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BASIC DATA 
Third Local Roads Project (Loan No. 1232-INO) 

 
Project Preparation/Institution Building 
TA No. TA Name Type Person-

Months 
Amount 
($000) 

Approval 
Date 

921 Local Roads Improvement PPTA 170 1,5001 24 Nov 1987 
 
Key Project Data ($ million) 
          As per ADB Loan 

             Documents 
Actual 

   
Total Project Cost 466.0 329.2 
Foreign Exchange Cost 180.0 135.7 
Local Currency Cost 20.0 15.4 
ADB Loan Amount/Utilization 200.0 151.1 
ADB Loan Amount/Cancellation  48.9 
 
Key Dates             Expected                                        Actual 
   
Fact-finding   17 Sep – 12 Oct 1992 
Appraisal   3 – 19 Dec 1992 
Post Appraisal  24 Feb – 5 Mar 1993 
Loan Negotiations  5 – 6 Apr 1993 
Board Approval  25 May 1993 
Loan Agreement  2 Aug 1993 
Loan Effectiveness 1 Nov 1993 4 Oct 1993 
First Disbursement  2 Nov 1993 
Project Completion 31 Mar 1997 30 Jun 1998 
Loan Closing 30 Sep 1997 16 May 2000 
Months (effectiveness to completion) 41                                        57 
 
 Appraisal PCR PPAR 
Economic Rate of Return (%) 35 35 52 
 
Borrower Republic of Indonesia 
Executing Agency Directorate General of Highways 
 
Mission Data No. of Missions No. of Person-Days 
   
Preliminary Fact-Finding 1 40 
Fact-Finding 1 52 
Appraisal 1 85 
Post-Appraisal 1 20 
Inception 1 26 
Project Administration   

Review 6 143 
Project Completion 1 24 
Operations Evaluation2 1 42 

PCR = project completion report; PPAR = project performance audit report; PPTA = project preparatory 
technical assistance. 

                                                 
1  $150,000 under a TA grant and $1,350,000 as part of Loan 863-INO: Ninth Road (Maintenance) Sector Project, for 

$150 million, approved on 24 November 1987. 
2  The Operations Evaluation Mission comprised Robert Gordon Rinker, Portfolio Evaluation Specialist and Mission 

Leader, Robert Thurlow, consultant and Barbara Palacios, Evaluation Analyst. 



 

 
EXECUTIVE SUMMARY 

 
 Under the Fifth Five-Year Development Plan (Repelita V for FY1990 through FY1994), 
the Government of Indonesia gave priority to maintaining the existing national, provincial and 
district road network rather than expanding it. All national roads, nearly all provincial roads and 
just over half of all district (kabupaten) roads were to be brought to a maintainable, or stable, 
condition. The Project, the twelfth intervention financed by the Asian Development Bank (ADB) 
in Indonesia’s road sector, was formulated based on feasibility studies funded under one of the 
previous loans and a technical assistance grant attached to that loan. Approved by ADB in May 
1993 for $200 million, the Project was designed to address the strategic goal for kabupaten road 
improvement set forth in Repelita V and to complement improvements to the national and 
provincial road network undertaken through its two immediate predecessors. The Directorate 
General of Highways (DGH) under the Ministry of Public Works served as the Executing 
Agency.  
 
 The primary objective of the Project was to improve the condition of the existing road 
networks of 70 kabupatens within Central Java, East Java, Yogyakarta and Bali. Project 
components at appraisal included civil works for rehabilitating about 2,510 kilometers (km) of 
existing paved roads, improving another 2,370 km of paved and unpaved roads, replacing about 
880 meters of bridges and performing periodic maintenance on approximately 8,600 km of 
roads. The Project also provided for procurement of road maintenance equipment, for the 
construction of maintenance workshops and materials laboratories, and for consulting services 
to assist with construction supervision and provide institutional strengthening to DGH and the 
Kabupaten Public Works Offices (DPUKs). A project implementation unit (PIU), comprised of 
staff from DGH, the Directorate General of Budget under the Ministry of Finance, and the 
Directorate General of Regional Development under the Ministry of Home Affairs, was 
established to monitor, coordinate, and manage implementation while the DPUKs were 
responsible for the execution of the road works.  
 
 A project and not a sector approach was adapted, as a complete list of kabupaten road 
links was identified through comprehensive screening exercises during formulation. Although 
actual implementation was generally as envisaged at appraisal, only about half of the original 
road links proposed were retained in the Project; road link substitutions satisfied established 
criteria and in general enhanced the overall economic benefits.  
 
 The road improvement and periodic maintenance targets were nearly met or exceeded, 
and realized with significant cost savings. Rehabilitations and improvements, including bridge 
replacements and widenings, were performed on a total length of 5,629 km of roads, about 
115% of the appraisal estimates. Implementation proceeded smoothly and works were 
completed as scheduled. Periodic maintenance works suffered from initial delays but, with the 
benefit of one loan extension, achieved a total length of 7,487 km, or 87% of target. 
Approximately 1,800 civil works contracts were awarded, the majority going to smaller 
contractors who did not own their construction equipment. With only a few exceptions, the 
contractors performed well and provided quality civil works; the performance of the road works 
subprojects overall has been good. Equipment provided for routine maintenance operations 
performed with mixed results and suffered from a lack of replacement parts. Maintenance 
workshops and materials laboratories were initially underutilized by the DPUKs but now see 
more use through a shared hire scheme with local contractors.  
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 With lower-than-expected costs for road rehabilitation, improvement and periodic 
maintenance, the total project cost was only $329.2 million, 29% below the appraisal estimate of 
$466.0 million. Disbursements from the ADB loan totaled $151.1 million, comprising $135.7 
million in foreign exchange and $15.4 million in local currency equivalent; the remaining $48.9 
million was cancelled. The last disbursement was made in November 1998, but the loan 
account remained open until May 2000 due to delays in Government refunding of the unused 
balance in the imprest account. The devaluation of the rupiah in early 1998 had little impact on 
the project cost.  
 
 Three teams of international and domestic consultants were engaged: a core team of 
consultants in Jakarta worked directly with the PIU while two field consultant teams, 
headquartered in Semarang and Surabaya, helped the DPUKs with contract execution. 
Engagement of consultants suffered from an 8-month delay and as a result, initial construction 
monitoring was without benefit of consultant supervision. The core team provided valuable 
contribution to the PIU in project administration and performed to high standards. The field 
teams also performed well, assisting DPUK personnel with construction monitoring and 
providing technical training in road design and project supervision, but were unsuccessful with 
improving DPUK economic planning and evaluation capacity. DPUKs also often chose to not 
implement the field teams’ design recommendations, such as installing proper side drains along 
road improvements, with possible adverse effects on project sustainability.  
 
 Decentralization of road network management responsibility has been gradually 
underway since 1987. At project formulation, DGH was responsible for Indonesia’s entire road 
network, although kabupaten administrations were under the control of the Ministry of Home 
Affairs. Without any direct authority over the DPUKs, DGH was somewhat restricted in its 
capacity to be effective as the Executing Agency. Poor communication between DGH and the 
individual DPUKs also resulted in some implementation delays and covenant noncompliance. 
While the overall performance of the government agencies involved with project administration 
and implementation was generally satisfactory, measures intended to improve maintenance 
capacity and expenditures were unsuccessful. Benefit monitoring and evaluation was sporadic 
and insufficient.  
 
 The Operations Evaluation Mission, which visited Indonesia in August and September 
2002, inspected a representative sample of road links chosen from all four project provinces. 
Condition surveys and, when possible, traffic counts were recorded on 30 road links, totaling 
174 km. Most of the road sections appeared in good or fair condition and carried significant 
traffic volumes, upwards of 200 four-wheel vehicles per day; over half had more than 500 
vehicles per day. Roads surfaced with hot roll sheet or similar asphaltic materials typically 
remained in good condition. Penetration macadam surfaces varied widely, with many surfaces 
showing defects; a few others had already failed completely. Routine or periodic maintenance 
works had been carried out on many road links, but in general appeared inadequate.  
 
 At project completion, full compliance was achieved for 13 of the 32 covenants; partial 
compliance was achieved for another 13 covenants. The remaining 6 covenants, primarily 
focused on improving the maintenance expenditures and capacity of the kabupatens, were not 
complied with. Ensuring adequate funding and enhancing operational capacity for maintaining 
the road network at the kabupaten level was an important objective of the Project, but the 
expected improvements in maintenance practices were not realized and the overall 
maintenance performance was unsatisfactory. While road maintenance is currently carried out 
in all kabupatens, the amounts allocated are not sufficient.  
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 The economic internal rate of return (EIRR) has been recalculated for the road links 
surveyed. At 52%, the overall EIRR for the surveyed roads is very high. The EIRRs of individual 
subprojects range from over 100% to slightly negative values for the few roads that have 
already failed. The individual road links are usually short, averaging about 5 km in length, and 
already open to motorized traffic. Most roads are used intensively for passenger transport by 
local residents who benefit directly from faster, more frequent, and more comfortable journeys. 
Villagers interviewed about the road improvements expressed highly favorable opinions about 
the Project. Although not specifically targeted at poverty reduction, improvements occurred in 
some of the areas where income levels were lowest. As such, the socioeconomic impact of the 
Project was positive and in cases where roads were upgraded from unsealed standard and little 
transport was previously available, the impact was considerable. As civil works improvements 
fell within the right of way of existing roads and bridgeworks saw repair or replacement of 
existing bridges only, the environmental impacts were likely minimal. None of the road links 
surveyed exhibited any adverse environmental effects, either resulting from the road 
construction or the lack of proper drainage.  
 
 In November 1999, responsibility for road development, operation and management was 
vested in a new Directorate General of Regional Infrastructure Development under a new 
Ministry of Settlement and Regional Infrastructure, which essentially absorbed DGH. In 1999, 
Laws 22 and 25 gave autonomy to the kabupatens and the provinces. With this new autonomy, 
taking full effect in 2001, kabupaten-level governments receive block grant funding from the 
central Government and are wholly responsible for the planning, budgeting and executing of 
kabupaten road works. The level of grant funding provided to each kabupaten is determined 
annually by the Ministry of Finance. The proportion of this funding, along with any other sources 
of revenue, allocated to the road sector is recommended by the kabupaten administration and 
approved by the kabupaten parliament. There is no mechanism for the central Government to 
impose conditions on the use of these funds, the main source of revenue for kabupaten road 
works at present. The allocation to the road sector remains insufficient. As such, upgrading and 
rehabilitation rather than maintenance are likely to continue being given priority, adversely 
affecting long-term sustainability of roads.  
 
 The Project was fully consistent with the Government's strategy to improve the 
kabupaten road network. The Project made a major contribution to increasing the stability of the 
existing road network and generated substantial socioeconomic impact, but the intended 
improvements in maintenance capacity and funding were not realized. Overall, the Project is 
rated successful.  
 
 The significant benefits gained from road improvements are rapidly lost without proper 
road maintenance. High quality civil works at construction are essential, but improved 
maintenance practices are also necessary to protect the investment in the network and to 
sustain the benefits gained through the improved road surface. In future road improvement 
projects, executing agencies should have administrative authority over the agencies responsible 
for implementing the works.  



 

 
 



 



 



 



 

 
I. BACKGROUND 

 
A. Rationale 
 
1. The road sector strategic objectives identified in the Government of Indonesia’s Fifth 
Five-Year Development Plan (Repelita V) for FY1990 through FY1994 prioritized maintaining 
the existing road network rather than expanding it. Repelita V specifically identified the goal of 
bringing 100% of all national roads, 90% of all provincial roads and 55% of all district 
(kabupaten) roads to stable condition. By the last year of implementation of Repelita V, 
considerable progress was achieved towards meeting the targets for national and provincial 
road improvement. The progress was less satisfactory for kabupaten roads, with only 40% of 
the kabupaten network in stable condition. Continuing with the program supported by two 
previous road sector loans,1 which concentrated on national and provincial roads, the Project–
the twelfth in Indonesia’s road sector funded by the Asian Development Bank (ADB)–was 
designed to address the strategic goal for kabupaten road improvement set forth in Repelita V.  
 
2. At the time of appraisal, Indonesia’s public road network was considered to be adequate 
for the country’s needs over the medium term, except in some areas newly opened for regional 
development that included Semarang and Surabaya. Although the network was considered 
adequate, road conditions were often not. Under Repelita V, annual maintenance allocations for 
roads increased and were reported to have reached satisfactory levels. With economic growth 
as the principal development objective, the Project was consistent with ADB’s operational 
strategy for Indonesia,2 which placed emphasis on physical, financial and social infrastructure 
investment to promote growth. Given ADB’s limited resources, the operational strategy then was 
to concentrate on rehabilitation of existing roads, with increased attention to maintenance 
issues.  
 
B. Formulation 
 
3. The Project was formulated based on feasibility studies financed under an earlier loan3 
and technical assistance attached to that loan.4 The comprehensive screening exercises in 
these studies identified a full list of kabupaten road links recommended for improvement or 
rehabilitation, which were then allocated under subprojects. The Project also provided for 
procurement of road maintenance equipment, for the construction of maintenance workshops 
and materials laboratories, and for consulting services to assist with construction supervision 
and institutional strengthening.  
 
4. Loan covenants relating to kabupaten road maintenance performance stipulated that 
(i) routine and periodic maintenance be extended to cover 100% of the maintainable network in 
the project kabupatens by FY1997; (ii) the Government gradually increase funding for 
maintenance in the project kabupatens, with the contribution of the ADB to periodic 
maintenance decreasing to 22% by FY1997; and (iii) the Government ensure maintenance in 
the project kabupatens is at an adequate level after completion of the Project.  
 

                                                 
1  Loan 966-INO: Tenth Road (Sector) Loan, for $120 million, approved on 10 August 1989, and Loan 1115-INO: 

Eleventh Road (Sector) Loan, for $150 million, approved in 7 November 1991. 
2  ADB. 1989. Bank Operational Strategy for Indonesia . Manila. 
3  Loan 863-INO: Ninth Road (Maintenance) Sector Project, for $150 million, approved on 24 November 1987. 
4  TA-921-INO: Local Roads Improvement, for $150,000, approved on 24 November 1987. 
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C. Purpose and Outputs 
 
5. The primary purpose of the Project was to improve the condition of the existing 
kabupaten road network. The Project covered the road networks of 70 kabupatens within the 
provinces of Central Java, East Java, Yogyakarta, and Bali5 that had relatively high population 
densities.6 The Project also aimed to increase the capacity and efficiency of the Kabupaten 
Public Works Offices (DPUKs) and project implementation staff in road network management 
and planning, maintenance operations, and civil works supervision and monitoring.  
 
6. Project outputs included civil works for rehabilitating roughly 2,510 kilometers (km) of 
existing paved roads, improving another 2,370 km of paved and unpaved roads, replacing about 
880 meters (m) of bridges, and performing periodic maintenance on approximately 8,600 km of 
roads.7 Procurement of maintenance equipment and construction of maintenance facilities and 
materials workshops was intended to assist the DPUKs with routine maintenance operations 
and road civil works.  
 
D. Cost, Financing and Executing Arrangements  
 
7. Total project cost was estimated at $466 million, comprising $180 million in foreign 
exchange and $286 million in local currency equivalent. The ADB loan for $200 million, 
approved in May 1993, was to finance 43% of the estimated cost with the remaining 57% to be 
funded by the Government. All foreign exchange cost requirements were to be met by the ADB 
loan;8 the balance of the loan would go towards local currency expenditures.  
 
8. The Directorate General of Highways (DGH) served as the Executing Agency for the 
Project. The implementation arrangements involved different agencies at various levels of 
Government. At the central level, planning of the district roads was divided among four principal 
agencies: the National Development Planning Agency (BAPPENAS), the Directorate General of 
Budget within the Ministry of Finance (MOF), DGH within the Ministry of Public Works, and the 
Directorate General of Regional Development (DGRD) within the Ministry of Home Affairs 
(MHA). A coordinating committee was formed with representatives from each agency and 
assisted by a project secretariat to oversee and monitor the Project. A project implementation 
unit (PIU), comprised of staff from DGH, DGRD and the Directorate General of Budget, was 
established to manage day-to-day activities. The DPUKs, which were charged with planning and 
programming civil works and maintenance operations in their districts, were responsible for the 
execution of road works. In general, the Project was implemented as envisaged at appraisal.  
 
E. Completion and Self-Evaluation 
 
9. ADB’s project completion report (PCR) was circulated to the Board in December 2000. 
The PCR provided comprehensive details on civil works implementation along with actual 
annual construction costs for both improvement and periodic maintenance works in each 

                                                 
5  In keeping with agreements with the Government and other aid agencies, ADB concentrated its district-level road 

development efforts in these four provinces. 
6  As of 2000, Yogyakarta had a population density of 980 persons per square kilometer, followed by Central Java 

with 959, East Java with 726, and Bali with 559  all well above the national average of 109. 
7 Periodic maintenance works were not originally included in the scope of the Project. At DGH’s request, this 

component was added at post-appraisal. A list of roads proposed for periodic maintenance was then prepared 
annually by DGH and reviewed by the consultants to verify they satisfied the same criteria as established for road 
rehabilitation link substitutions.   

8  Actual government financing included $2.4 million in foreign exchange.   



 3

kabupaten. Thorough documentation of road maintenance and laboratory equipment distribution 
among the kabupatens was also presented and the satisfactory performance of the consultant 
teams was substantiated. Due to capacity constraints, traffic data was not collected by most of 
the DPUKs. As a result, the PCR relied heavily on data presented in the consultant’s Core 
Team Working Paper 29.9  
 
10. The PCR noted that none of the loan covenants directed towards increasing kabupaten 
maintenance funding levels were complied with and, as such, expected improvements in 
maintenance practices were not realized. Poor communication between DGH and the DPUKs 
resulted in misunderstandings about the covenanted maintenance requirements. Other 
difficulties associated with the complicated project administration arrangements within the 
Government, such as the inability of DGH to exercise authority over the DPUKs, were 
mentioned. The PCR included several relevant recommendations to help mitigate these 
problems and improve implementation of future road sector projects. Particular emphasis was 
given to the need to enhance maintenance capacity and expenditures. However, no progress 
has been made towards achieving the maintenance funding levels specified in the covenants 
since then.  
 
11. Since Core Team Working Paper 29 did not include any benefit monitoring of roads in 
Bali, no project components located there were considered in the economic reevaluation 
undertaken in the PCR. While there were only 8 kabupatens in Bali, out of the 70 kabupatens 
for the entire Project, representative road links in Bali should have also been included in the 
evaluation. The economic internal rate of return (EIRR) was recalculated at 35%, exceeding the 
15% minimum threshold applied at that time. Although the target for road improvement was 
exceeded and the EIRR was high, the Project was rated partly successful10 due primarily to the 
failure in achieving the expected maintenance funding and implementation improvements. 
Generally, the PCR presented a realistic and objective evaluation of the Project.  
 
F. Operations Evaluation 
 
12. This project performance audit report (PPAR) assesses the Project for its relevance, 
efficacy, efficiency, sustainability, and institutional and other development impacts. The PPAR 
represents the findings of the Operations Evaluation Mission (OEM) undertaken in August and 
September 2002. The OEM performed condition surveys on 30 road links, totaling 174 kms, 
chosen from all four project provinces. When possible, one-hour traffic counts were recorded to 
verify accuracy of existing traffic data. The PPAR is based upon the findings of the OEM, the 
review of relevant project documents, discussions with ADB staff, and information gathered 
during meetings with officials from the Ministry of Settlement and Regional Infrastructure, MHA 
and MOF as well as with road sector consultants in Indonesia. Copies of the draft PPAR were 
circulated to the Government and concerned ADB staff for review and comments, which were 
considered when finalizing the PPAR.  
 

                                                 
9  Sir William Halcrow & Partners Ltd. June 1998. Project Benefit Monitoring and Evaluation of the 1994/95 to 

1996/97 Projects. 
10  At the time of PCR preparation, there was a three-category rating system: generally successful, partly successful, 

and unsuccessful. 
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II. PLANNING AND IMPLEMENTATION PERFORMANCE 
 
A. Formulation and Design  
 
13. Indonesia’s multimodal transportation system comprises a network of public roads, 
a railway system, inter island and coastal shipping, inland water support, and air transport. Road 
transportation is the dominant method of transport, both for freight and passenger movements. 
The Project was designed to enhance economic growth and development through road 
improvements at the kabupaten level. Developed to help achieve the goal set forth in Repelita 
V, the Project complemented improvements to the national and provincial road network 
undertaken through Loan 966-INO and Loan 1115-INO (footnote 1). The Project took 
consideration of a 1988 study11 done by the then Post-Evaluation Office, which identified 
insufficient allocation for operation and maintenance as one of the common weaknesses found 
in projects.  
 
14. ADB strategy at the time of Project formulation recommended that conventional project 
financing be the main vehicle for ADB assistance, although program and sector lending 
modalities were still expected to grow to support changes in the macroeconomic and sectoral 
policy framework. In line with this and as a list of road links was well defined at appraisal, a 
project and not a sector approach was adopted during formulation. However, only about half of 
the original road links proposed for rehabilitation at appraisal were retained in the Project. 
Flexibility in the district roads program enabled substitutions based upon updated road 
conditions, traffic demands, and social and other considerations. Road link substitutions, which 
had to satisfy established criteria,12 appear to have enhanced the Project’s economic benefits. 
Overall, this flexible approach to implementing the Project proved satisfactory.  
 
B. Achievement of Outputs  
 
15. The targets for road improvement and periodic maintenance works were nearly met or 
exceeded, and constructed considerably under estimated costs. Road improvements and 
rehabilitations, including bridge replacements or widenings, were performed on a total length of 
5,629 km of roads, or 115% of the appraisal estimate of 4,880 km. Periodic maintenance works 
were undertaken on another 7,487 km, about 87% of target.  
 
16. Equipment provided to DPUKs was primarily used as intended, namely for routine 
maintenance operations undertaken through force account works. Most equipment was suitable 
for routine maintenance needs, but a few inappropriate items were never used. Some 
equipment routinely broke after only a few years of use and remains idle; others are still 
operating well. Proper maintenance has been difficult due to the inability to obtain replacement 
parts. When equipment is not needed by the DPUKs, it is available for hire by local contractors. 
In general, the equipment provided addressed the DPUK’s needs for assisting with routine 
maintenance operations, but the lack of replacement parts threatens its useful life.  
 
17. Maintenance workshops13 and materials laboratories initially saw little use, suffering from 
a lack of staff and lack of budget, particularly for the latter. Improper or outdated equipment 
affected the usefulness of the laboratories, while the difficulty in obtaining replacement parts for 
                                                 
11  ADB. 1988. Special Study:  A Review of Postevaluation Findings in Indonesia. Manila. 
12  Road link substitutions had to have an EIRR of at least 15 %, satisfy accepted guidelines issued by DGH, have no 

adverse environmental effects, and conform to the requirements of the Loan Agreement. 
13  Maintenance workshops constructed ranged from washing ramps to covered parking canopies to maintenance 

facility buildings. 
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equipment hindered the usefulness of the workshops. However, with upgrades in materials 
testing equipment and a shared hire scheme with local contractors, workshops and laboratories 
now see more use as intended.  
 
C. Cost and Scheduling  
 
18. Actual project cost at completion was $329.2 million, 29% below the appraisal estimate 
of $466 million (Appendix 1). Cost underruns resulted from unutilized contingency funds and 
lower-than-expected costs for road rehabilitation, improvement and periodic maintenance. As 
most of the equipment procurement and civil works construction was already concluded by that 
time, the devaluation of the rupiah in early 1998 had little impact on the project cost.  
 
19. Disbursements from the ADB loan totaled $151.1 million, to meet costs of $135.7 million 
in foreign exchange and $15.4 million in local currency equivalent. The remaining $48.9 million 
was cancelled. The loan closing date was extended once, by nine months to 30 June 1998. 
However, the last disbursement was made on 9 November 1998; the loan account remained 
open until 16 May 2000, nearly two years beyond the revised loan closing date, due to delays in 
government refunding of the unused balance in the imprest account.  
 
20. Implemented on schedule, rehabilitation and improvement works were completed by 
April 1997. Project periodic maintenance works suffered from a sluggish start, achieving only 
1,500 km during the first two years of implementation. Benefiting from the extension of the loan 
closing date, periodic maintenance works were finished in March 1998, roughly 16 months 
behind schedule. An excessive bid review period delayed award of equipment contracts by 
13 months. Revisions in workshop and laboratory design, which added security fencing, 
perimeter roads and parking areas, postponed occupancy by 1.5 years, which further delayed 
delivery of equipment.  
 
D. Procurement and Construction  
 
21. To expedite implementation, advance action for consultant recruitment and procurement 
of equipment was approved. Retroactive financing for up to $5 million was also approved for 
consultant services and civil works expenditures incurred between appraisal and loan 
effectiveness. The first contract for road rehabilitation was awarded 4 months prior to loan 
effectiveness. Approximately 1,800 contracts in all were awarded to implement the civil works. 
With the value of each less than $1 million, contracts were tendered applying local competitive 
bidding procedures. The majority of civil works contracts were awarded to smaller contractors, 
most of which did not own their construction equipment. About 50 construction contracts, valued 
in excess of $500,000 each, were awarded to larger contractors. With only a few exceptions, the 
contractors performed well and provided quality civil works. Equipment for road maintenance, 
workshops and laboratories was procured in accordance with ADB’s Guidelines for 
Procurement using international competitive bidding procedures. Three teams of international 
and domestic consultants were engaged according to ADB’s Guidelines on the Use of 
Consultants.  
 
22. A core team of consultants stationed in Jakarta worked directly with the PIU to 
coordinate and monitor project implementation on a day-to-day basis. Two field consultant 
teams, headquartered in Semarang and Surabaya, assisted in the execution of the project 
contracts. The core team consultants provided valuable contribution to the PIU during project 
administration and performed to high standards. The field team consultants also performed 
satisfactorily, but not without difficulty. They provided quality monitoring and implementation 
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services and disseminated technical expertise in road design and project supervision through 
on-the-job training of the DPUK personnel but were generally unsuccessful in improving DPUK 
economic planning and evaluation capacity overall. Project road monitoring and data collection 
practices of the DPUKs were also deficient, particularly for traffic counts.  
 
23. The DPUKs and the heads of the kabupaten governments, often failed to consider or 
implement the consultants’ recommendations, such as installing side drains along road 
improvements. Instead, the funds to build drains were used to further extend the length of 
improved road surfacing. Inadequate drainage accelerates road deterioration, particularly for 
penetration macadam (penmac) surfaces, compounding the already high maintenance burden. 
The decision to not include proper road drainage likely reduced sustainability of the improved 
road links.  
 
E. Organization and Management  
 
24. The complex organization set up for the Project (Appendix 2) led to some difficulties 
during implementation. Communication between DGH, the Executing Agency, and the individual 
DPUKs, the implementing agencies, was hampered, as DPUKs were responsible to MHA and 
not DGH. This resulted in implementation delays. Dissemination of covenant requirements by 
DGH to the DPUKs was not sufficient and covenant compliance suffered.  
 
25. Despite the approval of advance action for consultant recruitment, engagement of the 
consultant teams was delayed by 8 months. As a result, construction early in the Project was 
without benefit of consultant teams supervision; monitoring was done only by DPUK subproject 
managers. Most DPUKs initially lacked the capacity and qualified staff to properly supervise 
construction. Some inspectors were not trained as road engineers. While the consultants did 
provide training in road construction monitoring and inspection, expertise was lost due to DPUK 
staff transfers.  
 
26. There was a DPUK in every kabupaten, with a section responsible for the kabupaten 
road network.14 The DPUK was responsible to the head of the kabupaten government, through 
him to the provincial governor, and ultimately, at central government level, to MHA. The Ministry 
of Public Works, of which DGH was a part, had no direct authority over the DPUKs. DGH was 
responsible for the whole of the Indonesian road network, but its direct authority over the 
kabupaten network only involved the setting of technical standards for works. Nevertheless, 
there was a well-established system of controlling the implementation of annual kabupaten road 
works programs, involving DGH, MHA, BAPPENAS, and MOF. The procedures involved in this, 
especially relating to approval of annual programs and budgetary issues, were complicated, but 
they applied throughout Indonesia, not just in the project provinces. In practice, the individual 
DPUKs and other agencies within the kabupaten administration had a high degree of autonomy 
in selecting individual road links for inclusion in the Project and deciding on the type of works to 
be carried out. The DPUKs were the key agencies in implementing works, rather than DGH.  
 
27. At the time of project preparation, a system of kabupaten road planning procedures had 
just been introduced throughout Indonesia. These procedures were intended to enable 
kabupaten staff to undertake surveys, analyses and evaluations that would lead to a rational 
allocation of resources between major works (upgrading, rehabilitation and new construction) 
and maintenance, with priorities for investment in major works determined by appropriate 
technical and economic criteria. These procedures were used by kabupaten staff, supported by 

                                                 
14  Higher-level national and provincial roads were administered by provincial public works offices. 
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consultants, to prepare in 1992 a 3- or 4-year detailed list of road works in each kabupaten to be 
included in the Project. It was agreed with DGH that changes in the list could be made, subject 
to the substituted subprojects meeting the same criteria as those originally selected (footnote 
11). In the PCR, it was estimated that only 50% of the individual subprojects originally identified 
were included in the Project. Given that kabupaten road programs have always been prepared 
on an annual basis, and that the Repelitas only set out very broad sectoral programs, it was 
probably inevitable that many changes would be made. Changes in road conditions, corrections 
to the original data, or other social circumstances resulted in many changes to the priorities.  
 
28. Despite a major commitment made in the early 1990s to establish the road planning 
procedures in the kabupatens, the system is no longer in general use. However, in some 
kabupatens, it is still in partial use, with road condition surveys and a few traffic surveys carried 
out. Support units were established at provincial level to assist with this process, but these have 
been disbanded and provincial level agencies no longer have a role in kabupaten road planning. 
There is no support from the central Government, which was identified as a crucial requirement 
when the process was proposed. A key part of this support was the annual updating and 
distribution of tables of costs and benefits to kabupatens. This is no longer carried out. 
Generally, the priorities for road upgrading are based on requests from local residents, with a 
screening carried out by DPUK staff before submitting proposed programs to the kabupaten 
parliament for approval.  
 

III. ACHIEVEMENT OF PROJECT PURPOSE 
 
A. Operational Performance 
 
29. Operational performance is measured in terms of the Project’s achievements relative to 
expectations at appraisal to (i) improve the condition of the kabupaten road network, (ii) assist 
the Government in improving maintenance practices and funding, and (iii) strengthen the 
capacity of the DPUKs in road network management and program planning.  
 
30. The overall performance of the road works subprojects, by far the largest component of 
the Project, has been good. These works involved the rehabilitation, upgrading and periodic 
maintenance of kabupaten road links. The OEM’s surveys of a random sample of 
30 subprojects in the four provinces included in the Project showed that the majority of the road 
sections are in good or fair condition and carrying a traffic volume upwards of 200 four-wheel 
vehicles a day (Appendix 3). Typically, the road links were in poor condition before the Project 
and, given the relatively high traffic levels, very high levels of benefits have been produced by 
their rehabilitation, upgrading, and periodic maintenance. The main quantifiable benefits from 
such works relate to road user savings obtained from a much smoother road surface. In some 
cases, roads were also widened, producing additional benefits in the form of higher speeds. 
Given that a total of approximately 1,800 separate subprojects were involved, there is a wide 
range in the outcome of individual subprojects. A number of cases of complete failure of the 
road surface were noted. In Kabupaten Demak in Central Java, all four links inspected by the 
OEM had failed. The DPUK cited vehicle overloading as the cause, but such failures are 
common in areas of weak or expansive soils if the design is not appropriate for the conditions.  
 
31. Even though the provinces included in the Project are among the most developed in 
Indonesia, a large proportion of the kabupaten road network within them has an earth, gravel or 
stone surface. Few such roads have a maintainable surface, most are very rough, and the 
upgrading of such roads to a bitumen, or sealed, surface standard produces major benefits. 
This type of upgrading has been a priority of the Government for local roads for many years. 



 8

The aim is to make the majority of the network “mantap” or stable, so that it is in a maintainable 
condition, and an objective of the Project was to assist in this process. Typically, a kabupaten 
road network is 500-800 km long. The proportion remaining unsealed is about 15-25%, but was 
reported to be as high as 50% in Kabupaten Gunung Kidul in Yogyakarta. To some extent, the 
size of the network and the proportion remaining unsealed depend on how many “village roads” 
and other minor roads and tracks have been incorporated into the official kabupaten road 
network. Because the length of the overall kabupaten road network has been increasing at an 
average rate of about 10% per year—almost entirely the result of existing minor roads being 
incorporated into the official network, rather than new roads being constructed—the proportion 
of roads that have been upgraded and are maintainable has shown little change. However, in 
absolute terms, the length of such roads has increased and the Project contributed to this.  
 
32. Emphasis on the upgrading program has diverted funds away from maintenance of 
kabupaten roads. To help counter this, it was intended that 35% of the road works expenditure 
under the Project would be for periodic maintenance,15 rather than for rehabilitation or 
upgrading. Instead, just over 27% of the total was used for periodic maintenance works. This 
reduction is not considered significant. In practice, there is often no clear distinction between 
these types of works in the context of kabupaten roads. Even though proposed maintenance 
works were identified annually, it is likely that some of the road links originally selected for 
periodic maintenance would have deteriorated before the project works were implemented, so 
much so that the works carried out were more accurately regarded as rehabilitation rather than 
maintenance. However, as none of the maintenance-directed covenants was complied with, the 
overall maintenance performance was unsatisfactory. The amount of periodic maintenance 
increased in FY1997 and FY1998 at the insistence of ADB, but did not reach the levels 
required, and dropped in FY1999 after physical completion of the Project. Road maintenance is 
currently carried out in all kabupatens, but the amount allocated is low and overall performance 
is not sufficient. A review of compliance with the major loan covenants is in Appendix 4.  
 
33. A number of different surface types are used to provide a bitumen surface on kabupaten 
roads. Traditionally, penmac has been used most frequently, and was the most common 
surface type applied in the Project. Penmac construction requires a minimum amount of 
equipment, most contractors have the capacity to undertake this kind of work, and penmac has 
normally been the lowest cost option. However, the initial surface quality is often somewhat 
rough and penmac roads can rapidly deteriorate to poor condition once there are surface 
defects. Machine-laid hot mix surfaces, such as hot roll sheet or asphaltic concrete, were the 
second most common surfaces applied in the Project. A hot mix surface provides a much 
superior riding surface and is more robust, but is not always available as an option. Fewer 
contractors are capable of doing this type of work and the road site must be within about 50-60 
km of an asphalt mixing plant. Fortunately, the cost of hot mix surfacing has progressively 
decreased relative to penmac, and as a result, more asphalt mixing plants are now in operation. 
More contractors are gaining the experience and the necessary equipment to apply hot rolled 
sheet. Cost for constructing a hot mix surface on Java is now about that for penmac, although it 
remains significantly higher on Bali. Where the costs are similar, and an asphalt mixing plant is 
near enough to the construction site, hot mix surfacing should preferably be used.  
 
34. Maintenance workshops and materials laboratories, along with necessary equipment, 
were provided in the 32 kabupatens that did not already have such facilities. At the time of the 
PCR, most workshops and laboratories were underutilized. However, all DPUKs visited by the 
OEM reported the laboratories were currently in use. To elicit greater use and benefit from the 

                                                 
15  Funding for routine maintenance remained entirely a government responsibility. 
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workshops and laboratories, many kabupatens now have lease agreements with local private 
sector contractors on a shared use of the facilities, particularly soil testing laboratories. Many 
laboratories have also been upgraded by replacing some project equipment with higher-grade 
equivalents and by adding other equipment.  
 
35. The maintenance equipment provided to DPUKs has been primarily utilized for routine 
maintenance operations undertaken through force account works. The present condition of the 
equipment varies. Most of the asphalt sprayers had broken several years ago and are not in 
use. Almost all the vehicles, trucks and pick-ups are still in operation. Other equipment items, 
such as the pan mixers, were of little use as they were not necessary for typical routine 
maintenance applications. Much of the other equipment (rollers, compressors, grass cutters, 
mixers) is in use, but a good proportion is idle or broken. Difficulty in obtaining spare parts is a 
major obstacle for the proper upkeep of equipment.  
 
36. The postconstruction monitoring carried out by the core team consultants showed that 
35% of penmac surfaces had severe defects within 3 years; all of these roads were likely to 
soon be in poor condition unless effective maintenance was applied. Although 24% of hot mix 
surfaces also showed defects within 3 years, these were almost entirely restricted to cracking. 
None of these roads was considered likely to deteriorate to worse than fair condition. On nearly 
10% of the roads, alternate surface types were applied, and these also developed defects. 
Nearly half of the roads using lasbutag, a cold mix of natural asphalt from Sulawesi and fine 
aggregate, showed significant defects early. At the time, kabupatens were required by the 
Government to use lasbutag for some roads, even though the technical qualities were suspect. 
The OEM confirmed that lasbutag generally did not perform according to specifications .  
 
37. The training and technical advice provided by the consultants did improve the DPUKs’ 
capacity to conduct quality construction monitoring and implementation. Technical expertise in 
road design and project supervision was enhanced, but the effect has been diminished by 
frequent transfer of DPUK personnel. Although some gains were achieved in economic planning 
and evaluation, the consultants were unable to improve DPUK capacity for proper road network 
management and program planning as envisaged.  
 
B. Institutional Performance  
 
38. The Project supported an ongoing kabupaten road works program in 70 of the 
approximately 240 kabupatens in Indonesia at the time. The local currency component of the 
Project was primarily provided from annual allocations made from the central budget to 
kabupatens for road works. The financing provided by ADB enabled a larger program of works 
to be undertaken than would otherwise have been possible through government resources 
alone.16 With an established management and financing system in place, the performance of 
the agencies involved was generally satisfactory, with the exception of meeting the maintenance 
targets and project benefit monitoring.  
 
39. Although there has been a long-claimed commitment by the Government to cost 
recovery in the road sector overall, studies indicate that the revenue contributions made through 
vehicle registration charges and fuel surcharges has been less than the cost of developing and 
maintaining road infrastructure. While different vehicle types should make adequate 
contributions according to the costs they impose on the network, no consideration has been 

                                                 
16  In other kabupatens, the same type of program received support from the World Bank or bilateral assistance from 

the Japan Bank for International Cooperation (JBIC), or was funded entirely from domestic sources. 
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given to the appropriate allocation between the road classes. Fuel prices are set by the 
Government and have always been low, especially in the case of diesel fuel. In 1993, diesel fuel 
prices were raised so that there was no longer a subsidy on fuel prices, but the subsidy was 
soon reestablished. The collapse of the rupiah in 1998 together with the rise in international fuel 
prices starting in the second half of 1999 led to a massive increase in the annual fuel subsidy.17  
 
40. The majority of the fund for the kabupaten road network has always come from central 
government budgets, or from overseas sources channeled to the kabupatens by the central 
Government. The kabupatens themselves have no source of taxation related to vehicle use, 
except for minor charges such as fees for parking and the use of terminals.  
 
41. Prior to 2001, most resources transferred from the central Government to regional 
governments were through earmarked grants. The largest was the subsidy for autonomous 
region (Subsidi Daerah Otonom, SDO) grant, which was meant to cover salaries and recurrent 
expenditures for the regions. The other was the INPRES (Instruksi President – Presidential 
Instruction) grant, which was dedicated to a specific purpose. The main domestic sources for 
road works typically came from two INPRES grant allocations. One was from the central 
government Inpres Jalan Kabupaten (IPJK), which was specifically for road works, and the other 
from Inpres Dati II, a per-capita allocation to kabupatens for general expenditure. No account 
was taken of the tax revenue raised from the use of kabupaten roads in setting the level of 
these grants. Originally, the Inpres Dati II grants were the only significant source of funding for 
kabupaten roads, but it was perceived that these grants tended to favor the kabupatens on Java 
and Bali because of their high population densities. The IPJK grants were subsequently 
introduced as a means of providing more funding for roads to the low population kabupatens on 
other islands, so that the local road networks there could be developed. Thus, relatively little of 
the IPJK grants, which became the major source of funding by the late 1990s, went to 
kabupatens on Java and Bali.  
 
42. In FY1994, the first year of the Project, total public expenditure on kabupaten roads 
throughout Indonesia amounted to approximately Rp 1.7 trillion. By FY1999, this had fallen to 
less than Rp 1.4 trillion, largely as a result of the financial and economic crisis that began in 
1997. During FY2000, there was an increase to Rp 2.1 trillion, mainly due to a large rise in 
overseas funding, which amounted to more than a third of the total. However, in real terms this 
was still a significant reduction compared to the FY1994 level because the relevant price index18 
showed an increase of 125% between 1993 and 1999.  
 
C. Economic Reevaluation 
 
43. The EIRR has been estimated for a sample of 30 road links surveyed by the OEM. 
These estimates, at the level of detail associated with a screening, follow the standard approach 
of comparing the “with project” situation with the counterfactual, i.e., a the situation that would 
have occurred “without project.” The method used for appraisal and during the postconstruction 
monitoring, which relied on look-up tables incorporated in the kabupaten road planning system, 
could not be applied. The tables indicated a single benefit figure for a given unimproved road 
condition and traffic level, based on the present value of the potential savings from improvement 
                                                 
17  In 2000, the subsidy was Rp 22.5 trillion, or 2.5 percent of gross domestic product, and in 2001 it rose to Rp 53.7 

trillion.  Retail fuel prices were increased in 2001 and again in 2002, so that the amount budgeted for the fuel 
subsidy in 2002 was reduced to Rp 30.4 billion.  Current fuel prices, at Rp 1,690 ($0.19) per liter for gasoline and 
Rp 1,350 ($0.15) per liter for diesel, are still among the lowest in the world.   

18  The index of wholesale prices of public works in roads, bridges and ports as published by the Central Bureau of 
Statistics.   
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to good sealed standard accumulated over a 10-year period. A key assumption was that the 
improved road would remain in a consistent good to fair condition and produce benefits over a 
10-year period. This has not occurred in all cases, so a more flexible system based on the 
conventional concept of annual benefit streams has been required. Other improvements, such 
as those links resurfaced with hot rolled sheet, will likely produce benefits longer than the 
assumed 10-year period. Consequently, estimates of road user savings have been derived from 
equations for vehicle operating costs (VOCs) and passenger time costs for specific vehicle 
types according to given road roughness levels and vehicle speeds. These equations have 
been developed for use in the proposed kabupaten road management system. They result in 
larger benefit estimates than obtained from the look-up tables, but are considered to be more 
realistic, as the latter underestimated the high costs of operating vehicles on roads in poor and 
bad condition.  
 
44. The overall EIRR for the surveyed roads is very high, 52%. Although the sample size is 
small in relation to the Project, the links have been chosen at random and are believed to be 
representative of the links included in the Project. The EIRRs of individual subprojects range from 
well over 100% in the case of the best, to slightly negative values for the worst, where roads 
had begun to deteriorate soon after construction and are now probably as bad as before the 
Project. The EIRRs are sensitive to traffic level and the pre-Project condition. Unfortunately, 
there is no reliable information on the impact of the financial and economic crisis on traffic 
growth on kabupaten roads. Some evidence from national and provincial roads suggests that 
there was an interruption in traffic growth in the early part of 1998, but growth resumed soon 
thereafter. As such, the impact of this on the EIRRs for the sample links would be minimal. In 
some cases, a period less than 10 years has been used because the link had subsequently 
been upgraded to a higher standard. However, this only occurred on high-traffic-volume roads 
and sufficient benefits were obtained in the first few years to ensure viability of the project 
works. A summary of the results and more information on the EIRR calculations are given in 
Appendix 5.  
 
45. The small bridge component was not evaluated, except that the cost of bridge works 
was included in the cost of the relevant subprojects. As at appraisal, no additional benefits were 
calculated for bridge works.  
 
D. Sustainability  
 
46. Sustainability of the Project is highly dependent upon the maintenance and preservation 
of the road network assets. Negligent maintenance practices will reduce the duration of positive 
impacts resulting from project improvements. Current maintenance expenditures are insufficient 
to accommodate necessary maintenance demands. The reduction in expenditure on kabupaten 
roads in real terms since the mid-1990s, the inadequate maintenance performance, and the 
uncertainties resulting from changes in the system of government instituted in FY2000 
adversely affect project sustainability.  
 
47. With the passage of Laws 22 and 25 in 1999, Indonesia embarked on a major change in 
its system of government administration. Law 22/1999 transferred authority to the regions for all 
government responsibilities, except foreign policy, defense, justice, fiscal and monetary affairs, 
religious affairs, and strategic national planning. Kabupatens and kotamadyas (municipalities) 
were the primary focus of this decentralization. Law 25/1999 states in very broad terms how the 
new regional government responsibilities are to be funded. Most road responsibilities have been 
decentralized as part of these changes. Planning, financing, and executing the development, 
rehabilitation, and maintenance of kabupaten roads are now carried out by autonomous 
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kabupaten governments. At the central level, the responsibility for national road development, 
operation, and management has been vested since November 1999 in a new Directorate 
General of Regional Infrastructure Development (DGRID) under the new Ministry of Settlement 
and Regional Infrastructure.  
 
48. The two laws took full effect from the beginning of 2001. They marked a fundamental 
shift away from the highly-centralized system in place at the time of the Project. The central 
Government’s role has been substantially reduced.19 Regional governments, at both the 
provincial and kabupaten levels, now determine their own priorities. Kabupaten governments 
are no longer responsible to the old hierarchy of provincial and national administrations, but are 
fully accountable to their elected kabupaten parliament. The institutions at kabupaten level 
responsible for implementing road works, basically the DPUKs, remain broadly as before.  
 
49. Under the new system, the primary sources of funds available to kabupaten 
governments are: (i) a system of General Purpose Fund (Dana Alokasi Umum, DAU) and 
Specific Purpose Fund (Dana Alokasi Khusus, DAK) from national tax revenues, replacing the 
SDO and the INPRES grants; (ii) a specified share of revenues from natural resources extracted 
from the kabupaten or surrounding area; and (iii) local taxes, charges and fees (Pendapatan 
Asli Daerah). There is no mechanism for the central Government to impose conditions over the 
use of DAU funds, the main source of revenue for kabupaten road works at present. Their level 
is determined each year by MOF through a formula that takes into account, inter alia, population 
level and length of road network. The proportion of the DAU, and any other sources of revenue, 
allocated to the road sector is recommended by the kabupaten administration and approved by 
the kabupaten parliament. This proportion appears to vary widely. The revenue available to the 
local road sector is inadequate and as a significant proportion of the network remains unsealed 
or in bad condition, priority is likely to continue to be given to upgrading and rehabilitating rather 
than to maintaining roads. However, there is no clear evidence that funding allocated to the 
kabupaten road sector has been reduced as a result of the granting of autonomy to the 
kabupatens. Most DPUKs have reported funding for roads at similar levels, with as many 
increases as decreases.  
 
50. Law 18/1997, now amended by Law 34/2000, governs local taxes and charges that can 
be levied at provincial and kabupaten levels. 20 Provincial governments are empowered to levy 
main taxes from road users: the annual vehicle registration fee (PKB), the change of vehicle 
ownership tax (BBNKB), and a 5% surcharge on fuel sales for road transport (PBBKB). The 
amended law regulates the rates for each of these, and specifies that not less than 30% of PKB 
and BBNKB revenues and not less than 70% of PBBKB revenues should be passed on to the 
kabupaten or kotamadya in which they were collected. Nonetheless, there is no requirement 
that these revenues should be used for road-related purposes—indeed, PKB and BBNKB have 
long been regarded as a form of wealth tax contributing a major share of general regional tax 
revenues. Allocations from provincial budgets are sometimes made to kabupatens for specific 
road works on a discretionary basis, as they were during the previous system of government. 
The kabupatens have been given more freedom to impose new taxes than the provinces, but 
such taxes must be approved at central government level.  

                                                 
19  Under draft legislation consistent with Law 22/1999, the central Government’s authority for roads, for example, is 

expected to be limited to policy formulation, the declaration of road classes, national road planning, national road 
technical and safety standards, and the implementation of national road projects.   

20  As part of Loan No 1798-INO: Road Rehabilitation (Sector) Project, for $190 million, approved on 11 December 
2000, a study expected to begin early in 2003 will assist the Minis try of Communications in implementing a reform 
of the road user tariffs and taxation system, along with a review of the allocation of funds for road maintenance at 
national, provincial and kabupaten levels, including the establishment of a road maintenance fund.   
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IV. ACHIEVEMENT OF OTHER DEVELOPMENT IMPACTS 
 
A. Socioeconomic Impact  
 
51. The individual subprojects were usually very short, averaging about 5 km in length, with 
very few more than 10 km long. In almost all cases, the roads involved had already been open 
to motorized traffic. As in most road projects, the main beneficiaries would have been vehicle 
operators realizing VOC savings. In rural areas of Indonesia, there are few privately owned 
vehicles, with the exception of motorcycles, so VOC savings are only passed on if passenger 
fares and freight rates are reduced. Most roads are used intensively for passenger transport by 
local residents and, as such, they benefit directly from faster, more frequent, and more 
comfortable journeys.  
 
52. The socioeconomic impact of the overall Project has almost certainly been positive. In 
some cases where roads had been upgraded from unsealed standard, the Project had a major 
impact. An example was noted of the sample link in Kabupaten Bangli in Bali. Much of the area 
served by the road is used for citrus orchards. Local residents reported that before the road was 
upgraded, there was little transport available, few inputs were brought into the area and 
marketing was difficult. After road upgrading, the orchards have become more productive, with 
fertilizer used extensively, and with transport to markets now readily available, they are 
operated on a true commercial basis. However, without baseline socioeconomic data, it was not 
possible for the OEM to quantify the full extent of such impacts.  
 
53. Although the four project provinces are regarded as being among the most developed in 
Indonesia, the high population densities result in their having some of the lowest per capita 
incomes in Indonesia. Except for Bali, the project provinces—Central Java, East Java, and 
Yogyakarta—had 1996 per capita gross regional domestic income lower than that for the whole 
of Indonesia (Appendix 6). The island of Java had the highest number of people below the 
poverty line (Appendix 7). In 2000, the weekly wage rates for production workers in the four 
project provinces were among the lowest. In East Java, excluding the provincial capital 
Surabaya and the two adjoining kabupatens, the median weekly wage rate for production 
workers was Rp 47,300. This compared with a national figure of Rp 78,000 and was the lowest 
for any region of Indonesia. The rates for Central Java and Yogyakarta were Rp 57,900, and for 
Bali Rp 52,400; all were well below the national average. The Project did provide additional 
income for villagers as temporary construction workers during its labor intensive 
implementation.  
 
B. Environmental and Social Impact  
 
54. Road civil works were constructed within the rights-of-way of existing roads.21 All 
bridgeworks were only the replacement or repair of existing bridges. Therefore, the 
environmental impacts of the Projects would have been minimal. Most improvement works 
involved widening of the pavement, but typically only from 3.5 m to 4 m or from 4 m to 5 m. The 
evidence from studies in many countries is that limited widening of this type does reduce 
accident rates, but there are no statistics to determine the level of the likely benefit on 
kabupaten roads. In some cases, the widening may have had detrimental effects. Although 
kabupaten roads are essentially rural roads, the high population density in the project area 

                                                 
21  A provision for land acquisition of $1 million was included in the appraisal cost estimates for additional rights-of-

way, allowing for possible revisions to existing road alignments.  As no additional rights -of-way were needed for 
implementation of road or bridge civil works, the provision was not used (Appendix 1).  
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means that most pass through populated areas. In some cases, roads passing through villages 
have been widened to the maximum width possible within the existing right-of-way, without 
regard to the impact on pedestrians or residents. It appears that little or no consideration was 
given to realigning or relocating roads that pass through populated areas. Although vehicle 
speeds are generally low on kabupaten roads, there are few effective restrictions in populated 
areas and there is an increased potential for conflicts between different road users where roads 
pass through villages and upgrading has increased the speed of motorized traffic. Road width 
restrictors were installed at key locations on several of the surveyed road links, but in most 
cases, some of the restrictors had been removed to allow continued passage of larger, heavier 
vehicles.  
 
C. Impact on Institutions and Policy  
 
55. The Project was essentially implemented within the system and institutional 
arrangements for kabupaten road projects in effect at that time.22 These were not particularly 
efficient, the main problem being that central government control of the kabupaten road sector 
was split between DGH, MOH, BAPPENAS and MOF, with no clear divisions between the 
authority of these organizations, the provincial governors and the heads of kabupaten 
governments. It was not possible to change the structure for managing the road sector without 
changing the whole structure of government. The difficulties noted in the PCR concerning 
implementing the Project were also experienced in the World Bank's Second Rural Roads 
Project, and three subsequent World Bank projects in the sector. Eventually, major changes did 
take place, but it is too soon to determine if they will be beneficial.  
 
56. At the kabupaten level, there were adequate institutions in place for implementing the 
Project. Each kabupaten had a functioning DPUK along with a Bappeda (district planning office) 
available to assist with planning aspects. There was no reason to suggest changes to these 
organizations as part of the Project.  
 
57. The planning procedures introduced to encourage a more rational approach to 
determining the priorities for expenditure were not a component of the Project; they were 
already being introduced throughout Indonesia before that. However, the use of the procedures 
during project preparation and the postconstruction monitoring helped get them established. 
Currently, they are only in partial use, but some elements of the procedures are being followed 
in the preparation of programs and the documentation of network information. It is likely that the 
level of acceptance of the procedures was higher in the project area than elsewhere in 
Indonesia, where they were generally not used at all after external support ended.  
 

V. OVERALL ASSESSMENT 
 
A. Relevance  
 
58. The Project was fully consistent with the Government's strategy of improving the quality 
of the rural road network. With economic growth as the principal development objective, the 
Project was in line with ADB’s operational strategy for Indonesia at that time and continued the 
program supported by two previous road sector loans. Budgetary constraints meant there was a 
major backlog of viable projects in Java and Bali at the time. The Project made a significant 

                                                 
22  See ADB 2002.  Project Performance Audit Report for the Tenth and Eleventh Road (Sector) Projects.  Manila, for 

a discussion of the major changes in the institutional arrangements for the road sector that took place as part of the 
decentralization after the completion of the Project.   
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contribution to implementing many of these and increasing the proportion of the road network 
that was maintainable. Although not specifically targeted at poverty reduction, the Project was 
located in areas with the lowest income levels in Indonesia and provided temporary income to 
local villagers. Overall, the Project is assessed as highly relevant.  
 
B. Efficacy  
 
59. The physical targets for road improvement and rehabilitation were largely achieved and 
completed as scheduled. The facilities and equipment intended to improve maintenance 
capability were provided but their usefulness was mixed. Road link substitutions, accounting for 
about half the road rehabilitation and improvement subprojects, likely improved overall project 
performance. Project management by DGH should have been more proactive and 
communication with DPUK personnel stronger. Due to the different types of materials used and 
surfacing applied, the quality of the road works was not consistent. The expected improvement 
in kabupaten maintenance performance was not realized; none of the covenants pertaining to 
kabupaten maintenance targets was complied with. Since the project purpose was not fully 
achieved, the Project is assessed as less efficacious in meeting its stated objectives.  
 
C. Efficiency  
 
60. Although road improvement and rehabilitation was completed as scheduled, a loan 
extension was required for the target length of periodic maintenance to be approached. At 52%, 
the overall EIRR estimated from the sample of subprojects surveyed is very high. Although four 
of the surveyed links are below the cut-off rate of 12%, with one being negative, most are 
significantly higher. The maintenance equipment provided proved to be of variable quality and 
usefulness. Overall, the Project is assessed as efficient.  
 
D. Sustainability  
 
61. Most of the roads are currently in good or fair condition, but questions remain regarding 
the long-term sustainability of the Project. The maintenance applied to the subprojects has not 
always been adequate or has been delayed. The failure to include side drains will undoubtedly 
add to the road maintenance demands. Without proper maintenance, it is likely that many of the 
improved road links will deteriorate and perhaps fail well short of their design life. The 
consequences of the sudden decentralization of authority for the kabupaten road networks to 
kabupaten governments are still to be determined. Although overall funding for kabupatens 
appears to have been maintained, there are concerns over the willingness of some kabupaten 
administrations to devote sufficient funding to maintain the roads for which they are now 
responsible. Overall, the sustainability is assessed as less likely for the Project.  
 
E. Institutional Development and Other Impacts  
 
62. The Project was essentially implemented under the institutional arrangements that 
existed prior to decentralization. With the decentralization of road network management, the 
planning and implementation of kabupaten road maintenance and rehabilitation became the 
responsibility of the autonomous kabupaten governments; assistance from the central 
Government is now typically only in an advisory capacity. With consultant assistance, the 
technical expertise of DPUK personnel in road design and project supervision was enhanced 
along with construction monitoring capacity. Although there is need for improvement, there does 
appear to be some use of the road management and planning procedures in place, with 
monitoring of road conditions still carried out and road network inventories still produced as 



 16

specified in the planning guidelines. Most roads are used intensively for passenger transport by 
local residents who have benefited directly from faster, more frequent, and more comfortable 
journeys. Orchards have also become more productive, and with transport to markets now 
readily available, they operate on a commercial basis. While not specifically targeted at poverty 
reduction, the Project was located in areas where income levels are the lowest in Indonesia and 
provided temporary income to local villagers. Therefore, the institutional development and other 
impacts of the Project are assessed as significant.  
 
F. Overall Project Rating  
 
63. Based on the preceding considerations, the Project is rated successful.23  
 
G. Assessment of ADB and Borrower Performance  
 
64. ADB incorporated the periodic maintenance component into the Project at DGH’s 
request. ADB conducted a total of 11 missions for the Project prior to its completion, with 6 of 
them, totaling 143 days, to review implementation. Early monitoring of covenant compliance 
was weak, but later missions paid attention to this issue. ADB also provided timely assistance to 
DGH on project-related issues, particularly with procurement questions and consultant 
recruitment concerns. Overall, the performance of ADB is rated satisfactory.  
 
65. Committed to the Project, the Government availed of retroactive financing, and 
implementation of the physical works was well underway at loan approval. Implementation 
arrangements, although complicated, were established and functioning early in the Project. 
A government reorganization in 1995, midway through implementation, impacted the authority 
of DGH. During the transition, the ownership of the Project was temporarily unresolved and for a 
time, implementation arrangements became somewhat ineffective. However, implementation 
recovered sufficiently well, with the physical targets nearly met or exceeded, well below the 
appraisal cost estimates. There were improvements in maintenance funding during the Project, 
although maintenance covenants were not fully met. Overall, the performance of the 
Government is rated satisfactory. 
 

VI. ISSUES, LESSONS AND FOLLOW-UP ACTIONS 
 
A. Key Issues for the Future  
 

1. Decentralization of Government  
 
66. With the decentralization of responsibility to the regions and the autonomy given to 
provincial and kabupaten governments, it will be difficult to implement similar projects in the 
future. With this new autonomy, kabupaten governments became wholly responsible for the 
planning, budgeting and executing of road works. As the central Government no longer has 
responsibility over the management of the kabupaten road network, DGRID has lost the 
necessary authority to act as an effective executing agency for such projects in the future.  
 

                                                 
23  Using the four-category rating system introduced in September 2000 (highly successful, successful, partly 

successful and unsuccessful). 
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2. Flexibility in Preparation  
 
67. The Project supported the kabupaten road development and maintenance program that 
had been ongoing throughout Indonesia for several years. A planning procedure had been 
introduced to improve the selection of links for inclusion in annual works programs, based on 
surveys carried out on 20-25% of the network each year. The selection of road links for 
inclusion in the Project followed this planning procedure, but the procedure was amended so 
that the whole network was surveyed in a single year. A 3- to 4-year program of works was then 
prepared in 1992 to identify the detailed scope of the Project. Only about half of the links in the 
proposed program were eventually included in the Project and, as a result, considerable initial 
planning and preparation efforts were somewhat wasted. It would have been, and remains, 
preferable to be more flexible and to support the annual programs using the sector loan 
approach that would not require a complete list of works to be produced at the outset.  
 

3. Effective Use of Consultants  
 
68. Three teams of consultants were engaged during implementation: a core team and two 
field teams. In total, almost 500 person-months of international consultants and over 10,000 
person-months of domestic consultants were used. The overall performance of the consultants 
was considered to be satisfactory. However, the introduction of more technical improvements 
and greater technology transfer could have been expected from such large teams. In terms of 
road design, there was inadequate drainage provided on some roads, road failures in areas of 
expansive soils could have been reduced by better design, and there could have been more use 
of hot mix surfacing rather than the traditional penmac. The consultants had the responsibility to 
advise, but no authority to make changes if their advice was not followed. The preparation of 
future projects should include the establishment of appropriate design standards.  
 
B. Lessons Identified  
 
69. As kabupaten road upgrading and rehabilitation works can produce very high EIRRs and 
generate significant socioeconomic impact, such works should remain a focus for ADB lending 
operations.  
 
70. The economic impact of road works is short lived if routine maintenance is delayed or 
poor. High-quality civil works at initial implementation are essential, but follow-on routine 
maintenance is necessary to sustain the benefits gained through the improved road surface.  
 
71. The capacity of the executing agency and its relationship with the implementing agency 
is a crucial factor in ensuring that the project is implemented as planned. There should be some 
chain of authority between the two that makes the latter accountable to the former. Ensuring 
accountability to a central body is essential in a decentralized administrative structure, as that in 
Indonesia, especially if the implementing agency is a local government unit.  
 
72. The provision of equipment is a necessary but not the sole condition sufficient for 
strengthening the capabilities of implementing agencies to plan and undertake road works. More 
importantly, in project design, ADB should ensure that there is an enabling environment for the 
implementing agencies to plan and undertake such works. While they may be technically 
capable and proper equipment would provide them with the necessary tools, the political climate 
and the administrative structure need to be conducive as well.  
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73. In many kabupatens, the costs for periodic maintenance overlays of hot rolled sheet 
pavement are now about equivalent to the previously-more-common penmac type of pavement. 
As it provides a smoother riding surface, a flexible pavement matrix that more readily 
accommodates expansive soil types, and a longer pavement life if properly maintained, hot 
rolled sheet pavement should be used instead of penmac wherever possible.  
 
C. Follow-Up Actions  
 

1. For ADB 
 
74. Loan 1798-INO24 is an active project under the administration of ADB's Southeast Asia 
Infrastructure Division (SEID). DGRID is the executing agency for this project and in the 
provinces, the concerned provincial governments undertake project management. A provincial 
steering committee, comprised of representatives from all agencies involved in the road sector, 
was created to administer the project. Noting that the PIU for Loan 1232-INO—also comprising 
representatives from several different agencies—had difficulties in proactively managing the 
Project and suffered from poor communication with the DPUKs, SEID is advised to anticipate 
problems regarding loose accountabilities and lack of administrative controls over implementing 
agencies. SEID should ensure that the agreed implementation arrangements remain intact, 
despite any reallocation of authority between the central Government and the participating 
provinces that may arise from decentralization. The review missions for Loan 1798-INO should 
continue to pay particular attention to this concern so that the line of communication between 
the provincial governments and the PIU remains open and that accountabilities are clear. It is 
recommended that the midterm review mission analyze the developments in this area, identify 
implementation bottlenecks or weaknesses, if any, arising from loose accountabilities, and 
recommend solutions to strengthen responsibilities. SEID is also advised to ensure that 
accountabilities are well defined during processing of the follow-on project programmed for 
2003.  
 

2. For the Government  
 
75. The PPAR for Loans 966-INO and 1115-INO (footnote 22) raised the issue of 
inadequate budget and reiterated the need for the Government to seek alternative methods of 
funding of maintenance requirements, including privatization of road management, and 
managing these resources to effect a more efficient allocation between periodic and routine 
maintenance. It is recommended that the Government, through DGRID, MHA, and MOF, 
develop an action plan by mid-2003 that (i) identifies possible sources of funds for future 
maintenance, (ii) presents a mechanism that efficiently allocates these funds between periodic 
and routine maintenance, and (iii) develops a system to prioritize road links for maintenance.  
 
76. DGRID is advised to regularly undertake monitoring and evaluation as agreed upon so 
that information on economic benefits from the roads in project kabupatens is available. 
Monitoring and evaluation can be done on 10% of the road links in 2003 and an additional 10% 
in 2004. This will also be an important input when trying to prioritize maintenance works among 
the different road links.  

                                                 
24  Road Rehabilitation (Sector) Project, for $190 million, approved on 11 December 2000.   
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Item Foreign Local Total Foreign Local Total Foreign Local Total

A. Base Cost
    1. Civil Works
        a. Road Rehabilitation and Improvement, 74.4 111.6 186.0 69.5 104.3 173.8 (6.6) (6.5) (6.6)
                 including Bridge Replacement
        b. Periodic Maintenance 40.0 60.0 100.0 27.0 40.5 67.5 (32.5) (32.5) (32.5)

        Subtotal 114.4 171.6 286.0 96.5 144.8 241.3 (15.6) (39.0) (39.1)

   2. Road Maintenance Equipment 5.9 0.0 5.9 5.6 0.0 5.6 (5.1) 0.0 (5.1)

   3. Workshops and Laboratories
        a. Workshop and Laboratory Buildings 0.0 3.4 3.4 0.0 5.6 5.6 0.0 64.7 64.7
        b. Workshop and Laboratory Equipment 1.6 0.0 1.6 1.5 0.0 1.5 (6.3) 0.0 (6.3)

        Subtotal 1.6 3.4 5.0 1.5 5.6 7.1 (6.3) 64.7 42.0

  4. Land Acquisition 0.0 1.0 1.0 0.0 0.0 0.0 0.0 (100.0) (100.0)
  5. Consulting Services
      a. Field Consultants 6.5 15.9 22.4 8.0 10.3 18.3 23.1 (35.2) (18.3)
      b. Core Team Consultants 1.7 0.7 2.4 1.4 0.5 1.9 (17.6) (28.6) (20.8)

      Subtotal 8.2 16.6 24.8 9.4 10.8 20.2 14.6 (34.9) (18.5)

Total Base Cost 130.1 192.6 322.7 113.0 161.2 274.2 (13.1) (16.3) (15.0)

B. Contingencies
     1. Physical Contigencies 12.0 16.9 28.9 0.0 0.0 0.0 (100.0) (100.0) (100.0)
     2. Price Escalation 12.8 36.4 49.2 0.0 0.0 0.0 (100.0) (100.0) (100.0)

     Subtotal 24.8 53.3 78.1 0.0 0.0 0.0 (100.0) (100.0) (100.0)

C. Interest During Construction 25.1 0.0 25.1 25.1 0.0 25.1 0.0 0.0 0.0
D. Taxes 0.0 40.1 40.1 0.0 29.9 29.9 0.0 (25.4) (25.4)

Total 180.0 286.0 466.0 138.1 191.1 329.2 (23.3) (33.2) (29.4)
Source: Asian Development Bank. 2000. Project Completion Report on the Third Local Roads Project in Indonesia.  Manila

% Over(Under)runAppraised Actual

APPRAISED AND ACTUAL PROJECT COST
($ million)
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Provincial Agencies  
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Works Office 
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Regional 
Development 

Bureau 
(BIRO BANGDA) 

 Provincial 
Planning Agency  

(BAPPEDA I) 
 

District Public Works Office 
(DPUK) 

 Field 
Consultants for 
Implementation 

Special Unit in 
DPUP to Assist 

DPUK 

Governor 

Project Managers  

District 
Head 

District Planning 
Agency 

(BAPPEDA II) 

COORDINATING COMMITTEE 

BAPPENAS MPW MHA MOF 

Executing Agency 

Project Implementation Unit 

Directorate General of 
Highways/Directorate General of 

Regional Development/MOF 

Core Team  
Consultants  

Government of Indonesia 

National Development 
Planning Agency 

(BAPPENAS) 

 
Ministry of Public Works 

(MPW) 

 
Ministry of Home Affairs 

(MHA) 

 
Ministry of Finance 

(MOF) 

Contractors  



Province and Link From To Length Unit Cost Fiscal
Kabupaten No. (km) (Rp million/km) Year General Comments

Central Java

Batang 1 Banyuputih Limpung 5.4 47.0 1995 Reclassified as provincial road in FY1997 and upgraded. Traffic more than 4,500 4-wheel
vehicles plus approximately 3,000 motorcycles per day.

Batang 3 Limpung Tersono 5.4 76.0 1995 Penetration macadam (penmac) overlay as Project periodic maintenance. Upgraded with hot
rolled sheet overlay in 2001. Traffic estimated at over 1,000 4-wheel vehicles plus 2,500
motorcycles per day.

Batang 4 Plantungan Tersono 9.7 53.0 1997 Penmac overlay as periodic maintenance in the Project. Traffic estimated at about 400 4-wheel
vehicles plus 1,500 motorcycles per day.

Demak 23 Bengkal Karanganyar 12.3 48.0 1995 Irrigation channel on one side of road and beyond the channel appears to be a densely
populated village. The other side of the road consists of fields. Road in flat terrain betwen
irrigation channel and river. Was rehabilitated and widened from poor 3.5 m penmac road to
4.0 m penmac road. Works carried out as two contracts. The road has failed and is bad
condition, with no difference between two contract sections. New rehabilitation works started in
September 2002. 

Demak 6 Karangawen Jragung 7.5 46.0 1995 Was bad penmac. Rehabilitated as 4.0 m wide penmac. Contract works included retaining
walls and box culverts.  Now in bad condition.

Demak 4 Pamongan Bulusari 8 29.0 1995 Was bad penmac. Rehabilitated as 3.5 m wide penmac. Contract works included retaining
walls.  Now in bad condition.

Demak 33 Cangkring Karangrejo 3.9 66.0 1997 Road in flat terrain used for intensive rice cultivation. Rice fields on both sides of the road with a
spattering of houses. Was rehabilitated from poor penmac road, with width retained as 4.0 m.
The road has failed and is bad condition. Both sides of the road have eroded leaving the
surface of the road to be triangular.

Kendal 20 Cepiring Gemuh 4.8 113.0 1996 Received penmac overlay as Project periodic maintenance. Upgraded with double bitumenous
surface treatment (DBST) overlay in 2000 and hot rolled sheet in 2001. Traffic estimated at
over 1,500 4-wheel vehicles plus 3,000 motorcycles per day.

Kendal 87 Susukan Mangir 3.1 98.0 1997 Penmac overlay as project periodic maintenance. Currently in good to fair condition. Traffic
estimated at over 1,000 4-wheel vehicles plus 1,200 motorcycles per day.

Kudus 32 Dawe Pohdengkol 4.3 117.0 1996 In undulating terrain, used mostly for sugar cane production. Was originally bad DBST surface
4 m wide, upgraded to 5 m with penmac. Generally in good condition, but with numerous
potholes in some areas. Serves two major settlements with many residential structures on the
two ends of the link. Traffic estimated at over 600 4-wheel vehicles plus 4,000 motorcycles per
day.  

Kudus 4 Jepang Pendem Mejobo 2.7 256.0 1997 Was originally bad DBST surface 4 m wide, upgraded to 5 m with penmac. Widening of two
bridges was included in the Project.  High traffic road near Kudus town.

ROAD SURVEY RESULTS
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Province and Link From To Length Unit Cost Fiscal
Kabupaten No. (km) (Rp million/km) Year General Comments

Temanggung 35 Temanggung (Muda) Tembarak 2.5 162.0 1996 The Project involved the first 2.5 km of the link, the remaining section was upgraded using
other funds. The road was originally penma, upgraded to hot rolled sheet. The first 1.8 km was
already 5-7 m wide and not widened, the remaining 0.7 km was widened from 4 to 5 m.
Currently in good condition. The first 1.5 km is in the urban area of Temanggung, with
intermittent settlements along the remainder. Traffic level recorded at km 2.2 was over 3,000 4-
wheel vehicles plus 5,000 motorcycles per day and is probably higher nearer the start of the
link.  

Temanggung 1 Bejen Ngalian 13.5 54.0 1997 The original surface was a mixture of penmac and stone in poor condition. Passes through
undulating terrain mostly used for plantations, with several settlements along the road. Final 2
km forms a loop around the village of Ngalian.   Was upgraded to 4 m wide penmac throughout.  
Currently in fair condition, but with some sections classified as poor. Routine maintenance is
carried out but is not effective. Current traffic is about 130 4-wheel vehicles (over 60% trucks)
plus 500 motorcycles per day.

Yogyakarta

Gunung Kidul 34 Semanu Panggul 7.8 80.0 1995 The first 1.5 km of the road is within the town of Semanu where many residential structures
appear on both sides of the road. The remainder of the link is in undulating to hilly terrain.
Before the Project the first 5 km was penmac in bad condition, the rest was only base course
(gravel). Was upgraded to hot rolled sheet 5 m wide. Currently in good condition. Traffic level
estimated at approximately 500 4-wheel vehicles plus 1,500 motorcycles per day.

Sleman 300 Gancahan Gamol Pasekan 3.5 100.0 1997 Part of a dense network of minor roads near the northern boundary of the city of Yogyakarta.
Originally consisted of gravel, earth and poor bitumen sections. Upgraded to 4 m wide asphalt
treated base surface. In good condition. Traffic level estimated at 300 4-wheel vehicles plus
almost 3,000 motorcycles per day.  

East Java
Gresik 4 Lowayu Petiyin 3.8 124.0 1996 Was poor penmac surface rehabilitated as penmac. Traffic levels estimated at 3,000 4-wheel

vehicles plus 3,000 motorcycles per day.

Sleman 300 Gancahan Gamol Pasekan 3.5 100.0 1997 Part of a dense network of minor roads near the northern boundary of the city of Yogyakarta.
Originally consisted of gravel, earth and poor bitumen sections. Upgraded to 4 m wide asphalt
treated base surface. In good condition. Traffic level estimated at 300 4-wheel vehicles plus
almost 3,000 motorcycles per day.  

Gresik 4 Lowayu Petiyin 3.8 124.0 1996 Was poor penmac surface rehabilitated as penmac. Traffic levels estimated at 3,000 4-wheel
vehicles plus 3,000 motorcycles per day.

Nganjuk 133 Selorejo Jlumpang 8.6 34.0 1996 Part of a dense network of roads near Nganjuk, providing road access to numerous settlements
in the area. Badly aligned with several 90 degree bends. Upgraded from macadam base to 4
m wide penmac. Mostly in good condition although some portions have deep cracks and
unpatched potholes. Traffic level probably varies along length of the link. Monitoring figure of
670 vehicles per day considered too high, with typical level probably below 250 vehicles per
day.    
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Province and Link From To Length Unit Cost Fiscal
Kabupaten No. (km) (Rp million/km) Year General Comments

Ngawi 42 Jubung Paron 4.3 157.0 1995 Important kabupaten link from Ngawi to the adjoining town of Paron. Passes through flat
terrain, used for rice cultivation. Project works started at ring road south of Ngawi and
upgraded the remainder of the link to Paron from 4.5 m wide penmac to 6 m wide hot rolled
sheet. Currently in good condition. Traffic level estimated at over 2,000 4-wheel vehicles plus
more than 6,000 motorcycles per day.

Ngawi 66 Ngrambe Hargomulyo 4.7 87.0 1995 Link providing connection from Hargomulyo and the surrounding area to the local
administrative centre of Ngrambe. Start and end sections are relatively flat, with housing along
the road. The middle section is through steep terrain, mostly forested. The road was upgraded
from a stone surface to 4 m wide penmac, but appears less than 4 m for final section in
Hargomulyo. The present condition is fair to good, with evidence of effective routine
maintenance to fill potholes near the start of the link. Traffic level estimated at about 300 4-
wheel vehicles plus 600 motorcycles per day.

Ngawi 89 Dero Mojo 1.9 87.0 1997 Upgraded from earth road to 4 m wide penmac.  Contract included bridge works.

Pasuruan 109.1 Kota  Bangil Kolusari 2 73.0 1995 The first 2 km is mostly in the urban area of Bangil and was upgraded from poor penmac to hot
rolled sheet, varying in width from 4 to 4.5 m. No widening was involved as the full right of way
between buildings was already used. Now in good condition. From km 2 to the end of the link
the road was upgraded from an earth road to 4 m wide penmac. Condition varies but is
generally poor, with major defects including extensive areas of potholes. Drainage appears
inadequate. Passes through flat terrain, parallel to an irrigation canal. Traffic level very
different on the two sections. Estimated at less than 100 4-wheel vehicles per day on the
second section, with most traffic probably using the parallel Link 8. First section provides
access to urban area with total traffic probably over 1,000 vehicles per day.  

Pasuruan 33 Kebon Candi Gayam 3.9 112.0 1995 Now renumbered as Link 38. Upgraded from poor penmac to hot rolled sheet with width
retained at 4 to 4.5 m. Generally good condition. Very heavy traffic levels estimated at over
6,000 4-wheel vehicles plus 8,000 motorcycles per day. Appears to be periodically maintained
with potholes filled.

Pasuruan 8 Bangil Pandaan 9.4 139.0 1997 Major link from Bangil to Pandaan. Project starts at railway crossing to the south of the centre
of Bangil, with first 1.5 km urban. End is in urban area of Pandaan. Upgraded from penmac to
hot rolled sheet with width retained at 6 m. First contract for 3.3 km. Second contract of 6.1 km
on section of penmac that had received asbuton overlay, which failed before Project works.
Whole link in good condition. Straight, level road with high speeds for kabupaten link. Traffic
levels estimated at over 3,000 4-wheel vehicles plus 5,000 motorcycles per day.
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Province and Link From To Length Unit Cost Fiscal
Kabupaten No. (km) (Rp million/km) Year General Comments

Sidoarjo 128 Tulangan Lajuk 4.7 44.0 1996 Link classified as a local primary road providing access to densely populated area. Area is flat
with most of the surrounding land used for sugar cane production. Link is poorly aligned with
90 degree bends. Originally had a poor penmac surface. Project works involved new 4 m
butas surface (natural asphalt mixed with aggregate applied as cold mix). Condition is good to
fair. Has required frequent maintenance, with periodic maintenance in 2001. Proposed for
HRS overlay in 2003. Traffic levels estimated at over 300 4-wheel vehicles plus 3,000
motorcycles per day.

Bali

Bangli 17 Baturanyar Mangguh 8.9 32.9 1994 Now renumbered as Link 12. Continuous gradient. Northern section serves citrus orchards.
Upgraded from stone/earth road to 3.5 m wide penmac road. A major portion of the link is in
generally in fair condition, but with some loss of surface in some poortions and deteriorating
considerably towards the end of the link. Routine maintenance ongoing. Traffic levels
estimated at over 400 4-wheel vehicles plus 500 motorcycles per day, with a high proportion
associated with the orchards.

Gianyar 86 Manukkaya Malet 5.7 35.7 1996 Passes through undulating country use for rice cultivation and passes several settlements. The
first 2.6 km of this link received periodic maintenance in the Project, the remaining 3.6 km to the 
end of the link at the kabupaten boundary was upgraded from a stone surface to 3.5 m wide
penmac. Generally in good to fair condition, but with areas of defects. Proposed for overlay in
2003 Traffic probably below 100 vehicles per day.  

Tabanan 14 Penyalin Kerambitan 4 108.0 1995 Definition of link extended from that at the time of the Project and renumbered as Link 12.
Provides access from the town of Kerambitan to a national road. Was upgraded in the Project
from penmac to asphalt treated base surface and then further upgraded to hot rolled sheet in
2000.  Traffic level more than 2,000 per day.

Tabanan 49 Tuakilang Tunjuk 4.9 58.8 1996 Previously named Celagi-Tunjuk. Passes through flat terrain, mostly used for rice production,
with high population density. Upgraded from stone road to 3.3 m wide penmac. Now in fair to
poor condition.  Traffic estimated at 300 vehicles per day.

  A
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COMPLIANCE WITH MAJOR LOAN COVENANTS 
 

 Covenant PCR OEM 

1. Implementation of the Project with 
due diligence and efficiency and in 
conformity with sound administrative, 
financial, engineering, environmental 
and road and bridge construction 
practices. 

 

Partly complied with.  Poor 
communication between 
the Directorate General of 
Highways (DGH) and the 
District Public Works 
Offices (DPUKs) resulting 
in misunderstandings and 
delays.  

PCR findings confirmed. 

 

2. Provision of funds, facilities, services, 
land and other resources, in addition 
to the loan proceeds, as promptly as 
needed for the implementation of the 
Project.  

Complied with. 

 

Compliance confirmed. 

 

3. Employment of competent and 
qualified consultants and contractors. 

 

Partly complied with.  Some 
contractors were not 
competent and qualified.  

No basis for determining 
compliance. 

 

4. Carrying out of the Project in 
accordance with plans, design 
standards, specifications, and work 
schedules. 

 

Partly complied with. 
Consultants’ advice was 
often disregarded and slow 
implementation of periodic 
maintenance necessitated 
extension of loan closing 
date.  

PCR findings confirmed. 

 

5. Implementation of the Project and 
operation of the Project facilities in 
accordance with sound administrative 
policies and procedures.  

Partly complied with.  
Implementation 
arrangements were too 
complicated.  

No basis for determining 
compliance. 

 

6. Submission of audited project 
accounts and financial statements.  

Complied with. 

 

Compliance confirmed. 

 

7. Submission of quarterly progress 
reports.  

Complied with. 

 

Compliance confirmed. 

 

8. Submission of a report on the 
execution and initial operation of the 
Project.  

Complied with. 

 

Compliance confirmed. 

 

9. Operation and maintenance of the 
project facilities. 

 

Partly complied with.  Many 
workshops and laboratories 
were underutilized. 

 

PCR findings confirmed.  
Some project facilities are 
under utilized because 
maintenance works are 
contracted.  Others are 
utilized by being leased out 
on a time-sharing basis.   



26     Appendix 4 

 

 Covenant PCR OEM 

10. Establishment of a Special Account, 
replenishment and liquidation of 
project expenditures, and the use of 
the Statement of Expenditures (SOE) 
procedures. 

 

Partly complied with.  The 
Special Account was 
established.  Although the 
replenishment and 
liquidation was carried out 
regularly, refunding the 
unliquidated balance took 
more than 20 months.  

PCR findings confirmed. 

 

11. Submission of audit report of the 
Special Account.  

Complied with. 

 

Compliance confirmed. 

 

12. DGH to have the overall responsibility 
for Project implementation through 
the establishment of a project 
implementation unit (PIU) headed by 
the director of planning and assisted 
by the chief of the sub-directorate of 
local roads of DGH.  The PIU will be 
staffed by three persons, one from 
the sub-directorate of local roads, one 
from the Directorate General of 
Regional Development (DGRD) and 
one from the Ministry of Finance 
(MOF).  

Partly complied with.  PIU 
was established but not 
active enough.  Many of the 
PIU’s functions were 
carried out by the 
consultants. 

 

PCR findings confirmed. 

 

13. Establishment of a project 
coordinating committee (PCC), 
chaired by the deputy chairman for 
regional and provincial affairs of the 
National Development Planning 
Agency (BAPPENAS) and comprising 
representatives at the director 
general level, from DGH, DGRD, and 
MOF.  

Partly complied with. PCC 
was established but was 
not active. 

 

PCR findings confirmed. 

 

14. Establishment of a project secretariat 
(PS) to assist the PCC, chaired by 
BAPPENAS, and comprising of 
officials at the director level, from 
DGH, DGRD, and MOF.  

Partly complied with.  A 
project secretariat was 
established but was not 
active. 

 

PCR findings confirmed. 

 

15. Procurement and construction of civil 
works to be carried out by the DPUKs 
according to the technical guidelines 
of DGH for the preparation of detailed 
designs, bidding documents, and 
supervision of works.  

Partly complied with.  
Preparation of detailed 
designs did not strictly 
follow DGH guidelines. 

 

PCR findings confirmed.  
Consultants’ designs not 
followed at times. 

 

16. Inception briefings of the concerned 
officials in the project districts and 
provinces. 

 

Complied with.  Inception 
briefings were carried out 
but the impact was limited 
because of frequent 
changes of district officials.  

Compliance confirmed. 
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 Covenant PCR OEM 

17. Construction of workshops and 
laboratories prior to the arrival of the 
equipment. 

 

Not complied with.  
Equipment was held in 
storage for almost one year 
pending completion of 
building.  

PCR findings confirmed. 

 

18. Application of the following criteria for 
substitution of road links for 
rehabilitation and improvement: (i) an 
economic internal rate of return 
(EIRR) of at least 15%, (ii) adherence 
to the Technical Guidelines of DGH, 
(iii) no adverse environmental effects, 
and (iv) conformity with the 
requirements of the Loan Agreement.  

Complied with. 

 

Compliance confirmed. 

 

19. Preparation of budget and selection 
of road links for periodic maintenance 
for ADB review and approval.  

Complied with. 

 

Compliance confirmed. 

 

20. Application of the following criteria for 
selection of road links for periodic 
maintenance: (i) an EIRR of a 
minimum 15%, (ii) adherence to the 
Technical Guidelines of DGH, (iii) no 
adverse environmental effects, and 
(iv) conformity with the requirements 
of the Loan Agreement.  

Complied with. 

 

Compliance confirmed. 

 

21. Application of (i) ADB’s environmental 
guidelines, (ii) the Government’s 
environmental laws and regulations, 
and (iii) DGH’s environmental 
guidelines and procedures in the 
implementation of the Project.   

Complied with.  There was 
no major environmental 
impact. 

 

Compliance confirmed. 

 

22. Action to avoid landslides, erosion, 
damage to the environment, and any 
adverse impact on agricultural land, 
and cultural and historic sites.   

Complied with.  No 
problems occurred with 
regard to landslides and 
erosion.  Since all road 
works followed the existing 
alignment, there was no 
adverse impact on 
agricultural land, tropical 
forests, and important sites.  

PCR findings confirmed.  
Contrary to consultants’ 
recommendations, side 
drains not installed, but no 
adverse erosion noted.   

 

23. Establishment of field monitoring 
program to ensure that the proposed 
mitigation measures contained in the 
tender documents for the civil works 
are implemented as planned.  

Complied with.  The field 
consultants carried out 
monitoring as part of their 
supervision of construction. 

 

Compliance confirmed. 
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 Covenant PCR OEM 

24. Provision of funds of Rp2.1 million 
per kilometer (km) for routine 
maintenance of an increasing surface 
area of the maintainable roads in the 
project districts as follows: (i) 40% of 
maintainable roads in 1993/94, (ii) 
60% in FY1995, (iii) 80% in FY1996, 
and (iv) 100% in FY1997.  

Not complied with. 

 

PCR findings confirmed.  
The annual funding from 
Government resources to 
provide for routine and 
periodic maintenance did not 
materialize. 

 

25. The funds for routine maintenance to 
be expended from the block grants 
supplemented as necessary from 
other budgetary sources of the 
Government. 

 

Partly complied with.  The 
funds allocated were not 
sufficient. 

 

PCR findings confirmed.  
Most funds for routine 
maintenance come from a 
small portion of the block 
grants.  Dispensing of the 
block grants is no longer 
under the control of the 
central Government.  For 
sites visited by the OEM, the 
allocation is not sufficient.  

26. Provision of Rp10.8 million per km for 
periodic maintenance of unpaved 
roads based on a maintenance cycle 
of 3 years, for an increasing surface 
area as follows: (i) 40% of the 
maintainable roads in FY1994, (ii) 
60% in FY1995, (ii) 80% in FY1996, 
and (iv) 100% in FY1997.  

Not complied with. 

 

PCR findings confirmed. 

 

27. Provision of Rp26.7 million per km for 
periodic maintenance of paved roads 
based on a maintenance cycle of 5 
years, for an increasing surface area 
as follows: (i) 40% of the 
maintainable roads in FY1994, (ii) 
60% in FY1995, (iii) 80% in FY1996, 
and (iv) 100% in FY1997.  

Not complied with. 

 

PCR findings confirmed. 

 

28. The funds for periodic maintenance 
be expended from the block grants 
and/or the grants for district’s road 
improvement, supplemented as 
necessary from other budgetary 
sources of the Government.  

Partly complied with.  The 
funds allocated were not 
sufficient. 

 

PCR findings confirmed.  
Most funds for periodic 
maintenance come from a 
small portion of the block 
grants.  Dispensing of the 
block grants is no longer 
under the control of the 
central Government.  For 
sites visited by the OEM, the 
allocation is not sufficient.  
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 Covenant PCR OEM 

29. Decreasing level of ADB financing of 
periodic maintenance of maintainable 
roads in the project districts as 
follows: (i) 36% in FY1995, (ii) 27% in 
FY1996, and (iii) 22% in FY1997.  

Not complied with.  Since 
there was no other periodic 
maintenance program, the 
ADB financing was 
constant.  

PCR findings confirmed. 

 

30. Adjustment of amount for routine 
maintenance and periodic 
maintenance to account for inflation. 

 

Not complied with. 

 

PCR findings confirmed.  
Amount allocated for routine 
and periodic maintenance 
was a positive function of the 
block grant amounts and a 
negative function of all other 
kabupaten expenses, such 
as salaries and wages.   

31. Benefit monitoring and evaluation 
(BME) on about 10% of the road links 
and bridges in each of the project 
provinces. 

 

Partly complied with.  BME 
was carried out while the 
consultants were employed.  
After their assignment was 
finished, no BME was 
conducted by DGH.   

PCR findings confirmed.  
Only a few DPUKs carried 
out BME, and this was 
primarily to identify links for 
inclusion in the future 
maintenance program.   

32. A midterm review by ADB and the 
Government in late 1994. 

 

Complied with.  The 
midterm review was carried 
out in September 1995.   

Compliance confirmed.   

 

 
OEM = operations evaluation mission; PCR = project completion report. 
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ECONOMIC REEVALUATION 

A. Basic Approach 

1. The general approach used for the reevaluation of the sample of roads included in the 
Third Local Roads Project follows conventional economic appraisal methodology for road 
projects.  Thus, the reevaluation takes into account factors, which can be quantified, such as 
road construction and maintenance costs, traffic levels, and the potential level of benefits in 
terms of cost savings for road users.  The economic internal rate of return (EIRR) has been 
estimated separately for each road link in the sample, by comparing the “with project case,” that 
is, the situation occurring with improvement to the road, and the “without project case,” the 
situation which is estimated to have occurred if the road link had remained at its original 
standard.  The benefits are the difference in road user costs, that is vehicle operating costs 
(VOCs) and passenger time costs, between the “with project” and the “without project” cases.   

2. Benefits for each road section have been considered over a 10-year period, the 
assumed design life of works of the type carried out.1  For simplicity, it has been assumed that 
all subprojects were completed in the calendar year in which they began; works carried out in 
the FY1995 program were assumed to be completed in 1994, with the first benefits attained in 
1995.  The overall evaluation period is from 1993, the first construction year, to 2006, the final 
year of the 10-year benefit period for works carried out in 1996.  All costs and benefits are 
expressed in economic terms using constant 2001 price levels.  The benefits have been used to 
calculate a rate of return on the capital cost of the works on each link, with the results given in 
terms of the EIRR.   

3. With an analysis of completed subprojects, it is possible to use actual construction costs 
and, for at least part of the analysis period, observed traffic levels, road conditions and road 
maintenance costs for the “with project case.”   

B. Road Sections Evaluated 

4. A total of 30 road links were inspected and used as the sample to be reevaluated.  Most 
of the 30 sample sections were chosen from the list of 69 road links included in the final 
postconstruction monitoring program carried out in 1998 by the consultants monitoring 
implementation of the Project.  Using data from previous monitoring studies provides a potential 
to assess the pattern of changes in road condition and traffic levels over a number of years, a 
more satisfactory basis for a reevaluation than collecting a single set of data relating to the 
current situation.  No links in Bali were included in this final phase of the monitoring.  In order to 
include roads in the sample from all four provinces covered by the Project, four links were 
selected in Bali from those included in the monitoring program in earlier years.  The road 
sections evaluated are listed in Table A5.1.   

                                                 

1  In some cases, the evaluation period has been reduced because the works undertaken during the Project were 
superseded by subsequent works on the link that changed the characteristics of the road, rather than simply 
preserving it.   



Appendix 5     31 

Table A5.1: Road Sections Evaluated 

Province Kabupaten Link Fiscal Traffic Length 
  No.1 From To year Level2 (km) 

Central Java Kudus 32 Dawe Pohdengkol 1996 1,479 4.35 
  4 Jepang Pendem Mejobo 1997 3,675 2.70 
 Demak 23 Bengkal Karanganyar 1995 399 12.30 
  6 Karangawen Jragung 1995 1,528 7.51 
  4 Pamongan Bulusari 1995 369 8.00 
  33 Cangkring Karangrejo 1997 1,351 11.28 
 Temanggung 35 Temanggung Tembarak 1996 4,344 2.50 
  1 Bejen Ngalian 1997 234 13.50 
 Kendal 20 Cepiring Gemuh 1996 2,114 4.83 
  87 Susukan Mangir 1997 1,388 3.07 
 Batang 1 (JP) Banyuputih Limpung 1995 5,034 5.44 
  3 Limpung Tersono 1995 1,650 5.43 
  4 Plantungan Tersono 1997 702 9.65 

Yogyakarta Gunung Kidul 34 Semanu Panggul 1995 774 5.00 
  37 Panggul Balong 1997 333 5.50 
 Sleman 102 Pulowatu Turi 1995 2,070 1.50 
  300 Gancahan Gamol Pasekan 1997 879 3.40 

East Java Ngawi 42 Jubung Paron 1995 3,465 4.30 
  66 Ngrambe Hargomulyo 1995 327 4.60 
  89 Dero Mojo 1997 166 1.88 
 Nganjuk 133 Selorejo Jlumpang 1996 979 9.30 
 Pasuruan 109 Kota Bangil Kolusari 1995 1,296 3.94 
  38 (33) Kebon Candi Gayam 1995 8,496 6.40 
  8 Bangil Pandaan 1997 4,320 6.14 
 Sidoarjo 128 Tulangan Lajuk 1996 864 4.78 
 Gresik 4 Lowayu Petiyin 1996 3,537 3.80 

Bali Gianyar 86 Manukkaya Malet 1996 296 3.00 
 Bangli 17 (12) Baturanyar Mangguh 1994 507 8.90 
 Tabanan 14 (12) Penyalin Kerambitan 1995 2,369 3.90 
  49 Tuakilang Tunjuk 1996 443 4.80 

1 Where link numbers have changed since the Project, the current number is shown in parentheses.  
2 Traffic levels are daily totals in 2002, including motorcycles expressed as total four-wheel equivalent vehicles. 

 

5. Normally, the works were carried out on complete links.  These have been assumed to 
be generally homogeneous in terms of type of works, surface condition and traffic level, and 
each has been evaluated as a single subproject.  Significant differences within two links, either 
in the type of the original works carried out or in the subsequent maintenance of the road, 
required each link to be divided into two separate sections for reevaluation purposes.  As such, 
a total of 32 sections have been reevaluated.  The road works carried out in the Project included 
rehabilitation, upgrading and periodic maintenance.  In practice, there is often no clear 
distinction between these types of works in the context of kabupaten roads; usually, the cost per 
km separates maintenance from other types of work, rather than a classification of the nature of 
the works.  The project works on all of the links in the sample involved bitumen or asphalt 
surfaces, with the majority considered to be rehabilitation or upgrading.  For 12 links, at least 
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some sections of the previous surface were unsealed, so the project works can be considered 
as upgrading.   

6. The total length of the sample surveyed was approximately 172 km, around 3% of the 
total length of road sections included in the Project for rehabilitation, upgrading and periodic 
maintenance.   

B. Estimation of Costs and Benefits  

1. Road Condition 

7. During preparation of the Project and the postconstruction monitoring program, a simple 
road condition rating system previously established for use in kabupaten road planning 
throughout Indonesia was applied. In the mid-1990s, the road condition was converted to 
approximate international roughness index (IRI) values of roughness, when proposed revisions 
to the kabupaten road planning process required road condition to be expressed in IRI for the 
calculation of VOCs.  These IRI values were as follows: 

 Road State IRI 
 Good Asphalt 6 
 Good/Fair Asphalt 8 
 Fair Asphalt 10 
 Fair Gravel 12 
 Poor Asphalt 15 
 Poor Gravel 18 
 Bad Asphalt/Poor Telford 21 
 Poor Earth 25 
 Bad Gravel/Telford 30 
 Bad Earth 35 
 
8. The standard of penetration macadam (penmac) surfaces observed in the project area 
by the Operations Evaluation Mission (OEM) was generally higher than that found elsewhere in 
Indonesia, with a final thin surfacing treatment applied that improves the riding quality of the 
surface.  For such roads, an IRI of 6 is considered appropriate when they are in good condition.  
In addition, a significant number of roads had been surfaced using hot mix, either hot roll sheet 
or asphaltic concrete.  For these, an initial IRI level of 2-3 is considered appropriate.  For those 
classified as being in good condition, the IRI would be no higher than 4.  The table of IRI levels 
above was adopted to estimate the roughness of the sample links, but with an additional 
category for good asphalt with an IRI of 4, to apply in cases where there was a hot mix surface.   

9. Where a road was determined as being unsealed or sealed and in bad condition before 
the Project, it was assumed that any further deterioration in the “without project case” is unlikely 
to have been significant.  Therefore, the standard assumption used in kabupaten road 
planning—that roads would remain in their pre-project condition—was adopted.  Deterioration 
was considered for road links described as being in fair or poor sealed condition before the 
Project.  These were all penmac surfaces.  In these cases, it was assumed that routine and 
recurrent maintenance (mostly pot hole filling) would have been carried out, but that pavement 
deterioration would lead to progressively increasing roughness at an average rate of 0.5 IRI per 
year.   
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10. For the “with project case,” an estimate of current roughness was made from the general 
condition observed in the survey undertaken by the OEM. Current surface roughness was 
estimated from visual inspection, with descriptions of the pre-project condition and monitoring 
reports used to estimate previous roughness levels.  For links with hot rolled sheet and asphalt 
concrete surfaces, it was assumed that initial roughness levels were equivalent to an IRI of 3 
with an increase of IRI 0.2 per year.  For other types of asphalt surfaces, the initial roughness 
was IRI 6 and increased at IRI 0.5 per year.  These general assumptions of roughness 
progression were modified in cases where roads had clearly deteriorated at a faster rate.  
Where it was learned that the road link had received a periodic maintenance overlay, the 
roughness progression was also amended.   

2. Traffic  

11. There is usually considerable uncertainty about the level of traffic on individual 
kabupaten road links.  This results from difficulties in obtaining accurate count, data and in 
some cases to the variability in daily and seasonal traffic flows that often occur on low traffic 
roads.  Data collected over a number of years therefore often indicates unusual trends in traffic 
levels.  The high population density in Java and Bali often results in traffic levels on kabupaten 
roads being relatively high for rural roads.  In several cases, the traffic level of roads in the 
sample reaches several thousand vehicles per day.  This means that daily and seasonal 
variation is not likely to be a significant issue, but obtaining consistent indicators of traffic levels 
for benefit calculation was somewhat difficult.  Previous traffic count data, usually in the form of 
total traffic flow and including motorcycles and nonmotorized traffic expressed in terms of four-
wheel vehicle equivalents, was available from the original project preparation study, monitoring 
studies and kabupaten road inventories.  In some cases, there were differences between these 
by a factor of ten or more for traffic counts reported within the same year.  Such difficulties in 
obtaining reliable traffic count data in Indonesia have been noted several times in the past.   

12. An attempt was made to validate the current estimates of traffic levels by carrying out a 
one-hour count on sample of links inspected by the OEM.  The information available gave only 
total daily traffic levels expressed as four-wheel vehicle equivalents.  As these were expressed 
in terms of pick-up type vehicles, they could be used directly as a basis for calculating road user 
costs.  The estimates for current traffic levels on each link are shown in Table A5.1 above.   

13. Given the uncertainty in the traffic levels, it was not possible to determine appropriate 
traffic growth rates from trends observed in past data.  A growth rate of 4.5% per year has been 
adopted,2 but there is evidence that traffic growth has been much higher than this on some 
links.  The significant improvement in the condition of many links as a result of the Project likely 
resulted in some generated traffic.  However, very large increases are more likely to be the 
result of traffic diversion.3  Diversion is likely to have occurred in some cases, even with the 
typical short length of links involved, because of the high density of the rural road network.   

3. Construction Costs 

14. The capital costs used in the reevaluation are the final contract values, which include 
design and supervision costs, but exclude 10% value added tax.  Economic construction costs 
have been estimated by applying the standard conversion factor of 0.943, as used in other ADB 
                                                 

2  Based on observed traffic growth rates on national and provincial roads in Java and used for kabupaten road 
planning in Java and Bali since the early 1990s.   

3  Diverted traffic is that which moves from one route to another as a result of improvement.   
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road projects in Indonesia implemented during the 1990s.  All costs have been estimated in 
terms of constant 2001 values, using the index of wholesale prices of public works in roads, 
bridges and ports–published by the Central Bureau of Statistics.  This index has shown an 
almost threefold increase between the start of the Project in1993 and 2001, with most of the 
increase occurring after 1997.  Generally, a residual value has not been applied at the end of 
the ten-year benefit period.  However, in the four cases where the evaluation period has been 
shortened as a result of a subsequent upgrading of the link after the Project, a residual value of 
50% of the construction cost has been used.  Sensitivity analysis considering zero residual 
value for these four road links resulted in negligible difference in the estimated rate of return.   

4. Maintenance Costs 

15. It is difficult to determine the nature and cost of routine maintenance actually carried out 
and to estimate what maintenance would have been carried out in the “without project case.”  
However, the impact of such costs on the results would be small.  As such, no allowance for 
routine maintenance costs has been included.  Where periodic maintenance was reported, the 
costs have been included in the evaluation.  Although an overlay would normally be expected 
during the 10-year evaluation period, no allowance has been made for this because of the 
relative uncertainty that it would occur.   

5. Road User Savings 

16. The method used for the reevaluation carried out for this PPAR has been based on 
deriving estimates of road user savings from equations that estimate VOCs and passenger time 
costs for specific vehicle types, according to given road roughness levels and vehicle speeds.  
Using these equations and estimates of surface roughness and speed, together with estimates 
of traffic levels, it is possible to produce annual benefit figures.  A set of equations, produced in 
the mid-1990s as preparation for a Kabupaten Road Management System (KRMS),4 has been 
used.   

17. In KRMS, equations for calculating vehicle operating costs (VOCs) are in the following 
form:   

VOC = Base Cost (a0 + a1 IRI + a2 V + a3/IRI + a4/V + a5 IRI2 + a6 V2 + a7 IRI3)  

Where: VOC is the vehicle operating cost in Rp per km 
 Base Cost is the minimum VOC per km on good roads 
 a0 is a constant 
 a1 to a7 are coefficients 
 IRI is the International Roughness Index (m per km) 
 V is average speed (km per hour) 

 
18. The values developed for KRMS are shown in Table A5.2.  The base values for these 
equations have been updated to 2001 price levels using road user cost data applied in the 
Indonesia Road Management System and other Indonesian road studies in that year.  As the 
KRMS equations for motorcycle operating costs are not considered realistic, motorcycle VOCs 
have been assumed to be 20% of those of a pick-up truck.   

                                                 

4  KRMS has not yet been implemented.   
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Table A5.2: VOC Base Cost (in Rp per km) Coefficients 

 Base Cost a0 a1 a2 a3 a4 a5 a6 a7 

Motorcycle   
Car 650 0.94127 -0.08351 0.00813 -0.88904 19.11948 0.00813 -0.00008 -0.00015 
Pick-up (freight) 420 0.77182 -0.05133 0.00751 -0.60929 18.25920 0.00577 -0.00007 -0.00011 
Pick-up (passenger) 435 0.80604 -0.05648 0.00790 -0.65562 17.53455 0.00616 -0.00008 -0.00012 
Light bus  850 0.71197 -0.00874 0.00284 -0.38911 18.61509 0.00274 -0.00002 -0.00005 
Light truck 725 0.70344 -0.00834 0.00452 -0.37845 15.58825 0.00259 -0.00004 -0.00005 
Medium truck 987 0.67381 -0.00905 0.00510 -0.37938 13.95667 0.00261 -0.00003 -0.00005 
Heavy truck 1251 0.70202 -0.01034 0.00627 -0.39119 11.39353 0.00259 -0.00005 -0.00005 
 

19. Passenger time values are based on those used previously in kabupaten road studies 
and updated to 2001 values using trends in average wage rates in Java and Bali.  These values 
are shown as the passenger time per hour for each vehicle type in Table A5.3.   

Table A5.3: Passenger Time Values 

 Passenger Time 
(Rp per hour) 

Motorcycle 663 
Car 10,500 
Pick-up (freight) 1,530 
Pick-up (passenger) 3,570 
Light bus 9,180 
Light truck 1,530 
Medium truck 1,530 
Heavy truck 1,530 

 

20. The average travel speed of vehicles for use in the estimation of VOCs and passenger 
time costs and has been calculated using a simple formula developed for use in kabupaten road 
studies in the early 1990s, expressing general vehicle speed as a function of road roughness, 
width and curvature, as follows:   

Speed (kph) =  41.8 - 1.52 IRI + 2.77 W - 2.78 C 

Where: IRI is the International Roughness Index (m per km);  
 W is pavement width in meters; and  

 C is curvature on a scale of 1 (mostly straight) to 3 (high curvature) 
 
C. Evaluation Results 

21. A summary of the rates of return calculated is shown in Table A5.4.  The details of the 
results are shown in Table A5.5.  It can be seen that there is a very wide range in the EIRRs, 
from negative 4% to over 100%, with the overall sample having an EIRR of 52%.  For four of the 
sections evaluated, the EIRR is estimated to be below the cutoff rate of 12%, with most sections 
well above that level.   
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Table A5.4: EIRR Estimates 
 

Province Kabupaten Link Section EIRR 
  No. From To (km) (%) 

Central Java Kudus 32 Dawe Pohdengkol 46 
  4 Jepang Pendem Mejobo  49 
 Demak 23 Bengkal Karanganyar  -4 
  6 Karangawen Jragung  54 
  4 Pamongan Bulusari  8 
  33 Cangkring Karangrejo  30 
 Temanggung 35 Temanggung Tembarak  53 
  1 Bejen Ngalian  6 
 Kendal 20 Cepiring Gemuh  55 
  87 Susukan Mangir  26 
 Batang 1 (JP) Banyuputih Limpung  185 
  3 Limpung Tersono  28 
  4 Plantungan Tersono  27 

Yogyakarta Gunung Kidul 34 Semanu Panggul  42 
  37 Panggul Balong 0.0-6.1 22 
  37 Panggul Balong 6.1-13.5 33 
 Sleman 102 Pulowatu Turi  80 
  300 Gancahan Gamol Pasekan  67 

East Java Ngawi 42 Jubung Paron  72 
  66 Ngrambe Hargomulyo  32 
  89 Dero Mojo  28 
 Nganjuk 133 Selorejo Jlumpang  43 
 Pasuruan 109 Kota Bangil Kolusari 0.0-2.0 45 
  109 Kota Bangil Kolusari 2.0-3.9 8 
  38 (33) Kebon Candi Gayam  93 
  8 Bangil Pandaan  96 
 Sidoarjo 128 Tulangan Lajuk  62 
 Gresik 4 Lowayu Petiyin  84 

Bali Gianyar 86 Manukkaya Malet  42 
 Bangli 17 (12) Baturanyar Mangguh  64 
 Tabanan 14 (12) Penyalin Kerambitan  37 
  49 Tuakilang Tunjuk  40 
 Total Sample 52 
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Table A5.5: EIRR Estimates – Overall Sample 
(Rp million, constant 2001 prices) 

 
    

Year Costs Benefits Net 
   Benefits 

1993 801 0 -801 

1994 10,849 486 -10,363 

1995 8,395 5,774 -2,621 

1996 12,140 10,702 -1,438 

1997 -331 15,471 15,801 

1998  16,627 16,627 

1999  17,548 17,548 

2000 -618 16,972 17,590 

2001 -534 17,338 17,872 

2002 -635 17,636 18,271 

2003  19,049 19,049 

2004  19,950 19,950 

2005  16,101 16,101 

2006  9,056 9,056 

  EIRR 52% 
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Total 
Province (in Rp)
Daerah Istimewa Aceh
North Sumatra 2,108,670
West Sumatra 1,742,291
Riau 4,991,200
Jambi 1,306,070
South Sumatra 1,851,973
Bengkulu 1,180,757
Lampung 1,027,249
   Sumatra 2,124,763

Jakarta 7,190,967
West Java 1,718,502
Central Java 1,401,996
Yogyakarta 1,742,390
East Java 1,813,689
   Java 2,100,464

Bali 2,446,944
   Java and Bali 2,108,985

West Kalimantan 1,820,962
Central Kalimantan 2,442,454
South Kalimantan 2,034,036
East Kalimantan 8,382,970
   Kalimantan 3,433,890

North Sulawesi 1,336,985
Central Sulawesi 1,123,914
South Sulawesi 1,241,280
Southwest Sulawesi 966,894
   Sulawesi 1,211,195

West Nusa Tenggara 866,486
East Nusa Tenggara 741,637
Maluku 1,411,943
Irian Jaya 3,507,628
East Timor 805,992
   Lainnya 1,346,173

Indonesia 2,102,556

PER CAPITA GROSS REGIONAL DOMESTIC PRODUCT  IN 1996
(at constant 1993 prices)

Source: Badan Pusat Statistik. 1998. Statistik Indonesia Statistical
Yearbook of Indonesia . Jakarta.
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Province Number

Daerah Istimewa Aceh 425,598 1.9 10.8
North Sumatra 1,234,194 5.5 10.9
West Sumatra 384,582 1.7 8.8
Riau 322,018 1.4 7.9
Jambi 222,842 1.0 9.1
South Sumatra 794,870 3.5 10.7
Bengkulu 137,239 0.6 9.4
Lampung 724,856 3.2 10.7
  Sumatra 4,246,199 18.9  

Jakarta 231,331 1.0 2.5
West Java 3,962,111 17.6 9.9
Central Java 4,157,299 18.5 13.9
Yogyakarta 303,768 1.4 10.4
East Java 4,046,529 18.0 11.9
  Java 12,701,038 56.5  

Bali 125,600 0.6 4.3
   Java and Bali 12,826,638 57.1  

West Kalimantan 820,490 3.7 22.0
Central Kalimantan 189,414 0.8 11.2
South Kalimantan 424,279 1.9 14.3
East Kalimantan 224,561 1.0 9.2
   Kalimantan 1,658,744 7.4  

 
North Sulawesi 284,648 1.3 10.6
Central Sulawesi 163,372 0.7 8.2
South Sulawesi 617,131 2.7 8.0
Southwest Sulawesi 139,394 0.6 8.5
  Sulawesi 1,204,545 5.4  

 
West Nusa Tenggara 653,026 2.9 17.6
East Nusa Tenggara 748,974 3.3 20.6
Maluku 417,047 1.9 19.5
Irian Jaya 427,827 1.9 21.2
East Timor 267,806 1.2 31.2
   Lainnya 2,514,680 11.2  

 
Indonesia 22,450,806 100.0 11.4
Source:  Badan Pusat Statistik. 1998. Statistik Indonesia Statistical Yearbook of Indonesia . Jakarta.
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