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ABSTRACT:
The ability of governments to attract the private sector to invest in infrastructure projects is
diminishing due to the lack of bankable projects. However, these sub-financial projects are highly
important for economic growth. Governments need to lead in providing the required funding for the
provision of infrastructure, especially for those with high economic benefit to the national economy.
However,government resources are limited. Therefore, economic assessment is needed to determine
which projects should be prioritized to receive government funding support and in what form this
funding should be provided. Trans Sumatra Highway (TSH) is an example of such a project. With an
investment value of IDR 331.69 trillion (USD 28.8 billion), TSH will connect major cities in Sumatra,
creating multiple economic benefits even though the project is currently not commercially viable.The
economic assessment of TSH shows that the highway will contribute IDR 769.52 trillion (USD 66.91
billion) to national GDP through the multiplier effect of construction. TSH is expected to create
575,083 jobs in the construction sector and even more in other sectors. The long-term economic
impact is estimated to reach up toIDR 3316.90 Trillion (USD 288.43 billion) over 20 years.
Furthermore, TSH will reduce direct logistics costs (VOC and time savings) and indirect logistics
costs by at least IDR 3,536.31 trillion (USD 307.51 billion) in 2030.Other than providing optimal
funding support, the government needs to set up funds and empowercentral coordinatingagencies
such as KPPIP10to ensure higher quality of pre-FS and project preparation.
Keywords : Economic impact assessment; Trans Sumatra Highway; infrastructure crisis;
government funding support; Tusk Advisory

1

INTRODUCTION

Development of infrastructure is immensely crucial for the growth of the national economy.
In Indonesia particularly, various bottlenecks and lack of investments have been hindering
infrastructure development in the past. The main bottlenecks and impediments include
ambiguous legal and regulatory frameworks, uncertainty in land acquisition process,lack of
long-term financing and inadequately prepared projects. In addition, Indonesia also has
unresolved issues with spatial planning requirements, delays and uncertainties in the approval
of AMDAL (environmental permit) and IPPKH (Forest Right to Use Permit),poor asset
management and lack of consequence management. On the delivery side, Indonesia also
faces issues related to weak human capital and poor institutional capacity, lack of industry
capacity and absence of community support for infrastructure projects. As the result of these
issues andimpediments, infrastructure in Indonesia has been growing rather slowly, leading to
a dire situation of insufficient infrastructure to cater for the growing population and economic
growth.
In the power sector, the geographical complexity of Indonesia with over 17,000 islands
combined with the above listed impediments have made it difficult to satisfy surging demand
for electricity, resulting in only 76% electrification rates nationally11, the lowest in ASEAN
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Committee for Acceleration of Priority Infrastructure Delivery
Data from 2012. National electrification rate was 80.5% in 2013 (Source: State Electricity Company of Indonesia/PLN).
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region, and rural electrification of only 32%. In transportation sector, railway development is
currently concentrated in Java (72%) and Sumatra islands (28%) only, leading to high
logistics costs in other islands. In the airport sector, the growth of domestic and international
flights from 71.9 million to 155.2 million passenger per annum from 2005 to 2012 has put
considerable stress on the existing airports. Moreover, lack of water supply infrastructure has
led to the availability of drinking water of only 54 m3/capita/year in Indonesia, which is
significantly lower than in Thailand, which has 1,104 m3/capita/year, and much lower than
the ideal drinking water reserve of 1,975 m3/capita/year12.
It is quite evident from the above statistics that Indonesia is inan infrastructure crisis, which
requires a holistic solution in the form of comprehensive regulatory, fiscal, and institutional
reforms, in addition to implementing a series of priority projects that will address immediate
infrastructure needs.
However, in most countries in the ASEAN region and more particularly in Indonesia, the
ability of the governments to attract the private sector to invest in infrastructure projects is
diminishing. Not necessarily due to scarcity of private sector funds but more due to the lack
of bankable projects that can be sustained purely on a user pay charges basis. In addition,
poor connectivity between infrastructure assets such as airport and ports to main economic
activity areas, leading to expensive logistics costs often discourageinvestors from investing in
infrastructure projects.
However, these sub-financial projects are highly important to sustain and enhance economic
growth and accordingly it is imperative that the government leads in providing required and
necessary funding for the provision of infrastructure, especially for those with high economic
benefit to the national economy.
The question is therefore, how will the government choose which projects to fund first from
its  limited  resources.    In  the  last  decade,the  government’sbudget  allocation  for  infrastructure  
has been between 3% to 7% of the State Budget (APBN). It is expected that this budget
constraint will continue in the immediate future and as such, economic impact assessmentfor
the infrastructure projects that the government will fund becomes very important component
of the decision process. Economic impact assessment is the examination of benefits and
contribution of the project to the regional and/or the national economy.
The case study that will be discussed in the paper is the proposed Trans Sumatra Highway,
which is aimed to be the economic backbone of the Island of Sumatra. All sections of Trans
SumatraHighway, which aims to connect major cities on Sumatraisland,have FIRR 13below
12%, which makes it unattractive to private investors, who usually require FIRR above 18%.
For the construction of Trans Sumatra Highway, major investment of IDR
331.69trillion(USD 28.8 Billion14) is required and the SOE assigned to construct the first four
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Based on“Background  Study  of  Water  Resources Development for RPJMN (National Medium-Term Development Plan)
2015-2019”, Ir. M. Donny Azdan, Director of Water Resources and Irrigation, Bappenas (National Development Planning
Agency), June 2013.
13
Financial Internal Rate of Return
14
Exchange rate: USD 1 = IDR 11,500
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sections15(PT HutamaKaryaPersero) does not have the financial capacity to finance the
construction. However, since EIRR of the first four sections is assessed to be above 20%, and
between 13.5% and 23.4% for the other sections16, this project has high economic
importance, which justifies strong governmentsupport17.
This paper provides a literature review and estimation of the impact of infrastructure
investment in general and cites the proposed Trans Sumatra Highway as a case study for
project-specific economic impact analysis, with supporting international case studies where
appropriate. This paper concludes by suggesting policy and program recommendations to
improve economic impact assessment right from the pre-FeasibilityStudies of priority
projects earmarked for government funding.
2

MATERIALS AND METHODS
2.1 The relationship between infrastructure investment and economic growth

Empirical research, for example from Aschauer (2000), demonstrates solid evidence for a
positive relationship between infrastructure investment and economic development.A study
of Calderón, Moral-Benito and Servén (2011) found a positive effect of public infrastructure
spendingon economic growth, and a higher marginal returnif the quantity or quality of the
infrastructure stock is lower.
Mentolio and Solé-Ollé (2009) found that investment in transportation infrastructure,
especially roads, positively affects productivity of the region. Agénor and Moreno-Dodson
(2006) and Fourie (2006) found several channels through which infrastructure development
boosts the economy: lower cost of input factors in the production process; increased labor
productivity and growth of construction and construction-related industries; and long-term
maintenance jobs. Straub (2008) found that economies of scale and scope through
infrastructure development reduce the costs of transportation, which also positively affects
economic growth.
The impact of infrastructure development on the economy can be estimated through various
methods.Firstly,  through  the  ‘multiplier effect’,  which  captures  the  direct  short-term effect of
construction, through induced demand for materials, equipment, labor, etcetera. Secondly,
medium- to long-term effects are estimatedthroughoutput elasticity, which captures
broadereconomic benefits over periods of20 years, or in some cases even longer.Finally,
there may be additionalnetwork effects and industrial development effects that exceed the
scope and time span of the estimated output elasticity,which are to be consideredin the
government’s  long-term (20+ years) sustainable plans.
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Medan-Binjai (16.8 km), Palembang-Indralaya (22 km), Pekanbaru-Dumai (126 km) and Bakauheni-TerbanggiBesar (139
km).
16
HutamaKarya estimations, 2012-2013. Note: estimations from BPJT (2012) show EIRR below 12% for several sections,
but the majority of sections has EIRR > 12%.
17
Based on PIAFF-World  Bank’s  Toolkit for Public-Private Partnerships in Roads & Highways, generally speaking,
projects with EIRR > 12% should be implemented by the Government, while projects with EIRR > 15%should be
prioritized.

148

2.2

Analysis of the short-termeconomic impact through multiplier effect

Government  spending  to  boost  the  national  economy,  also  known  as  ‘Keynesian Economics’,
has been the center of modern economic policy, especially in times of crisis, such as the wake
of Great Depression, euro zone crisis, and the recent global financial crisis, where there was a
need to artificially create demand to jumpstart the economy.
The multiplier effect, the ratio of increase or change of national output to the increase of
government spending, estimates the short-term impact of infrastructure investment on
economic output.It captures the demand shock caused by construction, but does not capture
the effects of a broader range of economic activities such as improved productivity, or the
improvement of supply-side economics.
In general, the multiplier effect in developing countries and underdeveloped countries is
higher than in more developed countries due to the crowding-out effect. For example,
Aschauer (1990) used data of 50 states in the United States of America from 1965 to 1983 to
estimate that the multiplier effect of core infrastructure is 2.23, suggesting that every $1 spent
on infrastructure will generate output of $2.23.
In a more recent study, Cohen, Freiling and Robinson (2012) estimated that the multiplier
effect of infrastructure development is about 2. In developing countries, Wang and Yen
(2013) found that Chinese government spending on infrastructure has a multiplier equal to or
above 3, while in Indonesia the multiplier effect for construction of infrastructure is estimated
at 2.32 (Permana and Asmara, 2010).
Compared to other types of investment, infrastructure investment is considered to be one of
the most effective in boosting the economy, due to its high impact in stimulating economic
activities, such as increased demand for raw materials and construction equipment, unskilled
labor for physical construction and skilled labor for services (e.g. consultants and
contractors), as well as indirectly related services, such as housing for workers, food and
restaurant businesses.
Though the multiplier effect includes employment creation in terms of GDP, employment
absorption is often also estimated in terms of the number of jobs created. Especially for
infrastructure projects, as the employment absorption of the construction sector is relatively
high and investment in construction is thus considered highly suitable as a strategy to reduce
unemployment.Labor elasticity estimates are usuallyused to estimate employment created
through economic growth (in this case, the economic growth has been induced by
infrastructure investment).
2.3

Analysis of the long-term economic impact through output elasticity

In addition to the multiplier effect, medium- to long-term effects of infrastructure investment
on  theeconomy  are  captured  by  the  ‘output  elasticity’, thepercentage increase of output when
stock of infrastructure capital increases by 1%. It captures the overall productivity increase in
the economy by the provision of infrastructure.
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Road and other transport infrastructure will increase economic productivity through greater
mobility of goods and people, which results in reduction of logistics cost, higher
employment, and other channels. Electricity, water, and other utility infrastructure
increasesproductivity through a more stable input for manufacturing and commercial
activities in general. Provision of social infrastructure, such as schools and hospitals will also
increase productivity through a higher human capital. These effects of infrastructure
provision are captured by the “shift   supply   curve   to   the   right”, thus increasing output
permanently.
Theoretically, infrastructure investments increase growth by preventing diminishing returns
to scale of private sector capital, raising marginal product of private capital, and raising the
rate of output growth (Fedderke, Perkins, Luiz, 2006).
Many studies have estimated the effect of infrastructure  investment  to  the  country’s  national  
productivity and output. Most of the studies are based on growth theory, utilizing a
production function in which output is a function of labor, capital, and rate of technological
progress, adjusting for stock of infrastructure capital in a country.
Though various estimation methods have been used, such as Ordinary Least Square (OLS)
and Vector Auto Regression (VAR), the results consistently show that infrastructure capital
investment leads to higher productivity of economy. Aschauer (1989) estimated that the
output elasticity of core infrastructure in the United States is 0.24, far higher than other types
of government expenditure such as public office buildings, fire stations, etc. Easterly and
Rebelo (1993) estimated an output elasticity of 0.16 for transport and communication
infrastructure in developed countries.
More recent studies by Calderón, Moral-Benito, Servén (2011) estimated the output elasticity
of infrastructure ranging from 0.07 to 0.1 using the historical data of 88 countries. Studies in
developing countries have estimated even higher output elasticity of infrastructure
investment, such as 0.4 to 0.5 in India (Sahoo and Dash, 2009), 0.26 to 0.3 in South Asia
(Sahoo and Dash, 2012), and 0.27 to 0.35 in China (Sahoo, Dash, Nataraj, 2010). The higher
output elasticity in developing countries is due to higher marginal effect associated with a
relatively low stock of infrastructure capital.
The collective term‘Network  connectivity’is often used to describe a set of effects responsible
for a large portion of the output elasticity which manifests through many channels, such as
accessibility to other infrastructure, increased mobility of people and goods, increased export
and import and land value creation. Other factors that play a role are economies of scale and
scope, and positive spillovers from region-to-region and sector-to-sector, resulting into
increased productivity. Furthermore, reduction of logistics costs, vehicle operating cost and
time saving are significant factors in boosting the economy.
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3

CASE STUDY: TRANS SUMATRA HIGHWAY
3.1 Background on Trans Sumatra Highway

Trans Sumatra Highway is a planned 2,608-km toll road consisting of 23 segments crossing
Sumatra Island from North to South18. The main corridor spans 1,813 km and the supporting
corridors 795 km. Trans Sumatra Highway will connect the 7 main hubs in the region, which
are Medan (with Port and Industrial Area Kuala Tanjung), Pekanbaru, Jambi, Palembang
(TanjungApiApi Port), Lampung, Serang (Krakatau Steel) and Jakarta19.
The total cost of the project is IDR 331.69 Trillion (USD 28.8 Billion) and the project has a
construction period of 10 to 12 years. Phase I consists of 4 sections20 and is planned to be
constructed between 2014 and 2018. Phase 2 consists of 6 sections and planned to be
constructed between 2016 and 2020, and finally, Phase 3 consists of 13 sections, which are
planned to be constructed between 2019 and 2025.
In the past, several sections were tendered as PPP, butdue to lowtraffic demand estimations,
they were not financially attractive to the private sector (FIRR < 18%). As the alternative
solution, the development of Phase Ihas recently been assigned to wholly-state-owned
enterprise PT HutamaKarya (Persero)21. The decision was based on the fact that the project is
crucial for Sumatra, as the second largest GDP contributor of Indonesia 22, and assignment to
a SOE was considered the most feasible way to accelerate the project.
However,PT HutamaKarya (Persero) does not have the financial capacity to fully fund the
construction   of   Phase   1.   In   order   to   strengthen   PT   HutamaKarya’s   capital   structure,   the  
Government could contribute to the development through equity injection. Additionally, the
Government would need to provide Government guarantees for the required loan, since the
project is still not considered financially viable and investors may not be willing to provide
loan with sensible interest due to high risk. Finally, as regulated in Government Regulation
No. 45 of 2005 on State-Owned Enterprises, the Government shall provide compensation,
including margin, for developing a non-financially-viable project.The following sub-sections
provide economic impact assessment of Trans Sumatra Highway,which supports the
justification of Government funding for the project.
3.2

The multiplier effect of Trans Sumatra Highway construction

Using   Permana   and   Asmara’s   estimate   (2010)   for   Indonesia,   a   multiplier   of   2.32,  
construction of the Trans Sumatra highway with an investment value of IDR 331.69 trillion
(USD 28.8 billion), is estimated to contribute IDR 769.52 trillion (USD 66.91 billion) to
national  GDP  (in  total  during  the  construction  period).  It  will  mostly  contribute  to  Sumatra’s  
Gross Regional Domestic Product (GRDP), as construction of the highway will require
18

Map of Trans Sumatra Highway: see Appendix.
Jakarta will particularly benefit if Sunda Strait Bridge project proceeds.
20
Medan-Binjai (16.8 km), Palembang-Indralaya (22 km), Pekanbaru-Dumai (126 km) and Bakauheni-TerbanggiBesar (139
km).
21
Presidential  Regulation  (‘PerPres’)  Number  100  of  2014  on  Acceleration  of  Toll  Road  Development  in  Sumatra  was  
signed by the President on the 17th of September 2014 and promulgated by the Minister of Law and Human Rights on the
18th of September 2014.
22
Sumatra is the second GDP contribution with a contribution of 23.8%, compared to Java with 58%, based on data from the
Central Statistics Agency of Indonesia/BPS (2013).
19
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mostly local resources. Construction materials, such as asphalt, cement and concrete, will be
provided locally and especially unskilled labor will be sourced from the surrounding areas.
Toll road construction will also stimulate the Sumatra’s   economy   indirectly   through   the  
demand for housing and daily needs of workers.
In terms of employment creation, based on data from Tadjoeddinand Chowdhury (2012), the
elasticity of employment in Indonesia for the construction sector is 0.563. Assuming the
construction takes 10 years, construction of Trans Sumatra is estimated to absorb 575,083
workers during the construction period23.
3.3

Long-term economic impact of Trans Sumatra Highway

In addition to the short-term impact, Trans Sumatra Highway is expected to have many
longer-term benefits. For example, the first phase will provide connectivity to strategic ports,
such as Bakauheni port, Belawan port, KualaTanjung port.In the context of MP3EI, Trans
Sumatra Highway construction will have a significant impact on the economic development
of the regions and industries that have been identified, including SEZ MangkeSei, Industrial
Zone Dumai, SEZ TanjungApi-Api, SEZ MuaraEnim and the National Strategic Area of
Sunda Strait.
Assuming thatoutput elasticity ranges from 0.26 to 0.524, the investment of IDR 331.69
trillion (USD 28.8 billion) would generate IDR 1,724.79 trillion to IDR 3,316.90 trillion
(USD 149.98 – 288.43 billion)over 20 years25.
3.4

Reduction of logistics costs
3.4.1 Direct logistics costs

The two  most  important  factors  of  a  project’s  EIRR26 are the Vehicle Operating Cost (VOC)
and value of time savings, which are the direct logistics cost.
Vehicle operating costs are all costs associated with the operation of the vehicle under normal
conditions, including consumption of fuel, lubricants, tires, spare parts and maintenance,
depreciation, and insurance. These factors are estimated based on the type of vehicle (class IV27) and converted into dollars per 1,000 km. The most prevalent methods of PCI (1990) and
LAPI-ITB (1997) were used for analysis.
Table 8 Vehicle Operating Cost for Arterial and Toll Roads
Distance
arterial road

VOC arterial road
in IDR/km

Distance toll
road in km

VOC toll road in
IDR/km

23

Calculation: GDP growth increase from Trans Sumatra construction x labor force x elasticity = 0.85% x 120,172,003 x
0.563 = 575,083 workers Labor force and GDP data are retrieved from Central Statistics Agency of Indonesia/BPS (August
2013).
24
Based on literature review from developing countries in Section 2.
25
Calculation: IDR 331.69 trillion (USD 28.8 billion) x 0.26 x 20 years = IDR 1,724.79 trillion (USD 149.98 billion) over
20 years, IDR 331.69 Trillion x 0.5 x 20 years = IDR. 3,316.90 trillion (USD 288.43 billion) over 20 years.
26
EIRR is the Economic Internal Rate of Return, which is the rate of return at which the present value of economic costs
equals the present value of economic benefits.
27
Class I: sedan, jeep, pick up car, small truck, and bus; Class II: two wheelset truck; Class III: three wheelset truck; Class
IV: four wheelset truck; Class V: five wheelset truck
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in km

(USD/km)

(USD/km)

Class I

3,475.4

1,242 (0.11 USD)

2,608

902 (0.08 USD)

Class II

3,475.4

4,036 (0.35 USD)

2,608

2,193 (0.19 USD)

Class III

3,475.4

4,422 (0.39 USD)

2,608

2,367 (0.21 USD)

Class IV

3,475.4

5,715 (0.50 USD)

2,608

3,276 (0.29 USD)

Class V

3,475.4

7,257 (0.63 USD)

2,608

4,240 (0.37 USD)

Source: Feasibility Study of Medan-Binjai (HutamaKarya), 2012-2013 and own calculations
The total annual VOC is the sum of the VOCs of each vehicle type multiplied by the Average
Annual Daily Traffic (AADT) for each type of vehicle, multiplied by 365 days. The total
VOC reduction as a result of toll road development is equal to the difference between the
total VOC of toll road users and the total VOC when these users would have used the arterial
road. As shown in the table below, the reduction of VOC increases over time due to
increasing traffic demand. The estimated VOC savings are IDR 23.36 trillion (USD 2.03
billion) in 2025 and IDR 33.32 trillion (USD 2.90 billion) in 2030.
Table 9 VOC Reduction in 2025 and 2030 (at constant prices)

Total VOC Arterial Road in IDR trillion
(USD Billion)
Total VOC Toll Road in IDR trillion
(USDbillion)
Total VOC in IDR trillion (USDbillion)

2025

2030

42.82 (USD 3.72)

60.95 (USD 5.30)

19.46 (USD 1.69)

27.63 (USD 2.40)

23.36 (USD 2.03)

33.32 (USD 2.90)

Source: Own estimations
The second most prevalent factor of EIRR, which is also covered by the output elasticity, is
the value of time savings. Since Trans Sumatra Highway will shorten travel distances and
increase the average travel speed, travel times will be reduced. The value of travel time
saving is based on Gross Regional Domestic Product (GRDP) of the region in which the road
will be constructed.
Table 10 Time Value based on GRDP
Time Value in IDR/hour (USD/hour)
Class I

13,783 (USD 1.20)

Class II

28,187.37 (USD 2.28)

Class III

31,355.89 (USD 2.73)

Class IV

31,355.89 (USD 2.73)

Class V

31,355.89 (USD 2.73)
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Source: Feasibility Study of Medan-Binjai (HutamaKarya), 2012-2013 and Central Statistics
Agency of Indonesia/BPS (2013)
The total value of travel time savings is equal to the annual time savings in hours per vehicle
multiplied by the (monetary) value of time, multiplied by the AADT. As shown in the table
below, the value of travel time savings increases over time, due to increases in traffic
demand. Due to economic growth, it is also likely that the value of time will further increase
over time, which has not been taken into account in this assessment (Thus, even higher values
of travel time savings can be expected).
Table 11 Present Value of Time Savings in 2025 and 2030 (at constant prices)
2025
Value of time savings per day in
IDR billion (USD million)
Value of time savings per year in
IDR billion (USD million)

20.24 (USD 1.76)

2030
28.75 (USD 2.50)

7,387.06 (USD 642.35) 10,494.78 (USD 912.59)

Source: Own estimations
Additionally, similar projects in other countries have shownexceedingly successful outcomes.
For example, the North-South Expressway (NSE) in Malaysia is a toll road of approximately
870 km in Malaysia Peninsula, from Thailand to Singapore borders. The toll road passes the
states of Johor, Malacca, Negeri Sembilan, Selangor, Perak, Penang and Kedah, covering up
to 81% of the population which generate 89% of GDP of Malaysia Peninsula. This toll road
has successfully reduced travel time by 50% and perceived cost (vehicles operating cost and
time saving cost) by 25% compared to using the old route over the same distance.
India’s   National   Highway Development Project (NHDP) Phase I, a 5,846-km toll road
connecting the four metropolitan cities of India28, has an expected annual growth of
passenger traffic of 12 to 15% and the expected growth of cargo traffic is 15% to 18%,
enabling further GDP growth. Morover, Ghani, Goswami and Kerr (2012) found a positive
impact of NHDP Phase I on the organization and performance of manufacturing. Entry rates
in the manufacturing sector have increased in a radius of 10 km from the network, but not in
areas further away. Labor productivity and total factor productivity have increased in the
same area, and also not further away. Both NSE (Malaysia) and NHDP (India) have
demonstrated huge economic benefits, especially through the development of industrial zones
along the corridor.
3.4.2 Indirect logistics costs
Besides direct logistics costs, such as vehicle operating cost and value of time, there
are indirect logistics cost that highly exceed the direct costs.
Logistics costs in Indonesia are relatively high compared to its neighbouring countries,
accounting for 27% of GDP compared to only 20% in Thailand and 13% in Malaysia.
Developed countries such as the USA, Japan and Singapore have significantly lower logistics
28

New Delhi, Mumbai, Kolkata, and Chennai (Golden Quadrilateral)
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cost, accounting for only 8 to 10.6% of GDP, providing huge competitive advantages to their
economies. (Bahagia et al, 2013).
The Indonesian Government recently began to take real efforts in increasing its international
competitiveness through reduction of logistics costs. Realistically, a reduction of 17% (from
27% to only 10% of GDP) would be achievable by 2030 if major infrastructures such as
Trans Sumatra Highway are being constructed. Based on this 17% reduction, the contribution
of  Trans  Sumatra  Highway’s  has  been  estimated  below.
Indonesian GDP was IDR 9,985 trillion (USD 868.26 billion) in 2013. Based on a
conservative scenario, assuming inflation of 6% and economic growth of 7.15%, Indonesian
GDP will be IDR 86,983 trillion (USD 7.56 trillion) in 2030. This also complies with
MP3EI’s  GDP  target  of USD 4 to 4.5 trillion by 2025.
Figure 11 GDP Projection 2014-2030

Source: Projection based on data from the Central Statistics Agency of Indonesia/BPS
Sumatra’s  share  of  GDP  was  23.81%  in  2013,  and  considering  its  continuous  growth in GDP
contribution  over  the  past  13  years,  its  share  in  2030would  be  27.68%  in  “business as usual”  
case. However, since the new Government under President Jokowi is expected to take strong
efforts to increase the share of the second largest GDP contributor,   the   share   of   Sumatra’s  
GDP is expectedto reach 35% by 2030.
Another important factor to be taken into account is the proportion of logistics costs related to
road transportation. Land transportation accounts for 72.21% of the transportation costs,
while transportation costs account for 46.25% of logistics costs. The other logistics costs
consist of 36.38% inventory cost and 17.36% administration cost (Bahagia et al, 2013).
Inventory and administration costs are assumed to be reduced as a result of the construction
of any type of infrastructure, with a contribution of 65% of road transportation in the case of
Sumatra,   as   Trans   Sumatra   Highway   will   become   Sumatra’s   backbone   and   most   important  
infrastructure project in terms of connectivity between industrial and residential zones, ports,
airports and other infrastructures.
Based on the assumptions above, shares of logistics cost can be estimated as follows:
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Logistics Costs related to Road Transportation = Share of Land Transportation +
Share of Inventory Cost Related to Road + Share of Administration Cost Related to
Road = (0.4625 x 0.7221) + (0.3638 x 0.65) + (0.1736 x 0.65) = 0.6832
TSH’s  Share  in  Logistics  Cost =  Sumatra’s  GDP  Share  x  Logistics  Costs  related  to  
Road Transportation = 0.35 x 0.6564 = 0.2391
Finally, these will be used to estimate logistics cost reduction due to TSH:
Logistics Cost Reduction due to TSH in 2030 = GDP in 2030 x (Reduction of
Logistics  Cost  x  TSH’s  Share  in  Logistics  Costs)  =  IDR  86,983  trillion  x  0.17  x  
0.2391 = IDR 3,536.31 trillion (USD 307.51 billion29).
Hence, logistics cost reduction due to Trans Sumatra Highway in 2030 is estimated to be IDR
3,536.31 trillion (USD 307.51 billion), or, in terms of GDP, the reduction is 4.07% of GDP in
2030. This is considered to be a major contribution, particularly because it highly exceeds its
initial investment cost of IDR 331.69 trillion (USD 28.8 billion).
4

RESULT AND DISCUSSION :ECONOMIC ASSESSMENT AS FUNDING
DECISION-MAKING TOOL
4.1

Government funding for infrastructure provision

Theoretically, government intervention is imperative in the presence of externality. The term
‘externality’,   first   mentioned   by   Pigou   (1920)   in   The Economics of Welfare, expresses a
condition of divergence between private and social costs and benefits, and the need for the
Government to correct the condition if social benefits outweighs private benefits. For
instance, through public goods provision, where the Government needs to provide funding or
subsidy to optimize the provision.
After   Pigou’s   publication,   there have been several prominent studies in the field of
externality and social costs/benefits, including Ellis and Fellner (1943), Scitovsky (1954),
Buchanan and Stubblebine (1962), and more recent studies such as Canning (1999), who
explores the social rate of return of infrastructure investment. Moreover, many studies related
to the effect of government contribution through public expenditure in the provision of public
goods have been conducted. For instance, a study by Aschauer (1989) found that core
infrastructure, such as roads, highways, airports, mass transit and water systems, has higher
explanatory power on economic growth than other types of public expenditure. Easterly and
Rebelo (1993) found that public expenditure in transport and communication as core
infrastructure is consistently correlated with growth.
Considering the situation in Indonesia, with itssignificant lack of infrastructure and many
large-scale greenfield infrastructure projects that are not commercially viable (low FIRR),
and given   the   government’s   responsibility   as   public   goods   provider,it   is   hard   to   argue   the  
need for government spending on infrastructure projects such as Trans Sumatra.
Moreover, other countries have clearly proven that government support, especially in the
initial  phase  of  large  infrastructure  projects,  is  the  key  to  economic  the  project’s  success.  For  
29

As in previous sections, exchange rate is USD 1 = IDR 11,500.
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example, the North-South Expressway in Malaysia had traffic demand below the threshold to
make the project commercially attractive in the first place. Therefore, the Government of
Malaysia (GoM) provided substantial support with a loan ofUSD 634 million and soft loan
facilities (Fisher and Babbar, 1996).
The support package from the governmentincluded loans for unprofitable sections of the
expressway, a traffic revenue guarantee to provide financial support if toll revenue would not
reach a certain level and external risks agreements to reduce exchange rate risk (Kuranami et
al, 1999). Moreover, a 6% toll increment was secured. However, within 10 years of
operation, the road turned out to be highly profitable, so that the traffic revenue guarantee has
never been called and the 6% toll increment was not needed. Today, the NSE generates RM 1
billion (~USD 306 million) in surplus revenue every year and more importantly, 27% of
Malaysia’s  GDP  is  generated  along  the  900km  corridor  of  the  NSE.

4.2

Economic assessment to select projects with high economic benefits

The Government of Indonesia needs to choose which project to support, because it
ispractically not possiblefor the government to fund every single infrastructure project, due to
budgetary constraints and public debt limitation. As an illustration, Figure 12below shows the
gap between required infrastructure investment and available funding from government
budget in 2015-2019 based on the background study for RPJMN 2015-2019. In order for the
country to develop and reach middle-income standard by 2020, massive infrastructure
investment of 5,619 Trillion IDR is needed. However, the available funding for infrastructure
from government is estimated to be only 1,370 Trillion IDR for the next 5 years, leaving
funding gap of 4,249 Trillion IDR.
Figure 12: Infrastructure Funding Gap 2015-2019 (IDR trillion)

4,249

5,619

Funding gap

Funding needed for
infrastructure

1,370
baseline
Available government
funding

Source: Background study for RPJMN 2015-2019, BAPPENAS
The shortage of government budget to infrastructure investment requires the government to
choose projects to fund. To choose which projects to fund, economic impact analysis plays a
crucial role. Each infrastructure project has its unique economic costs and benefits and the
higher the benefits of a project compared to its cost, the higher the economic return on
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investment (EIRR). These projects with higher EIRR should be the ones the government
prioritize for government funding.
In Indonesia, economic assessment is part of the Pre-Feasibilty Study conducted by the GCA
or project owner, as stated in Bappenas Regulation No. 6 of 2012 on the Procedures to
Develop Infrastructure Project Planning (for PPP Projects).Bappenas Regulation No. 3/2012
on General Guidelines of Implementation of cooperation between the government and
business entities in provision of infrastructure provides more details on the substance of the
economic study: Social Cost Benefit Analysis should ensure social benefit and economic
sustainability; cost ratio with/without the project; economic benefit is the conversion of the
financial price into an economic (shadow) price for each input and output based on
appropriate economic conversion factors and EIRR/ENPV needs to be estimated using
economic and social discount rate; sensitivity analysis is required.
However, the regulatory framework is not sufficient to guarantee high quality, while it is of
high importance that economic analysis is done properly and accurately.The reason why
extensive economic impact analysis often does not happen in Indonesia is funding limitations
and human resources capacity, resulting in delay and higher probability of making the
suboptimal decisions.
For example, Trans Sumatra Highway project encountered difficulties in convincing
stakeholders of its high economic benefits and the need to accelerate its development.
Though FIRR is below the required level to attract investors due to low traffic estimations,
economic justification should be sufficient to convince stakeholders, as EIRR for first four
sections arebetween 21.2% to 23.4%.
Moreover,  small  projects  identified  in  Bappenas’  PPP  book,  suchas  Lamongan  Water  Supply  
and East Agam Waste Management, with investment values below US$ 50 million, do not
have proper Pre-FS studies, making it difficult for government to justify providing
government support.
The above cases are not stand-alone cases. Many MP3EI projects do not yet have appropriate
Pre-Feasibility studies and the Government thus cannot assess the importance of the project
and the most suitable funding scheme.
5

CONCLUSION

5.1 Alternative funding scheme to enhance infrastructure delivery
This paper has demonstrated that government funding support is needed for projects with
high economic benefits. In addition, it is highly important that the government optimally
structures its funding to benefit both public sector and private sector.
Under the current system, the available funding schemes are limited and usually Presidential
Decrees for State Capital Investments (Penyertaan Modal Negara/PMN)are required, which
have the disadvantage that the government needs to fully pay upfront. Moreover,issuance of a
Presidential Decree is time-consuming, which has already caused project delay in many
cases, for example in the case of Trans Sumatra Highway.
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It is thus imperative that the government allows and encourages the use of alternative funding
schemes,   such   as“Performance Based Annuity Scheme”   (PBAS).   PBAS   is   a   public private
partnership scheme in which the concessionaire earns a sum of money from the government,
either semi-annually   or   through   an   agreed   specified   periodic   term,   through   “annuity  
payments”   during   concession   period.   The   payment   is   given   only   after   the   concessionaire
delivers the completed asset as agreed in the contract terms.
PBAS providesmultiple benefits to the government. Firstly, it eliminates completion risk
because the payment to concessionaire is conditional on the completion of the
asset.Secondly, it eliminates the budget overrun risk, since the payment is done incrementally
over a long period of time instead of the traditional lump sum payment for construction.
Government can also manage to fund more projects because the investment cost is spread
over multiple years. Thirdly, it improves the quality of operation and maintenance through
“Performance   Based”   scheme,   which   will   minimize   the   O&M   risk.   PBAS   also   provides  
certainty to private sector through payment guarantee, thus increasing the bankability of the
project and reducing funding cost.
In order to enable PBAS, government needs to provide strong commitment, especially in
multiyear-budget contracts within the Ministry of Finance. Currently, the Ministry of Finance
accommodates multiyearbudget contracts of 5 years. Due to the nature of infrastructure
concession which can span as long as 50 years, PBAS requires longer budget commitment
from government to work optimally.The Ministry of Finance needs a regulatory reform to
allow for longer multiyear-budget contracts.

5.2. Institutional Reforms to improve the quality of Pre-Feasibility Studies
Understanding the importance of the quality of Pre-Feasibility studies (Pre-FS), in
particularincluded economic assessment,the Government of Indonesia should utilize the
Committee for Acceleration of Priority Infrastructure Delivery (Komite Percepatan
Penyediaan Infrastruktur Prioritas/ KPPIP)30.
KPPIP’s   involvement   in   infrastructure   projects   begins   from   the   early   stage   of   PreFSscreening via one of its members, Bappenas. Directly from this stage, high quality and
standardized Pre-FS studiesshould be ensured as it would highly contribute to the quality of
priority project selection.
Therefore, KPPIP would develop Pre-FS guidelines to encourage high quality and
standardized Pre-FS development, applicable to all project owners. Included in the Pre-FS
requirements are economic and financial analysis, which are crucial for KPPIP to determine
appropriate funding schemes and sources as well as inclusion of a project on the priority
list.Important is that KPPIP will be managed by private sector resources in order to ensure
that its members have the required knowledge and technical skills.
30

KPPIP has been established recently, with the ratification of Presidential Regulation No. 75/2014 on the Acceleration of
Priority Infrastructure Delivery. It includes members from Coordinating Ministry of Economic Affairs, Ministry of Finance,
Ministry of National Planning (Bappenas) and the National Land Agency (BadanPertanahan Negara/BPN). KPPIP has the
power to coordinate and make crucial decisions in infrastructure provisions.
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Of the IDR 80 billion (USD 6.96 million) budget allocated for KPPIP, roughly 50% (IDR 40
billion/USD 3.48 million) would be allocated for pre-FS review and re-do.KPPIP would take
a similar role as the India Infrastructure Project Development Fund (IIPDF), which has been
established by the Government of India to provide financial assistance for major
infrastructure projects. IIPDF has the purpose to finance the cost of project development,
such as Feasibility Studies, financial structuring and consultancy services31.
However,   in   the   long   run,   KPPIP   should   be   transformed   into   an   “Infrastructure Crisis
Management Agency”   (ICMA)   which   would   be   responsible   for   delivering   priority  
infrastructure projects. ICMA would be a limited lifespan company, with a maximum
lifespan of 10 years, established via parliamentary approval with similar powers to IBRA32. It
should have a mandate to coordinate the delivery of projects that are considered and selected
as priority for the nation, which would logically consists of high economic impact projects.
Therefore, ICMA would need to have the power to coordinate multiple ministeries and
agencies related to the projects and would ideally play a role in solving conflicting national,
regional and local laws related to the projects.
There is also a need to establish a Joint Government Industry Panel on Infrastructure as a
consultative body to ICMA onthe identification of priority projects. Various industries
involved in this Panel would attract stronger buy-in from all sectors and reduce controversies
in priority project selections.
In addition, the PPP unit under the Ministry of Finance, which is planned to be established in
2015, would need to play a role in improving the quality of Pre-FS for PPP projects as they
would need to assess them to decide on the optimal funding support.
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APPENDIX: MAP OF TRANS SUMATRA HIGHWAY
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