development Indicators 
database. Furthermore, the researchers use the principal component 
analysis to reduce the set of potential infrastructure output 
indicators to a tractable number of common factors. For the 
cointegration analysis, the report simply uses two variables in the 
model, GDP (by experimenting using real GDP and GDP per capita) 
and infrastructure.  

This study aims to add to the literature in examining the 
relationship between infrastructure investment and economic 
activity in Indonesia by using currently available data on capital 
stock. Rather than simply using two variables like in the OECD 
study, the empirical estimation in this study is based on a conceptual 
model in the framework of the production function.   
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The researcher focuses on the case of a developing country, 
Indonesia, which is well-suited for several reasons: Indonesia’s 
geography, demography, and economy offer an interesting framework 
within which to study the topic of infrastructure investment; further, 
the country’s policy makers have recently shown renewed interest in 
using capital investment in infrastructure as an economic 
development tool.  

In the estimation, the study also takes into account the time-
series properties of the data. It employs the well-known cointegrated 
vector autoregressive methodological approach, using the Johansen 
procedure together with current developments in econometric 
techniques, such as the breakpoint test. 

To briefly summarize this chapter’s structure: section 4.2 
presents the conceptual framework while section 4.3 provides a brief 
review of the econometric method. Section 4.4 describes the variables 
and data sources and also plots the data and presents the results of 
unit root testing. Section 4.5 contains the empirical results and 
includes the model’s identification scheme followed by an empirical 
estimation analysis. It ends with the impulse responses analysis. 
Section 4.6 draws conclusions based on the analysis. 
 

4.2 Conceptual Framework 
 

There is a vast amount of literature on the link between public 
infrastructure and economic growth (for summaries, see Munnel, 
1992; Gramlich, 1994; Sturm, Kuper & De Haan, 1998; Romp & De 
Haan, 2005). However, most of the studies focus on developed 
countries.  

Given the theoretical considerations of the possible role of 
infrastructure in economic growth, the analysis is presented in the 
framework of a simple neoclassical production function. Aschauer 
(1989a; 1989b) and other researchers have estimated a production 
function that includes public infrastructure. It is assumed that 
output is determined by a Cobb-Douglas production function of the 
form:  
 

t t t tY A K L               (4.1) 
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where tY  denotes the aggregate production of the economy at time t, 

and tA , tK , and tL  are the level of total factor productivity, the 

capital stock, and the stock of labor, respectively.   
Following Aschauer (1989a; 1989b) and Ramirez (2004), it is 

possible to modify the production function such that infrastructure 
can be added as an additional input factor in the form: 
 

t t t t tY A K L G                        (4.2) 

 

where tG  denotes infrastructure. Taking the natural logarithm of 

both sides of equation 4.2 gives: 
 

ln ln ln lnt t t t tY c K L G e                                     (4.3) 
 
where all coefficients are constant elasticities, c is a constant 
parameter, and te  is a usual error term that reflects the influence of 

all other factors. 
While it is easy to model the production function, the problem of 

reverse causality makes estimation potentially very difficult. Capital 
inputs may determine output, but output may also feed back into 
capital accumulation (Canning, 1999; Gramlich, 1994). 

One estimation procedure would be to estimate a multivariate 
vector error correction model, effectively treating all variables as 
endogenous. Equation (4.3) is fitted into a multivariate vector error 
correction model. This approach also serves to determine if the series 
are non-stationary. Considering the theoretical background of the 
production function, it is expected to have one cointegrating equation 
that represents a long-run cointegrating relationship.   
 

4.3 Empirical Estimation  
 
Taking into account data properties, the study employs a 
multivariate vector error correction model in order to investigate the 
effect of infrastructure (transport, telecommunications, electricity, 
and water) on economic growth in Indonesia at the national level.  

It starts by formulating a Vector Autoregressive (VAR) model of 
the relationship between infrastructure stock, other physical capital 
stock, and the number of employed persons. The VAR Model 
Specification is: 
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I O
t t t t tX K K L Y                                   (4.4) 

where tX  : Vector endogenous variable 
IK  : Infrastructure Stock 
OK  : Other Physical Capital Stock 

L  : Number of Employed Persons 
Y  : Real GDP 

 
The following econometric procedures are therefore adopted. First, a 
test for non-stationarity against the alternative that the variable 
trend is stationary is performed, where different intercepts and time 
trends are permitted. The Augmented Dickey Fuller (ADF) test has 
become standard in unit root testing. However, recent researchers 
have pointed out that the standard ADF test is not appropriate for 
variables that may have undergone structural changes. Perron (1989) 
has shown that the existence of structural changes biases the 
standard ADF tests toward non-rejection of the null of unit root. In 
addition, Perron (1990) designed test statistics that allow the 
presence of a change in the mean of the series under both the null 
and alternative hypotheses. Zivot and Andrews (1992) criticized the 
assumption that the great crash and the oil price shock can be 
treated as exogenous break points and developed a unit root test 
procedure that allows an estimated break in the trend function under 
the alternative hypothesis. Saikkonen and Lütkepohl (2002) and 
Lanne, Lütkepohl and Saikkonen (2002) propose unit root tests that 
are based on estimating the deterministic term first by a generalized 
least squares (GLS) procedure under the unit root null hypothesis 
and subtracting it from the original series. Then, an ADF-type test is 
performed on the adjusted series, which also includes terms to 
correct for estimation errors in the parameters of the deterministic 
part. Furthermore, it seems appropriate to test for unit root following 
the model proposed by Saikkonen and Lütkepohl (2002) and Lanne 
et al. (2002). 

If the series under examination turn out to be I(1), it is further 
tested for the existence of cointegration vectors and a Johansen 
likelihood ratio (LR) test (Johansen, 1995) is also performed Two 
variants of these tests available in the literature, the so-called 
maximum eigenvalue tests and trace tests. Most research performs 
both tests. However, this study exclusively uses the trace test, which 
is justified by Lütkepohl, Saikkonen & Trenkler (2001). 

To consider the problem of structural breaks in the cointegration 
analysis, Johansen, Mosconi & Nielsen (2000) propose a 
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cointegration model with a piecewise linear trend and known 
breakpoint. Additionally, in order to secure a correct test size, one 
can apply the small sample Bartlett corrections (Johansen, 2002). 
Omtzigt and Fachin (2006) note that small sample procedures appear 
to be an absolutely necessary addition to the toolkit of the 
econometrician working with non-stationary data. They too reiterate 
that the Bartlett correction may be one of the procedures that correct 
small sample size bias.  

When there is evidence of cointegration, a vector error correction 
model is constructed. The analysis, then, starts from the standard 
VECM model (Johansen, 1995). The reduced form VECM 
 

1 1 1 1 1...t t t p t p t ty y y y D u                                               (4.5) 

 
is a convenient model setup for cointegration analysis. Here, ty  is a 

1K   vector of time series, tD  a vector of deterministic terms, 

1 1,...., p   are K K  coefficient matrices,   is the coefficient matrix 

associated with deterministic terms such as constant or seasonal 
dummies, tu is 1K   unobservable zero mean white noise process 

with covariance matrix u .   is K r  matrices containing the 

loading coefficients and the r cointegration vectors. 
The general modeling strategy for this research is to specify and 

estimate a reduced form model first, followed by model diagnostics 
and a long-run weak exogeneity test. Furthermore, long-run 
identifying restrictions based on theory are then considered.  

It is also possible to test for causality in VECM. The most 
prevalent causality approach was defined by Granger (1969), whose 
concept of causality is widely used in the empirical world. He defined 
a variable y2t to be causal for a time series variable y1t if the former 
helps to improve the forecasts of the latter. However, when series are 
cointegrated, the simple Granger causality test becomes invalid 
because, in VAR, it assumes stationarity. Furthermore, a VECM 
should be considered in testing for Granger causality (Toda & 
Phillips, 1993; 1994). In the cointegrated system, the long-run 
Granger causality can be defined in addition to the usual short-run 
Granger-causality (see, for example, Dufour & Renault, 1998; 
Bruneau & Jondeau, 1999).  

In spite of the usefulness of Granger causality, it may not tell the 
complete story about the interactions between the variables of a 
system (Lütkepohl, 2005). The impulse responses may provide a 
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better picture of the relations between the variables (Lütkepohl, 
2005). To investigate the effect of a structural shock on 
infrastructure and aggregate output, impulse response analysis can 
be employed. Impulse response function analysis is useful in 
assessing short-term dynamic interaction of the variable in the 
production function (Ramirez, 2004).  
 

4.4 Data 

 

The data range is for the period from 1966 to 2004. The main reason 
we start from 1966 is because it is the starting point of Soeharto’s 
new order regime. During the old order regime led by Soekarno, the 
Indonesian government faced difficult circumstances in attempting to 
build a stable government. By this time, the attempts at expansion 
and central planning had failed.  
 
Table 4.1 Variable and Data Source 

Variable Description Source of data 

LGDP Real GDP 
International Financial Statistics 
(IFS) 

LINF Infrastructure 
capital stock 

LOCS Other physical 
capital stock 

Study on Capital Stock Estimation 
(Bank Indonesia) and Study on 
Gross Fixed Capital Formation 
Matrices (BPS) 

LLAB Number of 
employed people 

Groningen Growth Development 
Center Database & Annual 
Statistic of Indonesia, Central 
Statistic Agency Indonesia 

 
 
Table 4.1 lists variable names and data sources for the study. Data 
were collected from International Financial Statistics (IFS) published 
by the International Monetary Fund, Central Statistic Agency 
(BPS/Biro Pusat Statistik) Indonesia, Central Bank of Indonesia (BI), 
and Groningen Growth Development Center (GGDC) database. Real 
GDP data came from IFS. Capital stock data were obtained from a BI 
study on capital stock estimation based on the perpetual inventory 
method  (Yudanto, Wicaksono, Ariantoro, & Sari, 2005), and a BPS 
study on gross fixed capital formation matrices (GFCF).  



The Role of Infrastructure in Aggregate Output 91 

For research purposes, the capital stock data was split into 
infrastructure capital stock and other physical capital stock.  The 
capital stock data disaggregated and estimated based on the original 
GFCF matrices data. Data on labor, which is the number of employed 
persons, was taken from the GGDC database (available online 
http://www.ggdc.net) as well as from BPS. All the variables were 
then expressed in logarithmic terms. 

Figure 4.1 plots the data of all variables at the logarithmic level 
and first difference. The graph reveals that there is a shock and level 
shift in the data due to the financial crisis that occurred in late 1997 
and deepened in 1998.  

After looking at the data plots, the stationarity of all variables 
was checked by applying unit root tests. There are two general 
methods identified for unit root test: the standard unit root test 
without a break point and the unit root test with a break point. It is 
clear from the data that there was a break due to the Asian financial 
crisis, hence requiring the application of the unit root test allowing 
for a break.  
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Figure 4.1  Graph of Time Series Data in Levels and First 

Differences 
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A test of the unit root was performed on each of the variables. The 
same procedure was applied for all tests by first testing for a unit 
root with a time trend and intercept included in the model. In cases 
in which the time trend was not significant, the study estimated the 
model with only the intercept. The number of lagged differences was 
determined by the Information Criterion with maximum lag order 4 
given the limited sample size. Four information criteria were 
employed: Akaike Information Criterion (AIC), Final Prediction 
Error (FPE), Hannan-Quinn (HQ), and Schwarz Information 
Criterion (SIC).  

For the unit root test with a break point, 1998 was selected as the 
break point keeping in mind that there was a financial crisis in late 
1997, which deepened in 1998. For LINF, 1998 was selected as the 
break date since infrastructure projects in 1997 were based on the 
1997 budget and the real shift in infrastructure capital stock took 
place in 1998. Based on the assumption that the shift for other 
capital stock took place in 1998, the corresponding test statistic was 
then measured against Lanne et al.’s (2002) critical values, which is 
provided by JMulTi. The study then used the JMulTi software 
(Lütkepohl & Kratzig, 2004) to perform tests of unit root with break 
point.  
 
Table 4.2 Unit Root Tests Allowing for Break 

Critical value 
Variable  Lag Deterministic  Test-stat 

10% 5% 1% 

LGDP AIC, FPE: 2 
HQ, SIC: 0 

c, t, s98 
c, s98 

-2.35 
-3.63*** 

-2.76 
-2.58 

-3.03 
-2.88 

-3.55 
-3.48 

LINF 1 c, t, s98 -3.00* -2.76 -3.03 -3.55 
LOCS 3 c, t, s98 -2.03    
LLAB AIC, FPE, HQ 

: 1; SIC : 0 
c, s98 
c, s98 

-1.57 
-1.25 

-2.58 -2.88 -3.48 

∆LGDP 0 c, i98 -4.67***    
∆LINF 1 c, s98 -3.10**    
∆LOCS 1 c, s98 -2.73*    
∆LLAB 0 c, s98 -5.75***    

Note: *,**, and *** indicate significance level at 10%, 5%, and 1%, 
respectively. c and t denote constant and linear trend, respectively. 
s98 and i98 are shift dummies starting from 1998 and impulse 
dummies for 1998, respectively. Critical values for unit root tests 
with break point are provided by JMulTi based on Lanne et al. 
(2002). 
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Table 4.2 summarizes the results of the corresponding unit root tests. 
Based on the results of the unit root tests with a break point at the 
lag level specified by the information criteria, the researcher 
concluded that the series have a unit root and they are integrated in 
the order of 1 or I(1). However the result of the unit root test with a 
break point for LGDP was unclear since there were two different 
results depending on the lag specification. Furthermore, since a lag 
specified by AIC and FPE was insignificant, it was concluded that 
the series are I(1). Even then the result of a unit root for ∆LGDP was 
clearly significant.  
 
 

4.5 Estimation Results 
 
After testing the order of integration of each series by applying unit 
root tests with a break point, the cointegration tests were performed. 
As was previously discussed, in order to find the number of 
cointegration rank, two Johansen trace tests were performed, one 
with a break point in the level and the other with the Bartlett 
correction.  

To perform these cointegration tests, first the lag length had to be 
specified This can be done by using the four information criteria 
(AIC, FPE, HQ, and SIC) from maximum three lags to preserve 
degrees of freedom given the limited number of observations. The 
results of the lag length determined by four information criteria 
could be conflicting. In this case, we prefer to choose AIC as has been 
suggested by Liew (2004), who recommends AIC and FPE for the 
estimation of the autoregressive lag length. 

In practical cointegration analysis, we should also deal with the 
intercept and the trend. Franses (2001) addresses the problem of how 
to deal with the intercept and the trend in practical cointegration 
analysis. He notes that for most practical purposes, there seem to be 
only two relevant model representations for testing for cointegration 
among most economic time series variables: option 2 (intercept in 
cointegrating relations and no intercept in VAR model) and option 4 
(intercept and trend in cointegrating relations and no trend in VAR 
model) in Eviews. When (some or all) series display trend patterns, 
we should consider that this case corresponds with the latter. To 
conclude, the study opts for the second option of deterministic model 
(linear deterministic trend) since all of the series at the level 
apparently exhibit a trend. 
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Table 4.3 Test of the Cointegration Rank 

Trace Test 
(with break) 

 Trace Test 
(Bartlett corrected) Ho 

Test Stat c.v. 5% (a)  Test Stat c.v. 5% (b) 
r = 0   111.91 69.97  67.73* 63.66 
r = 1 60.99 47.76  38.45 42.77 
r = 2  31.64* 29.34  18.82 25.73 
r = 3   11.28 14.49  8.31 12.45 
Note: * denotes rejection of hypothesis at 5 percent significance level; 
(a) in the column three are critical values for trace test with break 
provided by JMulTi, based on Johansen et al. (2000); (b) in the 
column five are critical values for Bartlett-corrected trace test based 
on Doornik (1998) and reproduced in Juselius (2006). The tests are 
computed using JMulTi 4.1 (Lütkepohl & Kratzig, 2004) for trace test 
with break, whereas Bartlett-corrected trace test is computed using 
SVAR 0.4 (http://www.texlips.net/svar/index.html). 
 
 
Table 4.3 shows the outcomes of the cointegration rank tests. The 
results of the trace tests with break and the Bartlett-corrected trace 
tests are conflicting. The trace tests with break indicate three 
cointegrating vectors. However, the Bartlett-corrected trace tests 
indicate one cointegrating vector. Consequently, there is a need to 
consider the economic interpretability of the results based on 
economic theory, as pointed out in section 4.2, with one long-run 
relation describing the output relation. Our economic prior of one 
long-run output relation seems reasonably well supported by the 
Bartlett-corrected tests of cointegration. Therefore, we assume one 
cointegrating relationship for the subsequent analysis. 

Since cointegration exists, a VECM analysis was considered 
appropriate, for which an adequate model had to be identified. On 
the basis of the cointegration analysis results, we begin with a model 
with cointegrating rank one and continue to use lag length three in 
the VAR, which is equivalent to two in the VECM. Since the 1998 
Asian financial crisis also affected Indonesia, a financial crisis 
dummy as an exogenous variable was incorporated into the model.  

To determine whether the model provides an adequate 
representation, autocorrelation LM tests and portmanteau tests for 
autocorrelation were applied. The LM tests are useful for testing for 
low-order residual autocorrelation, while large lag lengths are 
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required for the portmanteau tests (Lütkepohl, 2005). Therefore, lags 
one and four were considered for the LM tests while lags ten and 
twelve for the portmanteau tests. The results are presented in panel 
A of Appendix 4.1. It shows that not all asymptotic p-values are 
substantially larger than conventional significance levels for such 
tests prompting the researcher to look for an alternative model. In 
addition, the results of cointegration relation β in column two of 
Table 4.4 also indicate that LINF and LLAB enter the system with 
signs that are not in line with the theoretical based expectations.  

To proceed, the trend was eliminated from the cointegration 
relation. Again, autocorrelation LM tests and portmanteau tests for 
autocorrelation were used to check whether the model provided an 
adequate representation. The results showed that all asymptotic p-
values were substantially larger than conventional significance levels 
for such tests. Consequently, confirming that there was no apparent 
residual autocorrelation problem for the model. 

The third column in Table 4.4 shows the Johansen ML estimate 
of cointegration relation β where the coefficient of LGDP has been 
normalized to the one in the cointegration equation. The 
cointegration may be interpreted as the output (economic growth) 
relation, in which real GDP is related to infrastructure capital stock, 
other physical capital stock, and labor.   

All variables enter the output relation with the expected a priori 
positive sign. LOCS enters the output relation with a positive sign 
but is not statistically significant. The constant, which can be 
interpreted as the technological factor, enters with a positive sign but 
is not statistically significant. The coefficient of LINF can be 
interpreted as the long-run elasticity of real output with respect to 
infrastructure. The value of 0.3 is close to the result found by 
Ramirez (2004) for Mexico. However, this result is much larger than 
the result found by Badawi (2003) for Sudan, which reported a long-
run elasticity of output with respect to public sector investment of 
only 0.20.  
 

 

LGDPt =  0.30 LINFt  +  0.09 LOCSt   +  0.54 LLABt  +  1.49   

      (3.12)      (0.82)         (2.63)          (0.46) 

 

*(t-values in parenthesis) 
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Table 4.4 Cointegration Vector (normalized) 

 β' β' 

 
with trend and 

intercept in 
cointegration relation 

only intercept in 
cointegration 

relation 

LGDP  1 1 

LINF 7.90 
(3.872) 

-0.30 
(-3.118) 

LOCS -9.56 
(-4.608) 

-0.09 
(-0.821) 

LLAB 8.45 
(3.993) 

-0.54 
(-2.629) 

trend -0.53 
(-3.874) 

 

c -121.13 -1.49 
(-0.455) 

Numbers in ( ) are t-statistics 
 
 
The sum of the elasticities of infrastructure capital, other physical 
capital, and labor is close to one, which indicates constant return to 
scale. Since the signs of the relation are theoretically acceptable, 
further restrictions were not placed on the long-run structure of the 
model.   

Next the significance of the adjustment coefficient in the 
cointegration equations with the null hypothesis that all error 
correction terms do not enter in the ith VEC equation was tested. 
The test of zero row in  is the equivalent of testing whether a 
variable can be considered weakly exogenous for the long-run 
parameters β (Johansen, 1995; Juselius, 2006).  

The results in Table 4.5 show that LINF and LLAB appear to be 
insignificant, indicating a long-run weak exogeneity with respect to 
the cointegrating vector. The null hypotheses that real GDP is 
weakly exogenous is rejected, indicating that a significant long-run 
stationary feedback to real GDP exists. This result is in accordance 
with the result found by Badawi (2003) for Sudan. 
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Table 4.5 Weak Exogeneity Test on Normalized System 
 LR test (χ2) Probability 

LGDP (11=0) 17.718 0.000 
LINF (21=0) 0.731 0.392 
LOCS (31=0) 13.826 0.000 
LLAB (41=0) 1.308 0.253 

 

The results from long-run weak exogeneity tests help determine the 
long-run causality direction. Recall that the long-run weak 
exogeneity hypothesis was rejected for both LGDP and LOCS. We 
can interpret that there is bidirectional long-run causality between 
these two variables. In addition, infrastructure capital, LINF, 
Granger causes the output, LGDP. The result is different from the 
OECD’s (2008) findings, which suggest that causality runs from GDP 
to infrastructure development.  

Based on this difference the thesis argues that, in Indonesia, 
there is complexity in building infrastructure investment. The 
demand for infrastructure as the impact of economic growth in the 
region cannot be fulfilled. Though the need for constructing new 
infrastructure in the growing economy is recognized, implementation 
has posed problems. In chapter 2 it was observed how economic 
growth in Indonesia has triggered an increase in the number of 
motor vehicles, but infrastructure investment has not kept pace, 
resulting in regular traffic jams. While in chapter 3, the growing 
complexity of the decision-making process in infrastructure 
investment was acknowledged. In Jakarta city, for example, despite 
the need for mass rapid transport infrastructure, the decision-
making process and construction take a very long time. 

In order to analyze the short-term dynamic interactions of 
the model, the study employs the impulse response functions 
(IRF). Furthermore, a generalized decomposition process has 
been employed for impulse response analysis. The results in 
Appendix 4.3 show the response of output, infrastructure, other 
physical capital stock, and labor to generalized one standard 
deviation shock in output, infrastructure, other physical stock 
and labor. The response of output to a one standard deviation 
innovation in infrastructure is positive and peaks after four 
years. The positive response then fluctuates and finally stable 
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in year twelfth. A positive output shock also has a significant 
positive impact on infrastructure, and peaks in the second year, 
then decreases and finally stable after nine years. 
 

 
Figure 4.2 Response to Generalized One Standard Deviation 

Shock (first differences) 
 

To assess the relative importance of the identified output and 
infrastructure shock, the study lists for different horizons (h) 
the forecast error variance decomposition of unemployment 
(See Appendix 4.4). According to the results, the infrastructure 
shock explains 35 percent of the variation in the output after 10 
periods. In addition, 35 percent of the variation in the 
infrastructure variable can be attributed to output after 10 
periods. From the analysis, it can be concluded that both 
proportions are clearly significant.    
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4.6 Conclusions  
 
This chapter examined the contribution of infrastructure capital to 
economic growth in Indonesia using a multivariate vector error 
correction model. The Indonesian financial crisis of 1997/1998, which 
occurred during the sample period 1966–2004, was taken into 
account when testing for a unit root and cointegration, and 
estimating the model.    

The analysis reveals that there are positive and significant signs 
of infrastructure development in the long-run output relation. 
Results from the impulse response model indicate that positive 
infrastructure shocks contribute to a positive impact on output. 
Further, infrastructure explains a significant percentage of the 
variation in output after ten years and vice versa. 

It might be interesting for future research to examine the impact 
of infrastructure at a more local level when suitable data is available.  
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Appendix 4.1 VECM (1) 
 
Panel a. VECM Model (normalized) with trend in cointegration 
relation 
 

 D(LGDP) D(LINF) D(LOCS) D(LLAB) 

CointEq1 -0.003587  0.018802  0.036562 -0.044041 

 (-0.38727) ( 1.06020) ( 3.35802) (-2.29027) 

     

D(LGDP(-1))  0.124242  0.089168  0.186544  0.127913 

 ( 1.41429) ( 0.53015) ( 1.80654) ( 0.70139) 

D(LGDP(-2)) -0.103420  0.162359 -0.058699 -0.035592 

 (-1.36854) ( 1.12216) (-0.66082) (-0.22687) 

D(LINF(-1))  0.165033  0.634081 -0.188591  0.426177 

 ( 1.48334) ( 2.97674) (-1.44208) ( 1.84516) 

D(LINF(-2))  0.061303 -0.508105  0.008861  0.220083 

 ( 0.55641) (-2.40875) ( 0.06842) ( 0.96222) 

D(LOCS(-1))  0.250012  0.238184  0.819080  0.094263 

 ( 2.07551) ( 1.03276) ( 5.78478) ( 0.37694) 

D(LOCS(-2)) -0.241662  0.298489  0.036647 -0.451216 

 (-1.46710) ( 0.94647) ( 0.18927) (-1.31950) 

D(LLAB(-1)) -0.273056  0.089233 -0.023004 -0.219926 

 (-3.07985) ( 0.52569) (-0.22074) (-1.19489) 

D(LLAB(-2)) -0.085013  0.103857  0.187239 -0.118467 

 (-0.93614) ( 0.59733) ( 1.75408) (-0.62839) 

C  0.039749  0.049368  0.022379 -0.024664 

 ( 2.89895) ( 1.88057) ( 1.38851) (-0.86647) 

DIFC -0.204828 -0.087723 -0.060969 -0.034406 

 (-12.5418) (-2.80548) (-3.17598) (-1.01479) 

 R-squared  0.911419  0.868146  0.950382  0.291078 

 Adj. R-squared  0.875987  0.815405  0.930535  0.007509 

 Sum sq. resids  0.004779  0.017518  0.006603  0.020596 

 S.E. equation  0.013826  0.026471  0.016252  0.028703 
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Panel b. Residual autocorrelation tests 

Test LM(2) LM(4) Q10 Q*10 Q12 Q*12 

Test 
statistic 

21.52 28.06 135.07 160.04 166.07 205.64 

p-value 0.16 0.03 0.32 0.03 0.35 0.01 

Df 16 16 128 128 160 160 

df is degrees of freedom for (approximate) chi-square distribution 
Ho for LM tests: No residual autocorrelation at lag order h 
Ho for portmanteau tests: No residual autocorrelation up to lag order 
h 
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Appendix 4.2 VECM (2) 
 
Panel a. VECM Model without trend (only intercept) in cointegration 
relation 

Error Correction: D(LGDP) D(LINF) D(LOCS) D(LLAB) 

CointEq1 -0.229502 -0.074102  0.203113 -0.114063 

 (-4.94179) (-0.85892) ( 3.97817) (-1.14972) 

     

D(LGDP(-1))  0.267262  0.224108  0.189745  0.184354 

 ( 3.13757) ( 1.41624) ( 2.02616) ( 1.01311) 

D(LGDP(-2)) -0.009926  0.207923 -0.122452  0.040683 

 (-0.12400) ( 1.39818) (-1.39139) ( 0.23790) 

D(LINF(-1))  0.166237  0.780184  0.053340  0.125100 

 ( 1.72435) ( 4.35629) ( 0.50326) ( 0.60744) 

D(LINF(-2))  0.020137 -0.301045  0.395180 -0.093659 

 ( 0.21811) (-1.75521) ( 3.89330) (-0.47487) 

D(LOCS(-1))  0.274023  0.246526  0.820950 -0.100224 

 ( 2.10869) ( 1.02120) ( 5.74632) (-0.36103) 

D(LOCS(-2)) -0.182896  0.070077 -0.435325  0.158898 

 (-1.57057) ( 0.32393) (-3.40028) ( 0.63874) 

D(LLAB(-1)) -0.314969  0.145335  0.122253 -0.311121 

 (-3.29461) ( 0.81833) ( 1.16317) (-1.52340) 

D(LLAB(-2)) -0.131250  0.159306  0.331060 -0.153093 

 (-1.28435) ( 0.83915) ( 2.94671) (-0.70127) 

DIFC -0.189563 -0.097787 -0.099134  0.001005 

 (-11.3843) (-3.16123) (-5.41531) ( 0.02826) 

 R-squared  0.892551  0.849422  0.947349  0.089435 

 Adj. R-squared  0.855357  0.797299  0.929124 -0.225760 

 Sum sq. resids  0.005797  0.020006  0.007007  0.026455 

 S.E. equation  0.014932  0.027739  0.016416  0.031898 
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Panel b. Residual Autocorrelation tests  

Test LM(2) LM(4) Q10 Q*10 Q12 Q*12 

Test 
statistic 

23.13 14.10 129.36 151.99 156.53 191.91 

p-value 0.11 0.59 0.45 0.07 0.56 0.04 

Df 16 16 128 128 160 160 

df is degrees of freedom for (approximate) chi-square distribution 
Ho for LM tests: No residual autocorrelation at lag order h 
Ho for portmanteau tests: No residual autocorrelation up to lag order 
h 
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Appendix 4.3 Variance Decomposition Table 
 

 Variance Decomposition of LGDP: 

 Period S.E. LGDP LINF LOCS LLAB 

 1  0.014932  100.0000  0.000000  0.000000  0.000000 

 2  0.025745  86.68644  6.041799  2.076094  5.195670 

 3  0.036642  77.97894  14.65180  3.944264  3.424991 

 4  0.050143  69.36440  23.13481  4.306410  3.194379 

 5  0.066085  61.36307  29.87337  4.136550  4.627009 

 6  0.083181  55.94847  33.26312  4.478913  6.309494 

 7  0.101200  52.22161  34.23763  5.221813  8.318938 

 8  0.120513  49.12432  34.54380  5.907067  10.42481 

 9  0.141427  46.31571  34.99308  6.319672  12.37153 

 10  0.163911  43.87720  35.51417  6.545311  14.06332 

 Variance Decomposition of LINF: 

 Period S.E. LGDP LINF LOCS LLAB 

 1  0.027739  13.73994  86.26006  0.000000  0.000000 

 2  0.059121  19.73804  78.83812  0.495848  0.927988 

 3  0.092517  26.97286  68.33088  1.966280  2.729983 

 4  0.128089  31.98930  60.49979  3.690960  3.819944 

 5  0.167281  34.50753  55.89838  4.862536  4.731558 

 6  0.211107  35.37838  53.51584  5.339033  5.766748 

 7  0.258955  35.54259  52.17730  5.495882  6.784227 

 8  0.309434  35.55604  51.06590  5.661174  7.716889 

 9  0.361773  35.53794  49.94154  5.909894  8.610620 

 10  0.416066  35.42659  48.90585  6.170480  9.497074 

 Variance Decomposition of LOCS: 

 Period S.E. LGDP LINF LOCS LLAB 

 1  0.016416  22.70347  0.233785  77.06275  0.000000 

 2  0.036726  34.15744  0.249969  65.58159  0.010995 

 3  0.059565  45.46749  2.100147  51.70903  0.723330 

 4  0.086362  51.36621  10.27496  37.54978  0.809047 

 5  0.117779  53.46743  17.72261  28.02598  0.783975 

 6  0.151571  54.63032  21.39531  23.16062  0.813749 

 7  0.186490  55.27273  23.04609  20.74775  0.933431 

 8  0.222572  55.27296  24.37093  19.17676  1.179355 

 9  0.260200  54.72711  25.90107  17.81437  1.557449 

 10  0.299369  53.90890  27.42810  16.63747  2.025525 
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 Variance Decomposition of LLAB: 

 Period S.E. LGDP LINF LOCS LLAB 

 1  0.031898  5.756794  0.701431  0.761840  92.77994 

 2  0.040177  7.326039  0.733479  0.518925  91.42156 

 3  0.047028  8.243867  1.010087  0.884904  89.86114 

 4  0.055219  8.992292  0.943505  1.703089  88.36111 

 5  0.064060  9.673700  1.179824  2.286754  86.85972 

 6  0.073043  10.33132  2.056764  2.595253  85.01666 

 7  0.082432  11.02598  3.207328  2.844354  82.92234 

 8  0.092149  11.77214  4.230828  3.161259  80.83577 

 9  0.102111  12.50674  5.118397  3.537064  78.83780 

 10  0.112399  13.18049  6.013395  3.891521  76.91459 

 Cholesky Ordering: LGDP LINF LOCS LLAB 

 



 

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 



Infrastructure and Regional Location of FDI 121 

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. 



Chapter 5 130 

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 

Flight 
Time 
(hr.min) 

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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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 

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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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 

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         
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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 

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  
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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 

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 

Share 
Land 
Border 

Within 
an  
Island 

Share 
Sea 
Border 

Fast 
Ferry 

Flight 
Time 
(hr.min) 

Distance 
(km) 

Migration 
Pattern 

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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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 

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 

 



 



 

Chapter 6 
 

Conclusion 
 
 
 
 
The concluding chapter presents a short summary of the findings 
detailed in the previous chapters and then goes on to spell out the 
policy implications. It also reflects on the study’s contribution to 
existing research. Finally, topics for further research are suggested.  
 
 
6.1 Summary of Main Findings  
 
As noted earlier in the introduction, the main focus of this thesis is 
on infrastructure investment, more specifically on infrastructure 
investment in Indonesia. It is widely recognized that when 
formulating infrastructure policy several issues need to be 
considered. This study examines the decision-making process, the 
economic impact of infrastructure, and the role that infrastructure 
plays in determining FDI location. 

One of the considerations in policy making is to understand the 
real situations and problems faced when it comes to infrastructure 
development. Based on the descriptive data in Chapter 2, one can 
conclude that the quality and quantity of infrastructure in Indonesia 
need to be improved.   

The sector-based review of infrastructure reveals that the 
transport sector has been a priority. Among the infrastructure 
projects, construction of roads and bridges constitutes the biggest 
segment. Nationally, the length of roads has increased significantly 
although several problems persist. Many villages still do not have 
paved roads. In urban areas, road density is still low compared to 
that of cities in other countries. In terms of quality, most of the 
national roads are in good condition, provincial roads are less well 
maintained, while most district roads are in poor condition. When 
viewed from a regional perspective, the distribution of infrastructure 
across the provinces in Indonesia is not balanced.  

The study identifies problems in infrastructure development from 
three perspectives: (i) financial resources, in regard to low and 
slowing investment in infrastructure, (ii) regulation and institutional 
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framework in regard to policy making, and (iii) rules of investment 
and decentralization in regard to the changing responsibility for 
infrastructure development. Several attempts have been made by the 
central government to tackle the problems, including formulation of 
policies such as promoting public-private partnership, reform of 
regulation and institutional framework as well as establishment of 
the National Committee for the Acceleration of Infrastructure 
Provision (KKPPI) as the organization to undertake the 
responsibility for coordination.  

Despite the achievements, two issues remain: (1) complexity of 
the decision-making process in the new environment with multi-actor 
involvement; (2) and imbalanced distribution of infrastructure among 
the regions.  

Both these issues have been addressed in this study. To gain a 
better understanding of the complexity of infrastructure investment 
and policy, the researcher investigated the decision-making processes 
and the interaction between the actors involved. Chapter 3 examined 
the decision-making process for infrastructure development through 
PPPs, recognizing that decision making has become more complex. 
Based on an analysis of four PPP project case studies in Indonesia, 
this study found that in line with social and environmental changes, 
decision making could be seen as a series of rounds in which 
decisions were taken in various arenas as a series of interactions 
among multiple actors who were part of the network. 

In Chapter 4 the contribution of infrastructure capital to 
economic growth in Indonesia using a multivariate vector error 
correction model was examined, revealing positive and significant 
signs of infrastructure in the long-run output relation. The results 
from the long-run weak exogeneity test suggest that infrastructure 
capital Granger causes the output. 

Chapter 5 focused on the determinants of the spatial location of 
FDI. The results report positive significance of agglomeration to FDI 
location. For the partial adjustment model and spatiotemporal 
adjustment model, the lag FDI as an indication of agglomeration is 
positive and significant, while for the spatial Durbin model there is a 
positive spatial lag, which can also be attributed to agglomeration. 
Road infrastructure is positive and significant as a contributing 
factor to FDI location; further this study found a neighboring effect of 
road infrastructure. The long-term effects of infrastructure, market 
factor, education and government policy (IEDZ) are positive for local 
effect, neighbor effect and total effect. 
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6.2 Implications for Policy 
 
While it is not easy to outline a simple overarching policy to cure all 
problems related to infrastructure development, this study generated 
some specific pointers for policy formulation.  

For instance, the identification of rounds in decision making will 
enable governments to manage the successful and speedy completion 
of the entire process. With growing multi-actor involvement in 
decision making, it is important for all the actors, including the 
government, to maintain a vibrant network by establishing good 
relationships among themselves. Even though the study revealed 
that the decision-making process is growing to be more complex, 
understanding the process with reference to the existence of rounds, 
and interaction of actors in the network, can help successful policy 
formulation. 

Spatial distribution of infrastructure in Indonesia is unequal. 
Therefore, greater coordination between infrastructure sector policy 
making and regional development policy making is strongly advised. 

The findings regarding the contribution of infrastructure to 
economic growth and the relatively high value of the coefficient of 
elasticity imply that the Indonesian government can use the 
infrastructure policy to spur economic growth at the national level. 
By assuming that the impact applies for the whole country or for 
regions (sub-national level), the policy implication from the findings 
seem to suggest that regional authorities can get optimal benefit 
while supporting a national policy on infrastructure investment. 

Some policy implications can also be derived from the study on 
determinants of regional location of FDI in Indonesia. First, regional 
governments that intend to attract more FDI into their regions 
should have a grasp of the factors that determine regional location of 
FDI. The empirical evidence identifying road infrastructure as one of 
the factors that have an impact on the location of FDI, suggests that 
regional governments can place infrastructure investment higher on 
their program and budget list. Second, empirical evidence of the 
positive spatial neighbor effects of infrastructure and FDI implies 
that regional governments should work and coordinate with each 
other in infrastructure development, since infrastructure investment 
in one region has a positive effect on a neighboring region in the long 
term.       
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6.3 Methodological Reflections 
 
This study uses both quantitative and qualitative methods to answer 
the questions addressed. It is quite a challenge to work with two 
different approaches. In Chapter 3, the study adopts a qualitative 
approach while Chapters 4 and 5 are written from a quantitative 
approach, more specifically an econometric estimation approach. 
Chapter 4 deals with a model that is estimated using a time series 
econometric. Meanwhile, Chapter 5 employs a spatial panel data 
econometric.  

Initially, in the design of qualitative research, the researcher 
relied more on interviews to collate the data needed for an analysis of 
the decision-making process for infrastructure. Later on, additional 
data was collated from newspaper and magazine archives. During 
the interview process, the researcher realized that prior knowledge 
about the project helped to raise questions for respondents. 
Sometimes, they are reluctant to divulge information. In such cases, 
it is much easier to ask them to confirm the researcher’s findings 
from other sources than relying more on the provision of new 
information from their memories. 

The quantitative work in Chapter 5 took the researcher on an 
interesting journey. Beginning with static panel data estimation to 
examine FDI location in Indonesia, the researcher continued the 
analysis by employing a dynamic panel in order to cover the 
agglomeration effect. Finally the researcher recognized an 
opportunity to detect spatial effects in the analysis of FDI location 
across provinces in Indonesia by taking into account neighbor effects. 
 
 
6.4 Topic for Further Research  
 
This research project, however, has its own limitations and so cannot 
cover all aspects of infrastructure in relation to the national or 
regional economy. For example, issues of poverty and rural 
infrastructure are not discussed. This is an area that has scope for 
further research. 

While it is clear from this study that infrastructure contributes to 
economic growth, the direct contribution of infrastructure to poverty 
reduction still needs to be assessed in terms of scope or degree of 
impact. Indirect impact through economic growth and job creation 
that can finally reduce unemployment and poverty is conceptually 
accepted. However, for policy making, it is important to find out the 
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effectiveness and impact of different types of infrastructure 
investment on poverty reduction. 
 



 



 

Summary 
 
 
 
 
 
This study on infrastructure focuses on three subtopics: (i) 
understanding the decision-making process of infrastructure 
investment, (ii) investigating the economic impact of infrastructure 
on the national output or gross domestic product (GDP), and (iii) 
examining the relative importance of infrastructure in the regional 
location of foreign direct investment (FDI) in Indonesia. 

It is important to note that this study focuses on what is 
commonly regarded as hard infrastructure (transport, 
communications networks, power and water systems), rather than 
soft infrastructure (health and educational facilities). To gain greater 
insight, in Chapter 3, it focuses on toll road infrastructure projects as 
case studies for an analysis of the decision-making process of 
infrastructure investment.  

Infrastructure investment has been analyzed from two points of 
view. First, from the micro perspective of the supplier and the 
economic actors, as seen in terms of their behavior in the process of 
infrastructure investment and their response to new infrastructure 
investment; and second, the impact of infrastructure investment on 
the economy. The two are related because the impact of 
infrastructure on a firm’s location and productivity and thus on 
economic growth is related to the behavior of economic actors in 
response to new infrastructure investment 
 
This research aims to answer three main questions: 
1. How is the decision of infrastructure investment formulated? This 

question is further sub-divided into: Who defines the need for new 
infrastructure investment in Indonesia?  What goals of new 
infrastructure investment have emerged? Whose goals have 
emerged?  

2. Does infrastructure investment matter for economic output or 
GDP? 

3. Does infrastructure matter for FDI regional location?  
 
To conduct the analysis, the study focuses on Indonesia. 
Furthermore, in some chapters, the research concentrates on road 
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infrastructure, especially in Chapter 3, in which the research focuses 
on a case study of toll road projects in Jakarta and West Java.  

For a more fruitful discussion and a better overview of the topics, 
the study describes the existing infrastructure conditions and 
problems in Indonesia and also outlines the government policies. 
Based on the descriptive data, it shows that infrastructure in 
Indonesia needs to improve both qualitatively and quantitatively. 
Though several attempts have been made by the central government 
to rectify the problems, two issues remain: (1) complexity of the 
decision-making process in the new environment with multi-actor 
involvement; and (2) the imbalanced infrastructural growth among 
regions. 

The research employs both quantitative and qualitative methods. 
To answer the first question as to how a decision regarding 
infrastructural investment is formulated, a qualitative approach has 
been employed. Case studies in Public Private Partnership (PPP) 
arrangement of infrastructure have been included to get a complete 
picture of the complexity related to decision making, which involves 
many actors. To gain insight into the decision-making process, the 
research employs the so-called Rounds Model (Teisman, 2000) to 
identify the rounds of decision-making. In addition, it analyses actor 
involvement and the arena of decision making following Koppenjan & 
Klijn (2004). 

Based on an analysis of four case studies on Indonesian PPP 
projects, this study finds evidence that, in line with social and 
environmental changes, decision making could be seen as a series of 
rounds, where decisions are taken in various arenas as an outcome of 
a series of interactions among multiple actors. 

For the second question as to whether infrastructure matters for 
economic growth, the study adopts Aschauer’s (1989a, 1989b) 
approach among others in modeling infrastructure in modified 
production function models. To overcome the problem of reverse 
causality, the study employs a cointegrated vector autoregressive or 
vector error cointegration model (VECM) to investigate the effect of 
public infrastructure (transport, telecommunications, electricity and 
water) on economic growth in Indonesia at the national level. 

The analysis reveals that there are positive and significant signs 
of impact of infrastructure in the long-run output relation. The 
results from the long-run weak exogeneity test suggest that 
infrastructure capital “Granger” causes the output. 

To answer the third question, the study employs a quantitative 
econometric method. To examine the factors affecting location of FDI 
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at the provincial level in Indonesia, model specification begins with 
the partial adjustment model of FDI proposed by Cheng and Kwan 
(2000). To consider the spatial spillover effect, a spatiotemporal 
partial adjustment model has been estimated along with a spatial 
Durbin model. 

The analysis from partial adjustment model and spatiotemporal 
adjustment model reveals that lag FDI as an indication of 
agglomeration is positive and significant. In the spatial Durbin 
model, there is a positive spatial lag, which can also be attributed to 
agglomeration. Road infrastructure is found to be positive and 
significant as a factor that contributes to FDI location, and also has a 
neighboring effect. The long-term effects of infrastructure, market 
factor, education and government policy (IEDZ) are found to be 
positive for local effect, neighbor effect and total effect. 
 



 

 
 



 

Samenvatting 
 
 
 
 
 
In deze studie over infrastructuur komen drie thema’s aan de orde, te 
weten (i) het verkrijgen van inzicht in beslissingproces waardoor 
investeringen in infrastructuur totstand komen, (ii) onderzoek naar 
de economische effecten van infrastructuur op het Bruto Binnenlands 
Product (BNP) en (iii) nagaan wat het relatieve belang is van 
infrastructuur bij het aantrekken van Directe Buitenlandse 
Investeringen (Foreign Direct Investment, FDI) in Indonesië.  

Het is van belang op te merken dat deze studie zich richt op de 
zogenaamde “harde” infrastructuur, te weten transport-, 
communicatie-, energie- en waternetwerken, en niet op de meer 
“zachte” infrastructuur zoals gezondheidzorg en onderwijs. In 
hoofdstuk 3 wordt dan een casestudie uitgewerkt over projecten met 
betrekking tot de tolweginfrastructuur, teneinde meer inzicht te 
verwerven in de beslissingsprocessen waardoor deze harde 
infrastructuur projecten tot stand komen. 

Investeringen in infrastructuur zijn in deze studie onderzocht 
vanuit twee invalshoeken. Ten eerste is vanuit het micro-perspectief 
van de aanbieder van infrastructuur gekeken naar de keuzes 
gedurende het proces van de investeringbeslissing, en naar de reactie 
van de economische actoren op nieuwe investeringen in 
infrastructuur. Ten tweede is gekeken naar de (macro-) impact van 
de infrastructuur op de economie. Deze twee invalshoeken zijn 
gerelateerd, in de zin dat infrastructuur een impact heeft op de 
locatiekeuze en productiviteit van economische actoren, en daarmee 
op economische groei, en dat wordt weer beïnvloed door het gedrag 
van economische actoren als gevolg van nieuwe investeringen in 
infrastructuur.  

Samenvattend, willen we met dit onderzoek de volgende drie 
onderzoeksvragen beantwoorden: 

1. Hoe wordt een beslissing tot een investering in infrastructuur 
geformuleerd? Deze vraag is onderverdeeld in een drietal 
subvragen, te weten: “Wie definieert de noodzaak tot een 
investering in infrastructuur in Indonesië?”, “Welke 
doelstellingen omtrent investeringen in nieuwe infrastructuur 



Samenvatting 160 

zijn naar voren gekomen?” en “Wiens doelstellingen zijn naar 
voren gekomen?”. 

2. Zijn investeringen in infrastructuur van belang voor het Bruto 
Binnenlands Product (GDP)? 

3. Zijn investeringen in infrastructuur van belang voor de 
regionale verdeling van Directe Buitenlandse Investeringen 
(FDI)? 

 
Het onderzoek richt zich op Indonesië, en in sommige hoofdstukken 
met name op de weginfrastructuur zoals de casestudie in hoofdstuk 3 
met betrekking tot de tolwegen in Jakarta en West Java.  

Om de context van deze studie te schetsen wordt in hoofdstuk 2 
eerst een beschrijving gegeven van de staat van de bestaande 
infrastructuur in Indonesië, de problemen die zich op dit punt 
voordoen en het vigerende overheidsbeleid. Op basis van deze 
beschrijvende analyse wordt duidelijk gemaakt dat de infrastructuur 
in dit land in zowel kwalitatief als kwantitatief opzicht zal moeten 
verbeteren. Ondanks het feit dat er door de centrale overheid diverse 
pogingen ondernomen zijn iets aan de problemen te doen, blijft een 
tweetal zaken spelen: (1) de complexiteit van het beslissingsproces in 
de huidige Indonesische bestuurlijke situatie, die gekarakteriseerd 
wordt door de belangen van zeer veel verschillende actoren; (2) de 
onevenwichtige regionale verdeling van de groei van de 
infrastructuur’.. 

In het onderzoek worden zowel kwalitatieve als kwantitatieve 
methoden toegepast. De eerste onderzoeksvraag, met betrekking de 
formulering van de investeringsbeslissingen, is onderzocht met 
behulp van kwalitatieve methoden. Casestudies  van projecten op 
basis van publiek-private samenwerking (hierna te noemen Public 
Private Partnership, PPP) zijn uitgevoerd teneinde een compleet 
beeld te verkrijgen van de complexiteit van het beslissingsproces, 
waarbij vele actoren betrokken zijn. Hierbij is gebruik gemaakt van 
het Rounds Model (Teisman, 2000) om de verschillende ronden in het 
beslissingsproces te identificeren. Vervolgens is de betrokkenheid 
van de actoren zelf, en de beslissingsarena als zodanig, geanalyseerd 
zoals in Koppenjan & Klijn (2004).  

Op basis van vier casestudies met betrekking tot publiek-private 
samenwerkingsprojecten in Indonesië, vinden we in 
overeenstemming met de sociale en omgevingsveranderingen, 
ondersteuning voor de stelling dat een beslissingsproces gezien kan 
worden als een serie van ronden, waarbij beslissingen worden 
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genomen in diverse arena’s als resultaat van een serie interacties 
tussen meerdere actoren.  

In het kader van de tweede onderzoeksvraag, die betrekking heeft 
op de relatie tussen infrastructuur en economische groei, passen we 
onder andere Aschauer’s (1989a, 1989b) benadering toe bij het 
modelleren van infrastructuur in gemodificeerde productiefuncties. 
In de studie is een Cointegrated Vector Autoregressive of Vector 
Error Cointegration Model (VECM) toegepast teneinde het probleem 
van de omgekeerde causaliteit te ondervangen. Met behulp van dit 
model is op nationaal niveau het effect van infrastructuur (in dit 
geval: transport-, communicatie-, elektriciteit- en waternetwerken) 
op de nationale economische groei in Indonesië geanalyseerd.      

Uit de analyse is gebleken dat er op de lange termijn positieve en 
significante effecten zijn van infrastructuur op productie. De 
resultaten uit de exogeniteitstest wijzen op een “Granger” causaliteit 
die loopt van infrastructuur naar output.   

Voor het beantwoorden van de derde onderzoeksvraag is een 
kwantitatieve, econometrische methode toegepast. Teneinde na te 
gaan welke factoren van belang zijn bij de ruimtelijke allocatie van 
buitenlandse investeringen (FDI) op provinciaal niveau in Indonesië, 
is het door Cheng en Kwan (2000) geïntroduceerde “partial 
adjustment” model voor FDI gebruikt. Daarnaast zijn een ruimte-tijd 
model en een ruimtelijk Durbin model toegepast teneinde rekening te 
houden met ruimtelijke interactie effecten.  

Uit de analyses is gebleken dat het significante en positieve effect 
van de waarde van FDI uit voorgaande perioden als een indicatie van 
agglomeratie effecten beschouwd kan worden.. Ook heeft de waarde 
van FDI in naburige regio’s een positief effect, zoals blijkt uit de 
analyse met het ruimtelijke Durbin model, wat eveneens kan worden 
geïnterpreteerd als agglomeratie effecten. Weginfrastructuur draagt 
positief bij aan de ruimtelijke allocatie van FDI, zowel in de eigen 
regio als in naburige regio’s. Daarnaast blijkt uit de resultaten dat er 
op lange termijn voor de eigen regio en naburige regio’s, en voor de 
economie in het algemeen, een positief effect uitgaat van 
infrastructuur, “marktvraag”, onderwijs en overheidsbeleid (IEDZ). 



 

 


