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Abstract  In greenfield toll-road projects, financial 
sustainability has been a major issue. Many toll roads 
cannot be operated. Although most of Indonesia’s 24 toll 
road concessions have already been signed by the Toll 
Road Authority, most of them were caused by financing 
problems. Three problems have been identified as potential 
sources of this unsustainability, such as the uncertainty of 
long-term project revenues, budget constraints provided by 
the government, and inadequate government support for 
land acquisitions. This paper aims to investigate the 
state-of-the-art innovative financing models recently 
introduced to address financial problems by using a desk 
study and meta-analysis. The findings are an earmarked tax 
revenue system, deep discount bonds, take-out financing, 
tax increment financing, land leases, deferred debts, and 
private donations. 

Keywords  Toll Road, Innovative Financing, Desk 
Study, Meta-analysis 

1. Introduction
The project is a legally and economically independent 

project company, either as independent assets under an 
economic unit or as a special purpose vehicle (SPV); it 
services the debt from the project cash flow alone, also 
known as project finance. At the same time, it is also 
known as non-recourse; the lender cannot recourse to the 
parent company of the borrowing SPV, even if the project 
goes wrong [1, 2]. In addition, risks and rewards are 
properly traded-off, so careful financial engineering must 
be carried out to ensure that the SPV is economically 
strong to meet its obligations to both creditors and 
shareholders [3].  

A project financing scheme application was used in 
English road systems in the 18th and early 19th centuries. It 
is actually not a new concept, especially for a public 

infrastructure project [4]. The Government of Indonesia 
(GoI) built the 60 km Jakarta-Bogor-Ciawi (Jagorawi) toll 
road in 1978. It was well-known as the first application of 
project financing in Indonesia [5]. At that time’s currency 
value, the GoI spent about IDR 350 million per kilometer 
with a combination of foreign loans and government 
budget financing [6]. At present, the toll road financing 
model uses either a build-operate-transfer (BOT) contract 
or a public-private partnership (PPP) [7]. 

In fact, the construction and operation of new toll roads 
has developed very slowly in Indonesia. Some factors seem 
to stand out more than others, one of which is financial 
sustainability. These factors explain why the signs of 
progress are so slow. For instance, the Toll Road Authority 
has already signed 24 toll road concessions, but they cannot 
be put into operation because they face financing problems. 

Therefore, various potential sources of financial 
unsustainability can be identified, such as the uncertainty 
of long-term project revenues, budget constraints provided 
by the government for toll roads [8], inadequate 
government support for land acquisitions [9, 10], a lack of 
toll road financing itself [11, 12] and low traffic estimates 
[13]. According to Halpin and Senior [14], alternative gap 
financing is needed to fill the gap. The objective of this 
paper is to present state-of-the-art literature related to 
project financing models for toll roads. 

2. Sources of Funds
Various stakeholder organizations are often involved in 

project finance, as well as many having complex 
contractual arrangements among them. As shown in Figure 
1, it illustrates a simplified project finance structure. Debt 
is also typically characterized by high leverage, with an 
average of 70% or even more. The debt generally comes 
from four sources: bank financing (domestic and foreign), 
insurance companies, conduit-loan securitization, and 
single-asset securitization [15]. 
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Figure 1.  Simplified project finance structure [4] 

In addition, serious consideration of cash flow estimates 
and risk analysis will be given by banking institutions of a 
non-recourse nature in project finance. Then, qualitative or 
quantitative approaches or both of them will be employed 
by banks to analyze the default risks [16]. For large 
projects, especially for power industries, oil and gas 
companies, and transportation industries, financial advisers 
and lead managers are also usually assigned by banks to 
help underwrite debt and place them in capital markets, 
such as in the USA, Europe, the Middle East, and Africa 
[16]. 

Equity is the second source of capital used to finance 
large projects. Meanwhile, entities that are usually linked 
with a core business or have some connection are the 
project’s equity shareholders (i.e. the project sponsor), 
such as construction companies, equipment suppliers, 
maintenance agencies, or construction contractors [17]. In 
addition, country risks, project structure, years of 
investment, and project costs will influence private equity 
investors’ decisions to invest in an infrastructure project 
[17]. Therefore, the cash distribution received by equity 
investors will depend on the expected residual value of the 
project or the profitability of the project. 

3. Literature Review 
A literature review is defined as “a systematic, explicit, 

and reproducible method for identifying, evaluating, and 
synthesizing the existing body of completed and recorded 
work produced by researchers, scholars, and practitioners” 

[18]. In addition, Fitt [19] stated that it remains a gap in 
understanding the process of how future scholars for their 
future roles are prepared for the purpose of the literature 
review. These definitions emphasize the review process as 
well as the desired results. 

Furthermore, to analyze the content of a literature review, 
we can use qualitative and quantitative techniques to find 
the structural and content criteria [20]. Then, a literature 
review can identify the conceptual content of the domain 
and may even contribute to the development of the theory 
as argued by Harland et al. [21]. In the literature review 
trends, there are several unnoticed critical analyses of the 
research papers. However, the challenge is the 
development of the domain analyzed using the whole 
literature. Therefore, to provide comprehensive reviews 
within the defined boundary, some delimiting criteria are 
needed to make it possible.  

A systematic review involves a number of discrete steps: 
devising a question formulation; finding studies and 
exclusions of criteria; making an appraisal and selection of 
studies (locate studies, select studies, assess the quality of 
the study, extract data); making a summary and synthesis 
of relevant studies (analyze and present the results); and 
interpreting the results and determining the applicability of 
the results [22, 27].  

According to Mayring [23], the procedure of the paper’s 
methodology is to conduct the objectives of the paper here, 
so that it presents the research trends of the project 
financing models. In order to enhance the level of 
understanding, the research question introduced to guide 
the review process is “What is the current status of the 
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literature addressing the major investment project issues 
causing financing gaps in toll road investment scheme 
financing models?”   

3.1. Literature Collection and Boundary Identification 

Literature was initially surveyed from various 
publication sources that focused on project financing in toll 
road investments, including technical papers from 
peer-reviewed journals, conference proceedings, white 
papers, presentation materials from industry, and master’s 
or doctoral theses. The preliminary criteria adopted to 
include an article are that it was published over the period 
of 1999-2017 and addressed toll road investment scheme 
financing models and issues. 

3.2. Content Analysis 

The collected literature was presented in this section as 
the content analysis. To perform this analysis, Mayring [23] 
suggested the following four-step process: 
• Step 1. Material collection: collecting and then 

being subjected to delimiting criteria of research 
papers from all sources related to infrastructure 
financing, especially toll road project financing.  

• Step 2. Descriptive analysis: analyzing the selected 
papers (e.g. the number of publications per year) to 
provide the basis for a theoretical analysis. 

• Step 3. Category selection: the collected material is 
categorized; then, select the structural attributes and 
the corresponding analytical categories. To 

constitute the analytical category as structural 
attributes, perform the major topics of the analysis. 
The structural attributes are, namely, geographical 
location, problem context, methodology, and 
product.  

• Step 4. Material evaluation: to find relevant issues 
and trends in the literature, the structural attributes 
are a basis to analyze the collected papers. Within 
the structural attributes, perform a detailed analysis 
of the papers. 

Figure 2 shows the process of analyzing the detailed 
representation (steps 3 and 4), and the purpose of the 
analysis can be seen in the feedback loop.  

However, an inductive or a deductive approach can be 
used to define the structural attributes and the 
corresponding analytical categories. In addition, before 
formulating the criteria for the definitions, we derive the 
theoretical background and research questions. Examples 
and coding rules will give explicit definitions, which 
determine exactly under what circumstances a text passage 
can be used as a coding agenda [25]. Therefore, it is better 
to use both approaches iteratively [24]. 

Finally, this research has to be validated. It is based on 
the guidelines provided by Kassarjian [26], the category 
choices, the content units, an examination of the 
measurement units, the categories, the sampling 
procedures, and whether the results are enhanced or 
diminished by the likelihood of valid inference. A review 
of the other topics is done by forming the referred 
constructs. 

 

  

Figure 2.  Step wise representation of a structured content analysis 
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4. Segmentation of the Research and 
Overview 

To qualify the research papers for the research locations, 
the delimitation criteria were analyzed. The current status 
of the toll road financing model (TRFM) literature was 
evaluated to make the effort of researchers and 
practitioners from various disciplines. A total of 29 articles 
met the criteria and were used for further analysis. Table 1 
presents the list of the journals that address the financing 
model issues for toll road infrastructure. It is evident that 
most of the journals (i.e. 24) are either from infrastructure 
project financing or economic and regulation management. 

4.1. Infrastructure Project Financing Journals 

Infrastructure project financing was specifically 
addressed through these journal publications, although 
there may also be problems related to infrastructure project 
financing (IPF). These journals address the IPF issues from 

a TRFM perspective. It published 29 papers that had been 
reviewed, but only 15 papers were available. This shows 
that many researchers have attempted to solve project 
financing problems in the toll road sector. Here, the 
characteristics may or may not be the product of much 
concern since the main objective is project finance 
excellence. In such a scenario, the chances of theory 
development, specifically for toll road project financing 
models, are quite less. To solve the problems in question, it 
may be applied based on the existing theories that have 
already been done. Thus, toll road project financing models 
exclusively may not be addressed in most of the papers. In 
comparison with the total publications in these journals, the 
percentage of papers published in the journals addressing 
toll road project financing models is negligible. There are 
only 18 papers published in 15 journals from a period of 18 
years. This shows that, although there is an interest in 
addressing the toll road project financing models, the total 
amount of research conducted is minimal.

 

Table 1.  List of journals reviewed and the number of papers from 1999-2017 

Name of Journal Number of papers published 

Infrastructure Project Financing  

The Journal of Structured Finance 1 

Finance and Investment in Japan 1 

Journal of Financial Management of Property and Construction 2 
Public Finance and Management 1 

Transportation 1 

Australasian Transport Research Forum (ATRF06) 1 

Brookings-Wharton papers on Urban Affairs 1 

The IUP Journal of Infrastructure 2 

Journal of Construction Engineering and Management 1 
Engineering, Construction and Architectural Management 1 

Built Environment Project and Asset Management 2 

Independent Journal of Management & Production 1 

Iranian Journal of Management Studies 1 

Journal of Financial Management of Property and Construction 1 

Institute of Transportation Engineers. ITE Journal 1 
Economics & Regulation Management  

Network Spatial Economics 1 

Journal of Economic Cooperation and Development 1 

Regulation 2 

St. John’s Law review 1 

International Journal of Management Research and Review 1 
Management Research and Practice 1 

Public Administration Research 1 

Review of Integrative Business and Economics Research 1 

Others  

Thesis Master MIT 1 

Ministry of Finance Paper 1 
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4.2. Economics & Regulation Management 

These journals may also cover infrastructure project 
financing issues, which specifically address the financing 
models for toll roads. Only eight of these journal 
publications address infrastructure project financing (IPF). 
There has been little interest on economic and regulation 
management research in addressing project financing 
problems in toll roads, as indicated in the findings. 
Dividing the number of papers by the number of coverage 
years, results in, on average, less than one paper published 
a year in this specific area. Moreover, a quarter (2 out of 8) 
of the papers appeared in a specific journal (Regulation), 
which shows that there is an overall gap in the 
infrastructure project financing publications to address the 
problem. 

4.3. Other Journals 

Papers covering toll road projects due to the financing 
model issues have been published in these journals, 
although they have not focused on TRFMs or IPF issues. 
The fact that only two papers out of 29 are published in 
these journals shows that there are few papers on IPF in 
economics & regulation management journals. On the 
other hand, the issue of IPF in TRFMs is not included in the 
objectives of these journals because none of the journals 
has published more than one paper for over 18 years. Either 
due to the broad boundaries of some of the journals or the 
lack of a dedicated journal for TRFMs may be attributed to 
the lack of paper publications in these journals.  

The trend of TRFM literature over the last 18 years, as 
shown in Figure 3, presents the annual publication 
frequency of the total papers combining all the issues 
addressed. It is evident from Figure 3 that lately there is an 
increasing interest in addressing the issues in toll road 
project financing models. As the graph does not linearly 
increase over the years, it is possible that this growth may 
not be fully credited to the increase in the number of total 
publications every year. Moreover, the sudden increase in 
the number of papers from 2006 can be attributed to the 
global factors that have attracted the attention of 
researchers and practitioners in this field, which includes 
the project financing crises. Since 2006, a drastic decrease 
up to zero has been shown by the toll road project financing 
models. The increase of toll road project financing models 
had an impact four times between 2008 and 2009. 
Therefore, the increase in the number of research papers 
seems to be a reflection of these critical factors. These 
factors did not seem significant in the period from 
1999-2004, since the maximum number of papers 
published in any given year is two, which is quite minimal. 
It is interesting to note that although toll road project 
financing models have always been a major concern, only 
recently have they gained the attention of researchers. With 
the increasing population, there is a high possibility that 
this issue will get more attention in the future. 

 

Figure 3.  Trend of toll road project financing model literature over the 
years 

As shown in Figure 3, the volume and continuity of 
research papers will surely attract the attention of 
publishers and editors towards the lack of journal 
publications addressing the toll road project financing 
model issues. In the future, special issues addressing 
project financing models shall be reflected from the effects 
of lacking a specific journal. It was also found that a lot of 
papers have addressed a country-specific issue. In these 
country-specific publications, the USA and India gained a 
majority of the attention, with a limited focus on China, 
Japan, and Indonesia. One of the reasons for this may be 
because research in infrastructure project financing as 
compared to the toll road infrastructure sectors in other 
countries can be funded by the infrastructure sector in those 
countries. Table 2 presents the details of the 
country-specific studies. The studies that are not very 
specific to any particular country or region are categorized 
as generic. This is not at all surprising since it is quite 
similar to the country rating according to SCImago 
(www.scimagojr.com). The little deviation is explicit due 
to the economic orientation of the few countries towards 
toll road infrastructure. Besides that, most of the studies are 
“generic” for the toll road project financing models, i.e. 
addressing no specific country. 

5. Classification Based on Problem 
Context 

Now we consider the papers addressing the toll road 
project financing models to classify and review the 
research based on infrastructure project financing issues, 
which cause a financing gap. The major issues are 
classified into three categories, according to the 
categorization by the practitioners and academicians: 
financing, delivery system, and revenue. 

In addition to these three major categories of 
infrastructure project financing, there are certain other 
issues which are operational in nature but do not fit into any 
of these three categories. For example, there is the 
feasibility of toll roads. This issue has been put into a fifth 
category called “others”. In the following sub sections, a 
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review of the literature on these issues is presented. 

Table 2.  Number of studies across countries 

Country Number of Studies 

USA 7 

UK 1 

China 2 

Korea 1 

Japan 2 

Hong Kong 1 

Canada 1 

Australia 1 

India 5 

Turkey 1 

Indonesia 3 

Nigeria 2 

Pakistan 1 

Columbia 1 

5.1. Financing 

One of the most researched topics in infrastructure 
project investment is about the financing problem. In 
developing countries, infrastructure financing is the 
biggest problem, especially in metropolitan areas [27]. It 
becomes even more important in the case of toll road 
project financing due to the investment sphere. This section 
classifies and reviews the literature on the financing 
problem for toll road project financing. The key findings 
from the financing literature are presented later in this 
section. 

Based on the literature review, it was found that there 
were financing problems in traditional toll roads such as; in 
concessions, where an investment combination was loaded 
in front-loaded investments [28], how to obtain 
congressional support as a politically attractive alternative 
as a toll road financing problem [29], the inefficiency of 
infrastructure projects [30], financial risks for toll road 
project financing have not been identified, quantified, or 
evaluated [7], the improvements in toll road development 
are not similar with the rapid transportation demands and 
economic growth [31], a lack of understanding of the 
security stipulation from lenders like a bank [32], a lack of 
equity amount estimation and rate of return on equity [33], 
a lack of equity financing and corporate bond market 
options and, often, overlapping regulations [34]. 

In addition, urban infrastructure investment financing 
problems [35], long-term investment funds in 
infrastructure sectors, including toll roads [36], the 
relationship between risk factors and equity participation in 
the structure of BOT contract equity [37], financing 
instruments that could be used for toll road financing [38], 
the State’s financial limitations to finance toll road 

infrastructure projects [39], and no internationally 
recommended best practices in toll road financing with 
public-private partnerships [40]. 

5.2. Delivery System 

Several models for a financing problem analysis have 
been presented by researchers. The status of research from 
different perspectives is presented by several reviews in a 
delivery system. For example, they focused on a delivery 
system in a private finance initiative (PFI) [41], a 
comparison of cost efficiency based on project delivery 
such as design-bid-build (DBB), construction management 
at-fee (CM-at-fee), design-build (DB), 
design-build-operate (DBO), and 
design-build-(finance)-operate (DBFO) for toll road 
management [42], the relationship between the 
public-private partnership and leverage lenders [43], as 
well as the slow delivery process of toll road project  and a 
decrease in new revenue [44]. 

5.3. Revenue 

Over the past several decades, researchers have studied 
various models dealing with the revenue from toll roads. 
These researchers tried to model the deteriorating 
characteristics of the toll road financing for revenue 
management. Some of them are, a comprehensive literature 
survey of revenue models [45]; and low toll road revenue 
and congestion [46]. It was found that the revenue of toll 
roads was also considered by some of the authors. 

5.4. Others 

The issues which are in the problem context domain that 
will be discussed in this section cannot be included in any 
of the three categories as described above. For example, the 
issues include case studies, toll road feasibility [47], and 
toll road investments [48]. 

6. Classification Based on Methodology 
The basis of methodology may also be classified in the 

literature on TRFMs used in: mathematical modeling, 
simulations, empirical studies, case research, action 
research, and general purposes. This helps us to understand 
TRFMs from a different perspective of a methodological 
point-of-view. This section maps the methodology used 
vis-a`-vis the problem context of the TRFMs. The mapping 
of the papers addressing any problems using the 
corresponding technique is presented in Table 3. It is noted 
that any methodology used to solve a problem depends on 
the problem itself, the availability of data and 
computational resources, and the comfort levels of the 
researcher when using that particular methodology. Thus, 
the mapping is done to find the relationship of the 

 



 Civil Engineering and Architecture 6(3): 115-127, 2018 121 
 

methodology with the problem. 
According to Dyn [49], modeling is “an activity, a 

cognitive activity in which we think of how to make 
models to describe how devices or objects of interest 
behave.” There are three categories of models as follows: 
physical models, mathematical models, and computer 
models [50]. Meanwhile, mathematical models can be 
called simulation, but physical models cannot be called 
simulation. So, a model is “the general name, whereas a 
simulation is a specific name given to the computer 
modeling.” This shows that there are five papers that focus 
on financing and modeling methodology [37, 45, 48, 71, 
72]. Meanwhile, there are two papers which focus on 
financing and simulation methodology [7, 33]. 

Table 3.  The number of papers addressing any issues using the 
corresponding technique 

 Revenue 
Delivery 
System 

Financing Others Total 

Modeling   5  5 

Simulation   2  2 

Empirical 
Studies 

 1   1 

Case Study 1 1 7 2 11 

Action 
Research 
General 

 3 7  10 

Total 1 5 21 2 29 

According to Kosorok [51], empirical process methods 
are “powerful techniques for evaluating the large sample 
properties of estimators based on semi-parametric models, 
including consistency, distributional convergence, and 
validity of the bootstrap.” However, of the 29 papers that 
were studied by the researchers, only one paper used an 
empirical method [42]. 

In the TRFM research, case studies have found a special 
plane, because the case study researches “involves the 
study of an issue explored through one or more cases 
within a bounded system” [52]. There are eleven papers in 
every focus that used a case study methodology, such as 
[30, 32, 35, 38, 43- 44, 46, 47, 50, 73-74]. 

According to Marshal, Willson, and de Salas [53], action 
research is the collaboration between researchers and 
practitioners to improve a problematic situation of concern. 
There are ten papers that used an action research general 
methodology, as follows: [28, 29, 31, 34, 36, 39-41, 54, 
75]. 

7. Classification Based on Product 
The literature on TRFMs can also be classified based on 

the product studied. As the product is geographically 
dependent, the availability of government or private 
funding of the product’s origin affects the TRFMs. The 
number of papers addressing an issue for a particular 
product is represented in Table 4. It is evident from Table 4 
that mostly financing models are considered as a single 
product and the problems are addressed on an aggregate 
level, taking all products as a single product. This is mainly 
because the overall toll road financing models addressed 
the effects of a factor on the overall toll road financing 
models. There are a few cases where an individual factor 
such as a private finance initiative has been considered. 
Specific factors such as the user mode selection and an 
endogenous route through the focus of a revenue study may 
be attributed to these toll road financing models. 

An introduction to TRFMs, a delivery system, and 
financing focus have gained most of the attention, with less 
attention being given towards revenue and other focuses of 
interest. Generally, in the case studies, a product is 
addressed at the individual and aggregate level, discussing 
the coordination and integration of related issues. The 
financing focus of TRFMs has been studied at an aggregate, 
and in some cases, a disaggregated level. Papers discussing 
a delivery system generally tried to find the contractual of 
the delivery system. However, papers also considered a 
private financing initiative, risk project financing, the 
uncertainty of the dynamic transportation demand, 
securitization, the earmarked tax revenue system, social 
policies and public law value, limited equity, real options, 
the capital market, and SPV financial strength as a single 
product in most of the cases. But only at an aggregate level 
have other issues also been discussed, such as inventory 
management and transportation. 

The TRFMs for all kinds of products cannot follow the 
same strategy, since toll road financing has a high level of 
heterogeneity. The rate of deterioration and other physical 
conditions also vary to a high degree across products, so 
the delivery system and revenue conditions should also be 
different for all the products. Table 5 shows the products 
studied vis-a`-vis the geographical location. It is noted that 
most of the research has been carried out in developed 
countries and toll road financing model oriented countries 
such as the USA. 
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Table 4.  The number of articles addressing an issue for a particular product 

# Paper Product Revenue Delivery System Financing Others 

1 

Government build and operate toll road    1 
Toll Road Operation Corporate was listed in Exchange    1 

Toll Road Corporation was listed in Exchange    1 
Joint Operation with Foreign Corporation    1 

2 
Regulator can determine maximum toll rate  1   

The least toll revenue present value during concession  1   

3 
Fuel Tax   1  

Electronic Toll Payment   1  
4 Private financing initiative   1  
5 Risk project financing   1  
6 Uncertainty of dynamic transportation demand   1  
7 Securitization    1 

8 

Cost of finance  1   
Bankability  1   

Viability  1   
Affordability  1   

9 Earmarked tax revenue system   1  

10 
User mode selection 1    
Endogenously route 1    

11 
Cost escalation  1   

Social time preference  1   
Early commissioning profit  1   

12 
SPV was supported by sponsor   1  

Insurer to SPV   1  
15 Limited equity   1  

16 
Interest rate cap   1  

Take out financing   1  
17 Real option   1  

18 

Budget from government and local   1  
Local income tax   1  
Land transfer fee   1  
Self-raised funds   1  

Foreign capital investment   1  
19 Capital market   1  
20 SPV financial strength   1  

21 

Viability gap financing   1  
Private equity funding   1  
Deep discount bonds   1  
Take out financing   1  

Sinking fund depreciation   1  

22 

Advance Construction (AC)    1  
Partial Conversion of Advance Construction   1  
Matching Credit for Private Funds, Materials    1  

Services Donated to FA Projects   1  
Bond and debt instrument    1  

ISTEA Section 1012 Loans   1  
ISTEA Section 1044 Toll Investment Credits   1  

Special benefit assessments   1  
State Infrastructure Bank (SIB)   1  

Tax increment financing   1  
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Transit impact requirements   1  
Negotiated land leases   1  

Development rights   1  
Leasing/selling of existing facilities   1  

Turnkey   1  
Private donation   1  

23 

Land Revolving Fund   1  
Land Capping   1  

Land Acquisition Fund   1  
The Infrastructure Fund   1  

The Guarantee Fund   1  
24 Value for Money    1  

25 
Government Intervention    1  
The Viability Gap Fund   1  

26 Islamic project financing   1  
27 Megabank project financing   1  
28 Bond financing for PPP infrastructure   1  
29 Multilateral banks, and institutional investors  1   

 
Table 5.  The products studied vis-a`-vis the geographical location 

Country Number of Product 
USA 24 
UK 4 

China 9 
Korea 1 
Japan 2 

Hong Kong 1 
Canada 2 

Australia 1 
India 14 

Turkey 1 
Indonesia 7 

Nigeria 2 
Pakistan 1 

Columbia 1 

8. Results and Discussion 
A state-of-the-art literature review of TRFMs is 

presented in this paper, discussing the major infrastructure 
project financing issues for toll road financing. The aim of 
this study was to highlight the trends and opportunities in 
research that addresses the TRFMs. To meet this objective, 
various databases over a period of 18 years (1999-2017) 
were collected from the literature. The literature was 
systematically reviewed and classified to provide a better 
understanding of the research in the last two decades. In 
order to maintain the integrity of the overall process, a 
structured and fit-for-purpose systematic research process 
was utilized in both the collection and content analysis of 
the literature. The review process was inspired and guided 
by the principles of [23-25], considering the advantages 

and ignoring the disadvantages of the respective processes. 
A two-step process was followed for the literature 

segmentation and synthesis. First, the literature was 
segmented according to the journals, publications per year, 
and countries to obtain an overview. The journals were 
then categorized into infrastructure project financing 
journals, economics & regulation management journals, 
and other journals. It was found that out of 29 papers, 15 
were published in infrastructure project financing journals 
and 8 were published in economics & regulation 
management journals. 

The literature was also segmented according to the 
countries, and it was found that most of the research was 
done in the USA, India, China, Japan, and Indonesia with 
only a limited amount of attention given to the developing 
countries. This was also evident from the fact that 60% of 
the papers addressed issues of developed countries, while 
only 40% focused on developing countries. This is quite 
similar to the research trend in other disciplines with a few 
exceptions. Nevertheless, it is believed that in the coming 
years, there will be a huge change in this trend, with a 
majority of research publications from Asian countries 
with growing economies such as India and China. These 
countries have some of the longest toll roads. It has been 
found that the second longest toll roads in the world are in 
China, with 45,000 km. 

In the second step, the literature was classified according 
to the context of the problem, methodology, product, and 
geographical region for an in-depth analysis of the same 
aspects. The research on TRFMs is in the nascent stage and 
is disintegrated into problematic contexts. The isolated 
problems with little attention given to the interdependence 
of the problems were addressed by these studies. The 
fragmented nature of the TRFMs can be attributed to this 
phenomenon. 
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Most of the problems have been generally well-studied 
and explored for infrastructure project financing, but have 
recently gained attention for toll road financing models. It 
is also implicit that the research in specific problem 
contexts will continue to increase in the short term. 
Nevertheless, the requirements for integrative 
contributions will emerge with an increase in efforts to 
understand the overall phenomena of TRFMs. It is 
observed that the level of interest varies across the problem 
contexts. There are a lot of context-specific papers, 
especially in the delivery system and financing spheres. 
Only a few studies on toll road financing have explored 
other problems, such as revenue focus. Therefore, a huge 
potential exists for exploring these problems in TRFMs. 

The literature was classified according to the applied 
methodologies to find out the theoretical orientation of the 
field as a whole. From this analysis, it is revealed that case 
studies and action research generally solved most of the 
problems. The methods confined modeling and simulation 
to areas such as problem identification and forecasting. 
Taking into account the relative infancy of the field, it is 
expected that in the future there will be an increase in the 
use of other methodologies. The fragmented nature of the 
problems is expected, even considering 
cross-methodological approaches. Best practices from the 
practitioners have not emerged in the papers. This shows 
the lack of universally accepted practices and the complex 
nature of the problem. With the increase in the literature, it 
is also assumed that the best practices and advanced 
techniques will also emerge in the infrastructure literature. 

The classification, according to the production, shows 
that in a majority of the cases all the toll road financing 
products are assumed to be a single factor, with only 
limited attention given to the individual product 
characteristics. It is very important to study the products at 
the individual level given their factors. The consumption 
habits and climate of any geographical location play an 
important role in deciding the relative importance of toll 
road financing for that particular region. The study of 
literature across the geographic regions reveals that there is 
an increase in TRFM research, but it is limited mainly to a 
few countries. It is interesting to note that these countries 
have almost the same ranking for research in all other 
disciplines (www.scimagojr.com). There are a few 
exceptions, such as Indonesia, due to its commitment 
towards infrastructure. There is a need for research to be 
replicated and studied in developing nations, which are 
among the biggest financing models of toll road 
infrastructure. 

The results of the state-of-the-art literature reviews on 
project financing models in Indonesia are shown in Table 6. 
They all come from the mapping of the problem context to 
the methodology and to the product, which shows a clear 
picture of the link between product-problem-methodology. 

The financing model of earmarked tax revenue is funds 
that are obtained from vehicle taxes and fuel taxes. The 

revenue is utilized for land acquisitions, financial costs, or 
legal costs in the pre-construction and construction phases. 
The countries that have successfully applied this model are 
Japan and USA [31, 56, 55-59]. 

The deep discount bond financing model is funds that 
are obtained from financial market debt with zero coupon 
bonds. A country that has successfully applied this model is 
the USA, which borrowed 1.5 billion US dollars for 
infrastructure development [38, 60-63]. 

The take out financing (TOF) model is funds that are 
obtained by financial institutions, which take over a bank 
lender due to a construction duration of over 10-15 years, 
while the bank lender is only able to provide a loan of up to 
5 years. India has successfully implemented this model, 
where financial institutions such as the India Infrastructure 
Finance Company Limited (IIFCL) took over the bank loan 
[34, 63]. 

Table 6.  The results of a state-of-the-art literature review on toll road 
financing models in Indonesia 

Author's Name Variable of Financing Models 

Nambu [32] Earmarked tax revenue system 
Srivastava, Lakhmani, and Sikroria 

[35, 39] Take out financing 

Lakhmani and Sikroria [39] Deep discount bonds 

Xueming [45] Tax increment financing 

Xueming [45]  Land leases 

Xueming [45]  Deferred debt 

Xueming [45] Private donations 

The tax increment financing (TIF) model is funds that 
are obtained based on land and building taxes (PBB) and 
tax object sales value (NJOP) differences with respect to 
toll road building before and after toll road construction [44, 
64-66]. The land lease financing model is funds that are 
obtained from toll road land property leases during the 
operation [44, 67-69]. The deferred debt financing model is 
funds that are obtained by suspension of debt payments, 
and are paid in the operational phase when the financial 
statement is positive [44, 70]. 

9. Conclusions 
After identifying, evaluating, and synthesizing the 

literature review of TRFMs; using segmentation, 
classification based on problem context, classification 
based on methodology, and classification based on the 
product, it can be concluded that the results of the 
state-of-the-art literature review on project financing 
models in Indonesia are: an earmarked tax revenue system, 
take out financing, deep discount bonds, tax increment 
financing, land leases, deferred debt, and private donations.  

Nevertheless, this study can be continued to deeply 
study the weaknesses and strengths of the seven outcomes 
and to know whether the seven models have been used in 
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Indonesia or not. Finally, we can determine the most 
suitable TRFMs that can be applied in the development of 
toll road in Indonesia. 
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