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SYSTEMS PROJECT
 
PROJECT NO. 497-0353
 

1. Pursuant to Section 103 of the Foreign Assistance Act of
 
1961, as amended, I hereby authorize the Rural Roads
 
Maintenance Systems Project (the "Project") for Indonesia (the

"Cooperating Country") involving planned obligations of not to
 
exceed Thirty Eight Milllon Three Hundred Thousand United
 
States Dollars ($38,300,000) in loan funds and Sixteen Million
 
Seven Hundred Thousand United States Dollars ($16,700,COO) in
 
grant funds, over a five year period from the date of
 
authorization, subject to the availability of funds in
 
accordance with the A.I.D. OYB/allotment process to help in
 
financing certain foreign exchange and local -urrency costs for
 
the Project. The planned Project Assistance Completion Date
 
(PACD) is August 31, 1995.
 

2. The Project will develop effective, sustainable systems of
 
road maintenance and management for up to eleven districts in
 
the provinces of South Sulawesi and Nusa Tenggara Timur (NTT).

It will test and demonstrate the means and benefits of applying
 
maintenance and improved approaches to managing district road
 
networks. The Project will initiate maintenance management
 
systems in each district; finance the rehabilitation of
 
selected road links to a maintainable standard; provide
 
equipment, training, workshops and technical assistance,
 
including engineering and related services, for achieving
 
targets in each of these areas; and will assist the Cooperating

Country to define and resolve financial, institutional and
 
other policy constraints to effective maintenance and efficient
 
management of district road networks nationwide. it w1ll
 
assist to develop and apply appropriate policies for planning,
 
organization, and finance so that public investments in
 
district roads can be sustained and effectively promote the
 
growth of agriculture, rural industry and trade for the rural
 
populations that district roads serve.
 

3. The Project Agreement which may be negotiated and executed
 
by the officer to whom such authority is delegated in
 
accordance with A.I.D. regulations and Delegations of
 
Authority, shall be subject to the following essential terms
 
and covenants and major conditians, together with such other
 
terms and conditions as A.I.D. may deem appropriate.
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Services. Com-dities financed by A.I.D. under Project loan
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Country or in countries included in A.I.D. Geographic Code 941,
 
or if grant-funded, in the United States 
or the Cooperating

Country, except as A.I.D. may otherwise agree in writing.

Except for ocean shipping, suppliers of commodities or services
 
shall have their nationality in countries included in Code 941
 
or 
Indonesia if loan-funded, and if grant-funded, shall have
 
their nationality in the United States Indonesia, except
or 
 as

A.I.D. may otherwise agree in rriting. Ocean shipping financed
 
by A.I.D. under the Project shall, except as A.I.D. may
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the United States if grant-funded, or Indonesia, the United
 
States and other Code 941 countries if loan-funded.
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GLOSSARY
 

ALKAL - Province-level equipment and supplies workshop for 
public works 

APBN - National government budget (Anggaran Penerimaan dan 

BANGDA -
Belanja Nasional) 
(Pembangunan Daerah) The Directorate General of 
Regional Development at the Ministry of Home Affairs 

Bina Marga - Directorate General of Highways at the central 
government level.. Highway or road organization at 
other levels of government 

Bupatl - The appointed head of the Kabupaten (district) unit 
of govermuent 

DPUK - District Public Works Service 
DPUP - Provincial Public Works Service 
EMS - Equipment Management System 
GOI - Government of Indonesia 
IFY - Indonesian fiscal year 
Inpres - A special fund established by Presidential 

Instruction to be used for financing local 

Inpres Dati II -
devIopment projects 
An Inp-e, program designed primarily for district 
infrastructure development and allocated based upon 
populaticn 

Inpres - A prugzam designed specifically for the development 
Penunjangan Jalan of district roads 
Kabupaten - A district. The governmental unit below a province, 

an administrative grouping.of subdistricts 
MMS - Maintenance Management System 
NTT - Nusa Tenggara Timur  an Indonesian province 
Padat Karya - Labor intensive, refers to a program for small-scale 

labor intensive rural infrastructure projects manage. 
by the Ministry of Manpower 

PBB - Land and buildings tax 
PMU - Project Management Unit, a unit established by the 

Ministries of Public Works and Home Affairs to manage
the implementation of donor district road projects 

Repelita - Rencana Pembangunan Lima Tahun (Five Year Development 
Plan) 

RRMS - Rural Roads Maintenance Systems 
VIN - Very Important Network 
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EXECUTIVE SUMRY
 

The Rural Roads Maintenance Systems project (RRMS) is a $77.85
 
million project conducted with the Ministry of Home Affairs and extending
 
over an eight-year period (August, 1987 to August, 1995). Project funds
 
consist of $55 million from AID ($38.3 million in loan funds and a $16.7
 
million grant) and t22,85 million from the Government of Indonesia.
 

The goal of the project is to increase growth in agriculture, rural
 
industry and trade. The project's purpose is to develop effective,
 
sustainable systems of road maintenance and management at the district
 
level. To achieve this, the project will focus on eleven districts in
 
the provinces of South Sulawesi and Nusa Tenggara Timur (NTT) to test and
 
demonstrate the means and benefits of applying maintenance and improved
 
approaches to managing district road networks. It will initiate
 
maintenance management systems in each district; finance the
 
rehabilitation of selected road links to a maintainable standard; provide

equipment, training, workshops and technical assistance for achieving
 
targets in each of these areas; and will assist the GOI to define and
 
resolve financial, institutional, and other policy constraints to
 
effective maintenance and efficient management of district road networks
 
nationwide. In addition, the project will assist to develop and apply
 
appropriate policies for planning, organization and finance so that
 
public investments in district roads can br sustained and effectively
 
promote the growth of agriculture, rural industry and trade for the rural
 
populations that district roads serve.
 

The road rehabilitation component will return a core network of
 
economically viable roads in each district to mainta.'nable condition.
 
The road maintenance component will apply maintenance programs to these
 
and other maintainable roads. It will determine the most effective ways
 
for districts to: define maintenance funding requiremeni:s, assign

priorities to maintenance tasks, plan and budget, organize and manage,
 
and evaluate program effectiveness. Force account, contract, "roadman"
 
and community participation approaches to conducting maintenance will be
 
tested and compared. Five categories of equipment will be provided by

the project: each district will receive maintenance equipment, support
 
equipment for road monitoring, workshop equipment, and equipment for
 
miscelleneous survey and design needs. Two districts will receive a
 
small rehabilitation fleet which will be used for training purposes.
 

Training will be conducted entirely in-country, focusing primarily on
 
plan-ling, management and supervision skills as well as field work
 
method,. A limited number of in-country Masters-level engineering
 
degrees will be provided to increase the general quality of staff
 
technical knowledge at the district level.
 

Technical assistance will provide the road planning, transport

economics, institutional development and engineering expertise to develop
 
systems and capabilities at the district level and policy improvements at
 
the national level.
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1. PROJECT BACKGROUND, RATIONALE AND DESCRIPTION
 

1.1 BACKGROUND AD RATIONALE 

1.1.1 Problem Statement
 

During the past 20 years, Indonesia has achieved rice self-sufficiency,
 
lower middle income status ($520 per capita), and more than 70% literacy.

Population growth rates have been reduced to 2.1% and infant mortality to
 
98/1000 live bir'hs. A seriously run-down system of infrastiucture his bef 
transformed int) a reasonably widespread, functioning network of roads,
 
electricity, ai:c and sea transport, communications and irrigation.
 

Recent declines in oil prices raise a serious challenge to Indonesia's
 
ability to make further advances in these areas. With 55% of government
 
revenues, 70% of export earnings and 20% of GDP derived from petroleum
 
products, the decline of oil prices means the country faces a severe
 
economic downturn. GDP growth was close to zero or slightly positive in
 
1986, will be only marginally higher in 1987, and slow in recovering through

1990. Per capita income growth is expected to be negative to zero for a
 
four to five year period as population growth rates continue at about 2.1%.
 
The government has responded prudently to 
the decline in its revenues by
 
reducing the development budget by 20% in real terms for IFY 1986/87 and by
 
an additional 28% in real terms for IFY 1987/88.
 

Declining revenues have encouraged reform to use resources more
 
efficiently, to develop alternative 
sources of revenue and to restructure
 
the economy. Since 1983 the Government of Indonesia (GOI) has instituted
 
important banking and interest rate modifications, effected tax reforms,
 
devalued the rupiah, liberalized trade by removing quotas and reducing

tariffs, and improved foreign investment opportunities. The GOI is now
 
initiating the privatization of a number of state enterprises and is
 
accelerating reforms to encourage trade and export development. There is a
 
perceptible shift toward reduced government involvement and increased
 
private sector participation in all sectors of the economy for the long term.
 

Rural roads are one subsector of the economy where public sector
 
involvement will continue but where there is a serious need for more
 
efficient use of public resources. Budgets for rural district (kabupaten:

the administrative level below the province) roads have been sustained
 
despite sharp reductions in GOI allocations to almost all other activities.
 
But without appropriate management and regular maintenance, much of the
 
roughly $180 million invested annually in district roads is wasted. Roads
 
deteriorate rapidly and require expensive follow-on investments in
 
rehabilitation. Follow-on rehabilitation drains 
resources that could
 
otherwise finance maintenance. Poorly maintained roads contribute to
 
Indonesia's high-cost economy, increasing transportation costs for
 
agricultural inputs and produce, and limiting 
access to competitive marketsm.
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TABLE 1. INDONESIA'S ROAD DEVELOPMENT, 1965-1985 (Km)
 

1965 1971 1975 1980 1985
 

National 10,167 10,628 11,267 12,152 12,016

Provincial 22,068 24,466 28,196 33,164 34,278

District 51,031 51,170 58,651 88,920 
 146,102
 

83,266 86,264 98,114. 134,236 192,396
 

Source: Biro Pusat Statistik.
 

National and provincial restoration programs had two phases--returning a
 
road to trafficable condition and improving a road 
to a maintainable
 
condition, optimal for the anticipated traffic. The resources available
 
from oil revenues in the late 1970s permitted increased attention to
 
district networks. The primary instrument for the policy shift was Inpres
 
Penunjangan Jalan, a program initiated in 1979 which has provided about $80
 
million annually for district road development, mostly in the Outer
 
Islands. Transmigration, nucleus estate and Ministry of Manpower Padat
 
Karya (labor-intensive) projects also built or upgraded roads that were
 
later transferred to district jurisdiction.
 

The fourth Five-Year Development Plan (Repelita !V, 1984-1989)
 
projected that the improvement of existing national and provincial roads
 
would continue, with a target of 60-70% in maintainable condition by 1989.
 
A gradual shift of emphasis toward maintenance was anticipated. The Plan
 
was less specific on the 
status of the district road network. It appears
 
that more growth was expected but, although some maintenance programs began
 
in 1984, a major shift toward maintenance was not expected.
 

Development Budget and Expenditures. During the 1970s the government

allocated about 14% of the development budget to roads. With the rapid

growth of development funds in the early 1980s, the share for roads
 
decreased, even though nominal allocations increased steadily (Table 2).
 

Since 1984, the GOI has increased the priority of roads, particularly
 
district roads. 
 This reflects a policy to promote rural employment and a
 
perception that transportation services must be preserved, despite the
 
economic downturn and severe cutbacks in almost all other sectors. 
 The
 
Inpres budgets for district roadwork have grown since 1984, and though

reduced in real terms by about 9% (including devaluation effects), the
 
nominal IFY 1987/88 budget will increase again even given a reduction in the
 
nominal value of the GOI development budget overall.
 

Curtailment of New Con.truction and Increased Emphasis on Maintenance.
 
Repelita IV projected that maintenance funding would increase to about 31%
 
of total national and provincial road expenditures by 1989, up from 17% in
 
1984/85. For the first time, 
the Plan allocated maintenance funds for
 
district roads. 
 Budgets for IFY 1985/86 and 1986/87 halted national and
 
provincial read construction, reduced betterment programs, and increased
 
nominal and real maintenance levels. Districts are initiating less new
 C" 
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Planning systems are required which prioritize the former, increasing
 

economic growth in the district and increasing the potential base from which
 
to draw revenues for maintenance and for work on the rest of the networks.
 

Inadequate Enforcement of Design Standards. Underbudgeting,
 
ineffective construction supervision, low-quality traditional construction
 
practices, and poor contractor performance contribute to poor quality
 

Without maintainab a roads,
construction which cannot be maintained. 
d. xts ao not re.Uz..the potential economic return from -he initial 

investment and may be obliged to revert to expensive rehab .itation.
 

Little Understanding of or Commitment to Maintenance. A lack of
 

appreciation of maintenance benefits and techniques, as well as inadequate
 

resources for it, reinforce the status quo. Budget austerity and donor
 

efforts to encourage a reconsideration of priorities are effecting changes
 
in attitudes, policies and budgets for maintenance. But until concepts dnd
 

techniques for maintenance are introduced at the district level, even
 

existing maintenance allocations will have little impact.
 

Limited Maintenance Funding. While the earmarking of district Inpres
 

funds for maintenance and continued high budget levels for district roads
 
(including funds for maintenance) are encouraging, the increased stock of
 

roads has outpaced maintenance funds. Without more resources, over the long
 

term the government will be unable-to break the vicious circle where a
 

shortage of funds for maintenance leads to road deterioration which in turn
 

leads to the need for expensive rehabilitation.
 

Ineffective Institutional Arrangements. Responsibilities for district
 

road work are complex (see the Institutional Analysis in Annex J). Clearer
 
definitions and assignments of roles and responsibilities for roads with
 

adequate -ncentiv,.s and personnel are needed for an effective management
 
system. The GOI's recent decisions to reform institutional relationships
 

for the management of public works at the district level is an encouraging
 

step in the direction of improved district road management.
 

Insufficient Technical and Managerial Skills. Better trained technical
 

and management personnel are needed at the district level to implement an
 
effective road management and maintenance system. The lack of career
 
mobility and job security for some skilled personnel contribute to district
 
staffing problems. A recent GOI decision to post newly-hired central
 

government engineers to district public works offices for a minimum two-year
 

period will increase the technical skills available to the districts.
 

Lack of Apropriate Equipment in Good Condition. Many districts lack
 

maintenance equipment and workshops. Available equipment is rarely
 
efficiently used or maintained. The districts' lack of control over
 

equipment acquisition, inadequate equi;ment management and maintenance
 
skills and procedures, inefficient equipment rental policies, and inadequate
 
funding for equipment maintenance are contributing factors.
 

1.1.1.4 Roads and Social and Economic Development. Good quality
 
rural roads are important for the social and economic development of the 75%
 
of Indonesians who live in rural areas. Poor roads impede access to
 

\t)
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Reforms to improve institutional performance will concentrate on the
 
district public works organization and will include measures to:
 

o 

0 

establish clear lines of responsibility for district road planning, 

maintenance, rehabilitation and equipment management tasks; 
increase incentives for skilled technicians to be retained in district 

employment; 

improve systems to ensure quality work by contractors; and 

o operationalize GOI decisions to make district public works offices 
accountable for their technical performance to provincial public works
 
authorities.
 

Institutional Development. It is AID policy to complement assistance
 
for infrastructure with assistance to develop institutional capabilities to
 
sustain and to further the benefits infrastructure provides. To establish
 
model district road maintenance and management systems the project will
 
integrate capital assistance for road rehabilitation and the reforms above
 
with efforts to strengthen the managerial, organizational and technical
 
capability of district Public Works institutions. A combination of
 
technical assistance at the provincial and district levels, training and
 
Special Studies will focus on improving skills, procedures and
 
organizational arrangements for district road networks.
 

Local Organizations. AID policy states that only through the sustained
 
involvement of local institutions can long-lasting and self-supporting
 
institutional development occur. The project will help to operationalize
 
recent GOI decisions to give increased authority to provincial Public Works
 
authorities to guide and support the technical performance of district road.
 
programs. This places the burden of responsibility for improving district
 
capabilities within the province rather than in Jakarta and represents a
 
significant decentralization of responsibility.
 

Recurrent Costs. AID policy recommends that host governments take
 
sufficient action on project design and/or policy reform to correct the
 
problem of recurrent costs. The project is predicated on a commitment by

the GOI to develop, by the end of 1987 and with donor assistance, a
 
nationwide strategy for conducting and financing the maintenance of district
 
roads. The project will contribute to the development of the strategy by

investigating the potential for increased local revenue generation or
 
revenue 
sharing arrangements to finance road maintenance. Pilot revenue
 
generation or sharing efforts will be included as a project activity.
 

Private Enterprise. AID encourages reliance on competitive markets and 
private enterprise. Although roads are primarily q financial responsibility 
of government, the project will use private contractors for road 
rehabilitation and will undertake pilot efforts to contract some maintenance 
tasks. A key to improved contractor performance is improved supervision
skills for district P:blic Works employees. These will be developed through
 
on-the-job and formal rrainirg. The project will also finance a review of
 
contract formats and contract supervision procedures and investigate
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1.1.4 Relationship to Other Donors
 

Donors have provided over $3.0 billion In assistance to the roads
 
subsector in Indonesia, of which about 90% has been for national and
 
provincial roads. The World Bank, Japan and the Asian Development Bank
 
(ADB) have accounted for three quarters of the total. Private overseas
 
investors are financing additional investments in toll highways.
 

sLauce-lor naticnal and provircial roads has been.primarily for
 
rehabilitation and upgrading and for bridge replacement. During the 1980s,
 
increasing assistance has been provided for planning and institutional
 
improvements, particularly to develop a Pavement Management System for
 
national and provincial networks which the GOI is using to assess the impact
 
of different patterns of expenditurre on these roads. Since J91-16, to support
 
and further encourage the GOI's prioritization of road maintenance, the
 
multilateral banks have initiated lending for periodic maintenance of
 
national and provincial roads coupling this with the expansion of the PMS to
 
new areas. A World Bank-financed Highway Maintenance and Betterment
 
Project, initiated in mid-1986, provides 300 million for such work. The
 
ADB is in the initial stages of planning a similar effort.
 

Donor assistance for district roads began in the early 1980s, and has
 
also focused on rehabilitating or upgrading existing links. The first
 
generation of projects, roughly 1981 to 1985, involved the World Bank, ADB
 
and Japan. The World Bank and ADB projects were similar, lending lOO
 
million and $60 million, respectively, for road rehabilitation, workshop
 
construction, training, equipment and consultant assistance in 39
 
districts. Japan provided $14.2 million largely for workshop construction
 
and equipment in an additional 19 districts, but provided no long-term
 
assistance in the field and did not finance civil works.
 

All three donors anticipated a second generation of follow-on efforts
 
to begin around 1985, to add a total of 110 more districts. But serious
 
implementation problems resulted in the near cancellation of the first World
 
Bank loan and delayed initiation of second phase activity by all three. The
 
problems encountered were poor quality of civil works, poor management of
 
equipment, a lack of follow-on road maintenance and administrative blockages
 
to the flow of funds and reimbursement requests (see Annexes G and J).
 
Pressure for reform, accompanied by growing GOI recognition of the problems,
 
resulted in the earmarking of Inpres District funds in 1984, establishment
 
of a Project Management Unit (PMU) to integrate the functions of the
 
Ministries of Public Works and Home Affairs in implementing district road
 
programs, and an intern program to second young Bina Marga engineers to the
 
districts to assist in implementing district road projects.
 

These and other planned reforms have allowed these donors to proceed
 
cautiously with preparing second generation projects. The ADB extended a
 
$120 million loan in mid-1986 to cover 30 more districts. The World Bank,
 
pending final agreement on further reforms, anticipates negotiating a t190
 
million loan in July, 1987 to cover an additional 40 districts and to
 
continue assistance to its original 25. The Japanese are likely to lend,
 
this year, $90 million for work in 38 districts and will add more money
 
after three years. Second generation projects have several common
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Explicit Focus on Maintenance. Other donors are increasing the
 
emphasis on maintenance in their district road projects. The World Bank has
 
worked with the GOI to increase the priority accorded to maintenance budgets
 
and its consultants will assist project districts to prepare annual
 
maintenance plans in the future. Other donor efforts remain, however,
 
primarily rehabilitation projects with a secondary emphasis on maintenance.
 
The RRMS focuses on testing alternative ways to implement maintenance in the
 
field and financing maintenance from local resources.
 

Although small compared to other donors' activities, the RRMS project
 
offers a new and complementary perspective by taking the individual
 
district, its road network and financial status as the unit of analysis to
 
determine sustainable strategies for road management nationwide. USAID's
 
previous experience with local government development gives it an advantage
 
over other donors. Experimental project activities and particularly the
 
Special Studies program will be designed to draw on the experience of other
 
donor projects and influence the third generation of donor projects which
 
will begin in the early 1990s.
 

1.2 DESCRIPTION
 

1.2.1 Project Goal and Purpose
 

The goal of the project is to increase growth in agriculture, rural
 
industry and trade. The purpose is to establish effective and sustainable
 
systems of road maintenance and management at the district level. The
 
project will focus on eleven districts to test and demonstrate the means and
 
benefits of applying maintenance and improved approaches to managing
 
district road networks. It will initiate maintenance management systems in
 
each district; finance the rehabilitation of selected mad links to a
 
maintainable standard; provide equipment, training, worksiiops and technical
 
assistance for achieving targets in each of these areas; and will define and
 
resolve financial, institutional and other policy constraints to effective
 
maintenance and efficient management of district road networks nationwide.
 
The life of the project will be eight years.
 

1.2.2 Project Approach
 

Achieving a sustainable system for maintenance and management will
 
reqtire three steps: establishing a planning frameu:rk for roads in each
 
district, improving procedures and skills to implement road work
 
effectively, ana expanding the financial base for sustaining the networks
 
over the long term. Planning will be based on the concept of Very Important
 
Networks (VIN)* which will be refined by the project to incorporate three
 
categories: Very Important roads with high traffic levels, Very Important
 
roads with little traffic, and oLher roads. Establishing the planning
 
framework will take several years and will proceed in stages. First,
 

* A GOI model for prioritizing district road links which the Ministry of 
Public Works has tried to develop since the early 1980s. Until now it
 
has not included traffic as a measure of the demand for road service.
 



be initiated in selected districts by 1990. The revenue pilots, in concept,
 
will capture a share of the road user savings created by improved road
 
conditions for reinvestment into the road system.
 

Implementation will be phased: for the first four years, including

three full GOI fiscal years, rehabilitation and maintenance programs will
 
begin in only nine of the eleven disli ricts. About 55% of rehabilitation
 
funds will be provided in the second half of the project. After four years
 
key issues, including "he definition of VIN, district e:quipment policy,

equipment procurement, DP1JK organization and staff needs, and starting work
 
in the remaining two districts will be reviewed and resolved. This will
 
also be the time by %hich pilot revenue efforts and the testing of
 
alternatives to force account maintenance will be underway. Finally, the
 
fourth year coincides with the anticipated recovery of the GOI budget and
 
the beginning of a third generation of district road projects by the major

donors. It is thus a propitious time to implement definitions of VIN and to
 
transfer the lessons learned to the efforts of other donors in the sector.
 

To assist in resolving key financial, economic and institutional
 
constraints to the improvement of district road networks, the project will
 
fund a series of Special Studies analyzing policy options and recommending
 
policy adjustments to key decision makers for trit sector.
 

1.2.3 End of Project Status
 

:Two conditions will exist at the end of the project: the -core
 
characteristics of district road maintenance and management systems will
 
have been identified and agreed upon, and the'systems or elements of them
 
will be in use in non-project distrlcts.
 

1.2.4 Project Output:i
 

Project outputs will consist of four key elements of a sustainable
 
program for ongoing management and maintenance of the networks:
 

Systems to Establish Work Priorities. For any level of funding, a
 
reorientation of work priorities can increase the economic impact of
 
expenditures for the networks. The systems established by the project will
 
have several characteristics: 1) a higher priority to maintenance than at
 
present, 2) procedures to select links for rehabilitation which prioritize
 
high traffic roids, 3) the use of measured traffic volume to determine tb
 
standard for rehabilitation and the level of investment per kilometer, and
 
4) the application of maintenance in accordance with the condition of road
 
features and Zhe relative cost effectiveness of different maintenance tasks.
 

Systems to Balance Budget Resources with Network Needs. Balancing
 
budget resources with network need. involves reconciling three variables:
 
funds, network size, and the level of service desired for different links in
 
the network. The immediate need is for sufficient funds to be in place to
 
maintain the core of economically viable roads in each district network. To
 
this end, the project will establish: 1) central budget funds for
 
maintenance exceeding levels available from the 25% earmark of Inpres Dati
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guidelines for drai'aage, acceptable to AID, will be issued Drior to anv AID
 
commitment of funds for rehabilitation work.
 

Rehabilitation work will be conducted by private contractors registered
 
in the project provinces. To assure that contractors have the equipment and
 
staff skills to meet design requirements, only Class A and L1 contractors
 
will be eligible to bid on project works. In one district per province a
 
Model Force Account Crew will be formed which will conduct, for training
 
pur~-.o, somc rf the rehabilitation work in the two districts.
 

Costs will vary depending on conditions, location and the type of work
 
undertaken. Unit cost estimates used for project budgeting purposes are
 
shown in Section 9 of Annex G. The costs of road rehabilitation will be
 
shared. AID will pay 80% and the GOI 20% of the total cost of each eligible

link rehabilitated. It is anticipated that GOI contributions will be made
 
from each district's Inpres District budget. For the first four years,

Inpres District funds not used up by counterpart funding requirements and
 
any Inpres Roads funds available will be at he discretion of the district.
 
Following mid-project agreement on definitions of Very Important Networks,
 
GOI funds for non-project road work will be allocated in accordance with the
 
priorities established by the VIN.
 

Road Maintenance: the maintenance component of the project will
 
determine, through trial and experimentation, the most effective ways for
 
districts to:
 

o 	 determine the maintenance requirements of their networks; 
o 	 prioritize maintenance tasks in order of their cost effectiveness: 
o 	 plan and budget for annual maintenance programs; 
o 	 organize and manage labor, materials and equipment to implement 

maintenance programs; and 
evaluate the effectiveness of their programs and make improvements 
accordingly. 

Maintenance will be defined as regular and repeated tasks performed in
 
order to retain a road's design level of service for its full design life.
 
The conventional distinction will be made between routine tasks (performed
 
frequently, usually at least once a year) and periodic tasks (performed
 
every few years).
 

The project will assist each district to develop a simple Maintenance
 
Management System (MMS). The main elements of the MMS will be:
 

o 	 periodic condition inventories, listing the condition of all netwark 

features (pavement, shoulders, drainage, bridges, etc.);
 

a list of maintenance tasks, arranged in order of cost-effectiveness in
 
sustaining road condition; and
 

performance standards for each maintenance task which define the
 
resources and the time required to complete each task for a given uit
 
of work (kilometer of ditch, meter of bridge, etc.).
 

A. 
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maintenance in accordance with the results of experience in the field.
 

Members should include representatives of Bangda (the Directorate General of
 
Regional Development in the Ministry of Home Affairs), the two DPUPs, and
 
one or two DPUK chiefs.
 

To demonstrate maintenance benefits beyond the project districts, the
 
project will prepare a series of articles for Indonesian engineering
 
journals on the development of maintenance systems for low volume roads. It
 
ia expected tha;-ideo materials, explaining the concepts and impact of
 
maintenance to local government political leaders, will be produced and used
 
both in the project and other districts. These activities will be assisted
 
by project consultants and supported with AID funds from the TA budget.
 

Workshops. District workshops will perform preventive maintenance,
 
adjustments and minor repairs (Bina Marga Level II and III) for DPUK
 

equipment. Major repair work will be referred to ALKALs or private repair
 
shops. Nine of the project districts already have workshops but they lack
 
the facilities and tools to operate effectively. Each existing workshop
 
will be upgraded during the first year of the project. The estimated
 
construction cost of upgrading is t32,000 per workshop. AID funds will pay
 
for 90% of the contracted cost of the upgrading. GOI funds will cover
 
Public Works supervision expenses and any taxes.
 

The project will construct new workshops in two districts. The design
 
being used for the ADB Phase !I rural roads project will likely be used with
 
minor modifications. The estimated cost is t82,000 per workshop. AID will
 
finance 90% of the contracted cost of construction. The GOI will pay for
 
any land acquisition costs, Public Works supervision expenses and any
 

taxes. Each workshop will implement an Equipment Management System (EMS) to
 
monitor equipment use, condition, operating and maintenance costs, and the
 
efficiency of field equipment management. It is expected the EMS will be
 
based on systems now in use at province ALKALs but simplified and adapted
 

for district use with the assistance of project consultants. For the life
 
of the project, the GO will fund materials and supplies for workshop
 

administration as well as all personnel costs.
 

Equipment. Five categories of equipment are required. Maintenance
 
equipment is needed for each district's force account maintenance crews. A
 
rehabilitation fleet is necessary in each of the two districts which will
 
operate Model Force Account Crews for rehabilitation. All districts require
 
support equipment for field operations, primarily for transportation to work
 

sites and condition surveying for maintenance. All require wcrkshop
 

equipment for service and repair of fleets. And most need small amounts of
 

miscellaneous equipment including materials testing tools, drafting tables
 

and surveying instruments. Equipment requirements for all but the
 

miscellaneous category are listed in Annex P.
 

Heavy equipment now in the districts and in good operating condition
 

will be used by the project and considerably reduce the need to procure new
 

equipment. Existing equipment will remain in its present locations.
 

Although most existing heavy eqqipment is now in good condition, it is at
 

least five year3 old and will be at the end of its useful life around the
 

mid-point of the project. It will be necessary to replace the equipment at
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Primary 
Skill Areas Target Source 

PLANNING: 
traffic counts, condition monitoring DPUK general, BAPPEDA II short-term 
maintenance management Section Chiefs OJT 
TECHNICAL: 

LarkLe1-odz, zeLordiing/reporting, foremen short-term. OJT 
materials handling 
design/specification reading, contract supervisors short-term, OJT 
supervision techniques 
materials testing materials staff short-term 
design design staff short-term, OJT 
EQUIPMENT: 
equipment familiarization operators/mechanics short-term 
operation and maintenance operators short-term 
maintenance and repair mechanics short-term 
parts/warehouse management storemen short-term, OJT 
equipment management Equipment Section Chiefs short-term, OJT 

Long-term training will be less important but up to two undergraduate
 
civil engineering degrees per distrLct will be financed for DPUK staff at
 
the level of Section Chief or above, and up to eight Masters-level degrees
 
in read maintenance management, planning or transport economics fields will
 
be funded for DPUP or Bina Marga staff involved in district road programs.
 
The project will not finance the training of contractors (see Annex D).
 

Technical Assistance. AID grant funds of $13.8 million will finance
 
an estimated 197 person-years (47 expatriate and 150 In'z!=-sian) of
 
technical assistance. The large amount of TA is based on a review of other
 
donors' experience and reflects the need for a strong field presence for
 
on-the-job training, the additional requirements imposed by the RRMS's focus
 
on maintenance, policy and institutional issues, the length of the project,
 
and a concern that TA field staff should be s'.fficient to assure that
 
difficulties with the road rehabilitation rimponent do not divert the
 
attention of central-level GOI authoritics and USAID from the broader policy
 
and institutional issues. Approximately one-half of the value of cousultant
 
services are for one-time investments in policy and system development and
 
would not be required in follow-on replication efforts.
 

The majority of assistance will be provided under a long-term contract
 
which will supply A & E services to the district, provincial and national
 
levels. At the district level, local engineers in each DPUK have proved
 
invaluable for on-the-job training under other donor rehabilitation projects
 
and will perform similar functions in RRMS: assistance with design, civil
 
works supervision and equipment management. A works supervisor will be
 
attached to each of the two Model Force Account Crews. The function of each
 
province-level team is to oversee development of maintenance systems,
 
rehabilitation skills and equipment and workshop management programs in
 
districts within their province and to develop a support role for their DPUP
 
counterparts in each of these areas. The function of the national-level
 

IC
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District Equipment Policy: This study will review present district
 
equipment practices including rental policies and the sources and adequacy
 
of maintenance and repair funds.
 

Improving Performance of Small Contractors. This study will review
 
policies roward small contractors under the Inpres programs and analyze

their effectiveness in promoting quality performance and increasing the
 
capabilities of the contractors concerned.
 

DPUK Organizational Structure and Personnel Needs. 
This study will
 
analyze the effectiveness of DPUK organizational structures and recommend
 
minimum elements for inclusion in all.
 

Budget Procedures and Work Delays. 
This study will assess tneImpact

on work quality of delays caused by budget procedures and recommend s-ecific
 
improvements.
 

2. COST ESTIMAZTES AND FINANCIAL PLAN 

2.1 BUDGET
 

The RRMS will be an eight-year project. The total cost will be $77.85
 
million, of which 55.0 million will be AID funded ($38.3 loan, 
$16.7

grant) and $22.85 million will be funded by the GOI. Tables 3 and 4 show
 
project expenditures by project element, loan and grant funding, and by

Indonesian Fiscal Year. 
Annex R provides a detailed breakdown of
 
anticipated expenditures for each element over time and includes
 
explanations of planned AID/GOI cost allocations for each project activity.
 

Expenditures were calculated by assigning a unit cost to each activity

under each project element, determining which components were properly GOI
 
and which AID funded (see below), which items of cost were foreiga exchange

and which local currency costs, and scheduling unit costs through the
 
eight-year period in accordance with anticipated implementation.

Contingency and inflation is a relatively low 8% of the base cost of the AID
 
contribution. Given the large local currency component of the AID
 
contribution (t28.7 million), 
the potential for Rupiah depreciation during

the project life, and that unit costs for rehabilitation work include
 
margins for error, 8% is considered adequate. All local currency costs were
 
converted at an exchange rate of U.S. $1.00 = Rp. 1,640.
 

2.2 FINANCIAL ARRANGEMENTS
 

AID contributions are concentrated in the rehabilitation ($25.6

million), technical assistance ($13.8 million), equipment ($6.9 million),

training ($2.1 million) and Special Studies ($1.5 million) elements. GOI
 
contributions, including approximately $4.1 million of contributions
 
in-kind, are 29% 
of rhe total project cost and are concentrated in the road
 
maintenance ($6.5 million), road rehabilitation ($5.4 million), equipment

($6.3 million) and equipment maintenance ($2.1 million) elements. Complete
 
details are provided in Annex R.
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Equipment: AID and the GOI will finance different pieces of equipment.
 

A GOI contribution of $2.7 million (PL 480 Title I proceeds) will
 
finance the procurement of equipment easily available within Indonesia
 
(primarily trucks and vehicles). This procurement will take place

during the first two years of the project. At the same time, AID loan
 
funds of $1.0 million will finance heavy road equipment and
 
miscellaneous field and office tools. A mid-project procurement of t5.9
 
million will be financed with AID loan funds. The depreciated value of
 
existing district-owned equipment which will be used by the project
 
($3.6 million) is attributed to the GOI as an in-kind contribution.
 

Equipment maintenance: equipment maintenance will be completely funded
 

by the GOI.
 

Training: AID loan funds will finance all allowable training costs with
 
the exception of honoraria to committees organized to develop

custom-designed courses. If this cost is incurred, it will be borne by
 
the 	GOI.
 

0 	Special Studies: the SpecialStudies program will be entirely financed
 
with AID grant funds.
 

0 	 Technical Assistance: TA will be completely financed with AID RrLu,.
 
funds.
 

Planning and Monitoring: this component includes travel, per diem and
 
honoraria costs for periodic traffic and road condition surveys and for

DPUP staff to monitor and supervise DPUK operations. It includes these
 
costs as well as materials and space rental costs for an annual budget

preparation meeting in each province. AID loan funds will pay for the
 
budget preparation meetings for the life of the project. Traffic and

condition surveys and DPUP supervision expenses will be financed with
 
AID 	loan funds through IFY 1990/91 but financed by the GOI thereafter.
 
Evaluation/Audit: these 	expenses will be completely financed from the
 

AID 	grant.
 

2.3 METHODS OF FINANCE 

Activity 
Method of 
Financing 

approximate Amount 

Grant Loan 
(U.S. t million) 

Road Rehabilitation 
Workshops 
Equipment 

Direct Reimbursement to GOI 
Direct Reimbursement to GOI 
Direct Payment to Suppliers 

25.60 
0.45 
6.90 

Trainin9 	 Direct Reimbursement to GOI/

Direct Payment to Suppliers 
 2.10
 

Special Studies Direct Payment to Suppliers
 
(for Studies)/Direct Reimbursement
 
to GOI (for field trials) 1.50
 

Technical Assistance Direct Payment to Suppliers 13.80
 
Planning and Monitoring Direct Reimbursement to GOI 
 0.25
 
Evaluation/Audit 	 Direct Payment to Suppliers 
 0.30
 
Contingency 	 N/A 
 i.10 3.00
 

TOTAL 
 16-70 IRA0 



2.4 RECURRENT COSTS
 

The principal recurrent costs created by the project are for road and
 
equipment maintenance. The costs for these activities during the life of
 
the project are estimated to be t6.5 million and t2.1 million, respectively,

and are incorporated into the project budget as GOI contributions in order
 
to institutionalize GOI responsibility for recurrent expenses. 
The project
 
as a whole aims 
to increase the budget priority accorded to waintenance.
 
Planning approaches established in project districts will include projecting

future recurrent costs as an integral part of planning for all road capital
 
investments. Finally, the mobilization of local government revenues 
to meet
 
maintenance funding requirements in the long term will be initiated prior to
 
beginning Phase II of the project.
 

Recurrent cost of much smaller magnitude will be created by the program
 
of DPUP field support to DPUKs and by the potential addition of new
 
personnel to the DPUKs. The field support program is experimental and will
 
be supported by AID funds during Phase I at a total cost of $100,000.
 
Assuming the benefits of active DPUP assistance in the field are adequately
 
demonstrated, the cost of continuing through Phase II and after the project

will be borne by the GOI. The recurrent costs of personnel are more
 
difficult to assess. Once civil servants are tenured, budgets for salaries
 
and benefits are assured. Pending a detailed review of personnel needs when
 
long-term TA is in place, the only additional DPUK personnel anticipated are
 
tenured province or national staff seconded to project districts. No new
 
recurrent cost will be created. Two other types of new personnel may

ultimately be required: staff moved from temporary to tenured employee
 
status, and new hires. Recurrent cost implications of both will be
 
considered at the time personnel needs are assessed. The cost, if any, is
 
not expected to be large.
 

3. IMPLEMENTATION PLAN
 

3.1 PROJECT PHASING
 

This eight-year project will be implemented in two phases. In Phase I,
 
maintenance and rehabilitation activities will begin in nine districts
 
(seven in South Sulawesi, two in NTT). Pending satisfactory development of
 
institutional, financial and VIN issues, in IFY 1991/92 Phase II will
 
continue work in the original nine districts and initiate rehabilitation and
 
maintenance programs in an additional two districts in NTT. 
Figure 1 shows
 
an overall view of the phasing of activities. The aLticipated accomplish
ments or conditions prevailing at the end of Phase I are listed below.
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3.3 AID RESPONSIBILITIES
 

AID and G01 roles are structured to give to the GO the maximum
 
responsiblity for civil works implementation which the capabilities of
 
implementing agencies permit. This will allow greater USAID attention to be
 
paid to the policy and institutional aspects of the project but will require
 
both a large TA field presence and an effective Project Management Unit to
 
focus on civil works.
 

Within this structure, AID will have three primary responsibilities:
 
the award and management of TA contracts, oversight of GOI procurement of
 
equipment and contractor services, and monitoring the institutional
 
development and policy goals of the project. These functions are discussed
 
in detail in Section 5 of Annex K. Of particular note are the delegation of
 
design approval and rehabilitation certification responsibility to AID
 
direct contractors (with USAID involved in spot checks only) and a special
 
focus of USAID attention to developing the impact of the Special Studies
 
agenda and developing the role of the DPUP to guide DPUK improvements.
 

3.4 GOI RESPONSIBILITIES
 

GOI roles are discussed in detail in Section 1.2 of Annex K. Briefly,
 
the GOI, with consultant assistance, will be responsible for the full range
 
of civil works management of the project. DPUKs will perform road condition
 
and traffic surveys, select and design rehabilitation works, develop and
 
implement Annual Maintenance Plans, select and supervise contractors for
 
rehabilitation work, manage force account and non-force account maintenance
 
programs, and manage equipment. DPUPs will monitor the development of DPUK
 
programs in each of these areas, approve designs and Annual Maintenance
 
Plans, conduct quality control inspections of work in progress as the basis
 
for payment to contractors, assist AID consultants' inspection of works for
 
AID reimbursement, supervise and assist DPUK management of equipment, and
 
second staff and/or assist to provide training where specific DPUK
 
inadequacies are identified.
 

At the national level, the PMU will nonitor civil works progress and
 
the financial status of the project. The Equipmeut Directorate of the
 
Ministry of Public Works, on behalf of the Ministry of Home Affairs, will
 
procure and distribute equipment. Bina Marga's Bureau of Planning, with TA,
 
will develop planning policy for maintenance development and Very Important
 
Networks while the Highway Steering Committee will review, with USAID,
 
project progress toward policy and institutional goals, appropriate actions
 
to be taken in light of Special Studies findings, and will provide guidance
 
and assistance to develop pilot efforts for local government revenue
 
generation or revenue sharing for maintenance.
 

3.5 PROCUREMENT PLAN
 

3.5.1 Technical Assistance
 

Three major AID Direct Mission-issued contracts for technical
 
assistance are planned: an 8(a) contract for Architect-Engineering services
 
to bridge the gap between project obligation and the arrival of the long-term
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3.5.1.5 Gray Amendment Considerations. It is planned that the 
bridging TA contract will be set aside for 8(a) firms. This contract will 
be negotiated and awarded by the Mission through an informal competitive 
process approved by OSDBU in AID/W. For the long-term contract, the 
participation to the maximum extent possible of small business concerns, 
small disadvantaged business concerns, and women-owned small business 
concerns as contractors or sub-contractors will be encouraged in accordance 
with Part 19 of the Federal Acquisition Regulation. Solicitations for the 
competiti,c.: bidlong.zierm A&E contract will include language to this 
effect and will indicate that if, at the time of evaluation, ratings against 
other selection criteria are found equal, the participation of such firms 
may become a determining factor for selection. While A&E firms would be 
free to choose their own prospective subcontractors, it is anticipated that 
the 8(a) bridging contractor, if successful to date, would make itself 
available as a potential subcontractor to all interested proposers. This 
would present an opportunity for the continued involvement of a capable 8(a) 
contractor as a subcontractor to the successful long-term A&E firm. If 
host country contracting takes place, bidding proceduzes will be the same as
 
above so long as they do not conflict with Indonesian regulations. In
 
executing the Project Paper facesheet, the Mission Director certifies that
 
the use of Gray Amendment entities to implement the project has been
 
considered to the maximum practicable extent.
 

3.5.2 Equipment Procurement -


The equipment requirements of the project are divided into several
 
types: road maintenance and rehabilitation equipment, support equipment,
 
workshop equipment, and miscellaneous office/field tools. These will be
 
provided to each district except that rehabilitation equipment will be
 
provided only to the two districts with Model Force Account Crews.
 

Major procurements will be conducted in two phases. Phase I will
 
procure equipment to complement existing fleets for the initial nine
 
districts. Phase II in the fourth project year will procure equipment for
 
the two additional districts and replace equipment now in place whose
 
service life will end. Minor procurements (miscellaneous office and field
 
tools, workshop equipment) will be conducted in year two.
 

AID Loan funds (t6.9 million) and GOI contributions from PL 480 Title I
 
proceeds ($2.7 million) will be used for equipment needs. The timing, costs
 
and source of funds for procurement are summarized in Table 5.
 

It is anticipated that the PL 480 contribution will fund purchases of
 
primarily locally available equipment. This procurement will be carried out
 
by Bina Marga on behalf of Bangda &ince the funds for this procurement will
 
be in Bandga's budget. Under GOI repulations, vehicles and trucks, with an
 
approximate value of tl.0 million, are procured directly by the State
 

Secretariat. This procedure takes about five months and is not expected to
 
adversely effect the project. AID will reserve approval rights on the
 
equipment specifications for all project equipment, including that purchased
 
with PL 480 funds. The AID loan will finance the cost of the remaining
 
Phase I and all Phase II equipment. The Phase I items for loan financing
 
are generally those not availab1e locally or for which inadequate competi
tion exists in the local market. Since this equipment will be used in the
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TABLE 5. TIMING, COSTS AND SOURCES OF PROCUREMENT FUNDS
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82,000 km reported that 63% fell into the latter two categories; visua±
 
inspection by consultants indicates that the actual condition is generally
 
lower than reported. The road network on the outer islands where the
 
project provinces lie is sparse (39 km per thousand sq km of land versus 269
 
km on Java/Bali) and only 13% is paved, with over half of the total
 
comprised of earth roads. South Sulawesi and NTT have about 15% of
 
Indonesia's total length of district roads.
 

.1 T and Composition
 

Traffic counts are not conducted on district roads. Thus, district
 
decisions on road geometry, pavement type, pavement thickness and the
 
selection of roads to be improved are not based on traffic data. 
Traffic
 
counts conducted in detailed feasibility studies by other donors are
 
available for representative districts in the project provinces: overall,
 
the majority of links carry less than 200 motorized vehicles per day. The

number of links with ADT exceeding 50 vehicles is significantly higher in
 
South Sulawesi than NTT.
 

During the first year of the project, detailed traffic surveys will be
 
conducted on the networks covered by the project. 
To assure a valid
 
baseline count, the first-year survey will be conducted by a contractor.
 
Subsequent surveys will be conducted periodically by district staff after
 
they receive appropriate training.
 

4.1.2 Current Road Design, Construction and Maintenance Practices
 

Most district roads were constructed before adequate standaras were
 
established or under road programs that used standards below those
 
established for districts. 
 Over the past five years, most technical
 
standards and guidelines for district road construction and data collection
 
have been written or improved and are adequate (although they are applied
 
only in districts where a donor is involved); others are in various stages

of development. Standards for geometrics and pavement are complete and
 
acceptable. Those for drainage are in draft and will need to be approved by

USAID. Several standard5 and guidelines for maintenance are not yet
 
available or are inadequate.
 

Several serious design shortcomings have been experienced. There is a
 
pronounced tendency to focus on 
the running surface to the exclusion of
 
substructure, shoulders, ditches and other drainage features. 
 Road
 
construction is frequently undermined by the lack of subsoil drainage

through natural shoulders. Last, design is rarely adjusted to account ror
 
variations along the length of the road.
 

Traditional construction practices areseriously deficient. First,
 
there is little recognition of the importance of shaping and compaction in
 
the construction of subgrades. Second, even if pavement designs specify
 
layered pavement construction, field crews are unlikely to follow the

specification, and structural failure of the riding surface is 
common.
 
Third, pavement seals and reseals are usually done using the penetration

macadam method because so many roads deform and thus require surface
 
treatment. 
 Poor results are assured by the uncontrolled heating of bitumen 7 
over open fires, the primitive method of bitumen application, and the 
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long-term alternatives to the present system that can be left in place once
 
AID involvement ends. For AID-specific purposes and until alternative
 
contract formats are devised, each road design will be approved by a
 
consultant engineer, contracts will hold contractors to all design
 
specifications, certification will be made on the basis of adherence to
 
designs, and be made jointly by a direct AID contractor and DPUP and DPUK
 
representatives. Finally, a Model Force Account Crew for rehabilitation
 
will be formed in one district in each province to introduce new techniques
 
ar .work methods and to serve as a training mechanism for operators,
 
foremen, and particularly for supervisors of contractors. Staff from other
 
districts in the province will rotae through the Model Crew.
 

A simple maintenanc2 management system will be introduced to each DPUK
 
and used as the basis for planning, budgeting, and controlling work in the
 
field. For maintenance work, GO policy is to use force account. The RRMS
 
project will start from this base. Initially, all maintenance work will be
 
performed by force account to give DPUK staff first-hand experience in work
 
methods and in crew and equipment management. This may take several years.
 
Then, altermative approaches will be introduced. First, some less critical
 
maintenance activities will be contracted to small firms, operating under
 
established production standards and supervised by the now-experienced force
 
account crewman. Second, pending the results of Special Studies, both the
 
roadman system and efforts to enlist local communities to maintain their own

.zcads will be tried on a pilot basis and expanded into other project
 
districts as appropriate. With some maintenance being performed by
 
contract, roadmen, or local communities, the personnel and equipment needed
 
for force account maintenance will not inc,'ease the number of maintainable
 
kilometers from the project rehabilitation program. However, some
 
maintenance work of all types should still be performed by force account to
 
check the production rate and unit cost of each maintenance activity.
 

4.1.4 Organizational Structure and Staff
 

DPUK organizational structures may vary depending on needs and local
 
capacity. At a minimum, each DPUK should have a distinct section with clear
 
responsibility for the district's road development and management program.
 
In addition, it should have a subsection with full-time staff responsible

for road maintenance. For districts which do not yet have a distinct
 
workshop unit, one will be required. Evidence will be required that these
 
units are in place and staffed before rehabilitation works begin.*
 

Field staff in both provinces are primarily temporary employees for
 
whom the rate of turnover is high. Under present district work practices
 
and standards, most of these jobs do not require skilled workers. A
 
maintenance management system, however, will require skilled workers in both
 
maintenance implementation and rehabilitation supervision. The potential

need for additional staff is assessed in Annex G. It appears that NTT will
 
have minimal need for additional staff but the potential need in South
 
Sulawesi is as many as 62 permanent staff, primarily mechanics, design
 
technicians and maintenance supervisors. Apparent shortages, hov;ever, are
 

* The GOI authorized a reorganization of all DPUKs in late 1986, consistent 
with this minimum structure. The issue is whether this has yet been
 
implemented in eve:ry district.
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4.1.7 Work Programs and Budgets
 

The project will utilize annual traffic-based screening procedures to
 
determire which links are eligible for rehabilitation financing. Because
 
only partial traffic data were available for estimation purposes before the
 
completion of this Project Paper (a complete traffic counting exercise will
 
be required in the first year of the project and periodically thereafter),
 
the following calculations are illustrative only. The illustrative
 
calculation applies tne bimplifled Table (see the Economic Analysis) to
 
traffic data from representative districts in the project provinces and
 
projects the percentage of each type of road which would qualify for
 
rehabilitation in these districts to the known length and surface type of
 
roads in the project districts. Detailed calculations are shown in Annex G.
 

TOTAL ROAD MAINTENANCE AND REHABILITATION PROGRkM
 

South Sulawesi NTT
 
Total Km Total Km Total Km Total Km
 

Year Maintained Rehabilitated Maintained Rehabilitated
 

1988/89 428 80 116 48
 
1989/90 437 120 145 71
 
1990/91 485 160 196 96
 
1991/92 574 160 272 95
 
1992/93 663 160 348 95
 
1993/94 751 120 423 :71
 
1994/95 800 0 475 0
 

Total 138 802 1,975 475
 

Cost--AID $0'13.6 millon 0 $5.8 million 
GOI* $5.2 million $ 3.4 million $1.8 million $1.4 million 

Total Cost $5.2 million $17.0 million $1.8 million $7.2 million
 

* The total estimated maintenance cost of $7.0 million is above the $6.5
 
million budgeled as the GOI contribution for maintenance. The discrepancy.
 
developed as the Project Paper was being finalized and after the GOI
 
contribution had been negotiated. Given the uncertainties of determining

maintenance requirements, the difference is not considered significant.
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afford to rehabilitate, on average, only 70% of each district's most heavily

travelled roads. Therefore, should any particular link not have the
 
required volume of traffic, it is more 
than likely that another link will
 
suit the RRMS criteria.
 

It should be noted that the value of RRMS lies in its rational approach
 
to decision-making in the field of road maintenance and rehabilitation.
 
Under the selection criteria established for this project, there is a large
 
-iverse 
of roa. links tc choose from which would fully comply with section 
611(a) requirements. 

4.2 ECONOMIC ANALYSIS
 

4.2.1 Macro-Economic Outlook
 

Indonesia is in the midst of an economic recession that has worsened
 
substantially with the decline in average oil prices from t25/BBL in 1985 to
 
$I2/BBL in 1986. This drastic decline poses significant adjustment burdens
 
on balance of payments, government budgets, growth, incomes and employment

and is expected to last 3-4 years because of the relatively unfavorable
 
medium-term outlook for oil prices and the relatively long lead time for
 
structural adjustment policy measures to have substantial impact.
 

The IBRD projects that reai GDP growth will average less than 2.5% until
 
1990 and that real pec capita income will decline by an average 0.7% per
 
year. 
On the basis of these projections and historical employment-output

elasticities, less 
than 40% of the 10 million new entrants to the labor
 
force duriug the period 1986-90 will find employment.
 

Real budgetary expenditures, excluding debt service, may fall by as much
 
as 40%, compared to 
uheir 1985/6 levels, by 1990/1. Real development

expenditures will probably fall over 50%. 
 The current account deficit is
 
expected to substantially worsen, rising from $1.8 billion in 1985/6 to 
an
 
estimated $4.8 billion in 1986/7, before falling to a projected t2.9 billion
 
in 1987/8 and $1.2 billion in 1988/9. External financing requirements will

double to almost $7 billion by 1986/7, ease slightly to $6 billion by
 
1987/8, Aud probably stabilize between $4-5 billion in 1988/9-1990/1. The
 
growing debt service burden is a major factor in the continuing need for
 
large amounts of external financing (see Annex H).
 

4.2.2 Economic Rationale for Maintenance
 

The micro-economic analysis of distr-ct road reconstruction and
 
maintenance is provided in Annex H, which develops a simplified screening

procedure to select roads for reconstruction and maintenance. At an
 
aggregate level this procedure would provide most of the required
 
information to allow road budget allocation priorities to be 
set.
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By changing from rehabilitation with no maintenance to a system of 
routine and/or periodic maintenance, using a simplified road selection 
procedure based on traffic counts, and using a minimum IRR cut-off of about 
12%, the G01 can achieve several objecUlves. The average rate of return on 
roads budgetary allocations will rise, the average proportion of roads in 
good condition will rise, budgetary requirewents for maintaining a given 
proportion of the inventory in good condition w4.ll fall, and the same level 
of expenditure will produce a greater employment impact (because of the 
greater Libor iptensity nf.maintenance). 

Nationwide replication of the simplified selection procedures and the
 
implicit budgetary allocation priorities has enormous implications for
 
district road systems and rural areas. Table 6 shows that routine and/or
 
periodic maintenance alternatives can produce benefit-cost ratios 2 to 9
 
times higher than the rehabilitation with no maintenance option. Also these
 
returns are obtained for about one-third to one-eighth of the budgetary
 
outlay required for the option of rehabilitation with no maintenance.
 

ZABLE 6. COMPARATIVE BENEFITS AND COSTS OF ALTERNAIIVES 
(NPV at 12%; period, 10 years; Rp. OOO/gn)
 

Sealed Unsealed 
Asphalt Seal Gravel Gravel Earth 

ADT 550 	 364 127 364 29
 

1. Rehabilitation with no Kaintenance
 

Savings
Costs 

13,772 
13,624 

25,325 
19,551 

8,689
13,329 

91,924 
27,876 

3,461 
1,678 

Ratio 1.01 1.29 .65 3.27 2.06* 

2. Routine Maintenance without Periodic Maintenance 

Savings 
Costs 

6,885 
3,143 

2,498 
2,81-9 

12,035 
1,918 

32,952 
3,229 

2,969
1,599 

Ratio 2.19* 2.66* 6.27* 10.20* 1.85 

3. Incremental Values of Periodic Maintenance 

Savings 3,508 12,225 1,689 23,732 590 
Costs 
Ratio 

1,291 
2.72* 

2,588 
4.72* 

1,723 
.98 

4,280 
5.:4 

694' 
.85 

4. Routine and Periodic Maintenance Combined 

Savings 
Costs 
Ratio 

10,393 
4.434 
2.34* 

19,713 
5,407 
3.64* 

13,724 
3,641 
3.76 

56,684 
7,509 
7.54 

3,559
2,293
L.55'. 

' Selected as preferred. 

Note: 	Item I includes as costs the loss of vehicle cost savings afforded by.
 
routine maintenance up to the year of rehabilitation.
 

4.2.3 Project Rationalization in the Face of Declining Budgets
 

Because the medium-term economic and budtgetary outlook is unfavorable, it
 
is necessary to consider whether the GOI can (or is likely to) provide

agreed-upon counterpart funding and cover subsequent recurrent costs (see
 
the Financial Analysis in Annex I).
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Summary. Although a risk exists that sufficient funds will not be
 
available to cover counterpart funding and recurrent cost requirements, it
 
appears minimal given the GOI's demonstrated commitment to road funding and
 
its guarantee for the life of the project. Further, the projections on
 
which the macro economic outlook are based are conservatively pessimistic

and the economy's actual performance is more likely to be better than
 
worse. It is also anticipated that excess world producticn capacity for oil
 
will have dissipated by 1990-1991, resulting in significantly strengthened
 
export and budgetary revenues. For these reasons, including the relaLively

minor size of the project maintenance budget shortfall ($3.0 million), we
 
believe the budget risk to be minimal. Under a worst-case scenario, where
 
additional maintenance funds are not made available, the impact of
 
increasing the effectiveness with which existing maintenance and
 
rehabilitation funds are used would nonetheless be substautial.
 

4.2.4 Selecting Road Links for AID-Financed Rehabilitatiorn
 

Districts do not use formal or consistent procedures to assign priority
 
to road links for rehabilitation. Formal pre-screening methods have been
 
developed to evaluate and rank road projects at the district level under
 
donor-funded Projects, but have required outside consultants to apply them.
 
These methods ha"e attempted to incorporate measures of producer surplus as
 
a complement to the conventional consumer surplus (vehicle operating cost
 
savings) screening indices but have proved very complex, produced
 
inconclusive results, and in the end have always necessitated resorting to
 
traffic counts and vehicle cost savings as the basis for selection.
 

TABLE 7. SAMPLE SIMPLIFIED SELECTION TABLE 

(Rp. 00011m) Base-Year Rehabil ation/Upsrading Costa:
 

I - 1 
I 11648 14560 17472 20384 23296 26208 29120 32760 36400 40040 43680 47320 50960 1 

I ID ' se Year ADT Volume: -

I 6 46 58 70 82 94 105 110 128 146 b0 173 186 - 199 1 

I 7 49 62 75 87 99 111 118 137 155 - 170 184. 198 212 1 

8 52 65 79 92 105 118 126, 145 164 180 195 210 225 

I9 55 .69 8397 ill1124 134154 173 190 206<i222 2381 
10 58 72 

76 

87 102 116 131

ELI 
145 164 182 200 

2106 

217 

228 

234 

2 

251 

.2651 

12 69 128 143 155 177 199 219 239 259 279 1 

13' 66 63 100 117 134 150 167 188 208 229 250 271, 291 1 

14' 69 87 105 122 139 156" 175 196 217 239 261 .283 304 1 

15 72 90 109*1 127"" 145 163 185 206' 226 249' 272 295 317 1 

a Hocorized vehicles only.
 

410-year period, ADT growth rate 5% implied, Rp. 1640- USI)
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calculations of the present value of expenditure for a maintenance regime
 
versus an alternative in which rehabilitation is repeated frequently (an

approximation of current practice) indicate that the maintenance option not
 
only results in better road condition but is also cheaper to implement.
 

A funds flow analysis of counterpart contributions for road
 
rehabilitation concludes that, despite extreme assumptions about the impact

of austerity on GOI budgets for district roads, the GOI will be able to meet
 
commitweTu :c0finance its share of the road rehabilitation program.

District roads are almost exclusively financed from two block grants to

district governments, and GOI policy has been to preserve these &wo grants.
 
The funds flow model assumes that even if one of the two grant programs is

terminated, the districts, though stretching their resources 
in the middle
 
three years of the project, can nevertheless provide their share of
 
rehabilitation funding in each year of implementation.
 

Assessing the G01's ability to finance recurrent costs of district road
 
work is complicated by problems in measuring need. Maintenance does not pay
 
on deteriorated roads and most of the present district networks are below
 
maintainable condition. 
But the cutoff point between a maintainable and
 
non-maintainable road is difficult to* specify, and the present data base on
 
road condition is inadequate to allow a specification to be applied.

Moreover, at any given time, a network's need for maintenance funding

depends on its size, distribution of surface types, and desired level of
 
service of different links as well as their condition. Over time, each of
 
these variables changes, making it difficult to formulate generalized

prescriptions to assure adequate funds for maintenance in each district.
 

Despite these uncertainties, the financial analysis suggests that funds
 
available for the maintenance of district roads are about 70% of the amount
 
required nationwide. The available funds consist exclusively of a 25%
 
earmark of Inpres District. Since Inpres District is allocated on a per

capita basis, maintenance funds are disproportionately allocated to Java and
 
Bali, and shortages are most acute in the Outer Islands. 
 Over time, as
 
roads improve, the need for additional funds will increase everywhere.
 

The recurrent maintenance cost requirements generated by the RRMS road
 
rehabilitation program will be $3.0 million greater, over the life of the
 
project, than the anticipated levels of earmarked Inpres District funding.

Although the GOI is committed to provide these additional funds to the
 
project, recurrent requirements after the project is completed are not
 
addressed by this allocation. Equally important will be the need for
 
additional funds, beginning five years after the project is over, to
 
rehabilitate roads that have been rehabilitated by the project but are at
 
the end of thEir 10-year design life. Although this is technically new
 
investment rather than recurrent maintenance, it is still a necessary
 
consideration in an effort to create a sustainable system. 
The magnitude of
 
both these funding needs will require reordering budget priorities toward
 
maintenance, net increases in total funding for roads, and examining revenue
 
generation for roads in general and the potential to tap local resources to
 
finance district road maintenance.
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5. 	 The introduction of comprehensive road condition surveys and of
 

maintenance management to project districts will provide the data base
 

from which more precise estimates of maintena-ze funding needs can be
 

made in the future.
 

4.4 	INSTITUTIONAL AND SOCIAL SOUNDNESS ANALYSIS
 

This sectiou presents an institutional analysis, a socio-cultural
 

aqsee.Lment; and general commentary on project feasibility. Emphasis is give]
 

to institutional factors here, for it is in institutions that the greare:c
 

behavioral change will have to occur (see Annex J). At the initial stages,
 

participation by local populations will be Legligible, providing sufficient
 
time to develop culturally-appropriate means of encouraging and sustaining
 

community involvement in road maintenance.
 

4.4.1 The Institutional Setting
 

The district Public Works (DPUK) is the institutional target of the RRMS
 

project. The DPUK operates within a larger institutional framework which
 

constrains what can be achieved in the district and establishes other targets
 

the project must focus on in order to overcome DPLK problems.
 

The key constraint to developing DPUK capabilities is its isolation from
 

more 
technically capable Public Works organizations at the provincial or
 

national level. The problem is rooted in the organizational structure of
 

government and funding procedures for district roads.
 

The structure of government creates both horizontal and vertical
 

Horizontal cleavages are established by
cleavages that impinge on the DPUK. 

the three-tiered layer of government administration. Within the umbrella of
 

national government, provincial and district authorities represent
 
"autonomous" adminintrations. Each layer has its own administrative
 

apparatus which corresponds but is not responsible to the national government
 

Ministries. The district DPUK, for example, answers to the district
 

political chief (Bupati) and the provincial Public Works department to the
 

provincial Governor. Neither has a direct link to the other and neither has
 

a link to the Public Works Department in Jakarta. Communications between
 

these organizations are transmitted only through the political channel in
 

which the Bupati reports to the Governor who reports to the Ministry of Home
 

Affairs. Since each organization is responsible for distinct parts of the
 

nation's infrastructure (national roads, provincial roads and district
 

roads), there is no compeisating overlap at an operational or field level.
 

Budgeting procedures can soften the hard edges of the system and open
 

channels between technical counterparts at different levels of government.
 
of finance for development
National Ministry budgets are the dominant source 


activities across the country. Where responsibility to implement activities
 

funded by these resources is delegated downward, funds and communications
 
travel between, for example, the Ministry of Public Works and the provincial
 

Public Works departments and a measure of cross-fertilization develops. Work
 

on district roads, however, is funded almost exclusively from Inpres grants
 

which flow directly from the Ministry of Home Affairs to DPUKs. One result
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iaformation to improve performance, and the ad hoc nature of, as well as the
 
time pressure to utilize, "projectized" annual development budgets to fund
 
road maintenance and rehabilitation activities. DPUKs have also had an
 
additional problem of being unable to attract qualified engineering staff.

Because district employment precludes transfer to Public Works organizations

in other districts or at the provincial or national level, graduate engineers

will not work for DPUKs and the quality of work suffers.
 

.oma of these constraints are inherent in the GOI administratl-P.Fy"tem

and cannot be resolved by the RRMS project alone. 
But the G01 has taken
 
steps to address the personnel issue and the problem of time constraints on

annual projects. An intern program has been introduced in which newly-hired

graduate road engineers will be posted to DPUKs for at least two years before

assuming duties in Jakarta. 
The program is untested but has significant

potential to improve DPUK performance, particularly in road design. One
 
intern will be posted in each RRMS district. A second initiative is
 
budgeting road design in the fiscal year prior to road work implementation.

This reduces the pressure to design and implement in the same year, and
 
improvements in design quality have already been noticed.
 

The project will introduce additional improvements focusing on internal
 
management and monitoring/planning procedures. Many of these will be the

direct results of introducing maintenance management systems. Internal
 
management improvements will include: 1) establishing a minimum
 
organizational structure for planning and managing maintenance,
 
rehabilitation and equipment, 2) defining office tasks and establishing

systematic procedures to implement them, and 3) introducing standards of work
 
for maintenance and equipment management. Planning and monitoring

improvements will include: 1) establishing a framework for annual road
 
rehabilitation programs (including introducing traffic-based procedures to

determine priorities and assisting the GOI to devise definitions of VIN that
 
can be sustained over the long term), 2) introducing maintenance management

systems that allow districts to assign priority to maintenance tasks, and 3)

introducing routine condition surveys and traffic counts that permit the

impact of district work to be evaluated and future needs identified.
 
Finally, the technical and management skills of all district Public Works
 
staff will be improved through both formal and on-the-job training.
 

Several constraints internal to the district Public Works office will

affect project activities. Districts in South Sulawesi, as in most of the
 
country, have a DPUK responsible for the roads, water resources and urban

infrastructure under the district authority. 
Competing demands for staff

between the three sectors can create problems compounded by the frequent

rotation of lower-level staff between office divisions. 
 This inhibits the
 
development of a core of expertise in any one area. 
Because roads are by far

the dominant focus of outer island DPUKs, the problem may be less acute than
 
on Java. But project efforts to establish a core staff skilled in
 
maintenance, road and equipment management will need to keep this in mind.
 

As in about one-fifth of the districts nationwide, NTT now has no
DPUKs. Instead, the local branch office (Cabang Dinas) of the DPUP
 
implements district road work along with its responsibilities for any

province road links in the district. While this will facilitate developing
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may be achieved. In addition, easier access to health care may help to
 
decrease mother and child mortality rates. There are no obvious reasons to
 
assume either men or women will be harmed by the project.
 

Employmient impact is expected to be either neutral or positive. 
Success
 
in achieving the project goal of increased growth in agriculture, rural
 
industry and trade will, all else equal, increase employment opportunities.

Although the project wi)! introduce more equipment-intensive techniques for

both rehabilitation and maintenance than at-present, projecL-financed
 
rehabilitation and maintenance work will directly employ a large number of
 
skilled and unskilled workers. Further, the project provinces are areas of
 
relative labor shortages rather than surplus, and maintenance - regardless of
the techniques employed - is inherently more labor-intensive than either new
 
road construction or road rehabilitation.
 

4.4.3 Project Feasibility
 

The new linkage between the DPUK and DPUP will enable better technical
 
criteria to be used in decision-making and improved skills applied to
 
implementation. Under conditions of budget austerity the GOI itself is
 
becoming more interested in maintaining its capital investments and in more
 
efficiently allocating its limited resources. 
The government is thus
 
receptive at this time to enact innovative solutions if these promise to
 
increase long-term resource utilizition.
 

Theoretically, rural citizens have a say in how budgets are allocated by

working through the Village Security Institution to influence Bappeda II and
 
I and ultimately central funding decisions. The RRMS hopes to involve them

in maintaining roads once roads have been rehabilitated. The roadman system
 
and other community initiatives will be explored in order to transfer some

responsibility for labor and costs of maintenance over to rural users. 
While
 
the self-help ethic is not as strong off Java as on, citizens of South

Sulawesi and NTT have shown they will adopt innovations which they deem
 
beneficial and will cooperate for a perceived common good (a reported success
 
in community road maintenance in Belu District in NTT will be one activity

investigated as pilot trials for non-force account maintenance are
 
developed). Improved supervision procedures for controlling contractors'
 
performance will be developed, providing greater accountability to local
 
citizens. More research on local conditions, values and behaviors will be
 
undertaken before decisions are made on how to motivate local ethnic groups
 
to help with road maintenance.
 

4.5 ADMINISTRATIVE ANALYSIS
 

The Administrative Analysis assesses the legal status and sanction, the
 
division of responsibilities, and management capabilities for GOI agencies

implementing the RRMS project. It describes the USAID resources to be made
 
available for project administration. Legal sanction for new GOI
 
institutional arrangements to manage district road programs was provided in 
a
 
reform effected by government decrees issued in May, 1987. The reform
 
increases the responsibility of DPUPs in the implementation of district road
 
programs, and thereby mitigates a number of concerns about the administrative
 
capability of DPUKs acting on their own. The legal framework for public
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DPUK staffing levels are discussed in Section 4.1.4 of this Project
 
Paper. Staff levels of other implementing agen ies are not a concern.
 
However, assurances are required (see Section 6, Conditions Precedent) that
 
the change in the PMU's status effected by the May 1987 reform will not
 
reduce its staff levels or capabilities.
 

Within USAID the project will be managed by the Office of Agriculture
 
and Rural Development as part of its portfolio of rural infrastructure/
 
institutional development projects. A full-time USDH project officer,
 
anticipated to be a rural development officer with considerable experience
 
with infrastructure projects, will be assigned to the project. He/she will
 
be assisted by two full-time FSN engineers with considerable experience in
 
various types of development and construction projects, AID and GOI policies
 
and procedures, procurement of goods and services, and the direction and
 
management of technical assistance contracts. In addition to applying their
 
own experience, these full-time staff will be able to draw on the support and
 
experience of other staff within the ARD Office on issues of local
 
government, administration and local revenue mobilization and allocation.
 

An OE-funded, experience4, US PSC engineer will assist with project
 
management for one year - 1988 - until the full time USDH project officer is
 
assigned, settled in and has completed language training (anticipated to be
 
by September 1988). The GOI has agreed that up to two years of the services
 
of an additional PSC may be funded -from the contingency portion of grant
 
funds to supplement AID "in-house" staff resources if necessary.
 

4.6 ENVIRONMENTAL ANALYSIS
 

Three categories of project activities are analyzed for environmental
 
effects. For the first - technical assistance, training, special studies and
 
other activities - no direct environmental effects are anticipated.
 

For the second category - workshops and equipment - design criteria and
 
TA oversight will stress environmental issues, especially potential problems
 
resulting from waste from the equipment and equipment workshops.
 

The third category - the rehabilitaton of 1600 km of rural roads and the
 
maintenance of that portion of the district network that meets basic
 
agreed-upon economic criteria - is the primary focus of Mission environmental
 
concerns. In accordance with AID/W directions, there will be no new roads,
 
no penetration roads and, generally, no realignments. The project will not
 
upgrade the design capacity of the roads. However, roads that have become
 
unmaintainable because tf inadequate design and/or construction will be
 
rehabilitated to meet current traffic requirements. Particular attention
 
will be paid to the inspection and design of road elements that commonly
 
cause poor road performance and environmental damage. Routine maintenance
 
will be limited to clearing drains and culverts, filling potholes and
 
reshaping the pavement. 'epair beyond these activities will require the same
 
design and environmental scrutiny that will be set as criteria for the
 
rehabilitation program.
 

To date, project designers visiting areas of South Sulawesi and NTT have
 
not found undegraded forest. Should such areas be delineated, the Mission
 

7) ( 
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implement monitoring activities, including the kinds of instruments required,

how information will be collected and how it will be used. 
The monitoring

and evaluation approach (Special Studies excepted) will rely largely on
 
information generated by the systems put into place by the project (road

condition inventories, maintenance and equipment management, etc.) rather
 
than 	by external data-gathering exercises. However, six person-months of

technical assistance is anticipated for a mid-project evaluation of the
 
impact issues above, with a similar amcunt of assistance expected for a final
 
evaluation in the last proiect year.
 

Although RRMS project activities directly support the project goal of
 
increased growth in agriculture and incomes, the methodological difficulties,
 
cost and time required to isolate the impact of RRMS activities on these
 
variables from the impact of other development efforts in project areas would
 
be prohibitive. The outlined approach to monitoring and evaluation therefore
 
focuses on input, output and purpose-level achievements of the project.

However, since a large number of complementary AID projects are located in
 
the same two provinces, the Mission plans to conduct a program evaluation,

about halfway through the RRMS project, of the combined impact of USAID
 
activities in the project areas. RRMS project funds may be used to support
 
this 	evaluation.
 

6. CONDITIONS.AND COVENANTS
 

A. 	 Conditions Precedent to First Disbursement
 

1. An opinion of the Minister of Justice of the Borrower that this
 
Agreement has been duly authorized and/or ratified, and executed on
 
behalf of the Borrower/Grantee, and that it constitutes a valid and
 
legally binding obligation of the Borrower/Grantee in accordance with
 
all of its terms; and
 

2. A statement of the name of the person holding or acting in the
 
office of specified in Section 9.2 of the Loan
 
Agreement and Section 8.2 of the Grant Agreement; and of any additional
 
representatives, together with a specimen signature of each person
 
specified in such statement.
 

B. 	 Condition Precedent to Disbursement for Project Activities Other than
 
Technical Assistance
 

Prior to disbursement of funds for project activities other than
 
technical assistance, the Borrower/Grantee shall, except as A.I.D. may

otherwise agree in writing, provide a description satisfactory to
 
A.I.D., of the structure, staff, and responsibilities of the Project

Management Unit, including rtle names 
of persons and responsibilities

within the Project Management Unit assigned to assist the project.
 

30
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2. 	issue to project districts definitions of a Very Important Network
 
model, satisfactory to A.I.D., for application in subsequent year
 
road rehabilitation planning;
 

3. 	provide a plan, satisfactory to A.I.D., to increase the share of
 
project rehabilitation funds allocated to districts which have
 
performed well in developing road maintenance and equipment
 
management programs.
 

G. Covenants
 

1. 	The Borrower/Grantee agrees to provide sufficient funds to maintain
 
equipment furnished under the Project.
 

2. 	The Borrower/Grantee agrees that, unless otherwise agreed in writing
 
by A.I.D., equipment furnished under the Project will not be rented
 
to other parties.
 

3. 	The Parties agree to establish an evaluation program as part of the
 
Project. Except as the Parties otherwise agree in writing, the
 
program will include, during the implementation of the Project and
 
at one or more points thereafter: (a) evaluation of progress toward
 
attainment of the objectives of the Project; (b) identification and
 
evaluation of problem areas or constraints which may inhibit such
 
attainment; (c)assessment of how such information may be used to
 
help overcome such problems; and (d) evaluation, to the degree
 
feasible, of the overall development impact of the Project.
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GLOSSARY 

AADT 
ADB 

-
-

Average annual daily traffic 
Asian Developmeat Bank 

ADT 
ALKAL 
APBD 

-
-

Average daily traffic 
Provincial equipment and supplieti center 
Local government budget (APBD I - Provincial Levelt 

APBN -
APBD II - District Level)
National government budget (Anggaran Penerimaan dan 
Belania Nasional) 

Aspal
Aspal Buton 
AWCAS 

-
-
-

Asphalt 
Natural asphalt from Buton Island 
All weather crushed aggregate surface or, by
Indonesian definitions, all weather crushed aggregate 
subgrade 

Baja - Steel 
Banodd - (Pembangunan Daerah) The Directorate General of 

Bantuan -
Regional Development at the Department of Home Affairs 
Assistance 

BAPPEDA - (Badan Perencanaan Pembangunan Daerah) Regional 

Bappeda Tk I 
Bappeda Tk II 
Bappewas 

-
-
-

Planning Board 
Provincial Development Planning Board 
District Development Planning Board 
(Badan Perencanaan Pembangunan Nasional) National 
Development Planning Board 

Beton - Concrete 
Biro Pembangunan - Regional Development Office at the Governor's 

Bina Marga -
office - provincial level 
Directorate General of Highways at the central 

Bipran -

government level. Highway or road organization at
other levels of government 
Directorate of Planning under the Directorate General 

Biro Perhubungaa -
of Highways
Bureau of Communication and Tourism at the 

dan Parawisata, 
BAPPENAS 
BRI -

National Development Planning Board office - Ministry
of Public Works backstop office at Bappenas 
Bank Rakyat Indonesia 

BPS - Bureau of Statiatics 
Bupati - The appointed head of the Kabupatea (district) unit 

Buton -
of government
An island near South East Sulawesi that produces 

Cabang Dinas 
Cipta i.arya 

-
-

natural asphalt
Branch office of the provincial Public Works office 
Directorate Ceneral of Urban Development in the 

Dalam Negeri 
Dinas 
DIP 
DPU 

-
-
-
-

Ministry of Public Works 
Department of Home Affairs 
A provincial or district agency 
Daftar Isian Proyek (an approved GO! project budget) 
Dinas Pekerjaan Umum (Public Works Service) 

c,( V
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DPUK -	 District Public Works Service
 
DPUP -	 Provincial Public Works Service
 
DUEP -	 (Daftar Usulan Rencana Proyek) - A document that
 

includes detailed plans and cost estimates for a
 
proposed project
 

EMS -	 Equipment Maaagement System
 
GOI -	 Government of Indonesia 
Guberaur -	 Governor, the head of a province
 
GW Gross vehicle weight 
HSC - Highway Steering Committee 
IBED - International Bank of Reconstruction and Development 

(World Bank) 
IFY - Indonesia Fi.al Year 
INMEN DAGRI - Instr,si Menteri Dalam Negeri (Inistruction Letter of 

Mlidister of Home Affairs) 
Inpres A special fund established by Presidential-

Instr-tl.on to be used for financing local 
developL 'Ut projects 

Inpres Dati II 	 An Inpi.- program designed primarily for district
 
infrastructure development and allocated based upon
 
population
 

Inpres -	 A program designed specifically for the development
 
Penunjangan Jalan 	 of district roads
 
IPEDA -	 Iuran Pembangunan Daerah (local land taxes)
 
ITB -	 Institute of Technology - Bandung
 
ITS -	 Institute of Technology - Surabaya
 
Jalan - Road
 
Jembatan - Bridge
 
Kabupaten - A distr.ct. The governmental unit below a province,
 

an administrative grouping of kecamatans
 

Kantor Wilayah - A regional office of a central government
 
(KANWIL) department
 
Kecamatan - A subdistrict. An administrative unit of government
 

subordinate to the kabupaten
 
Kerikil -	 Gravel
 
Kontraktor -	 Contractor
 
KonsUltan - Consultant
 
Lelang - Tender, Bid
 
Mandor -	 Foreman
 
MMS -	 Maintenance Management System
 
Menteri -	 Minister
 
Mesin Gilas -	 Roller
 
Mesin Pemadat -	 Compactor
 
NPV -	 Net present value
 
NTT -	 Nusa Tenggara Timur - an Indonesian province
 
Padat Karya - Ministry of Manpower program foi small labor-based
 

infrastructure projects
 
PBB -	 Land and buildings tax
 
Pedoman -	 Guideline
 
Pengadaan -	 Procurement
 

http:distr.ct
http:Instr-tl.on
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Pengairan - Water resources
 
Pengawas - Supervisor
 
Peralatan - Equipment
 
PMJ - Project Management Unit, a unit established by the
 

Ministries of Public Works and Home Affairs to manage
 
the implementation of donor district road projects
 

r.O. - Petunjuk Operasional (operational guide for
 
implementing a GOI project)
 

Pusdiklat - Ministry of Public Works Training Department
 
R'S -. Rural Roads Maint 
RTC -- Regional Training 
Ruas - Link
 
PU Se*.s± - A branch offica of -he DP.jP The ole term P*' Sessi
 

has been change to Cabang Dinas)
 
Re-cana - Elan 
fepelita - Rencana Pembangunan Lima Tahun (Five Year Development
 

Plan)
 
Rutin - Routine
 
SDRR - Subdirectorate of Rural Roads
 
SAP - Sisa Anggaran Pembangunan (Development Budget
 

Pipeline)
 
SKO - Surat Keputusan Otorisasi (expenditure authorization
 

document)
 
TPPBPP - Tim Pengendali Pengadaan Barang/Peralatan Pemerintah
 

(Central Goveimment Procurement Team)
 
VIN - Very Important Network
 
VOC - Vehicle operating cost
 
VOCs - Vehicle operating cost savings
 

5128P
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5C(2) - PROJECT CHECKLIST
 

.Asted below are statutory criteria applicable
 
to projec-ts. This section is divided into two
 
parts. Part A includes criteria applicable to
 
all projects. Part B applies to projects funded
 
Irom specific sources only: B(1) applies to all
 
projects funded with Development Assistance;
 
3(2) applies ti projects funded from Development
 
kssistance loans; and B(3) applies to projects
 
Eunded from ESF.
 

CROSS REFERENCES: IS COUNTRY CHECKLIST UP TO
 
DATE? HAS STANDARD ITEM Yes. See Annex Viii,Agriculture
 
CHECKLIST BEEN REVIEWED FOR and Rural Sector Program (497-

THIS PROJECT? 0357) PAAD.
 

Yes. See 5C(3) of this Annex.
 

A. GENERAL CRITERIA FOR PROJECT
 

1-	 FY 1987 Continuing Resolution Sec. 523:
 
FAA Sec. 634A. Describe how
 
authorization and appropriations . CN has been prepared. Obliga
committees of Senate and House have tion will occur following
 
been or will be notified concerning expiration of the notification
 
the project. period, without Congressional


objection.
 
2. 	FAA Sec. 6!!(a)(1). Prior to obligation
 

in excess of $500,000, will there be
 
(a) 	engineering, financial or other plans
 
necessary to carry out the assistance,
 
and (b) a reasonably firm estimate of the (a) Yes.
 
cost to the U.S. of the'assistance? (b) Yes.
 

3. 	FAA Sec. 611(a)\2). If legislative
 
action is required within recipient
 
country, what is basis for reasonable No further Jegisative action
 
expectation that such action will be is required.
 
completed in time to permit orderly
 
accomplishment of purpose of the
 
assistance?
 

4. 	FAA Soc. 611(b); FY 1987 ContinuinQ
 
Resoluition Sec. 501. If project is for
 
water or water-related land resource
 
construction, have benefits and costs N/A.
 
been computed to the extent practicable
 
in accordance with the principles,
 
standards, and procedures established
 
pursuant to the Water Resources Planning
 
Act (42 U.S.C. 1962, et seq.)? (See
 
A.I.D. Handbook 3 for guidelines.)
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5. 	FAA Sec. 611(e). If project is capital
 
assistance (e...construction), and Yes. See Annex Fof this
 
total U.S. assistance for it will exceed Project Paper.
 
$1 million, has Mission Director
 
certified and Regional Assistant
 
Administrator taken into consideration
 
the country's capability effectively to
 
maintain and utilize the project?
 

6. 	FAA Sec. 209. Is project susceptible to
 
execution as part of regional or No.
 
multilateral project? If so. why is
 
project not so executed? Information and N/A.
 
conclusion whether assistance will
 
encourage regional development programs. N/A.
 

7. 	FAA Sec. 601(a). Information and
 
conclusions on whether projects will Project will-increase growt1i
 
encourage efforts of the country to: in agriculture, rural
 
(a) increase the flow of international industry and trade by
 
trade: (b) foster private initiative and returning a core network of
 
competition; (c) encourage development economically viable roads in
 
and use of cooperatives, credit unions, each district served by the
 
and savings and loan associations; Project to maintainable
 
(d) discourage monopolistic practices; condition. This growth will
 
(e) improve technical efficiency of benefit the rura!-pop _.
 
industry, agriculture and commerce; and tion that these district
 
(f) 	strengthen free labor unions. roads serve. (a)-(d) and
 

(f) 	are not applicable. (e)
 
8. 	FAA Sec. 601(b). Information and definitely will be furthered,.
 

conclusions on how project will encourage
 
U.S. private trade and investment abroad
 
and encourage private U.S. participation U.S. engineering and related
 
in foreign assistance programs (including services, trainirg, e:uip
use of private trade channels and the ment, and Technical assist
services cf U.S. private enterprise). ance in the form of special
 

studies will be financed
 
9. 	FAA Secs. 612(b), 636(h). Describe steps under the Project.
 

taken to assure that, to the maximum
 
extent possible, the country is
 
contributing local currencies to meet the The GOI'is contributing
 
cost of contractual and other services, approximately 29% of the
 
and foreign currencies owned by the U.S. total project costs mostly
 
are utilized in lieu of dollars. in local currency.
 

10. 	FAA Sec. 612(d). Does the U.S. own
 
excess foreign currency of the country
 
and. if so. what arrangements have been No.
 
made for its release?
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11. 	FY 1987 Continuing Resolution Sec. 52i. 

If assistance is for the production of
 
any commodity for export, is the
 
commodity likely to be in surplus on
 
world markets at the time the resulting
 
productive capacity becomes operative,

and is such assistance likely to cause
 
substantial injury to U.S. producers of
 
the same, similar or competing commodity?
 

12. 	FY 1987 Continuing Resolution Sec. 558
 
(as interpreted by conference report).
 
If assistance is for agricultural
 
development activities (specifically, any 

testing or breeding feasibility study,
 
variety improvement or intzoduction,
 
consultancy, publication, conference, or
 
training), are such activities (a)
 
specifically and principally designed to
 
increase agricultural exports by the host
 
country to a country other than the
 
United States, where the export would
 
lead to direct competition in that third
 
country with exports of a similar
 
commodity grown or produced in the United
 
States, and can the activities reasonably
 
be expected to cause substantial injury
 
to U.S.,exporters of a similar
 
agricultural commodity; o. (b) in support
 
of research that is intended primarily to
 
benefit U.S. producers?
 

13. 	FY 1987 Continuinc Resolution Sec. 559.
 
Will the assistance (except for programs
 
in Caribbean Basin Initiative countries
 
under U.S. Tariff Schedule "Section 807." 

which allows reduced tariffs on articles
 
assembled abroad from U.S.-made
 
components) be used directly to procure
 
feasibility studies, prefeasibility
 
studies, or project profiles of potential
 
investment in, or to assist the
 
establishment of facilities specifically
 
designed for, the manufacture for export
 
to the United States or to third country
 
markets in direct competition with U.S.
 
exports, of textiles, apparel, footwear,
 
handbags, flat goods (such as wallets or
 
coin purses worn on the person), work
 
gloves or leather wearing apparel?
 

N/A.
 

/
 

N/A.
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14. FAA Sec. 118(c). Does the assistance
 
comply with the environmental procedures
set forth in A.I.D. Regulation 16? Does 
 Yes. See Section 4.6
the assistance place a high priority on 
 of the Project Paper and
conservation and sustainable management 
 Annex L.
 
of tropical forests? Specifically, does
 
the assistance, to the fullest extent
 
feasible: (a) stress the importance of (a) Yes.
 
conserving and sustainably managing

forest resources; (b) support activities
 
which offer employment and income
 
alternatives to 
those who otherwise
 
would cause destruction and loss of 
 (b) Possibly, through road
forests, and help countries identify 
 crew employment.

and implement alternatives to colonizing

forested areas: (c) support training
 
programs, educational efforts, and the
 
establishment or strengthening of
 
institutions to improve forest 
 (c) N/A.

management; 
 (d) help end destructive
 
slash-and-burn agriculture by supporting 
 (d) N/A.

stable and productive farming practices;

(e) help conserve forests which have not 
 (e) N/A.

yet been degraded, by helping to increase
 
production on lands already cleared or
 
degraded; (f) conserve forested
 
watersheds and rehabilitate those which 
 (f)i N/A

have been deforested: (g) support

training, research, and other actions
 
which lead to sustainable and more
 
environmentally sound practices for 
 (g) N/A

timber harvesting, removal, and
 
processing: 
 (h) support research to h) N/A

expand knowledge of tropical forests
 
and identify alternatives which will
 
prevent forest destruction, loss, or

degradation; (i) conserve biological 
 i)KNiA
diversity in forest areas 
by supporting

efforts to identify, establish, and
 
maintain a representative network of
 
protected tropical forest eccsystems
 
on a worldwide basis, by making the
 
establishment of protected 
areas a
 
condition of support for activities
 
involving forest clearance or
 
degradation, and by helping to 
identify

tropical forest ecosystems and species

in need of protection and establish and
 
maintain appropriate protected areas;

(i) seek to increase the awareness of (J) N/A
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U.S. government agencies and other donors
 
of the immediate and long-term value of
 
tropical forests; and (k) utilize the N/A.
 
resources and abilities of all relevant
 
U.S. government agencies?
 

15. 	FAA Sec. 119(q)(4)-(6). Will the
 
assistance (a) support training and' (a) Yes, engineering and related
 
education efforts which improve the assistance will so support.
 
capacity of recipient countries to
 
prevent loss of biological diversity; (b) No.
 
(b) be provided under a long-term
 
agreement in which the recipient country
 
agrees to protect ecosystems or other 1c) Yes, to the extent aplica
wildlife habitats; (c) support effortst a roads rehabilitation/
 
to identify and survey ecosystems in maintenancehiproject.
 
recipient countries worthy of
 
protection; or (d) by any direct or (d) No.
 
indirect means significantly degrade
 
national parks or similar protected areas
 
or introduce exotic plants r animals
 
into such areas?
 

16. 	FAA 121_d. If a Sahel project, has a N/A
 
determination been made that the host
 
government has an adequate sysam for
 
accounting for and controlling receipt
 
and expenditure of project funds (either
 
dollars or local currency generated
 
therefrom)?
 

17. 	FY 1967 Continuina Resolution Sec. 532.
 
Is disbursement of the assistance
 
conditioned solely on the basis of the No.
 
policies of any multilateral institution?
 

B. FUNDING CRITERIA FOR PROJECT
 

1. 	Development Assistance Proiect Criteria
 

a. FAA Secs. 102(b), 111, 113, 281(a). 
Describe extent to which activity 
will (a) effectively involve the poor 
in development by extending access to 
economy at local level, increasing 

Growth in agricuture, 
rural industry and trade 
by returning district 

labor-intensive production and the roads to maintainable 
use of appropriate tchnology. condition will (a)directly 
dispersing investment from cities 
to small towns and rural areas, and 

benefit the rural poor by 
helping todevelop local 

markets and employmnnt. 
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insuring wide participation of the poor 
in the benefits of development on a 
sustained basis, using appropriate U.S. 
institutions; (b) help develop
cooperatives, especially by technical (b) N/A. 
assistance, to assist rural and urban 
poor to help themselves toward better 
life, and otherwise encourage democratic 
private and local governmental 
institutions; (c) support the self-help 
efforts of developing countries; (d) 

(c) N/A. 

promote the participation of women in the 
national economies of developing 
countries and the improvement of women's 
status; and (e) utilize and encourage 

(d) N/A. 

regional cooperation by developing 
countries. 

b. FAA Secs. 103, 103A. 104. 105, 106, 
120-21. Does the project fit the 
criteria for the source of funds 
(functional account) being used? Yes. 

c. FAA Sec. 107. Is emphasis placed on use 
of appropriate technology (relatively 
smaller, cost-saving, labor-using 

Yes. Appropriate technology 
will be utilized for road 

technologies that are generally most 
appropriate for the small farms, small 

rehabilitation. 

businesses, and small incomes of the 
poor)? 

d. FAJA Secs. 110, 124(d). Will the 
recipient country provide at least 
25 percent of the costs of the program, Yes. Approximately 29% 
project, or activity with respect to whch in cash or in kind. 
the assistance is to be furnished (or is 
the latter cost-sharing requirement being 
waived for a "relatively least developed" 
country)? 

e. FAA Sec. 128(b). If the activity 
attempts to increase the institutional Yes. 
capabilities of private organizations or 
the government of the country, or if it 
attempts to stimulate scientific and 
technological research, has it been 
designed and will it be monitored to 
ensure that the ultimate beneficiaries 
are the poor majority? 
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f. 

g. 

FAA Sec. 281(bi. Describe extent to 
which program recognizes the particular 
needs, desires, and capacities of the 
people of the country; utilizes the 
country's intellectual resources to 
encourage institutional development; and 
supports civil education and training in 
skills required for effective 
participation in governmental processes 
essential to self-government. 

FY 1987 Continuing Resolution Sec. 540. 
Are any of the funds to be used for the 
performance of abortions as a method of 
family planning or to motivate or coerce 
any person to practice abortions? 

Force account,contract, 
"roadman" and commun
ity participation 
methods to conducting 
maintenance will be 
tested and compared. 
Training will be con
ducted entirely in
country based mainly on 
planning,' management 
and supervisory skills. 

No. 

Are any of the funds to be used to pay 
for the performance of involuntary 
sterilization as a method of family 
planning or to coerce or provide any 
financial incentive to any person to 
undergo sterilizations? 

0. 

Are any of the funds to be used to pay 
for any biomedical research which 
relates, in whole or in part. to methods 
of. or the performance of, abortions or 
involuntary sterilization as a means of 
family planning? 

No. 

h. FY 1987 Continuing Resolution. Is the 
assistance being made available to any 
organization or program which has been 
determined to support or participate in 
the management of a program of coercive 
abortion or involuntary sterilization? 

No. 

If assistance is from the population 
functional acccunt, are any of the funds 
to be made available to voluntary family 
planning proje~cts which do not offer, 
either directly or through referral to or 
information about access to, a broad 
range of family planning methods and 
services? 

N/A. 

i. FAA Sec. 601(e). Will the project 
utilize competitive selection procedures 
for the awarding of contracts, except 
where applicable procurement rules allow 
otherwise? 

Yes. 

rI
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j. 	 FY 1987 ContinuinQ Resolution. How much 

of the funds will be available only for 
activities of economically and socially 
disadvantaged enterprises, historically 
black colleges and universities, and
 

private and voluntary organizations which 

controlled by individuals who are
are 


black Americans. Hispanic Americans, or 


Native Americans, or who are economically 


socially disadvantaged (including
or 

women)?
 

k. 	FAA Sec. 118(c)(13). If the assistance
 
will support a program or project
 
significantly affecting tropical forests
 

(including projects involving 
the
 

planting of exotic plant species), will 


the program or project (a) be based upon. 


careful analysis of the alternatives
 
available to achieve the best sustainable
 
use of the land, and (b) take full
 
account of the environmental impacts of
 

the proposed activities on biological
 
diversity?
 

1. 	FAA Sec. 18(c)(14). Will assistance
 
be used for (a) the procurement or use 

of logging equipment, unless an
 
environmental assessment indicates that
 

all timber harvesting operations involved
 
will be conducted in an environmentally
 
sound manner and that the proposed
 
activity will produce positive economic
 
benefits and sustainable forest
 

or (b) actions which
management systems; 

or
significantly degrade national parks 


similar protected areas which contain
 
tropical forests, or introduce exotic
 
plants or animals into such areas?
 

m. 	FAA Sec. 118(c)(15). Will assistance be
 

used for (a) activities which would
 

result in the conversion of forest lands 


to the rearing of livestock: (b) the
 
construction. upgrading, or maintenance 

of roads (including temporary haul roads 

for logging or other extractive 


through relatively
industries) which pass 

undegraded forest lands; (c) the 


forest lands: (d) the
colonization of 	 or 

other water
construction of dams or 


No set'percentage of funds
 
will be available only for
 
Grey amendment entities,
 

but 	the implementation plan

contemplates entensivd use
 
ofsuch organizations. See
 
Section 3.5 of the Proect
 
Paper.
 

sigiificantly affect
 
tropical forests.
 

(a) No.
 

(b) No.
 

(a) No.
 

(b) Some of the road to
 
be maintained may pass
 
through such lands.
 

(c) No.
 

(d) No.
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control structures which flood relatively

undegraded forest lands, unless with 

respect to each such activity an 

environmental assessment indicates that 

the activity will contribute 

significantly and directly to improving 

the livelihood of the rural poor and will 

be conducted in an environmentally sound 

manner which supports sustainable 

development? 


2. Development Assistance Project Criteria 


(Loans Only)
 

a. 	FAA Sec. 122(b). Information and
 
conclusion on capacity of the country to 

repay the loan at a reasonable rate of 

interest.
 

b. 	FAA Sec. 620(d). If assistance is for
 
any productive enterprise which will
 
compete with U.S. enterprises, is there 

an agreement by tiie recipient country to
 
prevent export to the U.S. of more than
 
20 percent of the enterprise's annual
 
production during the life of the loan.
 
or has the requirement to enter into such
 
an agreement been waived by the President
 
because of a national security interest?
 

c. 	FY 1987 Continuing Resolution. If for a
 
loan to a private sector institution from
 
funds made available to carry out the 

provisions of FAA Sections 103 through
 
106, will loan be provided, to the
 
maximum extent practicable, at or near
 
the prevailing interest rate paid on
 
'2reasury obligations of similar maturity
 
at the time of obligating such funds?
 

d. 	FAA Sec. 122(b). Does the activity
 
give reasonable promise of assisting
 
long-range plans and programs designed 

to develop econoritc resources and
 
increase productive capacities?
 

Note: to date project
 
designers visiting-distrcts
 
to be supported have not
 
found undegraded forest. If
 
such areas are found, the
 
Mission will review the
 
situation with the GOI and
 
make a formal environmental
 
determination as to what
 
activities, if any, are
 

permissible.
 

Inaonesia:hasan unblemished
 
record'of loani, eiavmant-,
 

N/A.
 

N/A.
 

Yes.
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3. Economic Support Fund Proiect Criteria
 

a. 
FAA 	Sec. 531(a). Will this assistan
 
promote economic and political 
 Not 	ESF funded.
stability? 
To the maximum extent
 
feasible, is 
this assistance consistent
 
with the policy directions, purposes, and 
 N/A.

programs of Part I of 
the FAA?
 

b. 	FAA Sec. 531(e). Will this assistance be

used for military or paramilitary 
 N/A.

purposes?
 

c. 	 ISDCA of_1985 Sec. 207. Will ESF funds
 
be used to 
finance the construction,

operation or maintenance of. 
or the
supplying of fuel for, 
a nuclear 
 N/A,

facility? 
 It so. has the President
 
certified that such country is 
a party to
the Treaty on the Non-Proliferation of

Nuclear Weapons or the Treaty for the

Prohibition of Nuclear Weapons in Latin

America 
(the "Treaty of Tlatelolco"),

cooperates fully with the IAEA0 
and
 
pursues nonproliferation policies

consistent with those of 
the 	United
 
States?
 

d. 	FAA Sec. 609. If commodities are 
to be
granted so 
that sale proceeds will accrue
 
to the recipient country, have Special 
 N/A.
Account (counterpart) arrangements been
 
made?
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5C(3) - STANDARD ITEM CHECKLIST
 

Listed below are the statutory items which
 
normally will be covered routinely in those
 
provisions of an assistance agreement dealing
 
with its implementation. or covered in the
 
agreement by imposing limits on certain uses of
 
funds.
 

These items are arranged under the general
 
headings of (A) Procurement. (B) Construction,
 
and (C) Other Restrictions.
 

A. 	PROCUREMENT
 

I. 	FAA Sec. 602(a). Are there arrangements
 
to permit U.S. small business to
 
participate equitably in the furnishing

of commodities and services financed? Yes4
 

2. 	FAA Sec. 604(a). Will all procurement be
 
from the U.S. except as otherwise 
determined by the President o,: under
 
delegation from him?
 

3. 	F*A Sec. 604(d). If the cooperating
 
country discriminates against marine
 
insurance companies authorized to do Sndonesia does not so
 
business in the U.S.. will commodities be discriminate against
insured in the United States against U.S. marine insurers. 
marine risk with such a company? 

4. 	FAA Sec. 604(e): ISDCA of 1980 Sec.
 
705(a). If non-U.S. procurement of
 
agricultural commodity or product thereof
 
is to be financed," is there provision N/A.
 
against such procurement when the
 
domestic price of such commodity is less
 
than parity? (Exception where commodity
 
financed could not reasonably be procured
 
in U.S.)
 

5. 	FAA Sec. 60Ajj. Will construction or
 
engineering services be procured from
 
firms of advanced developing countries N/A.

which are otherwise eligible under Code
 
941 	and which have attained a competitive

capability in international markets in
 
one 	of these -ieas? (Exception for those
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countries which receive direct economic

assistance under the FAA and permit

United States firms to compete for
 
construction or engineering services
 
financed from assistance programs of
 
these countries.)
 

6. 	FAA Sec. 603. Is the shipping excluded
 
from compliance with the requirement in No. Section 901(b)
section 901(b) of the Merchant Marine Act applies.

of 1936. as amended, that at least
 
50 percent of the gross tonnage of
 
commodities (computed separately for dry

bulk carriers, dry cargo liners, and
 
tankers) financed shall be 
transported on
 
privately owned U.S. flag commercial
 
vessels to are
the extent such vessels 

available at fair and reasonable rates?
 

7. 	FAA Sec. 621(a). If technical assistance

is financed, will such assistance be Yes.
 
furnished by private enterprise on a
 
contract basis 
to the fullest extent
 
practicable? 
will the facilities and
 
resources of other Federal agencies be
 
utilized, when they are particularly

suitable, not competitive with private

enterprise, and made available without
 
undue interference with domestic programs?
 

8. 	International Air TransDortation Fair
 
Competitive Practices Act__l1974. 
 If air

transportation of persons or 
property is Yes.
 
financed on grant basis, will U.S.
 
carriers be used to 
the extent such
 
service is available?
 

9. 	FY 1987 Continuing Resolution Sec. 504.
 
If the U.S. Government is a party to a
contract for procurement, does the 
 All AID direct contracts
 
contract contain a provision authorizing will so provide.

termination of such -ontract for the
 
convenience of the United States?
 

10. 	FY 1987 Continuing Resolution Sec. 524.

If assistance is for consulting service

through procurement contract pursuant to 
 Yes. Any such expendituret
5 U.S.C. 3109, 
are 	contract expenditures 
 will he so available.
 
a matter of public record and available
 
for public inspection (unless otherwise
 
provided by law or Executive order)?
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-,P 	CONSTRUCTION
 

U.S. A&E services will
 
1. 	FAA Sec. 601(d). If capital .. , be-'utilized to the 

construction) project, will U.S.
engineering and professional services be maxilmum practicable

used? 	 extent. Construction


will be under GOI FAR.
 

2. 	FAA Sec. 611(c). If contracts for Yes. Under GOI FAR
 
construction are to be financed,, will procedures.

they be let on a competitive basis to
 
maximum extent practicable?
 

3. 	FAA Sec. 620(k). If for construction of
 
productive enterprise, will aggregate N/A.

value of assistance to be furnished by
 
the U.S. not exceed $100 million (except

for productive enterprises in Egyt that
 
were described in the CP), or does
 
assistance have the express apgroval of
 
Cong:ess?
 

C. 	 O-E- R7ST?2.ZCTIONS 

1. 	 FA-A Sec. 122(b). If development loan
 
repayable .- Xes
in.dollas, is interest rate.at 

least 2 percent per annum during a grace

period which is not to exceed ten years.
 
and at least 3 percent per annum
 
thereafter?
 

2. 	FAA Sec. 301(d). If fund is established
 
solely by U.S. contributions and
 
administered by an international 9/A
 
organization, does Comptroller General
 
have audit rights?
 

3. 	 FAA Sec. 620( h. Do arrangements exist
 
to insure that United States foreign aid Yes
 
is not used in a manner which. contrary
 
to the best interests of the United
 
States. promotes or assists the foreign

aid projects or activities of the
 
Communist-bloc countries?
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Will arrangements preclude use of
 
financing:
 

a. 	FAA Sec. 104(f): FY 1987 Continuing

Resolution Secs. 525, 540. (1) To 

pay for performance of abortions as
 
a method of family planning or to
 
motivate or coerce persons to
 
practice abortions; (2) to pay for 

performance of involuntary

sterilization as method of family

planning, or to coerce or provide

financial incentive to any person to
 
undergo sterilization; (3) to pay for 

any biomedical research-which
 
relates, in whole or part, to methods
 
or the performance of abortions or
 
involuntary sterilizations as a means
 
of family planning; or (4) to lobby
 
for abortion?
 

b. FAA Sec. 483. To make reimburse
bursements, in the. form of cash 

payments, to persons whose illicit
 
drug crops are eradicated?
 

c. 	FAA Sec. 620(a). To compensate
 
owners for expropriated or 

nationalized property, except to
 
compensate foreign nationals in
 
accordance with a land reform program

certified by the President?
 

d. 	FAA Sec. 660. To provide traininj,

adv- .*, or any financial support for 

polic-. prisons, or other law
 
enfo'cement forces, except for
 
narcotics programs?
 

4
 

e. 	FAA Sec. 662. For CIA activities? 


f. 	FAA Sec. 636(i). For plurchase. sale.
 
long-term lease, exchange or guaranty

of the sale of motor vehicles 

manufactured outside U.S., unless a 

waiver is obtained?
 

g. 	FY 1987 Continuing Resolution Sec.
 
503. To pay pensions, annuities,

retirement pay, oz adjusted service
 
compensation for military personnel?
 

(i) Yes.
 

(2) Yes
 

(3)Yea.
 

Yes.
 

Xes
 

Yes.
 

Yas.
 

Yes. A world-wide
 
light weight vehi
cle waiver amolies.
 

Yes.
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b. FY 1987 Continuing Resolution See. 505. 
To pay U.N. assessments, arrearages or 
dues? 

Yes. 

i. FY 1987 Continuing Resolution Sec. 506. 
To carry out provisions of FAA section 
209(d) (transfer of FAA funds to 
multilateral organizations for lending)? 

Yes. 

J. FY 1987 Continuing Resolution Sec. 510. 
To finance the export of nuclear 
equ.pment, fuel, or technology? 

k. FY 1987 Continuing Resolution Sec. 511. 
For the purpose of aiding the efforts of 
the government of such country to repres! 
the legitimate rights of the population 
of such country contrary to the Universa: 
Declaration of Human Rights? 

Yes. 

1. FY 1986 Continuinc Resolution Sec. 516. 
To be used for publicity or propaganda 
purposes within U.S. not authorized by 
Congress? 

xes. 
.... 
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C-i Do. No.s 5445P/10-1
 

RURAL ROADS tMINTENANCE SYSTEMS &O.JECT 

LOGICAL FRAHEW0RK
 

S NARRATiVE SUMMTRY OBJECTIVELY VERIFIABLE INDICATORS I IMPORTANT ASSUIf'IOKS I mEANS OF VERIFICATIONI 1-i 
COAL To increase growth litari- Reduction in transport costs I Transportation and marketing

culture, rural Industry aned Increased trade in agricultural commodities I competitive

trade Gcosith of non-agricultural enterprise and trade 
 Market conditions favorable
 

J Agricul:ural oputs avallable
 
Agro-climat.c conditions favorable|
 

PURPOSE I To establish effective and Identification of and agreement on core cbarat- I Sufficient COI budgets and/or MNinistry of Home Affairs
sustainable systems for 
 terlutics of district road maintenance and manage-I 
systems optimize any level of I and Sub-Directorate ofdistrict road mainteiance mnnt systems 
 I budget resources I Local Roads (policy guidand management 
 Adoption of elements or entire project systems Cori Core characteristlco of main- ance)use in non-project districts 
 I tenance and sanagement systems | DPUP and DPUK interviewsI appropriate to diverse conditions I (spontaneous)
I of Idonesla .1 

I r 
OUTPUT5 Systems established tn 11 All maintainable roads (at least 1600 km.) 
 I I Annual maintenance plansprioritize mintaiedto adistricts on a continuous basis by PACD I I Annual rehabilitation planseconomic return In ti-e Mitenance implemented according to condition of Certiflcation-for-paymentbudgeting of road fro.ds real features and cost-effectiveness of ainte- I I recordsnn:e task I Maintenance managementNastwork management models incorporating VIN de-
 records

velsped and applied In budgeting decisions I I
Core of high volume roads In each district J(16)0 km. overall) rehabilitated to maintainable 
 I I 
asiadard 
 I I 
Design standards for rehabilitation applied in I Iaccrdance with traffic volume 
 J I 

I.I I 
Procedures and skillu esta- HniltorIng of road feature condition dnd traffic 
 I I DPUK periodic condition/blished in 11 distritts fur v-llime perft.rmed on a routine basis I Sufficient roads meet selection I traffic surveyseffective Implementation of Maintenance management system utilized in planning! criteria Annual maintenance plansroad work 
 budileting and controlling work 
 IAte-rnate means to conduct maintenance (force | Policy changes accepted and | Special studies reports.

acct.. roadman, contractor, community self-help) I implemented by key agencies I lOS reportsItested and applied I I Annual rehabilitation plansSJmpllfled IR link selection methodology adapted/l Iutilized by DPUK staff 
_ __I_ ___ _II 
I II 
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1 INARRATIVE SUkOIARY OBJECTIVELY VERIFIABLE INDICATORS IEANSI IMPORTANT ASSUMPTIONS M OF VERIFICATIONII ! -

OUTPUTS IlUesnate methods
A to control contractor perfor- I Adequate staff available and able I(Cont'd)I Iaic-, 
tested and applied (contract formats, | to receive training I 
fildl supervision regimes, etc.) IEquiplment management system utilized for manage- I Personnel management by objectIvesi Special studies reports,sent decisions 
 I socially acceptable contracts, field recordsmateijals testing performed routinely and utilized Workshop records
 
to c.,ntrol contract and force account work 
 I

SI Materials unit records
 
- -T -- I! 

Organizatiunal structure, I Uintir-t organizational Identity established for I District rLcords (Susunanand institucunal and Indi- Iwala .ace and workshops I Organisasi), consultant
 
vidual incentives in liacc I IrJti:. staff positions identified and filled 
 I Incerviewnin 11 districts for elfec- I by p,.rn-ent employeesI District records
tive implementation ol road I)elliedD work 
tasks and procedures for key DPUK I District records (Susunanwork I.)rgaizatlonal tinits and job descriptions for I Orgaaisasi), annual work


key positions 
 I plansI:tadmiards of performan..e established for malte- I Maintenance managemenL and
nac.: and equipment management and used In plan- I equipment management records
 
ning and controlling staff and equipment time and IIet consultant Interviews
f'.rmance I DPUK and DPUP interviews

DPIIP providing active field support and guidance

to DI'IJK staff II 

I ~II 
Systems to generate ad-li-
 Cential gov't grants for district maintenance In- I Annual Inpres budgets
cional road fiunds in accor- cru.ated over proje-ted levels of 25% earmark of I APBD I and II budgets
dance with network needi I Inpre- District I Special studies-reports#
I.ocaJ revenue sharing or generation providing I DPUK and consulcant inter-
Igrowing share of district maintenance funds 
 I views

T---
AID l 
 I Appropriate TA avallable Project financial reports
S(5DUO) I I Appropriate equipment available Field inspections
Road rehabill- I I 00 counterpart budgets available Consultant reportstation 25.6 a I I Evaluation

Road maintenance i) I I 
Equipment 6.901L I
 
Equipment mais- i 
 I 
tenance I 1 II 

INPUTS Workshops ,.450 
 I 
Training 2.102 |

Special studies ,5 a I
 
Planning & Notiltoring 0.25n I 
 i 
Technical assfs- I I 
tance .).8 r I I
 

Evaluation/auIit 0.3 m I
 
Contingency/ • I I
 
Inflation 4.1 m I
I 35UI 
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'DOCUMEF-NTA 11ITQBAV
ion ResponseSTATL 1 Miss10 

January 7, 1986
 
Indonesia - District Roads Maintenance Systems (497-0353) PID ANPAC Review
 

I. The Asia and Near East Bureau Project Advisory Committee (ANPAC)
 

reviewed the subject PID on December 23, 1985. ANPAC approved the PID,
 

and Mission is authorized to proceed with the preparation of the Project
 

Paper (PP) for AID/W review in FY 86. Mission is commended for a
 

well-prepared PID. The Collowing guidance is provided for PP development.
 

2. The Infrastructure Component: This component of the project appears
 
relatively high. PP analysis should demonstrate that there is a
 

reasonable balance between project funds going for infrastructure
 

(restoration, maintenance) and those going to technical assistance and
 

training. Additionally, PP should demonstrate that, within funds
 
allocated for infrastructure, a reasonable balance is struck Zstween
 
portions going for zestoration (i.e. rebuilding a road to its original
 
standard) and those going for lower order types of maintenance (routine
 

and periodic). Road betterment, i.e. improving a road above its original
 
design standard) should be outside the scope of our project and should be
 
left to the GOI. Our concern is chat this project remain a maintenance
 
systems project and not a road construction project. 

The magnitude of the infrastructure component (road rehabilitation
 
and maintenance) has been reduced to $38.5 million ($25.6 AID, t12.9 GOI)
 
from the PID estimate of t54.5 million. This reflects a reduction in the
 

number of districts to be included in the project and, as discussed in
 

the Financial Analysis, a reduction of the scope of rehabilitation work
 
per district in line with the G01's ability to finance'recurrent costs.
 
The balance betweea road rehabilitation and road maintenance has been
 
carefully calculated and is documented in the Technical Analysis.
 

While infrastructure costs have been reduced, the budget for
 
techuical assistance and training has increased from $9.5 million to
 
$15.9 million and a new component, Special Studies, has been added. The
 
Mission believes that the allocation of funds between these components
 
and infrastructure financing represents the appropriate balance to
 
achieve the project purposes
 

The approach to road betterment is to finance the rehabilitation of
 

economically viable roads to maintainable condition within the standards
 
established for district roads (Figure 1, Technical Analysis). While no
 

new roads will be built and alignment changes will not be made unless
 
minor change are necessary for environmental protection, su:faces may
 
change, e.g., from earth to gravel, if traffic levels exceed the
 
tolerances of the present surface. This is consistent with the AMPAC
 

concern that the project remain a maintenance project (maintainability as
 
the key to determining standards). It may conflict, however, with the
 

A14PAC statement that improving a road above its original design standard
 
should be outside the scope of the project and left to the GOI. There
 
are several reasons for the Mission's position.
 

tp
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First, the standards accepted for the project are new and have not
 
been used by the districts before. Existing roads were not originally
 
built to a consistent set of standards and whatever standards may have
 
been applied to them moit, if not all, would not pass a 611(a) review.
 
Most important from the viewpoint of maintenance, traffic stress has not
 
hitherto been an explicit consideration when districts have chosen the
 
type of road to build or the level of rehabilif tion to undertake. Thus,
 
restoring a road to its original standard would rarely, if ever, be
 
consistent with the objective of maintainability.
 

Second, the chronic problem with district road rehabilitation is
 
under-building rather than over-building. This stems from a desire to
 
spread limited road funds as widely as possible. Without project
 
intervention, this will continue and will perpetuate the cycle i. which
 
frequent rehabilitation of unmaintainable roads diverts resources from
 
maintenance. The danger is not that the GOI will exert pressure to
 
upgrade roads needlessly but that roads which require upgrading will be
 
left in their unmaintainable state.
 

Third, excluding AID from participation in upgrading as a part of 
rehabilitation would undermine the objective of establishing consistent 
decision-making systems at the district level which are based on sound 
engineering and economic considerations. The RRMS project seeks to 
demonstrate the value of such syste.'s. Excluding a significant category 
of work from AID support, even when economic and engineering criteria 
indicate the work should be done, gives inconsistent signals from AID to 
the districts and the GOI. 

Fourth, assigning sole financial responsibility for upgrading to the
 
GOI would complicate project administration, adding to the USAID
 
management burden. Given the ambiguities introduced by the difference
 
between project standards and the standards of existing roads,
 
distinguishing between "restoration to original standards" and

"upgrading" would be difficult at best and a source of conflict through
 
the life of the project.
 

Finally, if upgrading is defined as a change in surface, the amount
 
anticipated is relatively small. Work program calculations in Annex G
 
estimate that there will be surface changes for about 314 km out of the
 
total 1600 km rehabilitation program.
 

3. Replicability: The project as outlined in the PID raises serious 
questions regarding replicability, particularly since such huge amounts 
of rc:;eu Lt :c;uired to restore district road networks. PF should 
include a thorough analysis demonstrating that the project as conceived 
will be replicablu using COI resources (particularlyin view of the GOX 
budget crunch expected as a result of falling oil prices) and a
 
reasonable level of donor participation over a reasonable period of
 
time. Analysis should also create a sense of confidence that, of all
 
available options for the development -of a maintenance system, this is
 
the most reasonable way to go in Indonesia at the district level.
 

(p 
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The issue of replicability is complex. Key elements of the required
 

analysis, such as how to approach road links which are not economically
 
viable, will be addressed under the project's Special Studies program and
 
are not known now. Several points are clear, however. First, although
 
GOI budgets for district roads are being sustained despite the budget
 
crunch, it is unlikely that any district outside of Java or Bali can
 
overcome its district road problem without a major one-time infusion of
 
donor funds and without the introduction of measures to capture a share
 
of the growth these funds generate for reinvestment in the networks.
 
Donor funds are likely to be available. The difficulty, and a target of
 
the RRMS project, will be establishing mechanisms to mobilize revenues
 
for follow-on maintenance and, in the longer-term, follow-on
 
rehabilitation.
 

Second, of the total $77.85 million cost of the RRMS project,
 
Special Studies costs ($1.5 million) and about half of the TA costs ($7.0
 
million) represent one-time outlays which would not be repeated under
 
replication efforts. Although the costs of replication will vary
 
tremendously from district to district depending on the districts' length
 
of road, present road condition, and the level of road use (traffic), the
 
balance cf the project budget, about $6.3 million per district, can be
 
taken as a very rough guide to the cost of replication and is consistent
 
with the level of funds being provided to districts under other donor
 
district road projects. The more important consideration is
 
sustainability once a donor has left (discussed below).
 

Third, the approach to road maintenance and management is to
 
establish systems to prioritize the allocation of resources for roads
 
(maintenance versus rehabilitation versus new construction, ditch
 
cleaning versus regravelling versus vegetation control, etc.) and to
 
introduce procedures and skills for effective management of those
 
resources. Like the Pavement Management System now being applied by the
 
GOI on national and province networks, and similar systems in other
 
countries, this permits optimization of expenditures for any budget
 
level. From this perspective, replicability becomes an issue only if the
 
level of resources available is so inadequate that it undermines reliance
 
on these approaches.
 

Finally, with regard to whether the RRMS approach to developing a 
maintenance system is the most reasonable way to go at the district 
level, it should be stressed that there is no pre-defined package to 
introduce. Force account, contractors, roadmen and community self-help 
approaches will be tested. Equipment requirements, though based on 
experience witl maintenance in Indonesia and in other countries, may be 
,udified az tl c proceeds, parcicularl: !ht of antici.Aoproject in 
ILO testing of labor-based equipment in other parts of Indonesia. The 
only fi:%Ld element of the maintenance programs w;ill be tLe use of a 
Maintenance Management System, an administrative tool to prioritize 
maintenance tasks and to control implementation in the field regardless 
of the mode of implementation used. 

http:antici.Ao
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4. Geographic Focus: ANPAC recommended that Mission examine
 
appropriate project geographic focus. Although ANPAC is cognizant of
 
Mission arguments in favor of concentration (e.g. management reasons,
 
enough intensity to measure impact at provincial level) the need to test
 
replicability may require wider geographic coverage. Major concern is
 
that the funding requirements per district appear extremely high.
 
Implications for replication should dictate the number of provinces and
 
districts per province that project will cover, and the level of funding
 
per district should determine ultimate project size.
 

The PID plan to locate the project in two provinces has not been
 
changed although the number of districts has been reduced from 16 to 11.
 
Given Mission staff resources for project management and the focus of the
 
project on developing a role for provincial governments to support the
 
work of district public works offices, two is the maximum number of
 
provinces that can be managed.
 

The two provinces are representative of the wide variety of
 
conditions in the Outer Islands. South Sulawesi's geography, climate and
 
level of development is roughly analogous to most of Sumatra and to the
 
other three provinces in Sulawesi itself. NTT, considerably poorer and
 
less densely populated, is representative of conditions in NTB and the
 
Moluccas although NTT and NTB are unique in the dryness of their climate
 
with attendant implications for road-.
 

The Mission believes that NTT and South Sulawesi provide a
 
manageable range of environments for ultimate replicability to other
 
parts of the Outer Islands. Financial replicability and sustainability
 
are discussed above and below, respectively.
 

5. Sustainability of Maintenance System: PP analyses should
 
demonstrate that the proposed approach is a feasible one in financial and
 
technical terms, and that the resulting system would be sustainable on a
 
long-term basis with GOX resources at the district level. To that end, 
PP analyses should include (o) COI agreement on gradual budget 
modifications that will result in more funding for maintenance and the 
timeframe for these modifications within the life of the project; (b) the 
final funding level likely to be available in the GOX's budget once these
 
mcdifications are in place by the end of the project; and (c) that these 
budget resources are reasonably adequate to sustain the proposed 
maintenance system at the district level. 

Financial sustainability is addressed in detail in Annex I 
(F~nr~'cr:[ A2: ly.is) .- tI) cnnrcl oni uutrizcl iin Section 6 trit
A nex. Briefly, funds for dist:ict road maintenarct natior.n.e at a.
 

70% of the levels required but because these funds are skewed to Java and
 
bali, the Outer Islands face a particular shortage. Until improvtd
 
maintenance practices are in place, however, even existing 'funds cannot
 
be used effectively. As roads are rehabilitated to maintainable
 
standards and the effectiveness of maiotenance practices i.creases, the
 
need for additional maintenance funds will increase.
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rhe4strategyto address the funding problem has severai elementsi
 
First, the project will draw on existing maintenance funds until
 
mechanisms are in place to effectively use additional allocations
 
(expected to be IFY 1989/90). Second, the maintenance requirements of
 
the RRMS project districts during the life of the project will be met by
 
a special allocation by the GOI of Inpres Roads ($3.0 million) to top off
 
the allocations from Inpres District which the project districts already
 
receive (projected to be $3.5 million over the life of the project). The
 
Inpres Roads funds will be provided in increasing amounts beginning in
 
IFY 1989/90. Third, USAID will work with the GOI and other donors to
 
develop an interim strategy, by the end of 1987, to finance district road
 
maintenance nationwide. It is anticipated the strategywill increase the
 
.total amount of funds for mainten,;nce and redress the imbalance of
 
maintenance funds between Java/Bali and the Outer Islands. AID funds for
 
road rehabilitatioa will not be committed until an acceptable strategy
 
has been acopted. Finally, the Special Studies component cf the project
 
will assess the potential to transfer responsibility for financing
 
maintenance to local governments. Pilot revenue mobilization or revenue
 
sharing efforts for local government will be initiated in selected
 
districts prior to beginning Phase II of the RRMS project.
 

6.' Integration with Food for Work (FFW) Programs and Community 
Involvement: Mission should explore the possibility of integratingsome 
aspects of the project with an FFW program. Such integration would be 
particularly appropriate if communities are to be involved in district
 
roads maintenance. Although PID is silent on community involvement, many
 
successful road maintenance programs all over the world are based on such
 
involvement and Mission is encoraged to explore this approach and treat
 
it in the PP.
 

The project will begin maintenance programs by using force account
 
(goverument) crews to assure that district public works staff learn
 
maintenance administration and work methods before non-force account
 
approaches are tried. The Special Studies program will review the
 
scattered experience with other approaches in Indonesia: contractors for
 
selected maintenance tasks,' the roadman system (assigning local citizens
 
selected tasks on selected stretches of road), and community initiative
 
(including a reported success with the latter in one project district in
 
NTT). Both the roadman system and community initiative can incorporate
 
varying degrees of community involvement. Although the self-help ethic
 
(gotong royong) is not as strong in the Outer Islands as it is on Java,
 
the potential that these approaches offer to reduce the financial burden
 
of maintenance is attractive to the CCI. Trials of alternative
 
approaches will begin prior to Phase II of the project.
 

Community involvement moy be a significant factor in long-term
 
solutions fer the very low-volume roads which do not, on economic
 
grounds, justify either conventional rehabilitation or conventional
 
maintenance. Determining what to do with these roads is another task of
 
the Special Studies program. Many of these roads were created by the
 
labor-intensive (Padat Karya) program of the Ministry of Manpower. They
 
are below district standard but are incorporated into district networks.
 

I7
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Padat Karya regulations prevent the program from treating the same road
 
more than once. Allowing Padat Karya forces to return periodically to
 
Padat Karya roads would have significant employment benefits, would
 
reduce the maintenance burden of the district public works office, and
 
would involve significant levels of commuaity participation.
 

Food For Work is not a part of the project. To the extent that FFW
 
would depend on donor food contributions, it cannot be considered a
 
sustainable elemenat of a sustainable road maintenance and management
 
plan. The Mission has taken the position that sustainability also
 
requires that maintenance be totally GOI-supported. Food contributions
 
would work against this goal. Finally, the administrative burden to
 
district public works offices of managing grain stocks would be
 
considerable. The burden to USAID to assure proper handling and
 
accountability would further complicate an already management-intensive
 
project. The Mission has nonetheless encouraged Catholic Relief Services
 
to consider a Title II road maintenance effort on the island of Flores in
 
NTT. This is close to RRMS project districts in NTT and if undertaken
 
will be monitored for lessons applicable to RRMS.
 

7. Environmental Assessment: IL is doubtful chat project would require 
an environmental assessment under AID guidelinoz, as proposed in the 
PID. Instead, PP should build into projec-t design environnental criteria 
and protection measures as appropriate; such criteria and measures to 
become an integral part of the maint-nance syiterm ro be implemented on a 
continuous basis by the implementing institutions. ANE/PD/ENV has 
pouched to Mission Environmental Officer (Des O'Riordan), a memo in this 
regard, and will provide TDY assistance in March-April as tentatively 
planned. 

See Annex L and Summary of Environmental Analysis in Section 4.6 of
 
Project Paper.
 

8. Section 611 Concerns: It was noted that the requirements of section 
611 of the FAA (that there be adequate plans and estimates) may be met 
through establishing purpose as institutional and meeting 611 on a 
subproject basis. PP should outline how the requirements of this section 
are to be met. 

See Section 4.1.8 of Project Paper for 611(a) and Annex F for 
611(e). All the requirements of the statutes will have been =et in the 
project design, upon the Assistant Administrator's taking into 
considcration the Director's 611(e) certification. 

9. Donor Coordinatioij: The PP should describe accivitaes ot ocl.e, 
donors in the road sector in Indonesia, particularly maintenance at all 
levels (national, provincial, and district). Of particular interest are 
donor-planned activities during the life of the project and beyond, the 
extent of other donor involvement in maintenance, and how such proje:ted
 
involvement will affect the replicability of the project.
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*:.The.activitier of other donors are summarized in Section 1.104 of 
the Project Paper.. As discussed -'r. Sections 1.1.4., 1.2.02, and 1.2.5, 

'. theinitiation of Phase II-: of :Ithe RRMS project is timed'to coincide with 
tie beginnnl ofinaathird tgeneration'of-much-larger district road projec:s ,,-, f in::.f aced by -the World Bank, As an Developmnt'Bank, and the OECF. 
Resolution of Phase I -issues under the, RRMS project will "provide answers' 
for choui.c +problems encountered in the *projects,of other donors. An 
informal dialogue has already been established between USAID and these 
largerl donors. The RRMS Special Studies program will'be the primary
vehicle! for continuing the dialogue. Other donors' experience will be 
reviewed as appropriate under each Study and the participation of other 
donor representatives in the annual review of Special Study findings by 
the GOI's Highway Steering Committee will be encouraged. 

10. Implementing Agency: The PID implies that the institutional 
arrangements for the project have not yet been sorted out, and that there 
is a likelihood that two ministries, public works and local govermnent, 
will be equally Involved. PP should include a detailed institutional 
analysis which outlines the capabilitiesand roles of all organIzations 
to take part in the project at all levels and how these organizationsand 
their respective divisions will relate to each other. The technical 
assistance package for the project should address any deficiencies in the 
skills or capabilitiesof these organizations, particularlyat the 
district level. 

A reform of GOI arrangoiments for administering district road 
programs nationwide was effected in late May, 1987. A detailed analysis 
of the underlying institutional strengths and weaknesses is provided in 
Annex J and is summarized in Section 4.4 of the body of the Project 
Paper. Administrative arrangements for implementation of the RRMS 
project, reflecting'the May reform, are described in Annex K and 
summarized in Section 4.3 of the Project Paper. The configuration of the 
large TA component (see Annex 0 for draft scopes of work) is designed to 
target the primary weaknesses of the institutions concerned. 

11: Selection Criteria and Economic Analysis: PP should include the 
details of the selection criteria to be used for setting prioritiesamong 
road "sea.-en s to be restored and maintainecd under the project. The 
different elements of the criteria should be described and the method for 
their aggregation and quantification should be outlined. A key criterion. 
st.ould be the projected ecouonic return 0. each sagment tc be restore-/ 
maintained, but criteriamay'aso include technical, sociAl, comzmnitu 
in o ",.w t . c ::iil tj ?:d .....c" el .. , In . ......"i -cn , Vi. . 

economic analysis of the project should include l':3tra ec,::: 
analyses of typical candidate road segments using with'without-approach. 
Such illustrative examples are nut intended co replace rhe oerea 
economic analysis of the project, which should demonstrate that the 
intended investment will yield economic returns competitive with other 
investments. 

,T 

~ 'J 
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See nexHand Section 4.2 of the Project Paper. Note that a
cnce"rn ffinancial"sustainability has meant that the selection 
'i'-:,. czteriafor:roads' tobe rehabilitated -with-AID..'funds,-are -eztremely....- - , 

rigo6rous ad do-not incorporate proxy measurements of producer surplus or 
broader social concerns for road access. 

120" Private Sector Involvement: The project appears an ideal vehicle 
for private sector involvement' in the rural areas of Indonesia, 
particularlyfor small construction firms to undertako road restoration. 
PP should include a thorough discussion of the potential fpr private 
sector involvement, what the constraints are for not utilizing such 
potentlal, and what could reasonably be done under the project to relieve 
these constraints. PP should also explore kissibilities for training and 
for providing assistance for private sector firms in order to improve 
their capability, taking into consideration lessons learned from private 
sector involvement in road construction and maintenance schemes in
 
Indonesia in the past.
 

' The,performance of private contractors under other donor district
 
road projects in Indonesia has been inferior to that of force account
 
crews. The reasons, discussed in mo-.e detail in Sections 4.2 and 4.3 of
 
Annex G, include poor supervision, ccntracts and payment procedures that 
do not adequately hold the contractor to design specifications, and a 
system of restricting district road contract awards to the smallest of
 
contractors who lack the equipment and skills to perform to standard.
 
The potential for improvement is considerable but lies more in
 
establishing an a0ministrative framework with adequate incentives for
 
performance than it does in providing trainhug tec contractor otaff.
 
Other donors have supported contractor training projects in Indonesia
 
with indifferent results. RRMS will not attempt to train coutractors. 

The RRMS approach will be to tender almost all rehabilitation work 
financed by the project and increasing amounts of selected maintenance 
tasks to private contractors. To assure performance, different contract
 
formats and payment schedules will be used than are normally used for
 
district road work. Pro.ct consultants will pay special attention to
 
developingsupervision procedures and providing on-the-job training in

supervision techiniques to district counterparts. Eiible contractors
will be limited to larger firms registered in the provinces. For the
 

longer-term, the Special Studies program will.look in detail at similar
 
improvdaients for the permanent' system of contracting used for district 
roads.
 

resolution and the, Gramm-Rudman bill are unclear at this point, except 
that it appears that all funding levels in all accounts will be reuced 
and that country levels may be reduced by A0 percent or more. The impact 
o4"Indonesia levels will become more clear in the next few weeks. The 
impact ,on this project (its authorized funding level and periodic• !,:::.....!i':,ob-ligations) should be addressed In thie PP,'.particularly within'thecontekt of the demands of other USAID projects and the projected heavy 

obligations In FY s6,87, &nd 88.
 
%,i-i Q :i! ; - .:' . -' ; ":1,
i~~i.,i::,.i .: 
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The$55 million RR-S project spans - years, averaging"less than
 
$7 million per year. With an OYB of $40 to $45 million over the upcoming
 
CDSS period, the Mission does not anticipate any problems in funding this
 
activity. With the exception of the Agricultural and Rural Sector
 
Support Program, there are no other new ARDN activities scheduled for
 
FY 87 or FY 88, since the majority of the ARD portfolio is established
 
and being implemented. While it does add to the Mission's mortgage, this
 
same mortgage allows the Mission sume flexibility and timing to consider
 
other directions which the portfolio might take as a result of the new
 
CDSS and to plan these activities in a rational manner without being
 
driven by obligation worries.
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REPUBLIC OF INDONESIA
 
NATIONAL DEVELOPMENT PLANNING AGENCY
 

JAKARTA, INDONESIA
 

No. : 2004/K/6/1987. Jakarta,, June /a,1987 

Mr. William P. Fuller
 
Director
 
USAID Mission
 
c/o American Embassy
 
Jakarta
 

Re : Rural Roads Maintenance Systems Project
 

Dear Mr. Fuller,
 

Having discussed the Rural Roads Maintenance Systems
 
Project with the Ministry of Home Affairs and the Ministry of
 
Public Works, we herewith request a loan of up to 38.3
 
million United States Dollars (US$ 38.3 million) and a grant
 
of up to 16.7 million United States Dollar (US$ 16.7
 
million). The Government of Indonesia will provide the Rupiah
 
equivalent of US$ 18.75 million in cash and US$ 4.1 million
 
in kind to support this project over its eight-year life.
 

The purposes of the project are as follows :
 

A. To establish effective and sustainable systems of
 
road maintenance and management at the district
 
level.
 

B. To improve systems for District Public Works Offices
 
to determine work priorities for road rehabilitation
 
and maintenance.
 

C. To develop systems for District government to balance
 
road budget resources with road network needs.
 

D. To strengthen procedures and staff skills for
 
District Public Works Offices to implement road work
 
effectively.
 

E. To improve District Public Works organization and
 
organizational incentives for implementing road work
 
effectively.
 

We are pleased, in addition, to offer assurances to
 
USAID on several aspects of the project which have been
 
discussed over the past few months. First, as part of the
 
Government of Indonesia's contribution, we will provide the
 
US$ 6.5 million required over the life of the project to
 
maintain the roads rehabilitated with project funds. Second,
 
we agree with the principle that the maintenance ofdistrict
 
roads should ultimately be the financial responsiuility of
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local government. We support the proposal to develop local
 
revenue pilot efforts for maintenance and will facilitate
 
the development of such pilot experiments once the Rural
 
Roads Maintenance Systems Project begins. Finally, we confirm
 
our intention to develop a maintenance strategy by the end of
 
1987.
 

The project will be implemented by the Ministry of Home
 
Affairs.
 

We 	look forward to your favourable consideration.
 

i ... . .Sincerely 	 so 

.4L, . J.B. S m r i
 

S 	f Naticnal Development Planning
 
Chairman of Bappenas
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Section 611(e) Certification
 
Rural Roads Maintenance Systems Project
 

The project will loan finance twenty-five (25) million and six (6) hundred
 
thousand dollars representing approximately eighty (80) percent of the cost of
 
rehabilitating 1600 kilometers of district roads in eleven pilot districts;
 
ninety (90) percent of the cost of upgrading nine existing workshops and the
 
design and construction of two new workshops ($0.45 million); and seventy-two
 
(72) percent of the cost of new road rehabilitation and maintenance equipment
 
($6.9 million). The project will also grant finance technical assistance,
 
training, and special studies. The purpose of the project is to assist the
 
GOI to develop effective, sustainable systems of road maintenance and
 
management at the district level.
 

I, William P. Fuller, Principal Officer of the Agency for International
 
Development in Indonesia, do hereby certify thit in my Judgment the Government
 
of Indonesia has the finaucial capacity and th'e resources to carry out,
 
maintain and utilize this project effectively. This judgment is based upon
 
the analyses contained in the Project Paper, as well as upon the successful
 
maintenance and utilization of projects in Indonesia previously financed or
 
assisted by the United States.
 

illiam P. Fuller
 
irector


6SAID/Indonesia
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1. INTRODUCTION
 

1.1 NATEIRE OF INDONESIA'S ROAD NETWORK
 

Over 200,000 kilometers of roads are registered with the Bureau of
 

Statistics (BPS) in Indonesia. Table 1 shows the distribution of these
 
roads between the government authorities responsible for road
 
administration. Annex M reviews the growth of the networks and government
 
policy towards their further development.
 

TABLE 1
 

THE ROAD NETWORK
 

Length (kin) Share of Total 

National Roads 12,986 6% 
Provincial Roads 39,207 18% 
District Roads 141,600 65% 
Other 
- Municipal 10,800 5% 
- Transmigration 
- Nucleus Estates 

9,200 
3,800 

4% 
2% 

Total 217,593 100%
 

Source: Amphico Consortium, Indonesia, in association with Hoff & Overgaard
 
A/S Denmark, Project Preparation Document for IBRD Rural Roads
 
Development Project, Phase II, September 1986.
 

District roads comprise 141,600 kilometers, or about 70%, of the; total
 

network but ad:e the least well defired. The 'ninistryof Pu.lia Works'
 
Sub-Directorate of Rural Roads (SDRR), !or example, in contrast to BPS,
 
recorded a total of only 106,000 km of district roads at the end of 1985.
 
The diffeience may be partly explained by BPS' inclusion of town rnads and
 

some earth links not yet registered with SDRR.
 

Other difficulties in defining the district network stem from
 

inconsistaut application of condition ratings and very broad definitions of
 

surface type. Although every district records its road inventory by
 
numbered link and surface type, and rates the condition of each link,
 

definitions of surface type are too broad for many management purposes
 
(Telford and engineered gravel, for example, are both classified as gravel
 
roads). Although standard condition rating categories exist, their
 
application is subjective, not uniform among districts, and is made across
 

entire links rather than to individual features or segments of features.
 
Comparison of road condition among districts and generalizations across
 

districts are therefore difficult.
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Several broad generalizations can be made, however. 
First, the
condition of district roads is poor. 
The SDRR carried out a partial
inventory of 67,000 km in 1979/80 using uniform definitions of condition and
found out that 60% were damaged or heavily damaged. By 1983, comparable
findLags on 82,000 km found that 63% fell into these categories.
 

Second, as shown in Table 2, there are dramati1 differences between the

networks of district roads on the Inner Islands of Java and Bali r-%d those
on the Outer Islandn. The differences are due largely to the relatively

early economic development and high population density of the Inner
Islands. 
Most of Java's network was developed before Independence at a time

when macadam building techniques were popular. 
The Inner Island district
network is therefore dense (269 km per thousand square kilometers of land)
and over half of it is paved, largely with macadam. Outer Island district

roads de',eloped much later and, without the Inner Islands' abundant labor,
have not Lpplied labor-intensive macadam techniques widely. 
The Outer
Island network is therefore sparse (39 km per thousand square kilometers of
land) and only 13% is paved, with over half of the total comprised of earth
roads. 
Due to the relative density of population on the Inner Islands,
however, there are an average of over 2,700 people per km of district road
on Java/Bali, but only 885 in the Outer Islands.
 

TABLE 2
 

SUMMARY OF DISTRICT ROAD NETWORK LENGTH BY TYPE
 
AND REGION (SDRR DATA), 1985
 

USAID Provinces
 
Java/ Outer 
 (NTT & South 
Bali Islands Indonesia Sulawesi) 

Total ('000 km) 37.0 69.8 106.8 14.8
Population (million) 
 103.2 61.9 
 165.2 9.6
Land Area ('000 sq.km) 138 1,782 1,919 
 120
 

Proportion by surface type 
- Asphalt (%) 
- Gravel 
- Earth 

(%) 
(%) 

51.6 
25.6 
22.3 

13.1 
33.1 
53.8 

26.5 
30.5 
45.7 

o.6 
37.8 
55.6 

Kilometers/'000 people 
- Total road 
- Sealed road 

0.3,4 
0.19 

1.13 
1.48 

0.65 
0.17. 

1.54 
0.10 

Kilometers/'000 sq.km 
- Total road 
- Sealed road 

269 
139 

39 56 
15 

123 
8 

* Includes registered district roads only, but population figures include
 
major cities, transmigrants, etc.
 

Source: Sub-Directorate of Rural Roads, 1985, as 
cited in Amphico

Consortium, Indonesia, in association with Hoff & Overgaard A/S
Denmark. Project Preparation Document for IBRD Rural Roads Development

Project, PhaseII, September 1986.
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The two provinces assisted by the RRMS project include about 15% of
 
Indonesia's total length of district roads. As in the rest of the Outer
 
Islands, earth and gravel are the dominant surface types.
 

1.2 	 CLASSIFICATION AND ASSESSMENT OF THE EXTSTING NETWORK FOR MAINTENANCE 
PURPOSES 

All district roads are classified by the GOI according to three
 
different systems: 1) Priaaey (rural) or Secondary (urban); 2) Function and
 
3) Administrative or Political. The function classification separates roads
 
into arterial, ccllector or feeder categories. (Most district roads are
 
feeders or collectors.) The administrative or political classification
 
designates roads as either national, provincial or district. This
 
classification is primarily used to designate responsibility for
 
construction and maintenance. The political classification is the more
 
important for the RRMS Project; only district roads are involved.
 

The district roads for the 11 project distric:s total more than 7,400 km
 
(see Table 3). Detailed data on bridges are available in only a few
 
districts, but distric: officials estimate that there are as many as 5 km
 
per bridge for alt roads.
 

Four 	condition categories are used: good, fair, damaged, and heavily
 
damaged. Although definitions of ther,e conditions exist, they are difficult 
to apply and are inconsistently appli,%d among districts. Visual inspection 
by consultants indicates the actual cLndition is generally lower than the 
reported condition. 

TABLE 3
 

BREAKDOWN OF ROAD NETWORKS
 

South Sulawesi 	 NTT*
 
ii 	 i-7 

I District II I District I Nat/Prov.

I Roads { I Roads I Roads i Total
 

District I (kin) II District I (kin) I (kin) (km)
 

Pinrang 389 Kupang I 756 I 374 1130 
Sidrap 638 T.T.S. I 1430 I 162 1592 
Sinjai 348 Belu I 494 1177 t671 
Bone 1099 T.T.U. I 666 I 161 I 827 
Bulukumba 786 I I 
Jeneponto 594 I I 
Takalar 214 I -

Total 4068 Total I 3346 I 874 4220 

* Additional information on national/provincial road network kilometers 

is provided for NTT because road construction and maintenance units there 
(DPUP Cabang Dinas) execute work on national and provincial as well as on
 
district networks.
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According to the project districts' own surveys, the overall
 
condition of their networks is poor (see Table 4). 
 Only 574 km (8%) are
 
reported to be iu good conditioa and 3149 km (43%) are listed as being in
 
moderate condition. NTT project districts report almost 600 km more
 
roads in moderate condition than South Sulawesi although field
 
observations indicate the reverse is more likely. Consultants' field
 
visits indicate thet many of the road links in so-called moderate
 
condition are 	passable, but at speeds well below tie normal design speed

for the type of terrain. Until detailed condition surveys are carried 
out, it is difficult to determine whether links reported to be in 
moderate condition require rehabilitation for the full length of the link 
or simply scattered portions. 

TABLE 4
 

SUMMARY OF REPORTED CONDITIONS IN PROJECT DISTRICTS (KM)
 

Heavily

Province Good Moderate Damaged Damaged Total
 

S Sulawesi 	 495 1285 1454 834 4068
 
12Z 32% 36% 20%
 

NTT 79 1864 503 900 3346
 
21, 56% 15% 27%
 

Totals 574 3149 1957 1734 7414 
8% 42% 26% 24% 

Damaged and heavily damaged roads represent 50% of the total network
 
(3691 km) and can be assumed to be in need of rehabilitation, if it is
 
economically justified.
 

Table 5 summarizes the classification of project district roads by
 
type of construction. The categories of asphalt, gravel and earth are
 
the terms typically used by districts to inventory their road networks.
 
An asphalt road can be either paved or sealed; a gravel road can be
 
well-graded crushed aggregate (engineered gravel) that is sometimes
 
surfaced with local pit-run or river-run gravel, but commonly either a
 
Telford or very rough macadam.
 

It is assumed Lhat paved (asphalt) and engineered gravel roads in
 
good condicion and 20% of the same class of roads in moderate condition
 
should begin receiving regular maintenance as soon as possible to keep

them from falling into the lower categories.
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It should be noted that there is some ambiquity on what is
 
inventoried as a gravel road. Many of the roads classified as gravel
 
actually have a Telford or very coarse macadam surface rather than a
 
graduated engineered gravel surfac.. This type of construction provides
 
a roadway that is normally passable in bad weather; however, it is very
 
rough and vehicle speeds are very low, about 20-25 km/hr maximum. The
 
riding surface of Telford and macadam roads cannot be maintained with
 
equipment, nor can motor graders be used to reshape their parallel
 
ditches. All maintenance work must thus be labor Intensive. For the
 
riding surface, manual labor can replace missing stones or fix small
 
depressions. But this is a very slow process and the road surface would
 
still be very rough. For engineering and inventory purposes, a Telford
 
or macadam surface should be considered an unfinished gravel road. These
 
roads will require investigation by project TA to determine whether a
 
gravel (well-graded crushed aggregate or select material) layer should be
 
added as a riding surface. A gravel surface can be maintained easily and
 
vehicle speeds and riding comfort will increase while lowering vehicle
 
operating costs. It is not the project's intent to maintain Telford
 
roads until they are resurfaced.
 

TABLE 5
 

SUMMARY OF ROADS IN PROJECT DISTRICTS BY
 
TYPE OF CONSTRUCTION (KH)
 

Province Aspha t Gravel Earth Total 

S Sulawesi 957 1615 1496 4068 
23% 40.% 37% 

NTT 129 .1040 2177 3346 
4% 31% 65% 

Totals 	 1086 2655 3673 :7414, 
15%, 36%' 49% 

2. TRAFFIC VOLUME AND COMPOSITION
 

Traffic counts are not conducted on district roads. Decisions on
 
road geometry, pavement type, and pavement thickness for roads are
 
therefore not based on traffic data. They may be based on district
 
plannerL.' intuitive assessments of traffic patterns but are equally 
lk-ly to represent an attempt to cover the maximum length of road with a 
limited budget. Furthermore, the selection of roads to be improved is 
not based on traffic volume. The relationship between traffic and road 
class is not considered, resulting in a large number of either underbuilt
 
or overbuilt roads.
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Donors have initiated traffic surveys for decision making in district
road planning and construction. 
A traffic survey method established by
World Bank consultants and Bina Marga requires that pedestrians,

non-motorized vehicles, and motorized vehicles of different types be
counted. 
 In addition, observed numbers of people trav.lling in passenger

vehicles and major types of freight being moved must be recorded.
 

The method incorporates adjustments to completed traffic counts to
obtain a non-biased base-year average annual daily traffic count (AADT).
The adjustments allow for: 1) conversion to a 24 hour basis; 2) daily
traffic variation (e.g., market day trafEic vs. non-market day);
3) seasonal variation caused, for examplil, 
 by weather and associated road
conditions, harvest peak, etc.; and 4) eEfects of inappropriate survey

site selection.
 

Tables 6 and 7 show samples of traffic volume and transport mode
distribution in four districts in the RR 1S provinces (data were taken
from traffic counts conducted under an OECF feasibility study in 1985).
 

TABLE 6
 

SAMPLE T&FFFIC VOLUMES ON DISTRICT ROADS IN THE PROJECT AREA
 

Vehicles per Day
 

District 
No. of 
Links 

200-500 
No. % 

50-200 
No. Z 

50 
No. % 

%11T 
Sumba Barat 
Ngada 

35 
50 

0 
0 

0 
0 

4 
13 

11 
26 

31 
37 

89, 
74 

South Sulawesi 
Wajo 
Gowa 

92 
60 

17 
L8 

18 
30 

42 
25 

46 
42 

33 
17 

36. 
28 

TABLE 7 

SAMPLE TRANSPORT MODE DISTRIBUTION ON DISTRICT ROADS IN THE PROJECT AREA(Total Daily Traffic Volume by Type of Vehicle on All Links)
 

District Car Bus 
 Truck Mtr.Cvcle Biccle Oxcart Trishaw 

Sumba Barat 175 16 376 6,4 28 0
Ngada 498 145 160 
0
 

513 52 50 0
Wajo 2589 479 
 :.930 3915 
 784 950 
 0
Gowa 1733 490 
 1704 3293 3950 130 400
 



G-7 

During the first year of the RRMS project detailed traffic surveys
 
will be conducted on the networks covered by the project. The
 
methodology now used by province public works offices as well as a
 
recantly introduced World Bank traffic survey methodology are adequate
 
for this purpose. To assure a valid baseline count, the first year
 
survey will be carried out by a contractor. Subsequent traffic surveys
 
will be conducted periodically by district staff after they receive
 
&ppropriate training. Spot checks by project TA will be required to
 
assure the integrity of the counts. Initially, a traffic counting
 
coordinator, assigned from the Sub-Directorate of Local Roads, Bina
 
Marga, wilt be responsible for planning, supervising and documenting each 
traffic survey. Sub-Directorate of Local Roads staff in Jakarta will
 
analyze the traffic count data. These responsibilities will be gradually
 
transferred to provincial authorities. In conjunction with the traffic
 
surveys, road condition surveys will also be conducted. The frequency of
 
the survey will be determined by project TA and Bina Marga staff.
 

3. 	CURRENT ROAD DESIGN CONSRUCTION AND
 
MAINTENANCE STANDARDS
 

3.1 DErXINITIONS
 

The vast 	majority of roads registered in district networks were
 
constructed either be±ore adequate standards were established or under
 
road progzams (Padat Karya, Transmigration, etc.) which use standards
 
below those established for district purposes. The latter roads, once
 
constructed, may be incorporated into the district network.
 

Road standards have beeq establijhed and improved over the past five
 
years. Howevcr, they have bee only selectively applied, usually under
 
donor-funded projects, and districts that do not receive donor assistance
 
do not use them.
 

In the road standards established for donor projects, the
 
construction of district roads is considered a time-staged process,
 
related to expected Average Daily Traffic (ADT). This creates a
 
classification system which recognizes these classes for district roads:
 

District 	Road Classes
 

IIIA 
Ab t 

Sealed 
IIIB 

Sealed 'ravel 

Unsealed 
IliC 

GravelEarth 

ADT (undifferentiated) 500-3000 200-500 50-200 (50 

C'
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At the first classificaticn stage, a simple grading of the natural

earth provides the running surface for Uass IIIC light traffic. The 
term "gravel" is used locaLly to include Telford cobble and All Weather
Compacted Aggregate Subgrade (AWCAS).* 
 Thus, gravel roads classed as
IIIB or IiC may be surfaced with gravel, Telford, or AWCAS. 

Under this definition, gravel, Telford, or AWCAS provides the running

surface. However, for 111B roads classified as "sealed roads," some are
 
also treated with a spray sealcoat of asphalt or used motor oil, which 
may then be coated with grave.l chips. This sealing ia intended to
stabilize the running surface and make it impermeable to wtter. 

For class IIIB roads, therefore, important design changes may be in
 
order. 
The seal for gravel may be used as ADT 'pproaches 100, and the 
more advanced sealcoat as ADT approaches 200. Because the purpose of 
each sealing method is to stabilize the road, provide a smoother running
surfRce, and to protect it against water infiltration, work must be done
 
to the subgrade and the existing base. This mainly consists of a layered
 
treatment:
 

Surface : wear-out, protective
 
Base : gravel and sand, 15 cm 
Subbase : aggregate or macadam (usually only select material),
 

10-45 cm 
Subgrade : stabilized soil (lime/cement) or stone, compacted
 

For this work, design specifications may provide lower or higher

standards, given design speeds, limiting gradients, paved widch, shoulder
 
width, camber or slope of ciowu for surface and shoulders, bridge width

(with or without sidewalks), etc. At this point, the terminology becomes
 
confusing. 
It becomes even more confusing if the subbase/subgrade work

is omitted at this stage of road building, and must be undertaken at the
 
later stage (ADT 500) of an asphalt overlay.
 

Any of the following terms may be used to describe the transition
 
from a IIIC road to a IIIB sealed gravel or sealed road: improvement,

upgrade, betterment, support work, renovation, rehabilitation, and
 
reconstruction. 
While the la',ter three terms suggest re-working to an

original design standard, in practice, no definitive design standards

exis regarding an earth or cobble road. Moreover, it is common practice
 

*This Indonesian definition of AWCAS differs from that used outside of
 
Indonesia. The standard definition is all weather crushed aggregate

surface.
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the world over to incorporate "improvements" (i.e., to "upgrade" to a
 
higher standard) at this state of road-building, to take advantage of the
 
economies of scale inherent in the very large costs associated with
 
re-working the road, virtually from the ground up: the subgrade, subbase,
 
base, and surface treatment and pavement.
 

The running surface assciated with each of the four major road
 
conditions, i.e, asphalt, sealed, sealed gravel, gravel/earth, does not
 
describe well the different kinds of surfacing whLch may be applied to
 
meet the needs of wear and stability. The Indonesian Roads Department
 
defines ten kinds of surface treatment or pavement construction above the
 
level of the IIIC gravel/earth road. In descending order of their
 
relative cost and durability, they are:
 

Running Surface Function Indonesian Term
 

Asphalt concrete: overlay, 4 cm, structural LASTON 
Two-layer asphalt (DBST): overlay, 35 mm, non-structural BURDA 
One-layer asphalt (SBST): overlay 20 mm, non-scructural BURTU 
Aggregate buton asr~'alt : overlay 3-5 cm, structural LASBUTAG 
Thin concrete asphalt: overlay, sealcoat, 3 cm, non-struc. LATASTON 
Macadam penetration: Pavement or base, 5 cm, structural LAPEN 
Thin sand & asphalt: sealcoat, reseal, 3 cm, non-struc. LATASIE 
Asphalt spread: sealcoat, reseal, non-structural BURAS 
Thin pure butou asphalt: scal, overlay, non structural LASTABUM 
All weather crushed aggreg: seal, overlay, non structural JAPAT 

It can be seen from this list that some surfacing has structural
 
propertie,., normally associated with overlay treatments (but not always),
 
while others are surface dressings of seal or spray coats without
 
structural value, and some are alternatively used for overlay or simple
 
seal. Relative structural value also indicates longer wearability and
 
gives a presumptive indication of the expected life oi the wear surface,
 
which is important to forecasts of the time lapse between the
 

rehabilitation needs of a road. The type of surface above, which is
 
applied to the general class lIdA or IIIB, therefore has significance to
 
the costs associated with routine and periodic maintenance of the
 
specific road surface being maintaine'
 

Because the use of any alternative surface treatment may depend upon
 
local materials availability, relative cost in the region, and
 
familiarity with its application, differences may exist among regions in
 
the kind of surface coat, cost, rate of wear, and service life, which are
 
not readily identifiable by the loose classification of "asphalt" or
 
toseal." Reports from the districts do not now make the needed
 
distinctions. This was seen previously Jn the class IIIB roads,
 
classified as sealed, but for which both a h'eal and a gravel condit.on
 
may exist, and, for the gravel classification, where a thin surface
 
dressing may or may not have been applied.
 

(p6
 

http:condit.on
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3.2 STANDARDS AND GUIDELINES
 

Although they are unevenly applied, most technical standards and
 
guidelines for road construction and data collection for district roads
 
are already written and are adequate or are in various stages of
 
development. Standards for geometrics and pavement are complete and
 
acceptable. They are shown in Figure 1 at the end of this Annex. Those
 
for drainage and bridge/culvert design are in draft and %ill need to be
 
approved by USAID. Several standards and guidelines for maintenance are
 
not yet available or are inadequate.
 

The Sub-Directorate of Local Roads is responsible for preparing
 
technical standards and guidelines for district road works. At present,
 
most of its attention has been focused on construction, but new donov
 
projects increasingly emphasize maintenance. The Sub-Directorate should
 
retain responsibility for the preparation of all stcndards and guidelines
 
fe- districts, but donor project consultants should assist the
 
Sub-Directorate to improve them if necessary. Table 8 gives a
 
comprehensive list of all the standards and guidelines that will be used 
for the project. Selected standards and guidelines are discussed below. 

TABLE 8 

TECHNICAL STANDARDS AND GUIDELINES FOR DISTRICT ROADS 
TO BE USED IN THE RRMS PROJECT 

Title PurDose Availability 

Construction Standards and Guidelines
 

1. Design Standards for Describe the basic road and Yes 
District Roads bridge road design parameters, 

type of pavement, width, grade, 
etc., for different levels of 
traffic. 

2. Technical Design Standards Describe the approved practices Yes 
and Guidelines or guidelines (construction) for 

designing all of the road features 
(geometry, pavement, drainage, 
bi Ldges, etc.). 

3. Materials and Construction Describe the use cf materials Draft 
Specifications and construction work thdt are 

acceptable to the government. 

4. Construction Supervision Provide guidance to construction No 
Guidelines supervisors (inspectors) on how to 

check that a contractor is 
performing the work according to 
accepted practice. 

6/3
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Title Purpose 	 Availability 

5. 	 Contruction Work Methods Basically a &.jw-to-do-it 
field guide covering the most 
frequent and important 
construction operations. 

6. Construction Unit Costs A breakdown of the cost per day or 

unit cost for each resource for
 
each construction activity.
 

Maintenance Standards and Guidelines
 

1. Maintenance Quality 	 Describe the level of condition in 

Standards 	 which the various road elements or
 

features should be maintained.
 

2. Maintenance Frequency 	 Describe the number of times per 

Rtandards 	 year that a particular maintenance
 

activity must normally be performed
 
in order to maintain the quality
 
standard for each of the features.
 

3. Maintenance Performance 	 Describe the purpose, cumpositiou 

Standards 	 of resources, approved work methcd
 

and the average daily production
 
for each activity.
 

4. Maintenance Unit Costs A breakdown of the daily cost 

and unit cost of measurement for
 
each activity accordinLg to the
 
maintenance performance
 
standard.
 

5. Maintenance Work Methods A how-to-do-it field guide 

covering the most frequent and
 
important maintenance activities.
 

Data Collection Guidelines
 

1. Traffic Counts Determines the average daily traffic 

(ADT) on a particular road link.
 

2. Maintenance Feature 	 Counts all of tha maintainable road 

Inventory 	 features according to preselected 


units of mea3urement.
 

Partially 

Yes
 

No
 

No
 

No
 

Partially
 

Partially
 

Draft
 

Partial
 
Draft
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Title 
 Purpose 
 Availability
 

3. Road/Bridge Condition 
Survey 

The inspection of each of the major 
road features which results in a 

Partial 
Draft 

quantitative evaluation of the 
condition of each of the features 
and overall condition of the road. 

Materials and Quality Control Standards and Guidelines
 

1. Materials Production 
 Similar to maintenance 
 Work Cost

Standards 
 standards. 
 Analysis
 

Forms Only
 
2. Materials Production Work 
 Similar to construction and 
 No


Methods 
 maintenance work methods.
 

3. Materials Quality Control 
 Describes the approved work 
 No
 
Guidelines 
 methods for field inspection
 

for all construction and
 
maintenance materials.
 

4. Materials StandtArd 
 Prescribes the standardized 
 Yes, for
*Testing Frocedures procedures for sampling and 
 Bina Marga
 
testing all construction anr.
 
maintenance materials,
 

Traffic Counts, Road Inventory, and Road/Bridge Condition

Survey
 

These guidelines have been developed primarily for construction purposes

and have been applied, apparently with success, 
to the data collection efforts
of other donor projects. 
It appears that the traffic counting guidelines are
adequate. The origin/destination survey sheet used during the data collection
recently financed by the OECF would be of value 
to the RRIS project because it
asks for vehicle cargo and weight, which may be an ancillary activity in the
 
rehabilitation selection process.
 

The road inventory and road/bridge condition survey guidelines will

require modification to be more useful for maintenance; e.g., 
each road/bridge
element that requires a specific maintenance activity will have to be counted

in the units that are associated with that activity (e.g., pavements ran be
measu'ed in lane-kilometers, m2
 , km, etc.) These modifications are
 necessary for the maintenance management system and developing them should be
 a task for technical assistance under the 'roject. 
 Later in the project, an
improved method of deterniaing or.erall road condition using weighted ratings

should be tested.
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3.2.2 Construction and Maintenance Unit Costs
 

The Sub-Directorate has prepared and distributed to all donor-funded
 
districts, a set of Work Cost Analysis (WCA) standards which are calculated
 
using local labor rates, materials units prices, and equipment rental rates
 
for each district. They adequately cover construction, but some standards
 
could still be added and improved for maintenance.
 

There is some doubt as to whether or not the Work Cost Analysis standards
 
agree totally wi~h the Construction and Maintenance Work Methods (e.g., WCA
 
No. K 342, New A.CAS Construction, lists a different spread of equipment and
 
thickness than does its corresponding work method, Execution Guide: All
 
Weather Compacted Aggregate Road (JAPAT), No. 07/PT/B/1983. Project
 
technical assistance should check both for consistency.
 

3.2.3 Construction and Maintenance Work Methods
 

A set of fourteen booklets covering many of the operations for pavement
 
work vas developed in 1983 for Bina Marga. All the booklets are for
 
construction and a few are applicable to periodic maintenance as well. The
 
serie6 should be expanded to cover more of the most common operations for both
 
kinds of work, such as how to cut ditches, how to smooth a road with a
 
motorgrader, etc.
 

During the same pericd, a Highway Maintenance Manual was prepared,
 
consisting of eight volumes covering maintenance, rehabilitation, support
 
work, and replacement of roads and bridges. Only volume IA has been
 
reviewed. It contains twelve of the booklets mentioned above. Many of the
 
figures appear to be taken from the series of technical handbooks by the
 
Asphalt Institute on the maintenance of asphalt pavements. These books should
 
also be reviewed by project I& and, if applicable to the districts, reprinted

and distributed.
 

3.2.4 Materials Standard Testing Procedures
 

Although not specifically developed for districts, a materials testing
 
manual is found at Bina Marga and should be adopted as the standard for the
 
proposed district Materials Units. The sampling and testing procedures are
 
based on those of the American Association of State Highway and Transportation
 
Officials (AASHTO) and the American Society for Testing Materials (ASTIl).
 
They appear to be icceptable for use under the project.
 

3.2.5 	Materials Production Standards and Mate'ials Production Work
 
Methods
 

The only guidance concerning materials production consists of Work
 
Cost Analysis forms. They do not fully describe the steps of
 
production. A set of production work method guides should be formulated
 
for aggregated production and perhaps other materials such as concrete
 
pipe and cold-mix.
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3.3 REHABILITATION AND MAINTENANCE UNIT COSTS
 

This section recommends unit prices for rehabilitation and
 
maintenance under the project. Current unit prices for labor and some
 
materials were collected from each district by PT Hasfarm. Equipment
 
rental rates for force account equipment costs were borrowed from GOI
 
Work Cost Analysis (Analisa Biaya Pekerjaan) forms. These equipment
 
costs/hour are the same as those calculated by ENEX consultants and the
 
Sub-Directorate of Local Roads in Rural Road Study Report for 5 Yr. Road
 
Programs, 1984-1989, Kupang, NTT, January 1984.
 

3.3.1 Maintenance Unit Costs
 

Unit costs for routine and periodic maintenance (shown in Table 9)
 
were estimated using the above unit prices and hourly equipment rental
 
rates. Periodic maintenance crew ccmposition and production were based
 
on the standard Work Cost Analysis forms and the Bina Marga Highway
 
Maintenance Manual (Manual Pemeliharaan Jalan) work guides. Routine
 
maintenance crew composition and production were estimated from
 
consultants' experience with maintenance activities in other developing
 
countries. An effort was made to simplify and standardize the activity
 
resources for the purpose of calculating resource requirements later on.
 

2
The materials rates (qty per m , km, etc.) specified in the Bina Marga
 
work guides were follnwed, but production figures were modified to permit
 
a reduced pace so that on-the-job training and close supervision by the
 
consultants and Public Works' staffs can introduce new techniques and
 
sound work methods.
 

The unit cost estimates derived here include full equipment
 
depreciation and all labor, management and overhead expenses. They are
 
therefore most appropriate to work let to contractors and are high for
 
force account work since government road work budgets do not account for
 
depreciation and much of the labor, mauagement and overhead expense is
 
absorbed by routine budgets rather than development budgets for
 
maintenance. The FRRMS project will use both force account and
 
contractors for maintenance. For estimating the overall project budget,
 
the higher contract unit cost should be used. However, project TA should
 
estimate the anticipated lower force account costs for later application
 
as the project proceeds.
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TABLE 9
 

SUMMARY OF ESTIMATED MA N.ENANCE UNIT COSTS
 

Type of Maintenance 


- ROUTINE - Routine 

- Smoothing 


Subtotal Routine Cost/km 
(ncl. an allowance for
 
emergency work)
 

- PERIODIC - Resealing 

- Regraveling 

- Reshaping 


Subtotal Periodic Cost 


- TOTAL MAINT. COST 

Routine + periodic
 

Sealed Roads 

km/yr 
Crew 


60 

-


350 

-

-

Average Cost of Resealing:
 

50% Chip Seal (using # 4 stone) 


50% DBST (using 3/8" # 4 stone) 


Average Unit Cost 


Average Production for Resealing:
 

$/km 


370 


370 


500 

-

-


500 


870 


$350/km
 

$650.
 

$50!0/km
 

50% Chip Seal 


50% DBST 


Average production 


Exchange Rate: $l.00 w 


100 km/yr per 400 km/iaventory
 

60 km/yr per 300 km :Inventory
 

80 km/yr per 350 km inventory
 

Rp. 1,624 (1/21/87)
 

Gravel Roads Earth Roads
 
k//77 km7yr/
 
Crew t/km Crew $/km 

100 260 125 108
 
400 55 400 55
 

-0
 

.
450 585 - 
200 200 200 200
 

785 200
 

I,100 363
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3.3.2 Rehabilitation Unit Costs
 

The RRMS feasibility study did not independently investigate actual
 
production rates (km/day) and crew compositions for rehabilitation work.
 
The Bina Marga Work Cost Analysis forms specify crew compositions and a
 
production rate, but s e of these rates are not practical; for example,

activity 1K342, All Weather Compacted Aggregated Subgrade (AWCAS), calls
 
for a gravel layer of 4 cm (loose). This is not a sufficient thickness
 
to produce a lasting riding surface. Therefore, the actual production
 
rate may be somewhat less than if 15 cm were used.
 

Instead, other donors' recent unit costs calculations have been
 
adopted. Both the Asian Development Bank and the World Bank have engaged

large teams of consultants to prepare staff appraisals for the Eighth
 
Road Project (ADB Rural Roads II) and the Highway Maintenance and
 
Betterment Project (IBRD 6066-IND). Because both projects follow up on
 
previous projects, it is assumed that their unit costs for construction
 
type activities adequately account for iocally-appropriate work methods.
 
The rehabilitation unit costs shown in Table 10 are estimated from the
 
Banks' costs, adding an inflation factor to account for the time between
 
when they were prepared (1984) and the beginning of work projected for
 
the RRMS project (1988) as well as adjustments for the 1986 devaluation.
 

TABLE 10
 

sUMMARY OF ESTIMATED REHABILITATION UNIT COSTS
 

Type of Work /km 

Rehabilitation 
- Rebuild paved road 25,725 
- Rebuild sealed road ;718,375 : 

- Rebuild gravel road 
- on existing granular surface 
-,on existing Telford or macadam surface 

12,340 
14',705 

- Rebuild earth road 7,150 

Upgrading 
- Upgrade existing gravel road to sealea'road 
- Upgrade existing earth road to gravel road, 

21,2101 
15,970 

Exchange Rate: tl.00 Rp. 1,624 (1/21/87)
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3.4 DESIGN PRACTICES 

The experience of other donors indicates tnat tne most serious design 
shortcomings are'l!adequate provision for drainage, poor vertical 
alignme.t design and inadequate recognition of pavement structure. Road 
improvements are frequently undertaken without modification of either 
horizontal or vertical alignment. There is a pronounced tendency to 
focus on the running surface to the exclusion of substructure, shoulders, 
ditches and other drainage features. Road construction is frequently 
undermined by the lack of subsoil drainage through natural shoulders. 

Finally, design is rarely adjusted to account for variations along
 
the length of the road. Standard pavement types and thicknesses are
 
designed regardless of local physical conditions or terrain; pavements
 
are therefore frequently underdesigned thus considerably reducing the
 
road's life expectancy. There is a particular disregard for the
 
importance of embankments in areas subject to flooding.
 

3.5 CONSTRUCTION PRACTICES
 

Although the experience with the construction practices of force
 
account and contractor crews differs (see Section 4.2), in either case
 
traditional construction practices are seriously deficient. The
 
experience of the World Bank-financed Rural Roads project in 25 districts
 
is typical of problems encountered nationwide and is summarized below 
(drawn from Amphico, Hoff and Overgaard, 1986). 

First, there is little recognition of the importance of shaping and
 

compaction in construcUion of subgrades. Water is rarely used to improve
 
the compactability of dry subgrades, and as a result new pavements
 
frequently break up in the first wet season after construction.
 

Second, even if pavement designs specify layered pavement
 
construction, field crews are unlikely to follow the specification and
 
structural failure of the riding surface is common. Telford
 
construction, requiring labor-intensive hand-laying techniques, can be an
 
effective base if done properly, but because wedge-shaped stones are
 
frequently placed with the sharp end of the stone facing downwards
 
directly on the subgrade, road failure is common. In instances where a
 
crushed stone layer is provided as a base, the lack of vibrating
 
compactors prevents proper compaction.
 

Third, pavement seals and reseals are usually done using the
 
penetration macadam method because so many roads deform and thus require
 
surface treatment. Poor results are assured by the uncontrolled heating
 
of bitumen over open fires, zhe primitive method of bitumen application
 
and iiLsufficient quantity of bitumen to fill the roadway pores.
 

Ik. 
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Finally, despite abundant natural gravels, gravel roads are not
popular nor are gravel construction techniques well developed. 
Gravel
requires grading if it is to be used as a riding course, and this is
generally done. not
Most gravel roads are either lacking in fines or contain
too many boulders. Specifications are rarely observed when they relate
 
to the use of screened materials.
 

3.6 MAINTENANCE PRACTICES
 

Prior to 1984, little if any routine or regular periodic maintenance
 was performed on district roads. 
 Beginning in 1984/85, the Ministry of
Home Affairs earmarked, for road maintenance, 25% of every district's

Inpres District (Inpres Kabupaten) allocation.
 

With the introduction of the 25% Inpres earmark, maintenance programs

began. 
However, many districts divert maintenance funds to road
upgrading or rehabilitation. Districts which attempt to use the funds

properly do not know how to prioritize or organize the work.
methods are poorly developed. Work


There are scattered reports of maintenance
being implemented successfully by the roadman system and, in one location
at least, by local communities. (The roadman system delegates

responsibility for certain aspects of road maintenane to individual
residents along the road. 
Forms of compensatLion vary.) These have not
been verified. Successful maintenance will require starting from
scratch, including assessing reported successes in other parts of the
country. 
 Project TA will assist in the development of guidelines for
 
maintenance.
 

4. IMPLEMENTATION OF CURRENT ROAD CONSTRUCTION AND MAINTENANCE PROGRAMS
 

4.1 ROADS MAINTAINED
 

Since the Inpres earmark for maintenance was introduced, there have
been conflicting guidelines as to how the funds should be used. 
 One set
of GOI guidelines restricts maintenance work to "stable" roads. 
 This is
not acceptable. 
 In practice, "stable" is understood to include asphalt
(paved or sealed or both) or gravel roads in reasonably good condition.
Earth roads are eliminated from consideration, even immediately after
they are constructed. 
This situation results from the application of
maintenance definitions used for national and provincial networks (which
include few earth roads) to 
the district networks. Another set of
guideline:, 
now corrected, prohibited the application of maintenance
 
funds to roads less than two years old.
 

Public Works staff have indicated that the exclusion of earth roads

from maintenance may have been an oversight and that they would not be,
excluded from maintenance programs under the AID project.
 

/6)
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4.2 FORCE ACCOUNT VS. COMMERCIAL CONTRACT WORK 

All maintenance and a small amount of construction work in Indonesia 
are executed by force account. Most cons:ruction is done by commercial
 
lump-sum contract. Contracted projects are considerably larger than
 
force account projects, but are still relatively small in value. For
 
example, for the period 1983-86, project districts in South Sulawesi
 
averaged 12 commercial contracts per year per district, with an average
 
value of only t32,000 per contract.
 

Using commercial contractors rather than force account is in keeping

with GOI policy at all levels. However, contrary to experience in many

other countries, force account construction in Indonesia has proved to be
 
more dependable than contractors. Other donors have found that, given
 
training, it yields higher quality work that is completed in a more
 
timely fashioL. There are several reasons for the poor performance of
 
contractors in district road work.
 

First, Inpres-funded contracts for work on district roads are usually
 
reserved for small local contractors. These are very small firms with
 
neither a well-trained or permanent labor-force nor basic equipment.
 
They usually recruit unskilled labor for each project. The equipment

requirements to register as a Cl, C2 or C3 contractor (defined in Section
 
4.5) are well below the minimum required to construct maintainable roads
 
or to do the quality of work proposed for the RRMS project.
 

Because of the unskilled labor, the lack of equipment and a lack of
 
technical knowledge, contract construction work methods follow
 
traditional methods and are usually labor intensive. The kind of work
 
that can be done with manual labor alone is limited to building earth or
 
gravel roads. For earth roads, simple rough pioneering is all that is
 
usually done. For gravel roads, the construction method is a hand-placed
 
Telford or coarse macadam without a gravel surface layer. Engineered

gravel cannot be done by hand. For all road types, drainage construction
 
is rartly adequate. These construction methods are generally so below
 
standard that even if maintenance activities were performed, they would
 
not be effective.
 

Because most Class C contractors do not have construction equipment,
 
contracts are sometimes modified to allow rental of the district's
 
equipment (usually at a below economic rate or sometimes without
 
charge). The practice of renting out district equipment does not work
 
well, because the contractor rarely has the skills to use the equipment
 
effectively, and has little incentive to utilize it efficiently or to
 
maintain it. Frequently, it sits idle while under the control of the
 
contractor and is unavailable for use elsewhere.
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A second reason for the poor performance of contractors is inadequate

supervision o2 contractor work by district public works offices. A third
 
is the inappropriateness of the contracts themselves. These are
 
discussed below.
 

4.3 CONSTRUCTION INSPECTION/CERTIFICATION
 

The present practice of construction inspection, called "construction
 
supervision," is weak. First, inspectors typically visit a site only
 
once a week and, due to transport shortages, sometImes only if the
 
contractor provides a vehicle. That visit is usually for the purpose of
 
noting completed progress for authorizing progress payments. The
 
inspection is further hampered by inexperienced construction inspectors

and a lack of authority to stop construction for non-compliance with
 
specifications. This authority remains with the Bupati (district head).
 

Second, materials quality control is rarely carried out, other than
 
visual checks of materials or their sources. There are no laboratory

facilities or field testing equipment in the districts. Pit-run or
 
river-run surfacing material receives only a visual approval. This
 
material should receive a gradation analysis to determine if the blend of
 
large and small sizes is within the allowable ranges permitted in the
 
specifications.
 

Fiually, sure.zvision shortcomi:tgs in Indonesia are also related to
 
problems of contract format. Contracts provide for lump sum project
 
payments. Lump sum c_..tracts, although easy for administration, are not
 
a good method for close control or workwanship of materials quality. If
 
a specific part of th job is defective, it is difficult to reject.
 

Present district practices for certifying and paying for completed

work are inadequate to assure quality work and are not acceptable for
 
RRMS purposes. The inadequacies are related to the weaknesses in
 
contractor supervision and contract format cited above. The basis for
 
progress payment is a vague "percentage of completion" rather than the
 
rate of material inputs. Since designs are rarely completp or explicit,
 
the contractor cannot otherwise be held to task. 
 Although a percentage

of the final payment is withheld for a specified period of time against
 
failure of completed work, the amount is not large enough to 
assure
 
quality performance.
 

4.4 MODEL FORCE ACCOUNT CREWS
 

It is the GOI's current policy to contract for most construction but
 
to use force account (swakelola) for all maintenance work. As discussed
 
in Section 4.2, contrary to experience elsewhere, in Indonesia force
 
account usually yields a better product than contractor labor.
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RRMS does not recommend a shift from the current GOI strategy

involving the contractor/force account mix. Further, the GOI is

reluctant to assign more work to its staff for fear of overburdening an
 
already overextended staff.
 

RRMS recommends that each district establish a model force account
 crew for maintenance. 
The crew will serve as the focus for consultant

inputs to improve the quality and efficiency of maintenance practices.

All aspects of maintenance work will be addressed from the perspective of
the field crew, including scheduling of equipment, use of materials and
labor and technical adequacy of the maintenance work itself.
 

The model crew will be drawn from existing district staff,

supplemented by additional labor only if required.
 

In addition to the district model force account crews 
for
 
maintenance, RRMS recommends the use of a model crew for rehabilitation.

As the skills and equipment required for rehabilitation are more complex
than for maintenance, and the project intends to support the commercial

contracting of rehabilitation work, it is recommended that only one model
 
force account crew per province be established for this type of work.
The model crew will be drawn from district staffs throughout the province

to serve for a specified time. At the completion of this period, the

staff member will be retuzned to the district where the individual's

training will serve to train others. 
As in the case with the maintenance

force account crews, the model rehabilitation crew will benefit from the

relatively intense technical assistance provided by the consultar-. Of
particular importance is the training of crew members to supervise the

wide range of rehabilitation work under their responsibility. This will

also include participation in supervision of contractor rehabilitation
 
work.
 

4.5 TENDER PROCEDURES
 

Contractor prequalification and selection procedures 
are explicitly

defined by law and are adequate for RR!MS purposes. Prequalification of
 
contractors is conducted every five years by the province public works
department which issues a list of contractors eligible to bid on projects
within the province, including district road projects. All contractors
 
are classified by three criteria:
 

by field of competence, e.g., irrigation, buildings, bridge
 
foundations, roads, etc.;
 

. by size of project for which they are qualified, i.e.,

specified levels of prior experience, capital and equipment for

various project sizes; and
 
by location of domicile and operations.
 

For road and bridge contractors, the following classifications apply:
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Contractor Class Size of Contract
 

A above Rp. 500 million 
B1 Rp. 200 - 500 million 
B2 Rp. 100 - 200 million 
C1 Rp. O - 100 million 
C2 Rp. 20 - 50 million 
C3 Rp. 5 - 20 million 

Tendering to prequalified contractors is done according to pro.ect
 
size and the registered location of contractors' operations. Bids for a
 
Rp. 70 million district road project, for example, are solicited from Cl
 
road contractors registered in the district tendering the work. If none
 
are available, bids are solicited from B2 contractors registered in the
 
district. If this is not successful, solicitation is made to Cl
 
contractors in adjacent districts, then to B2 contractors in adjacent
 
districts. In the event neither succeeds, bids are opened to all Cl
 
contractors registered in the province, then to all B2 contractors in the
 
province. An exception is made for certain Cl contractors defined as
feconomically weak"  such firms are granted a 10% preference when bids
 
for projects within the Cl class are evaluated..
 

4.6 ROLE OF PARASTATALS
 

In provinces located on Java and certain of the more developed
 
islands, there are large private firms technically and financially
 
capable of undertaking the road rehabilitation work propoved in the RRMS
 
project. In contrast, in South Sulawesi and NTT, private sector
 
construction capability is still limited to saller, less technical work
 
using labor intensive technology. Under GOI procurement regulations,
 
there are provincial prequalification steps for contractor eligibility
 
based on the estimated cost of work to be tendered. In project districts
 
in NTT, for example, there are seven firms, of which two are private
 
sector, that are eligible to bid on road construction in excess of
 
$500,000. In South Sulawesi, there are no private firms which are
 
eligible to bid on road construction in excess of t500,OOO.
 

The Mission's previous efforts, in Project Luwu in South Sulawesi, to
 
encourage smaller private contractors as a by-product of a larger
 
construction project were not successful. The Project Luwu road
 
component suffered significant delays and quality control problems
 
because the small firms went bankrupt and a parastatal had to complete a
 
major portion of the 178 km road.
 

As a result of the Mission's analysis and experience, it is proposed
 
to proceed with competitive procurement among the provinces'
 
pre-qualified contractors which include parastatal firms. When GOI
 
procurement regulations require soliciting tenders from outside that
 
province to ensure that the requisite ten firms bid, the Mission will
 
require that those additional firms include private sector companies.
 
The Mission Director has the authority to grant a waiver for the use of
 
government-owned businesses with host country contracting.
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4.7 RECOMMENDATIONS FOR MAINTENANCE
 

A simple maintenance management system should be introduced to each
 
DPUK and be used as the basis for planning, budgeting and controlling
 
work in the field.
 

Initially, all maintenance should.be performed by force account to
 
give DPUK staff first-hand experience in work methods, and in crew and
 
equipment management. Crew output will improve until the marginal
 
improvement becomes very small and work methods will be close to
 
optimum. This process may take several years.
 

It will then be time to experiment with alternative approaches to
 
maintenance. First, by contracting some less critical maintenance
 
activities to small local contractors, production standards will have
 
been established by force account experience, and should become the
 
standard for maintenance contracts. Experienced force account foremen
 
can be reassigned to supervise these smaller contractors. Technical
 
assistance may bc needed to draw up appropriate formats for maintenance
 
contracts. Second, pending the results of Special Studies, both the
 
roadman systtem and efforts to enlist local communities to maintain their
 
own roads should be tried on a pilot basis'and expanded into other
 
project districts as appropriate.
 

With some maintenance being performed by contract, roadmen, or local
 
communities, the personnel and equipment required for force account
 
maintenance will not have to grow to match the growth in the number of
 
maintainable kilometers from the project rehabilitation program. Some
 
maintenance work of all types should still be performed by force account
 
in order to keep a check on the production rate and unit cost of each
 
maintenance activity.
 

4.8 RECOMENDATIONS FOR REHABILITATION
 

Rehabilitation of roads to a maintainable standard, acceptable for
 
the RPRS project, will require a significant increase in the standard of
 
work now conducted in the project districts. GOI policy to promote
 
contractors rather than force account for major road work is sound but
 
neither the capabilities of the small firms normally selected for this
 
purpose nor the supervision systems normally applied by the DPUKs are
 
adequate to yield quality performance.
 

Several !jteps are recommended. First, only contractors with
 
sufficient in-house expertise and equipment should be permitted to bid on
 
RRMS-financed rehabilitation work. This will require restricting work to
 
Class Bl and A firms. Project rehabilitation will need to be tendered in
 

packages of at least Rp. 200 million (t122,000) each and province
 
governments will be required, before tendering begins, to revise contract
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regulations accordingly. Alternatives such 's tendering multi-year
 
contracts to smaller contractors (Class B2 and C) should be investigated
 
during the project to see whether a guarantee of sufficient work over
 
time would encourage smaller contractors to invest in skilled staff and
 
equipment.
 

Second, concerted attention should be paid to improving DPUK skills
 
and procedures for supervising contractors. Initially, project

consultants stationed in the districts and DPUP staff will have to bear:
 
much of the supervision burden themselves alongside DPUK counterparts.
 
Formal short-term training in supe'vision techniques (see Section 8)
 
should complement this on-the-job approach. The project must provide

adequate transport to assure mobility for inspections in the field. The
 
project, t:hrough Special Studies, should also investigate ways in which
 
DPUK supervisors can be delegated increased authority to stop work or
 
otherwise control unsr.isfactory performance in the field. One aspect of
 
this, sufficiently -importantfor a distinct Special Study, is adjusting
 
contracts from lv'mp-sum to a schedule of rates format (World Bank
 
consultants are presently assisting the GOI to revise contract formats.
 
USAID should review this work for application to the RRIIS project and a
 
standard contract format should be approved before any commitment of
 
funds for road work, including procedures for correcting unsatisfLactory
 
work.) Finally, it is recommended that one Model Force Account Crew be
 
formed per province to implement rehabilitation work in a selected
 
district. The purpose of the Model Crew will be twofold: to provide aL
 
example of techniques and work methods required to rehabilitate roads to
 
standard and to serve as a training ground, under the supervision of
 
long-term TA, for staff from all project districts. In parc:Lcular, the
 
Model Force Account Crew should be viewed as the training ground for
 
contract supervisors.
 

Third, for maintenance as well as rehabilitation work, a small
 
Materials Unit shoul.d be formed, staffed and equipped in each distrkcr so
 
that the control of materials can become a routine DPUK responsibility.
 
This facility should have at least a set of sieves and scales for
 
checking aggregate and soil gradation. It should also have field density
 
equipment, such as a sand cone set or similar device for checking

compaction density. Proctor equipment and a stove or oven should be
 
prov.tded to determine optimum soil density and moisture content. 
Concrete slump test equipment and cylinder molds should also be 
provided. Assistance for more sophisticated testing, such as Atterberg
Limits and concrete cylinder breaking, should be requested from the DPUP 
(Provincial Public Works Service) Soils Laboratory as needed. Existing 
trainiig courses for caterials testing offered by the Diklat Bina Marga
(see Section 8) are considered adequate for use by district-level 
personnel.
 

1697 



G-25
 

For the certification of completed work, the RRMS project must assure

that AID requirements are met but must also explore long-term

alternatives to the present district system which can be left in place
once AID involvement is 
over. Long-term alternatives stould be addressed
 
by the Special Studies program in tandem with the assessment of
alternative contract formats. 
 For AID-specific purposes and until

al:ernative contract formats are devised, it is recommended that each

road design be approved by a consultant engineer, that the contract
 
explicitly hold the contractor to all design specifications, and that
certification be made on the basis of adhf.ence to design and be made

jointly by a direct AID contractor, and r presentatives of the DPUK and
the DPUP. 
 The ground rules for certific tion should be understood by all
parties in the district. The stringency of certification standards

should be increased gradually and proper advance notice should be given
to contractors and force account crews who will perform the work. 
That

notice should begin with the preparation of project designs and
 
specifications, and contract documents.
 

5. ORGANIZATIONAL STRUCTURE AND STAFFING
 

5.1 RiSPONSIBILITIES
 

Districts in South Sulawesi, as in most of Indonesia, have a DPUK
 
which answers to the district chief (Bupati). This creates a distinct

separation of responsibility for national/provincial roads (DPUP Cabang
Dinas) and district roads (DPUK). 
 Within the DPUK, personnel are
sometimes rotated between road, irrigation or urban development projects.
 

The districts in NTT differ from the norm in that there is 
no DPUK.
 
Rather, the local branch office of the DPUP Cabang Dinas carries out

district road work. 
 It also handles the rehabilitation of proviucial

:oads and the maintenance of both national and provincial roads in
addition to attending to district, provincial, and national interests in
water resources and urban development. The Chief of the DPUP Cabang

Dinas thus answers to two distinct officials and interests: the Chief of
 
the DPUP and the Bupati.
 

5.2 SOUTH SULAWESI
 

The organizational structure of DPUKs in South Sulawesi differ ambng

districts because each Bupati has some organizational discretion. Only

five districts (Bone, Takalar, Sinjai, Pinrang & Jeneponto) have a Road
Section. 
 The other two (Sidrap & Bulukumba) have no structural unit for
road work. 
A Road Design section will have to be established in these
 
districts.
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The education levels of DPUK staff in South Sulawesi are shown in
 
Table 11. (Definitions of educational terms are given in Table 12,)
 
Staffing levels for technicians in the five districts with a Road Section
 
are slightly lower than in NTT, with an average of 10 each. About 50% of
 
staff in these sections are STM (technical high school) graduates. The
 
Road Section staff in Jeneponto are all SMP (first-level secondary school
 
graduates).
 

The educational levels of DPU'1 Chiefs in South Sulawesi are
 
relatively high, with most holding post-secondary degrees. A fairly

large number, however, do not have technical training: one is an Ir. avl
 
three are Drs., two are BA and one is an STM, Only one of the fiv
 
Chiefs of a Road Section is a BA (Talalar), two are an STM (Jeneponto and
 
Sinjai) and the other two are non-technical SMA.
 

5.3 NTT
 

The organizational structures of the Cabang Dinas 1i NTT are
 
uniform. They include a Road Section with Subsections for Engineering
 
Design, Maintenance, and Construction. There is a separate Planning
 
Section with Subsections for Programming, Program Control, and
 
Transmigration. Each section and subsectlon has a Chief, but the
 
technical staffs im each sectio-a may be treated as a pool without
 
permanent responsibilities and are frequently rotated from one project to
 
the next, especially in construction supervision.
 

Staffing levels for technicians average 13 in the Road Sections for
 
three of the districts.* Kupang reports having only two technicians in
 
its Road Section. Approximately 80% of the Road Section technicians in
 
the other two districts are permanent staff; tte ratio of permanent to
 
non-permanent staff is about 4 to 1. Table 12 summarizes the
 
distribution of personnel by educational level and employment status
 
(permanent or non-permanent) vs. job position.
 

5.4 PROPOSED ORGANIZATIONAL STRUCTURE
 

A uniform DPUK organizational structure is not necessary for the RRMS
 
project. Specific arrangements may vary depending upon the specific
 
needs and capacities of the locality. However, in general, the
 
organizational structure should reflect the different tasks and skill
 
areas specified below. One minimum requirement is that each DPUK have a
 
distinct section with clear responsibility for the district's road
 
development and management program. A second requirement is that it
 
include a subsection with full-time staff responsible for road
 
maintenance. For those districts which do not yet have a distinct
 
workshop unit, one will be required. Figure 2 illustrates a
 
configuration encompassing the various skill areas described below.
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TALBLE 11
 

EDUCATIONAL BREAKDOWN OF PERSONNEL,
 
SOUTH SULAWESI
 

Higher Education* Secondary 
5 Year 3-4 Year Lower 

Position Proram Program Upper LevelSMA! Level 

Ir Drs. BE BA ST SLA ST SMP 

Chief of DPUK 1 3 2 1 
Road Section, 
Chief (1) 1 2 2 
Road Section, 
Staff 24 17 6 
Plan./Pgm. Sect., 
Chief (2) 1 2 
Plan./Pgm. Sect., 
Staff 17 
Tech. Section, 
Chief (3) 1 
Tech. Section, 
Staff 2 1 

(4: 

Total Permanent 2 3 2 3 46 19 2 6 
Total Nonpermanent (4) 

Note (1) Road Section in Bone, Sinjai, Takalar, Pinrang, Jeneponto
 
Note (2) Planning Program Section in Bone, Pinrang, Bulukumba, Jenponto
 
Note (3) Technical Section in Sidrap
 

*For definitions of educational terms, see Table 12.
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TABLE 12
 

EDUCATIONAL BREAIMDWN OF PERSONNEL, NTT
 

5 
Higher Education 
Year 3-4 Year 

SecondarEy Education 
Uper Level Lower 

Other 

Program Program Level 
Positiou 

Ir Drs. BE BA STM SLA ST SMP 

Chief of DPUP 
Cabang Dinas 1 1 1 

Road Section, 1 1 1 
Chief 

Road Section, 
Staff 31 

,'(;'8) 

Planning Section, 
Chief 1 iK 1 

Planning Section, 
Staff '.13 

(1) 

Total. Permanent 2 - 2 -. 46 
Total Nonpermanent (9) 

* The analysis is only for 3 districts: Kupang, TTS, and Bliu. 

Definitions of -ducational terms
 
Ir. : Insinyur - A graduate of a 5-year engineering curriculum
 
Drs.: Doctorandus - A graduate of a 5-year non-engineering curriculum
 
BE : Engineering Associate Degree
 
BA : Libey-il Arts Associate Degree
 
STM : Technical Secondary School (High School) 
SMA/SLTA: General Secondary School 
ST : Middle School
 
SMP : Primary School 
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The field staff in both provinces are primarily temporary employees,

for whom the rate of turnover ir high. Most of these jobs do not require

skilled workecs. A ,kaintenance management system, however, will require
 
more skilled workers in the maiatenance and construction crews.
 

It i recommended that the :ollowilig should be permanent staff for
 

each DPUK:
 

Title 
 No. Required
 

1. Chief Road Section 1
 
2. Chief Engineering Subsection 1
 
3. Engineering Subsection Technicians 4 
4. Chief Maintenance Subsection 
 1
 
5. Maintenance Supervisor
 
6. Chief Rehabilitation Subsection 
 i
 
7. Foreman Rehabilitation Crew (in Model districts) 1
 
8. Construction Supervisors 
 2
 

Other staff such as foremen ard equipmenc operators for road
 
maintenance activities should also have a permanent status. 
The number
 
of foremen and equipment operators depends on the number of mainrenance
 
crews assigned to each district. This is discussed further in Section
 
5.4.3 dealing with maintenanoce.
 

5.4.1 DPUK Roads Section, Engiering and Planning Subsecri-n
 

One specifically identified group should have responsibility for
 
developing the district's road management and mainttnance plr, including

proposals for rehabilitation of deteriorated roads, and routine
 
maintenance of those rrads in good ccndition. 
 This will require staff
 
capacities to plan and carry cut traffic counts, road feature condition
 
inventories, field investigations and implementation monitoring. It is
 
also essential that there be a capacity to use 
this "raw" information in
 
tha development of long-term and short-term road management plans,

including allocating and scheduling the use of DPUK financial, human and
 
equipment resources.
 

It is preferred that this group be led by an associate degree
 
graduate in civil engineering (sarlana muda) or, at a minimum, a graduate

of a secondary technical school. He should supervise a group of four or
 
five technicians in carrying out the various field investigations and
 
surveys.
 

Data from TTU were received too late to be incorporated here. These
 
figures apply to Kupang, TTS and Belu only.
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5.4.2 Reconstruction Subsection (Rehabilitation and Betterment)
 

This section should be responsible for overseeing and supervising

road construction and rehabilitation work carried out by contractors.
 
This will require a capacity to understand and interpret technical
 
requirements, conduct field investigations, and undertake spot checks of
 
construction and Lehabilitation work. For the districts with a Model
 
Force Account Crew, this section should supervis. its operations.
 

The Chief of this subsection should be at least a graduate of a
 
secondary technical school (STM), although a graduate of a general

secondary school (SMA) may be acceptable with additional technical
 
training and experience. A supervisor will also be required to oversee
 
the work of the Model Force Account Crew. For this position,
 
con iderable experience at the field level is probably more important

than formal academic qualifications, although the foreman should be fully

capable of reading and understanding technical guidelines, plans and
 
drawings. This supervisor will require between two and five assistants
 
with responsibility for specific tasks such as surveying, equipment
 
management, road works, bridge and culvert rehabilitation. The size of
 
the force account field crew (see Table 13) will in part depend on the
 
size of the district and the extensiveness of its road system. However,
 
the crew should be large enough to undertake all aspects of road
 
rehabilitation work, and therefore should include approximately six
 
equipment operators. All the above staff should be permanent]l appointed

civil servants. Few of the eleven project districts meet this
 
requirement at present.
 

In addition, the Model Force Account Crew will require non-permanent

staff including foremen (andors), drivers and skilled or semi-skilled
 
laborers, along with 180 manual laborers to carry out rehabilitation and
 
betterment work. This category of staff need not be permanent civil
 
servants and could be contracted on an annual, monthly or daily basis.
 

Finally, this section will require two technicians to assist with the
 
planning, oversight and assessment of the use of materials in road
 
construction and rehabilitation. These staff members should be
 
graduates of a secondary technical school (STM), with field experience
 
and additional technical training.
 

5.4.3 Maintenance Subsection
 

The project will require the creation of a separate unit explicitly
 
charged with the implementation of the district's maintenance program.,
 
This will involve both force account work crews and, potentially, the use
 
of private contractors, roadmen and, possibly, community groups in
 
carrying out routine and periodic maintenance tasks.
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TABLE 13
 

RECOMMENDED PERSONNEL LEVEL FOR
 
MODEL FORCE ACCOUNT CREW
 

A. REHABILITATION AND BETTERMENT 

Permanent Staff : 

Section Head 1
 
Supervisor 1
 
Assistant Supervisors 2 5
 
Operators * 7 6
 

Sub Total 10-13
 

Non-permanent Staff 

Mandors 10 
Drivers * 6
 
Shilled laborers 10
 
Semi-skill laborers 10
 
Manual laborers 180
 

Sub Total 216
 

Total Staff Requirement 

B.' MAINTENANCE (MINIMUM CPW SIZE) 

Foreman 1
 
Operators 3

Drivers
 
Skilled laborers 2,
 
Semi-skilled laborers 2
 
Workers 10
 

Total Staff Requirement 23
 

* Number of staff required is based on equipment specified in Table 28. 

/1 
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This subsection should be supervised by a Chief who is preferably an
 
STH or SMA graduate who has at least 10 years field experience 4nd some
 
additional technical training. The Chief should be assisted by one
 
supervisor responsible for the work of each force account crew. The
 
supervisor will need two to five assistants to help oversee, superv.ise
 
and monitor the work of both force account crews and contractors. For
 
this work practical experience is of greater importance than formal
 
academic requirements. The chief and the supervisor should be pe- .anent
 
employees.
 

The force account crew for maintenance will depend upon the size of
 
the district and the extensiveness of the road network. Tables 14 and 15
 
provide specific proposals for each of the project districts in South
 
Sulawesi and NTT.
 

5.4.4 Materials Unit
 

A key element of qualtty control and field construction supervision
 
is the ability to test construction materials and completed

construction. Slump tests, compaction rates, gravel analysis, etc.
 
require specialized tests to see if they are within specifications. The
 
individual in charge of the materials unit should be a permanent employee
 
and hold an STM, at a minimum. The unit's main responsibilities are to
 
perform the necessary field ':ests on maintenance and rehabilitation work,
 
to collect samples, prepare test reports, and notify the indivicual in
 
charge in case of a deficiency.
 

5.4.5 DPUK Equipment Section, Workshop/Stores Subzection
 

The management of DPUK equipmeut is an essential part cf the overall
 
roati management and maintenance program. The equipment staI2 are
 
responsible for ensuring that road construction and maintenance equipment
 
are kept iii good working order, routinely checked and maintained, and
 
that the minimum amount possible of down time occurs for any given piece

of equipment. This will require skills in the areas of small compone-t

repairs, tire repair, lubrication, large equipment maintenance and
 
repair, welding and soldering, scock management and machine shop
 
management.
 

To carry out these responsibilities, the equipment section will
 
require a Chief with a bachelors degree in equipment engineering.

Recommended staff for this subsection include 10 positions that require a
 
total of 18 persons to perform tasks in each DPUK Workshop. The
 
recommended personnel consist of:
 

Office Quantity
 

1. Equipment Section Chief 1 (P)
 
2. Workshop/Store Subsection Chief 1 (P)

3. Equipment/Operational Subsection Chief 1 (P)

4. Administrative Subsection Chief 1 (P)
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TABLE 14 

MAINTENANCE CREW PERSONNEL REQUIRED FOR
 
SOUTH SULAWESI, 1ST AND 7TH YEARS OF OPERATION
 

Year I 1st I 7th 
Maintenance 	Crews Calculated and I Calc. Assign I Calc. Assign
Assigned 	 I 
Pinrang Routine Routine 1 1.1 1 1 0.9 1 

Smoothing I 0.1 - I 0.2 -
Periodic Resealing 0.1 - I 0.1 -

Regraveling I 0.1 1 I 0.1 1 
Reshaping I 0.1 - I 0.3 - I 

Sidrap Routine Routine 1.3 1 1 1.8 2 [
Smoothing I - - I 0.1 - I 

Periodic Resealing I 0.2 1 I 0.2 - I 
Regraveling I - - I 0.1 1 I 
Reshaping I - - I 0.3 - I 

Sinjai Routine Routine 1 0.2 1 1 0.7 1 i 
Smoothing I - - I 0.2 - I 

Periodic Resealing I - - I - -

Regraveling I - - I 0.1 -
Reshaping I - - I 0.4 1 

Bone Routine Routine 1 0.8. 1 1 2.2 2 1 
Smoothing I 0.1 - I 0.5 -

Periodic 	 Resealing I 0.1 - I 0.1 -
Regraveling I - - I 0.2 1 
Reshaping I 0.3 1" I 0.9 1 

Bulukumba Routine Routine 	 T 0.2 1 0 21.5 

Smoothing I - - I 0.3 -

Periodic Resealing I - - I - -
Regraveling I - - I 0.1 1 I 
Reshaping I - - I 0.8 1 

Jeneponto Routine Routine 1 1.1 1 1 1.3 1 
Smoothing I 0.2 - I 0.3 

Periodic Resealing I 0.1 I -

-

-
Regraveling I 0.1 - .0.2 1 
Reshaping I 0.3 1 I 0.6 1 

Takalar Routine Routine '0.9 '1 1 0.5 1 
Smoothing I - I' I - -

Periodic Resealing 1 0.2 - 1' 0.1 -
Regraveling I - ' . , -, -

Reshaping - I I 0.1. 1 
Routine Routine F7 I8
 

Province R Smoothing I - I 

Totals Periodic Resealing I 1 I . 

-

-

Regraveling I 1 I 5 
Reshaping I 2 I 5 

Resource Calculations No. of Kilometers/Crew/Year
 
IType of Road - Inventory
 

District Road MTCE Work Sealed I Gravel I Earth
 
Routine Routine 60 I 100 I 125
 

Smoothing - I 400 I 400
 
Periodic 	 Resealing 350 I - I -


Regraveling - I 450 I
 
Reshaping - I 200 I 200
 

//7 
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TABLE 15 

MAINTENANCE CREW PERSONNEL REQUIRED FOR
 
NTT, 1ST AND 7TH YEARS OF OPERATION
 

Year I 1st I 7thMaintenance 	Crews Calculated and j Calc. Assign I Calc. Assign
 
Assigned
 
Kupang Routine 	 Routine 10.5 1.51 2 

Smoothing I 0.1 - 0.4 -
Periodic 	 Resealing - I - . 

Regraveling I 0.1 1 0.2 
Reshaping I 0.1 0.7-	 1


TTS Routine Routine I 0.3 1 2.4 3 
Smoothing i 0.1 - 0.7 -

Periodic Resealing I -  -
Regraveling I - 0.1 1 
Reshaping I 0.2 1.4 1i 

Belu Routine Routine 1 0.1 - 1 0.9 1 
Smoothing I - - I 0.2 -

Periodic Resealing i - - I - -
Regraveling I - " I 0.1 1 
Reshaping I 0.1 - I 0.5 -

TTU Routine 	 Routine 0.3 1 i 1.3 2
 
Smoothing I - - 1 0.3 -


Periodic 	 Resealing I0.1 - I 0.1 -
Regraveling I - " I 
Reshaping I - - 1 0.5 1 

Routine Routine 1 2 i 8

Province Smoothing I - I -

Totals Periodic Resealing I - I 
 -

Regraveling I 	 I
1 	 3 
Reshaping I - i 3 

iResource Calculations INo. of Kilometers/Crew/Year I

IType of Road - Inventory I
 

District Road MTCE Wcrk jScaled Gravel IEarth
I 	 I 
Routine Routine I 60 100 1 I
 

Smoothing 1 - I 400 400 I
 
Periodic Resealing I 350 I - -


Regraveling i - I 450 -

Reshaping I - I 200 200 I
 



Workshop-Warehouse
 

5. echanics/Servicemen/Electrician 4 (P)
 
6. Welder 1 (NP)

7. Storeman 1 (P)

8. Dispatcher 
 1 (P)
 
9. Helpers 6 (NP)
 

10. Typist/File Clerk 1 (NP)
 
18
 

Note : P - Permanent Staff
 

NP - Ron Permanent Staff 

5.4.6 Equipment Operation Subsection
 

The Equipment Operation Subsection runs the fleet of heavy equipment
 
required for maintenance and rehabilitation. It monitors the condition
 
of all equipment and alerts the other sections as to when a piece of
 
equipment is due for service or repair. 
 Table 16 shows the number of
 
staff required to support a major function of this subsection in the two
 
districts which have model force account crews for rehabilitation.
 
(Total staffing needs for each section/subsection are shown in Tables 17
 
and 18.)
 

5.5 STAFFING REQUIREMENTS
 

Data are available in USAID/Indonesia files listing the number of
 
people employed in each DPUK, by discipline. It is not always clear
 
however, in what capacity the individuals serve, or if individual staff
 
members are responsible for more than one area of expertise. For
 
example, drivers, equipment operators and servicemen are frequently
 
interchangeable. Engineers and planners are equally flexible in their
 
assignments. Tables 17 and 18 provide an approximate indication of
 
existing and proposed staffing needs in the 11 project districts. Based
 
on the Mission's recent experience in determining provincial staff needs,
 
it should be noted that the twa tables should serve only as a guide to
 
the number and type of skills required. The goal is to make the most
 
effective use of existing staff and not to hire new staff.
 

5.6 RELATION WITH DPUP
 

The personnel required at the district level will be supplemented by
 
personnel at the provincial level with specified responsibility for
 
monitoring and supporting the work of the DPUK. 
The monitcring function
 
is to ensure that the policy directives formulated at the national level
 
are properly understood and implemented, and the support function is to
 
assist the DPUk in meeting project objectives by providing technical
 
information, guidance and assistance where required.
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TABLE 16
 

EQUIPMENT OPERATOR REQUIREMENTS:
 
REHABILITATION EQUIPMENT FOR MODEL FORCE ACCOUNT DISTRICTS 

Number of Number of Number of
Type of Equipment Units Operators Drivers 

- Bulldozer w/Ripper 1 1 
100 HP, 12 ton 

- Motor Grader 1 
100 HP, 9 ton 

- Wheel Loader 

- Vibrator Roller11 
65 HP, 6 ton 
self proppelled 

- Asphalt Sprayer w/ 1- . -

spray bar, 800 1, 
one burner towed 

- Dump Truck,-4 -" ; '4 
130 HP, 5 ton load -

- Water Tank Truck 1 " 1 
130 HP, 4000 ltr 

-Flat Bed Truck 1 " ' 

45 HP, 3.5 ton ,. 

- Rock Crusher w/Screens1 1
30 TPH 

TOTAL 12 6 6 

i.6'h:
 



TABLE 17 

SULMMARY OF EXISTING AND PROPOSED STAFFING NEEDS, 
SOUTH SULAWESI 

J I Stazf Requirement I Avatllabilit, of Lsuing Staff iI Position Ex. Nou-Permanent Staff Net New Staff fleade4
Permanent I Non-Permanent Permanent I Non-Permanent
IRoad Section I Assigned as Permanent Staff I Permanea ion-PersanenoI I I II-Chief II 1 0 I 0 II Q a!eering and Elaaning Subsection I II I 

0I
 
i-Chief 
 1 7 0 J 6I-Technical Szaff 0 I 1 0I 28 0 I 16Iliai ceuance Subsection I 0 0 12 00I I II-Chief 
 I 7 0 I 5 I 0 I 0I-Supervisor (Malnt. Fore~an) 2 00I 7 I O I 3I-A-lstant Supervisor 0 I 0I 14 .0 4 I 06 0 I 0 8 I 0
 

l~aterials UnitII 
 IIIIII
I-Chief 
 I I 7 I 0 I
I-Techniciau ' ::- 0 I: ,-"_. I . 0 I 3I 0Io0 I 14 0,o 9, 0 I 0 aI
 
lReconstruction Subsection 
 - " I I-I 

I.. 700 
' " -'I: " I-Chief 


03I-Conracror Supervisor I" I .o oI7 0..- 4 I 0 I -" 0IAssistantSupervisor I 2 3 I 0 II -0 I0 I
 

lWorkshoplSccore Subsection [1 1I-Chief 
 I~ 7 I 0 II-Hechanics/lElectrician- 4 , 0-I'28 I 3 I0I19 I 6 I 'II-Operators 10 1:0... 
, 0 13 I 33I-Dispatcher 23 5 0
1 5 0 2 0 

Iiquipment Operation Subsection <I-III 
I-EquipmentForeman I 03 3I I 3 I I 0
IlAdministratveI I I I - IIII I II I IIII-Administrator l 1 l 0 I I 0 II-Clerks/Typist 0 II 0 I 21 I 16 I 3 I0 I 0 1i
II I I F ITIITotal I 190 I 25 I12 I 52 I29 
 I 62 I19 
lte:
I. This calculation Is made for 7 project districts: Pinrang, Done. Sidrap. SinJaL. aulukuuba. Jenepouto. and Takalar.
2. From the 7 project districts, only Jeneponco has a 
force acount tree for road rehabilitation work.
3. Numbers may not add or 
subtract correctly readinp, across or downl the table since the table is compiled from district-by-district calculations and thus
assumes existing staff are no reallocated between districts.
 



TABLE 18
 

SUHMARY OF EXISTING AND PROPOSED STAFlING NEEDS,
 

SStaff Requirement I Availability of Existing Staff 
I Posicom IPermanent I Non-Permanent 1 Permanent I Non-Permanent 
IRoad SectIoal I I II 
I-Chlef I 3 0 3 0 
JEng neering and Planning Subsection I 
I-Chief I 3 0 3 0 
I-Technical Staff I 12 0 '15 0 
Iztaiceoanc,: Subsection i 
I-Chief I 3 1 0 3 0 
I-Supervisor (Mlaint. Foreman) I 3 0 3 0 
I-Assistant Supervisor I 6 0 6 " 0 

Ex. Non-Permanent Staff 
I Assigned as Permanent Staff 

I 0 
i 
I0 
I 0 
I 

0 
I 00 
I 0 

Net New Staff Needed 
IPermanent INon-Permanent 

I I 
0 I 

I 0 0 

0 0 

0 
0 

0 0 

T 
I 
I 

Islaterials unit 
I-Chie 
I-Technicilal r 

I -

3'-0 
0'j 

I 
6z \ 

S|I 
3 
0 I 

. . . . 

I 
-0I. 

0"-

0I0 
0 
0 

0 
0 

I- p r o s-

IllecoIstrucrion Subsection 
I-Chief 
I-Concractor Supervisor 
I-AsistaQE Supervisor : : I 

I 

I 
::i X " ' I 

I 
3 0 
3 I 
22I ,.:.:ii::--" 

0 

1_ 
0 

I " 
1 
I 
I 

-3 
- 3 

2 
I 
I 

0 
0 
0 

I 

I0 
10 -

/ 

odI 

. I 

I.. 

I 
1 

0 
0 
0 

I0 
f0I 

00 

I0 

I 

I ' 

I 
I 

ll~orkshoplStore Subsection 
I-Chief 
I-Mechanicsj'EleCcriclan 
I-Operators o:1,23n-e 
I-Dispatcher s e ro 

IEquipmaunc Operation Subsection 
-Equipment Foreman 

'I 
I-

I 
I 
I 
I 

I\ 
I 

12 
21 
3 T 

3 

I 
I 

I 
I 

1 

I 

. 

I 

0 
0s 
0 

0 o 

I 
I 

III
11 

I 

I 

20 

3do 

3 

~ 

I 

V 

-

0 

0 
0 
0 

0 

V'' II' " -
I-

I 
~ I0-

Iocs0'eI 
1 

I 

A 

0 

0oad0 

I 

1)0 
4 
0 

IT0nd 
I 

Ih0 

09 
0 

0 

I 

[Administrative Subsection 
I-Administrator 
I-Clerks/Typisc 

III 
1 
I 

3 
0 

-AI 
I 

0 
9 

I 
I 

' 

3 
20 

II 
I 
I 

0 
0.I 

I- 0 
0 

I 
I 

1 
0 

I0 
I9I 

IToca]. I 5 I U. Ig 61 0 I 4 I9 1 

__ 

1. 
2. 
3. 
4. 

The calculation is only made for 3 project districts: Ktupang. TTS. and Belu. 
Ddts on personnel from the district of TTU are not avaliable. 
From the 3 districts, only the district of K.upang has a force acount crew for road rehabilitation work. 
Numbers may n;ot add or subtract correctly reading across or down the table since the table is compiled from district-by-district calculations and thus 
assumes existing staff are not reallocated i"eueen districts. 
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To fulfill these two functions, additional provincial staff will be
 
required to assist the districts. These individuals must have both
 
sufficiently high professional and technical qualifications, and
 
extensive experience in road construction, management and maintenance.
 
They must be able to assist the DPUK in road management planning,
 
management of equipment, materials and manpower, oversight and
 
supervision of design and implementation, monitoring standards, and
 
reviewing budgets. To meet these requirements, these support staff must
 
have full technical qualifications as engineers, considerable experience

with the implementation of road rehabilitation and maintenance projects,
 
an understanding of the local government administrative system, and an
 
ability to assist without appearing to dominate or direct the DUK staff.
 

In addition to the assistance of the above DPUP professional staff,
 
Bina Marga will second one recent graduate engineer to each district.
 
This young engineer will work in the design office together with the TA
 
team member to further upgrade and reinforce DPUK in-hcuse capabilities.
 

6. EQUIPMENT MANAGEMENT
 

6.1 SOURCES OF EQUIPMENT
 

There is no equipment procurement policy for DPUKs. Although

districts may use their own Inpres Roads and Inpres District funds for
 
equipment purchases without unusual restrictions on amount, type,

manufacturer or origin, and although these funds may be used to purchase
 
spare parts for any type of equipment, in practice Inpres funds are
 
almost entirely used for road work.
 

Instead, districts depend on external sources for equipment, and the
 
diversity of external sources leads to a collection of equipment not 
necessarily appropriate to the districts' needs. Some equipment is left
 
to districts after a national construction project has been completed in
 
the area. Other equipment has been given by Bangda as grants in-kind to
 
complement the Inpres Dati II program (districts were not consulted as to
 
whether they could use the equipment or whether a different type of
 
equipment would be more appropriate. This aid by Bangda, however, has
 
been discontinued since FY 84/85 and it is unlikely that it will be given

again in the future). Districts which have received donor assistance for
 
district roads from the World Bank, ADB or OECF continue to utilize
 
project-supplied equipment until it is deadlined.
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A fival source is equipment owned and pooled by provincial or
 
national public works offices. At the provincial level, an equipment and
 
supplies center (ALKAL) manages equipment repairs and material stocks for,

work on national and provincial projects within the province. For
 
nationally-owned equipment, Bina Marga operates depots. Each depot
 
stores equipment that is available to surrounding provinces. When
 
available, equipment from ALKALs or Bina Marga depots may be borrcwed for
 
short-term needs upon request. There is no charge for the use of the
 
equipment itself. However, if a DPUP operator is sent with the unit, his
 
transportation and per diem costs are borne by the DPUK, as well as the
 
transport cost from the pool to the site (for a Lo-Boy, for example, Bina
 
Marga's Depot in Ujung Pandang charges for fuel and Rp. 17,000/day for
 
the driver).
 

Although private equipment rental dealers are developing, especially
 
on Java, districts rarely, if ever, use this as a source for meeting
 
equipment needs.
 

In the RRMS project districts, the equipment now on hand has come
 
from three sources:
 

OECF: Dump trucks, graders, loaders, dozers, tire rollers, 
crushers. 

BANGDA: Steel wheel rollers, hand compactors, crushers. 
DPUP and Bina Marga: 	 Dump trucks, graders, loaders, dozers, aspha66
 

sprayers.
 

hn th the exception of compaction equipment (steel wheel rollers and
 
hand compactors), most of the equipment in operating condition is four
 
years old and was provided by the former OECF project. Formally, this
 
OECF equipment belongs to the Ministry of Public Works, although it is
 
assigned to the DPUKs 	for their use. Of the eleven project districts,
 
five out of seven in South Sulawesi were provided with 0ECF equipment
 
(Pinrang, Takalar, Sidrap, Bone and Jeneponto) while only one (Beu)in
 
NTT was so provided. 	 OECF equipment now represents 57% of all operating
 
equipment in South Sulawesi and 30% in NTT.
 

Generally, ALKAL or depot equipment is not a reliable source for
 
district use. Table 19 shows the present fleet of operating road
 
equipment based at the provincial (ALKAL) facilities in Kupang (NTT) and
 
Ujung Pandang (South Sulawesi) as well as in the Bina Marga depot in
 
Ujung Pandang. The fleet based at ALKAL in Kupang consists mostly of old
 
equipment, purchased in the early 1970s with a World Bank loan. 
Few of
 
these units could be considered of real value to the districts, except
 
for such short specific tasks as the usage of a 3-tcn crane truck to help
 
remove the engine of a damaged piece of district equipment in the field.
 
In South Sulawesi, the equipment listed under Depot Bina Marga includes
 
units distributed among the six provinces under Depot VII's
 
.Jurisdiction. 
Again, some of these units may be available for such brief
 
specific tasks as using a truck-trailer from the depot to move a piece ofr 
heavy equipment to/from a district to/from the workshop in Ujung Pandang.
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6.2 	EQUIPMENT REQUIREMENTS
 

6.2.1 Maintenance
 

The first step in identifying equipment requirements was to
 
determine the equipment needed for a crew to perform road maintenance
 
activities. Table 20 idicates the types and quantities of equipment for
 
the following activities:
 

1) 	Routine Activities
 
1 Dump Truck (3.5 ton)
 
1 Hand Compactor
 

2) 	 Smoothing
 
1 Motorgrader (100 HP)
 

3) 	Resealin&*
 
1 Asphalt Sprayer, 800 liter, towed
 
2 Dump Trucks (3.5 ton)
 
1 Vibrator Roller, self-propelled, 6 ton
 
1 Flat Bed Truck (3.5 ton)
 

4) 	Regravel n&
 
1 Motorgrader (100 HP)

1 Wheel Loader (1.2 M3)
 
1 Vibratory Roller, self-propelled, 6 ton
 
4 Dump Trucks (3,5 ton)
 
1 Water Tank Truck, 4000 1
 

* Resealing is a periodic maintenance activity. It will be performed'by
 
a contractor until such time as there is enough work every year to
 
occupy a complete resealing crew.
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AVLZL ALTTY OF PROVTNCAM HM MAMA EQtIPMENT 

ita ii 4Ilu- iI1 I NTT south Sulaves i
 
No. I Typ of Equipmuet I ftaturar I Model I Year I DPUP/ALI OPUP/AL.ALI Depoc-'


I I I I I(Bina Marga)l
 
Iood INMR I Good INM I'II 	 I Good I * rT"" I- I I I I I 

I Bulldo eroatckKOlTSU/I D.60A 11971 1 1 1 7 1 0 157 1 12 

TI:S/ 19.
FIA ALL 16B 1 T 1 1 1
 

I I 	 I. 
~,Il>~ I'KOmTSU D-us 1982 -Ill I I 

MotorraG:er IKOMATSU GD.36-5H 1971 1 1 9 I21 aIl 
SI 'z. OMAsu IGD.31RC: 19 8 I . - I .- I0 I 

lStowCuaste I JAQUS 1 I3t10..L,2I 251 'S.I3N2014-14I11972 1 
141 Loa.deowhel INCO I JH-60 I I61. II BOUGH 1 197I 1 i ?'6 1I 

I MSSKTF1nR- I M-50 119741 .1 1 .1 V 
I.- I - . GU I I I I 77 I- 4 I 
(5 1'Thr"weviu1--ollari AAZ I W-6P 1 191 11 1 1 51.261 77.1. 541F 

I I-	 7 I-I"''I-	 :19746.I 

i~ ". ,-.o1 	 I I'I'" 	 -90I I I 
I- Irfteu=5 roller ISAKAI ITS-7409 119801 3 -1 24 101 74 1P.I 
1.7 1ibrati.ng roler ,ARA 11-1ooo 119831 2 - I 11 11 I I. 
I.I IAYKZOKU ~SSOTL-I80 198o I 3 I I I "I_ 
I I I I I1979I.~L V-I ~,i - i~L 
IV ... 1SINor C.Ie S8O-11320l"3 11eo - Il - I -I 
+

[ " Iuchf .aua TWIRoP IT35S 19711 - I 1., -I.I - I-I 
110 1Asphalt Sprayer LnMOFF- 19711 -- 1 1 3. 2 101 7) 

I 7 Asph.Spraye Trucki IS= I TXD 0 1 197. I : 17 ,'. I I I 1 .1I 
IIAIFuelack Truck ISUZU I TXD20 11971 "1 1 0. 41 5I0111 
l1z Water Tack Truck I TOYOTA IDAAUO 11979 I 2 1 0 : 16 : I 
I 1 1'ISUUIJ ILD-54 1980 1 1 - I I 
113~ Trailer towed. L I.WER2(AIOALiS.T20-L.291 1962 I - I 1I I I I 1 6 1 3: 1 
114 Dump Truck ISUzU TXzo 11971 2 I -11192 1 531 4631 152 1 

I I ~ISUZU ITLD S 1 4 IIIIis90198 
I -. Ii -8S0 Loadscar I.L976 I I II I 

AITOYOTADoyN IuU-30 11980 1 :31 31 I I 
I":: I I "I iV I ;."jI I 1 . - "I 
I " OI m ldI I I jrp; I" I 1 I. I- .. 

'Notest NM~ m Needs inor repaiLrs 
__-	 p :+-, ' ; -, ,
 

* 	 Year appLies to NTT only. Age for South Sulawesi equipment could not be obtained. 
M sotu depot equipment ia prsently spread and being Qsed in the six provinces under Depot VII's 

jurisdiction. 

http:1ibrati.ng
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TABLE 20
 

RESOURCES PER CREW, ROUTINE MAINTENANCE
 

Routine Activities.- Sealed, gravel and earth surfaces; frequency
 
depends on type of road
 

Labor Eguipment Materials (Max Annual)
 
J
(1) Foreman (1) 3.5 T dump truck (120) m cold mix
 

(1) Driver (1) sand operated compactor (1440) 1 asphalt prime sealed road
 
(10) Workers (315) m3 gravel - gravel roads
 

Grader Smoothing - Gravel and earth surfaces: 2 x /yr; 
800 km work/year per
 
400 km inventory
 

Labor Equipment Materials
 
(1) Operator (1) Motorgrader 100 HP None 

Periodic Maintenance
 

- Resealin - Sealed surfaces; 80 km work/year; 1 x sa 4.4 years avg. per 350 ha 
inventory 

Labor Equipment Materials (Max Annual)
 
(1) Foreman (1) Tractor (farm type) (1,100) m7 1st 
coarse stone
 
(2) Operators (1) Broom attachment (optional) (95,700) 1 1st Coarse asphalt

(3) Drivers (1) Asphalt sprayer 800 1 (1,100) m
 3 2nd coarse stone)-DBST

(2) Skilled (2) 3.5 T dump truck (99,000) 1 2nd coarse asphalt

(2) Semi-skilled (1) Asphalt tank (optional)
 
(10) Workers (1) Flat bed truck 3.5 T
 

Regraveling - Gravel surlaces; 150 km work/yr; 1 x ea 3 yrs per 450 km
 
inventory
 

(1) Foreman (1) motorgrader 100 HP (33,000) m3 crushed aggregate

3
(3) Operators (1) Loader 1.2 m (well-graded or selp:;


(4) Drivers (1) Vibratory roller material)

(1)Driver (4) 3.5 T dump truck
 
(4) Workers (1) Water tank truck
 

- Reshaping - Gravel & earth surfaces 200 km work/yr 1 x per yr per 200km I.n 

Labor Equipment Materials
 
(1)Foreman (1) motorgrader 100 HP None
 
(2)Operators (1)Vibratory roller
 
(1) Driver' (1) Water truck*
 
(2) Workers
 

*Not needed if the work is performed when the surface is moist.
 

Other Maintenance
 

Labor Equipment Materials
 
As required (1)Flat bed truck, 3.5 T As required
 

(1)Concrete mixer 0.1 m3
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5) 	 Reshaping
 
1 Motorgrader (100 HP)
 
1 Vibratory Roller, self-propelled, 6 ton,
 
1 Water Tank Truck, 4000 1.
 

6) 	 Other Maintenance
 

1 Flat Bed Truck (3.5 ton)
 
1 Concrete Mixer (0.10 m3 )
 

At the beginning of the first year of operations, all districts
 
should have equipment for routine activities, smoothing and reshaping.

This 	includes one each of the following: motorgrader, dump truck,
 
vibratory roller, water tank truck, and hand compactor.
 

The next step is to obtain the number of crews required for each of
 
the maintenance activities. The calculated number of crews is derived
 
from 	Tables 21 and 23 for South Sulawesi, and Tables 22 and 24 for NTT.
 
The calculated number of crews are given in fractions. A conservative
 
approach was taken to combine the fractional amount of work required for
 
equipment of the same type. For example: smoothing, reshaping and
 
regraveling all require a motorgrader. The sum of the fractions of
 
motorgrader needed for each activity gives the total number of required

motorgraders. If the sum is above a full number, for example 1.1 or 2.1,
 
then an additional unit is added. Tables 25 and 26 are samples of the
 
calculations done for one district. 
They summarize the calculated and
 
assigned quantities of equipment required in the 1st and 7th year of
 
operations in Pinrang District, South Sulawesi. A complete set of cables
 
for All districts is available in USAID/Indonesia files.
 

Hand compactors are used for poc-hole patching of asphalt-paved
 
surfaces. Because this activity is not done all the time, the quantity
 
of hand compactors needed is estimated in the tables as a fraction (50%)

of the number of routine activity crews. Flat bed trucks and concrete
 
mixers are needed for other types of maintenance work such as repairs to
 
bridge and drainage structures, sign maintenance, etc. One unit per

district wss est!=ia:ed. A wheel loader is need~f for regravcling 
operations. Whenever this operation is performed on a scale requiring a 
regraveling crew, one wheel loader will be added to the list of required
 
equipment. A regraveling crew is either formed at the beginning of the
 
first or at the beginning of the fourth year of operations, depending on
 
the requirements of the work program. If the crew is only formed in the
 
fourth year, at that time, a wheel loader and four dump trucks should be
 
added.
 

6.2.2 Rehabilitation
 

Rehabilitation equipment will only be required in the two districts
 
with Model Force Account Crews. The following criteria were considered
 
for selecting the types and sizes of rehabilitation equipment:
 



TABLE 21
 
ROAD INVENTORY: SOUTH SULAWESI
 

fkspiaJ.L 
_G OD D liD TOT G 

Gravel 
HOD D liD TOT GC 

Earth 
HOD D lID TOT Total 

Pinrang Km 32
IIII 

45 14 - 92 108 45 27 - 1801- 94 24 - 1181I 3901 

Sidenreng
I Rappang 

KmI 

IIII 
9 356 60 - 425 I - 79 35 45 1591-I I - - 63 631 

II 
6471 

Sinjai KmIIII 6 13 5 0 24 11 69 81 0 161 - 5 158 - 1631II 3481 

Bone 

Bulukumba 

Km 

Km 

14 

-

40 

43 

90 

37 

26 

-

170 

77 

35 

-

99 

26 

220 

172 

65 

58 

419 I 43 '121
II" 

256 I - 98 

268 

133 

79 

222 

5111 
I 

4531 

11001 

1 
7861 

Jeneponto Km 34 15 10 20 79 85 27 35 204 351 I 87 13 17 52 1641 5941 

Takalar Km 1 46 43 11
1 

- 100 0 47 43 - 90 -1 10 14 0 2411 2141 

1 Province 1141 552 227 46 966 
1 
239 392 613 372 1616 1125 341 614 

1 
416 14961 40781 

Total 1 24% 1 40%I 36% I I 

G Good HOD Moderate D Damaged liD Hleavily Damaged 



TABLE 22 

ROAD INVENTORY: NTT 

IKupangl 
ITTS 
I1I 
lBeluII 
ITTU 

_ _

Ii 
IProvince 
ITotal 

_ 

Km 

K 

Km 

Km 
_ 

Aaphalt 

[I HOD 

I
I 15 7I 
I - 8 

I - 1 

I -96 
_ _ _ _ 

I 15 112 
I 

I) 

-

-

-I 
0 
_ 

0 

lID 

-

-

-

2 
_ 

2 

Gravel 

TOT I C MOD 

22 69 111 

81- 291 

ii- 209 

98 110 10 
_ I_ _ _ 

129 79 621 
4% 

_ 

D 

199 

-

82 

10 
_ 

291 

liD 

49 

-

-

-
_ 

49 

Earth 

TOT IC MOD 

I 
4281 - -l 
2911 - 1131 

I 
2911 - -I 
301 0 0 

_ _ I _ _ _

I 
10401 0 1131 
31%I 

D lID TOT ITotalV 

90 216 3061 7561l I 
- - 11311 14301 

I I 
202 - 2021 4941I I 
0 538 5381 6661 

_ __ I _ _ I 
I I 

292 754 21771 33461 

65% II 

G - Good MOD Moderate D = Damaged HD - iheavily Damaged 
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TABLE 23 

MAINTENANCE PROGRAM:
 
SOUTH SULAWESI
 

(number of kilometers iat can be maintained in years one and seven)
 

IPinrang 

I Existing Network 

Year 
Type of Road 

Total Km 
- 390 Km 

I 
1I 
i 

S 

41 

1st 

G 

29 

E 

10 

i 

1
I 
i 

S 

18 

7th 
G 

36 

El 

24 
I
I 

ISidenreng Rappang 

Existing Network -
Total Km 
638 Km 

I 
I
I 

80 4 0 
I
I
I 

85 32 13 
i
I 
I 

Sinjai 
I 
lExisting NetworkI __ __ 

Total Km 
- 348 Km 
_ _ _ _ _ _ _ _ _ 

I 
I 9 
II__ 

7 

_ 

I 
01

I 
_ _ I_ 

5 

_ _ 

32 

_ 

331 

_ 

I 

II 
IBone 

1 
lExisting Network -

Total Km 
1099 Km 

I 
[ 

22 14 34 
[ 
[ 34 
I 

84 
[ 

102 I 
I 

IBulukumba I I 
1 Total Km I 8 0 10 115 51 91 I 
lExisting Network - 786 Km I I I 

IJeneponto I I I 
I Total Km 1 37 23 42 1 16 70 33 
lExisting network = 594 Km 

ITakalar I I 
I Total Km 
lExisting network = 214 Km 

I 
I 

55 3 0 I 20 18 5 
I 

I 
I Provincial Maintenance Total Km 

i 
1 252 80 96 

[
1 193 323 301 

S - Sealed G = Gravel E = Earth 

Note: USAID files contain computer printouts showing the kilometers of district
 
road per district that will be maintained each year. 
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TABLE 24
 

MAINTENANCE PROGRAM:
 
NTT
 

(number of kilometers that can be maintained in year- one and seven)
 

Year I 1st I 7th 
Type of Road I S G E S G E 

SK-pan 
I Total Km I 16 23 0 I 4 86 61 
lExisting Network - 756 Km I II_ _ _ _ _ _ _ _ _ _ _ _ I __ _ _ I_ _ _ _ _ I 
ITTE 1 1 
I Existing Networkn1430 Km I 2 5 38 I 2 58 22 II_ _ _ _ _ _ _ _ _ _ _ I__ _ _ _ I _ _ _ 

lBelu I I f 
I Total Km t 0 10 0 1 0 58 401 
lExisting Network " 494 Km ] II _ _ _ _ _ _ _ _ _ _ _ I __ _ _ _ I__ _ _ _ I 
ITTU 1 1 1 
I Total Km I 19 3 0 I 20 6 108 I 
lExisting Network 666 Km I I IMI eInceI I 

I Provincial Maintenance Total Km 1 37 41 38 1 26 208 4351 

S = Sealed G - Gravel E Earth
 

Note: USAID files contain computer printouts showing the kilometers of district
 
rcid per district that will be maintained each year.
 



TABLE 25 

EQUIPiENT 	 NEEDS FOR AiNUAL ROAD M&INTENANCE PROGRAM: IST YEAR, PINRANG KABUPATEN, SOUTH SULAWESI 

I I Number I__
 
I I of I Dump I flotor I Wheel I Vibrat.I Water I Flat Bed I Hand I Concrete I
 

Item Maintenance Activity I Crews I Trucki Graderi Loaderd Roller I Truck I Truck I Compac:.1 mixer I
1 _ _ _1_ I__ _1_ _ I _ _I _ __ T _ I ____I 

1 1 Routine Activities I 1.1 I1.1 I - I - I - i - I - 1 1.1 T 1.1 I
 
2Y hiSmoothling 1 I- I0.I- I - I - i 

3 I Reshap g0. 1 . - 1 0.1 I - 0.1 . - - - I - I
 

0.1 	 -T IRgraveling 111 0.1I 0.1 0.1 


5 1Other I 1.0 1 - I - I - - - .I 1.01 T I I
 
1 Total Calculated 1 1 5.1 1 0.3 [ 0.1 i 0.2 1 0.2 i 1.0 T 1.1 1 2.1 [
 

------------------- ---------I-------.I. I- - ----- i-------I------- ........ ......... ---------
I 

I Total Assigned I I6 I1 Ii I 1 I 1 I * i 2 I
 
-------------------- -------- -------------- ------- ------- j---------- I-------I-------I
 

I.
 

NOTE: 	 Total calculated quantities of equipment per crew reflect the equipment needed in the first year of maintenance
 

operations.
 
Total assigned quantities of equipment per crew reflect the equipment needed through the third year but delivered at
 
the beginning of the first year of maintenance operations.
 

* 	 Water tank truck is not needed for reshaping activity when the surface is moist. 

Dump trucks are needed for regraveling as a complete group of four units.
 
fland compactors are needed as approxima&tely one-half of number of crews for routine activities.
 



T4BLE 26 

EQUIPMENT 	NEEDS FOR ANNUAL ROAD KAINTENANCE PROGRAM: 7TI YEAR, PINRANG DISTRICT, SOUTH SULAWESI 

I INumber I I 
I I of I Dump I Motor I Wheel I VIbrat.I Water I Flat Bed I Hand TIoncrete I 

Item I Maintenance Activity I Crews I TrucI Grader Loaderi Roller I Truck I Truck I Compact.1 Mixer 1 
____I III1 	 1 _1_1 1 

1 Routine Activities 10.9 I0.9 1 - I - I - - I - 1 0.9 - I
 
2 Smootldng 10.2 I- I0.2 1- - 1 - 1 - I 
3 1 Reshaping T0.3 1 -_ 0.3 1 - 0.3I 0.3*1 - - I - I
 
1 Regraveling 1 0.1 1 4"*I 0.1 1 0.1 1 0.1 1 0.1 1 - I - | - |


5 IOther 1 1.0 1 1.0 1.0 1 - I - I "-" T I - I 1.0I
 
T Total Calculated T 1 5.9 I 3.6 i0.1 0.4 I 0.4 1 1.0 I 0.9 1.0I
 
I -- ----- I i---- I I--- I- II..........-----..............--.. - -------I
 
I Total Assigned I 16 I2 I 1 1 I1 I 1 I 1** I 1 I
 
------------- f I-----I- --- ------- ----- --- . ---------- --------- --------....... 	 - I...a ---- ---


NOTE: 	 Total calculated quiantities of equipment per crew refiuc the equipment needed In the seventh year of maintenance bU
 
operations.
 
Total assigned quantities of equipment per crew reflect the equipment needed through the seventh year but delivered
 
at the beginning of the fourth year of maintenance operations.
 

* 	 Water tank truck is not needed for reshaping activity when the surface Is moist.
 
** 	 Dump trucks are nee:ded for regraveling as a complete group of four units.
 

Hand compactors are needed as approximately one-half of number of crews for routine activities.
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• The estimated type and kilometers of rehabilitation work are shown
 
in Section 9.3. Approximately two-thirds of the work will be on
 
gravel and earth roads.
 

"	Large-sized equipment was avoided due to the narrowness of district
 
roads.
 

"	Uniformity with existing types of equipment is preferred to
 
facilitate repairs and operations.
 

" Complex equipment was omitted.
 

"	The capacity of the equipment is a function of the volume of
 
reconstruction work.
 

"	With the exception of crawler-type bulldozers, all the equipment
 
should move on wheels.
 

The types and quantities of equipment required for a basic district
 
fleet are shown in Table 27, and are discussed below. The bulldozer
 
should come equipped with a ripper. It will be used in the quarries and
 
to assist in the road work. The size and type uf motorgrader should be
 
the same as for road maintenance, to simplify service and repair as well
 
as logistics. The same reasoning applies to the selection of wheel
 
loaders, vibratory rollers, water tank trucks and flat bed trucks. The
 
asphalt sprayer should come equipped with a spraybar for sealing and
 
resealing of roads. The capacity is dimensioned to the volume of work
 
expected to be performed. Dump trucks for the rehabilitaticn group
 
should be larger than the ones used for road maintenance. The
 
recommended type has a more powerful engine of approximately 130 HP and a
 
GVW (gross vehicle weight) of at least 8.5 ton. The dump body should be
 
of heavy duty construction and with a minimum struck capacity of 3 m3.
 
A rock crusher/screening plant should be provided to districts that do
 
not have access to a commercial source of crushed aggregate. It should
 
be portable to accompany the rehabilitation group.
 

Maintenance and rehabilitation equipment needs for the first year are
 

summarized in Tables 28 and 29, for South Sulawesi and NTT, respectively.
 

6.3 AVAILABILITY OF EQUIPMENT
 

The types and quantities of equipment now operational and available
 
in the project districts are summarized in Tables 30 and 31. Only
 
equipment suited to road maintenance and rehabilitation and only
 
equipment in good or fair condition have been included. Common and
 
abundant types of equipment in the districts, such as three-wheel
 
rollers, are left out.
 

/d
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TABLE 27
 

EQUIPMENT REQUIREMENTS:
 
REHABILITATION EQUIPMENT
 

(for Model Force Account Districts)
 

Item 

No. 


1. 


2. 


3. 


4. 


5. 


7. 


8. 


9. 


10. 


Type of 

Equipmed, 


Bulldozer/w 


Ripper
 

Motorgrader 


Wheel Loader 


Roller, Vibratory 


Asphalt Sprayer 

w/Sprayer Bar 


Dump Truck 


Water Tank Truck 


w/Spray Bar 


Flat Bed Truck 


Rock Crusher/ 

Screens 


Main 

Characteristics 


100 HP, 12 ton 


100 HP, 9 ton 


80 HP, 8 ton 

articulated, 1.2 m3
 

65 HP, 6 ton 

self-propelled
 

800 1, one-burner, 

towed
 

130 HP, 5 ton load 

capacity
 

130 HP, 4,000 1, tank 


water pump driven by PTO
 

45 HP, 3.5 ton capacity 


30 TPH, portable, 

electric generator set
 

Quantity
 
Required
 

at Beginning of 1st year 

One
 

One
 

One
 

One
 

One
 

Four
 

One
 

One
 

One
 



SUMMARY OF EQUIPMENT NEEDS IN IST YEAR - MAINTENANCE, SOUTH SULAWESI
 

Pinrang Sidrap Sinai Bone Takalar Jenepontol Bulukuba
 
Type of Equipment MTCE MTCE MTCE MTCE HTCE MTCE :RC 
 MTCE Total
 

BullDozer 190 1P, 12 ton . - . - 1 - 1 
Motorgrader 100 HP I I I I 1 I1 I I I 2 11l I I 9-I 
Wheel Loader 1.2 m3 I 1 - 1 I 1 I I 1 I! I 
Roller, VibraLory 6 tons I 1 I I I I I 1 I I I I !11 1 I 8 
Asphalt Sprayer, 600 ltr j I I I I I I I I I -I 1 I 77 I 
Dup Truck, 5 tons I- I - I - I - I - I 4-4 
Water Tank Truck 4000 ltr I . I I I I I . I .LI I I I I I 
Flat Bed Truck, 3.5 ton I 1 I I I I I I I 1 I I 8 

Rock Crusher, 30TPH I - I - I - I- - Ii - I I 
Dup Truck, 3.S ton I 6 I 3 i 2 I 3 I 2 7 I-I 2 25I 
Hand Compactor I I! I I I I I I-I I 7 j 
Pick-Up Utility I 1 I 1 I 1 I I I - I 1 Ii 1 8 

Pick-Up I Ton !i I I I1 11 I1 1 I 8 

SSB Radi o I i3 I II3 I-I I 21 
Motor cycle 100 cc [4 1 4 I3 3 Is I-I I 26 
Multipurpose Tractor w/a I I I I I I I I-I 7 
Gasoline Engine Jack Hamm1erI 1 I 1 I I I I I I-I 7 
Jeep Towed Trailer, 2 tons I 2 I 2 I 2 1 2I 2 I 2 I-I 2 K I 14 
Mini Vibro Roller, 1 ton I 1 I I I 1 I I 1 I 1 I-I 1 ; I 7 
Concrete Mixer, U.1 m3 2 122 122 1212 1I I-I I 1 I: 
Concrete Vibrator 2 12 I2I I 2. I 1412 2I2 

Sheep Foot Roller - Towed I - I - I - i - - I - III -> I 
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TABLE 29
 

SUMMARY Of EQUIPMENT NEEDS IN 1ST YEAR - MAINTENANCE, NTT
 

Kupang TTS* TTU* Belu
 

Type of Equipment MTCE REC MCEJ MTCE MTCE Total
 

Bulldozer 100 HP, 12 ton I - 1 I - - I - I 1 

Mot.orgrader 100 HP 1 I{ l - -l 3 

Wheel, Loader 1.2, m3 I 1 I 1 

Prler, Vibratory 6 tons 1 I - I 1 

Asphalt prayer, 800 tr I I - - , 22-

22m Trtick, 5 tons I - I4 I -I
 
Water Tank Truck 4000 ltrJ , 1 L t 1 - -.. 1J ....3.. 


Flat Bed Truck, 3.5 ton I 1 I1 . - - I 1 I 3 

Rock Crusher, 30 TPH - , i - ! - I - I 
Dump Truck, 3.5 ton 1 6 1- - -

Hand Compactor I I I- I- L- I 1 I 2 

Pick-Uo Ut.lity I 1 1 - { 1 I 3 I 
I 1 3
Pick-UiTon 1 I 

SSB ;adio t3 1 I-1 -1 3! 61 

Motor CycleloocC= . , 44 I - - 2 6c 


Multipurpose Tractor w/a 1 I - I 2 

Gasoline Engine Jack HammerL i I I - 1 - I 1 1 2 

Jeep Towed Trailer, 2 .. 2 1 I 1 1 _tonsI 1 - - 2 4 

Mini Vibro Roller, 1 ton 1 1 I 2 

Concrete Mixer, 0.1 m3 2 - 2 j~ 4 
"
 Concrete Vibrator I - -J I2 4 

-Sheeo Foot Roller- Towed - . I - {- I 1 

Activities in TTS and TTU are postponed until 4th year of project
 

operation.
 



TABLE 30
 

AVA[LABILITY OF OPE.RATING EQUIPMENT, SOUTH SULAWESI
 

I i IrFi i I Bulu-I I
 
I Type of Equipment i Pinrang I Sidrap ISinjal I Bone lTakalarl Jeneponto I kumba I Total I
I _ _ _..__ _ I !.iI_ I I ii_ _ _ I _ _ I ~ I 
1 "." 1'I I I l I !* I I 
Iflulldoze:0-IO P, l2onI 1 , 1 I 0 I 1 I 1 I 0 I 5 II I i. I I i I I I- I
 
IIMotorgrader 100 lP I 2 I 2 I 0 I 2 I 1 I 1 I 0 I 8 I
 

I1wieel Loader ..2 3 i 2 3 I 0 I 2 I 1 2 I 0 110 I 

IRoller, Vibratory 6 ton 1 l I I 3 I 1 Ii I I I 1 I 9 I1 I I I I W I1. TT, I I 
lRoller, Rubber Tired • x2 i 2 I 0 I 2 I I 0 I 88 II i- I I I I I I I i
 
I Asphalt Sprayer, 8001 I 0 I 0 0 I 0 I 1 0 I 0 1 1 I
I I I " II I .1 ,I I I 
iDup Truck, 5 ton I 0 I 0 i 0 I 0 0 0 0 I 0 III i I II 1,.: 
ilater Tank Truck, 4000 I 0 I I I 00 ! 0 0 0 1 0 II1 I I1 I I T I" ., . 1 1 .I 
Flat Bed Truck, 3.5 ton 0 I o0I 0 01 0o 0 1 0 I 1! I, I 1; 1 I 1 i I 
Rock Crusher I 2 I i 0101 0 1 I 51 

I I T0 1 1 I 1 1 I 
Dump Truck, 3.5 ton I 12 ! 14 i 1 14 I 5 I 15 i 0 161 I1- 1 1I I I 1• I 
Hand Compactor I 2 I 41 4 I 3 I 4 I 0 I 4 121 I1 1 TV." I I I 1 I 

IConcrete Mixer . i i I 0 I 1 I 0"1 1 I 0 I 4 I 
To [I- I I8I i I IITotal 1 2.5 I--;'291 8 1:2611 51I 23 I 6 1132 I 
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TABLE 31
 

AVAILABILITY OF OPERATING EQUIPMENT, NTT 

1 i 1 1 F, -
Type of Equipment I Kupang TTS Belu i TTU* I TotalI __ _ _ _ _ _ _I _ _ 

II I _ _ _l 

1 Bulldozer 100 HP, 12 ton 0i" 1 i 3 I 0-i I 3 

I Motorgrader 100 HP II 1 0 i2I [ 0 1 i 3 I 

"i Wheel Loader 1.2 m3 I 11-.-..---' 0 1I 2 Ii 0 I 3-

i 
IRoller, Vibratory 6 ton 

Roller, Rubber Tired _ _ _ _ _ _ __ _ _ _ _ _ _ _ I 

-3 

I __ _ 

2 

0i__ 

I1 

0______i 

3 

0 

I 

I 

9 

1 . 

Asphalt Spi ver, 800 i 0 0 0 0 0, 

-Dump Truck, 5 ton 
T-I 

Tailgate Chip Spreader 

I 
'I

I 

0 

0 

11 

0 

0 
-. . 

0 
I 

0 
-
0 
' 

I 

1 

0 

I 

I 

Water Tank Truck, 4000 1I 0 0 1 0 I 0! 0 I 

Flat Bed Truck, 3.5 ton1 I 0 1 0 I 1 1I" 0 II 1 II 

t Rock Crusher-
Du=± Truck. 3.5 ton 

I 2 

5 

0

15 

I 3 

22 

Ii- 0" 

_7_ _ 

I 5 i- -I 
39 

I1 Hand Contactor I1 4 Ii 0-fi I 7 Iii 0 I 11 

I Paddlewheel Mixer I 0 0 I 0 I 0 I 0 

I Concrete Mixer O0 I 0 i 2 I 3 I 5 

I 
I 

Total 117 
i ri 

8 
,I, 

LX3.. 
i 

I 13 
Iof 

I 81 

*Source: Subdirecrorace of Rural Roads, January 1984. 

.4 
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6.4 DISPOSITION OF OECF EQUIPMENT
 

Many of the project districts have equipment which had been procured

under OECF projects. It is recommended that this equipment be used as
 
fully as possible and this assumption is incorporated in all existing

e.-uipment use calculations and all proposed equipment procurements.

Although it is possible that underutilized equipment in good repair, upon
 
inspection by an AID contractor may be assigned for use in an adjoining
 
district, this has not been factored into the calculations of this
 
section.
 

6.5 EQUIPMENT PROCUREMENT REQUIREMENTS
 

To estimate the total equipment procurement requirements for the
 
duration of the project, it is necessary to add:
 

• Eq-..pment needed at the beginning of the fourth.year of operations 
(as the rehabilitation program advances, additional k.Lome ers -oz 
road will be in need of maintenance); 

" Equipment needed for replacements; and
 

" Support equipment.
 

A tabulation of the required total amount of road maintenance
 
equipment at the beginning of the fourth year of operations is available
 
in USAfD/Indonesia files. The increase in numbers represents the
 
additional equipment that will be required to maintain the rehabilitated
 
sections of road. Except for replacement units, it is estimated that no
 
new rehabilitation equipment will be needed in the fourth year for the
 
Model Force Account districts because the rehabilitation spreads are
 
basically formed by new units acquired at the beginning of the project.
 

6.6 EQUIPMENT NEEDED FOR REPLACEMENT
 

A replacement program for existing equipment should be considered for
 
the beginning of the fourth year of operacions, estimated to occur in
 
1991. The primary need will be for trucks. The present fleet has 91 dump

trucks (3.5 tons each). At the beginning of the project it is estimated
 
that 40 units, reserved strictly for maintenance work, will be needed.
 
Thus, most districts will start the project with twice as many light dump

trucks as necessary. Because of their sparse utilization, it is possible

that many of these units will be available for continuing light

maintenance work in 1991. However, considering that these units will be
 
about nine years old in 1991, it is prudent to assume that 40 new 3.5 ton
 
dump trucks should be added as replacements at the beginning of the
 
fourth year of operations.
 

i 
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The total number of hours of operatioa for the existing heavy
 
equipment is not azcurately known, but a rough estimate can be made from
 
the Hasfarm reports and from a few units cbserved in the field. An
 
average of 600 hours of operation per year is assumed. On this basis,
 
the OECF heavy equipment currently available averages four years of age,
 
or an est mated 2400 hours of operation. Therefore, they should also be
 
considered for replacement in the mid-life of the project. These units
 
are identified in Table 32.
 

6.7 SUPPORT EQUIPMENT
 

The requirement for support equipment was estimated taking the
 
following into consideration:
 

" 	Each DPUK should receive one pick-up utility truck and one pick-up
 
truck Ul ton) to assist the Road Section and the Equipment Section,
 
respectively, in carrying out inspection and administrative
 
duties. Also, one pick-up truck (1 ton) should be assigned to each
 
rehabilitation group.
 

" 	Maintenance crew foremen should be equipped with motorcycles as a
 
means of transportation. The quantity of motorcycles required is
 
4n direct proportion to the number of maintenance crews formed for
 
routine activicles, reshaping and regraveling work.
 

• SSB radio equipment should be installed in the DPUK workshops and
 

in the mainLenance group pick-ups (mobile units).
 

A 	distribution of the support equipment is shown in Table 33.
 

6.8 EQUIPKENT PROCUREMENT COST ESTIMATE
 

Table 34 lists the equipment to be procured in the first and fourth
 
years of the project. The initial procurement cost will be primarily
 
comprised of heavy equipment necessary to perform road rehabilitation
 
work. Basically, eleven spreads of equipment would be grouped in the
 
early stages of the project in order to bring the districts' highly
trafficked links of road network to maintainable condition.
 

All support equipment should be available at the same time to ensure
 
that inspectors and foremen can travel to work sites. These vehicles
 
should be assigned exclusively to the project. For this purpose,

existing available vehicles in the districts were considered as
 
additional sipport equipment and were not subtracted from the total to be
 
procured.
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TABLE 32
 

ESTI~MT OF EQUIPMIT REPIACEMT
 

Type of Equipment Manufacturer Model 

Wheel Loader KINC JH600 
Fiat Allis 54SB 

Stone Crusher BaraLa DDVI 

Dump Truck, 3.5 ton Toyota Dyna BU-30 

Motorgrader Komatsu GD-31 
Caterpillar 120 

Bulldozer Caterpillar D6C 
Caterpillar D7G 

TABLRE 33 

SUPPORT EQUIPMENT 

Total Distributed 
Type of Eguipment Quantity to 

Pick-Up Utility 11 11 DPUK 

Pick-up (1 ton) 11 11 DPUK 

SSB Radio, Base 33 2Z Mobil Units 
and Mobile Units 

11 DPUK 

Workshops 

Motorcycles 38 26 Maintenance 
Crews in 
S. Sulawesi 

12 Maintenance 

Crws in NTT 


To be. Replaced 
in 1991 

1 Unit 
1 unit
 

4 units 

40 units 

3 units 
1 unit
 

1 unit 
1 unit 

Observation
 

One unit for each DPUK
 
Road Section
 

One unit for each DPUX
 
Road Section
 

One each, mobile units
 
One each, DPUK Workshops
 

One each at:
 
ALKAL in Kupang
 
ALKAL in Waingapu
 
ALKAL in Ende 
ALKAL in Ujung Pandang 

One for each Maintenance 
Crew Foreman at: 
Pinrang - 4 
Sidrap - 4 
Sinjai - 3 
Bone - 4 
Takalar - 3 
Jeneponto - 5 
Bulukumba - 3 

Kupang - 4
 
TTS - 3
 
Belu -2 
TTU -3 
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The total cost of US$ 9,519,847.00 represents the estimated maximum
 
amount that would be spent on road equipment throughout the project.
 
This is based on current available prices of equipment of Code 941 or
 
Indonesian origin. It is recommended that Bina Marga be responsible for
 
arrmging competitive bidding for all of the road equipment.
 

It is recommended that an equipmeat engineer be engaged before the
 
the project begins to make a comprehensive condition inventory of the
 
existiing equipment in all project districts, as well as any other
 
equipment that could be made available by Bina Marga (a case in point are
 
four new stone crushers (Golden Star) seen by consultants in the yard at
 
the ALJIL workshop in Kupang). The equipment engineer could then select
 
specific: units to be transferred to the chosen districts before the start
 
of the project. It is possible that a few units of used heavy equipment
 
in good condition can be found in the yards in Kupang and Ujung Pandang.
 
However, the project should not depend on obtaining much of its required
 
equipment from this source. The USAID project is a long-term one that
 
will use up most of the life of even new equipment; it is thus not
 
advisable to start with old, unreliable equipment. The spread of
 
equipment has to be kept as a complete operating group and the inclusion
 
of an unreliable wheel loader, for example, would disrupt the whole
 
operation.
 

6.9 OWNERSHIP OF PROJECT EQUIPMENT
 

Initially, Bina Marga should own the project equipment. This will
 
ensure Bina Marga's interest-in facilitating repair work from the ALKAL
 
workshops. The equipment should be permanently assigned to the DPUKs
 
(and be identified by code) for exclusive use in force account work. It
 
should not be rented out to contractors.
 

The issue of ultimately transferring ownership to the districts
 
should be considered only in the context of a broader investigation,
 
under Special Studies, into district equipment policy. This
 
investigation should consider district rental policies, and the
 
capability of the districts to finance and conduct equipment maintenance.
 

6.10 EQUIPMENT STANDARDIZATION
 

During bid evaluation, care should be taken to standardize, as much
 
as possible, to existing types and makes of equipment.
 
Non-standardization will require increased stocks of spare parts,
 
additional training for mechanics and operators, additional special tools
 
for major repairs, etc. The large amount of Japanese equipment funded by
 
OECF in the two provinces has effectively standardized the fleet, as
 
shown by the following current configuration of operating units in
 
project districts:
 

http:9,519,847.00
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Motorgrader (Komatsu GD 31) : 11 out of 11 units (100%)

Bulldozer (Komatsu D5OE) : 4 out of 4 units (100%) 
Wheel Loader (Kobelco LK300' : 12 out if13 units (92%) 
Dump Truck (3.5 ton) (Toyota Dyna BJ-30) : 56 out of 57 (98%) 

Although it is unlikely that large amounts of AID funds can be made 
available for Japanese equipment, with the exception of trucks for which
 
there are few alternatives with a parts and service capability
 
in-country, it is recommended that standardization be carefujly

considered in the disposition of GOI contributions to the equipment
 
budget.
 

6.11 RENTING EQUIPMENT TO CONTRACTORS
 

It has been a common practice for DPUKs to rent out some of their
 
equipment to small contrnators for road works. Most of the equipment

being rented out is road rollers, as these are the most common type of
 
equipment in the district Public Works fleets. In general, however,
 
there is much confusion in the districts as to what type of equipment can
 
be rented. This depends partly on who owns the equipment (the central
 
government, the province or DPUK) and partly on what type of work the
 
equipment is assigned to do (maintenance or construction). As a rule, in
 
South Sulawesi, all equipment owned by the DPUK as well as OECF equipment

designated for road maintenance can be rented to contractors. In Pinrang
 
and Sidrap districts, for example, OECF-financed stone crushers and dump

trucks are identified as maintenance equipment and are being rented out.
 
OECF reconstruction equipment, however, may not be rented out. Rental
 
regulations for equipment owned by DPUK are made by the district
 
governments themselves. Terms and rates vary radically from district to
 
district.
 

The Government of Indonesia is taking tentative steps to phase out
 
equipment rentals to contractors and to encourage contractors to obtain
 
their own equipment. This policy is now in force for Public Works
 
offices at the national and provincial levels but will, apparently, take
 
longer to be effective at the district level because I) most of the small
 
contractors eligible for district work do not own or have access to
 
equipment other than that provided by the DPUK, and 2) the regulations on
 
the disposition or use of equipment owned by the districts are under the
 
authority of inuividual Bupatis, not the Ministry of Public Works.
 

Present rental policies should be examined further under the
 
project. There are indications that subsidized rentals of DPUK-owned
 
equipment act as a disincentive for contractors to purchase their own
 
equipment. They also distcrt, at least in theory, the choice of
 
equipment/labor combinat Tts. Other alternatives to encourage
 
contractors to purchase t!.:- -quipment required for quality work should be
 
investigated. The gradual snfi to a system in which DPUK equipment is
 
not rented out could be facilitated, or example, by offering a
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continuity of work to local contractors through multi-year contracts;
this would attract medium-sized contractors who most probably already own
some equipment. 
Multi-year cc'tracts would also help contractors to
obtain equipment financing from local banks, or to make leasing or rental
arrangements with equipment suppliers or equipment hire firms.
 

A small but potentially significant alternative is leasing. 
Three

such firms were contacted for informatlon:
 

P.T. Amarta Karya (Jakarta),
 
P.T. United Tractors (Jakata), and

P.T. Adi Jaya Lima Pradana (Ujung Pandang).
 

Some are partly owned by the government (Amarta Karya); others are

branches of large equipment agents (United Tractorz) or are small
privately-owned and operated firms (Adi Jaya). 
 In all cases, rental
agreements are very flexible. 
Equipment can be rented with or without
operational costs (fuel, oil, parts, repairs), the transportation to the
work site is negotiable, and the form of payment is variable. 
In
general, they provide their own operators and mechanics and prefer to
have all-inclusive rates for fael, oil, maintenance, parts, all repairs
and mobilization (if within reasonable distances).
 

THE PROPOSED EQUIPMENT MANAGEMENT SYSTEM
 

With some exceptions, districts do not have the information or
procedures to manage equipment effectively. Procedures for this purpose
are already developed and used, however, for Public Works equipment at
the provincial and national levels. 
These should be adapted for use by

RRMS project districts.
 

The objective of an equipment management system is to obtain maximum
productivity from the equipment and the people who support it. 
 The four
basic elements of equipment management are discussed below.
 

6.12.1 Equipment Control
 

This consists of maintaining an up-to-date inventory of the equipment

fleet. 
The inventory identifies all units of equipment, the present
location of each, and who is responsible for each. It provides

information on the utilization of each unit, its condition, and the

avai'bility of equipment for reassignment to other work.
 

6.12.2 Servicing and Repair Management
 

Formal procedures are needed for planning, scheduling and control of
equipment maintenance and repair operations. 
A system of preventive
equipment maintenance must be defined and integrated with the scheduling
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of other work and control processes. The purpose is to ensure regular

attention to routiuw service so as to prevent excess wear which may lead
 
to breakdowns and more costly repairs.
 

To maintain control of repair operations, an equipment workshop job
 
order should be used. The form serves several purposes, including:
 

" documentation of the problems with the unit and the work that is
 
required;
 

" formal authorization for performing the work; and
 
" documentation of the actual labor hotr3, spare parts and materials
 
used in the performance of the work.
 

The workshop job order becomes the principal source document for cost
 

data related to servicing and repair for individual equipment units.
 

6.12.3 Parts Management
 

Parts management determines optimum stocks of parts and supplies. It
 
includes procedures for purchasing, warehousing, stock control and
 
issuing of parts. A key element of parts management involves maintaining
 
parts in stock at levels that are effective for equipment servicing and
 
repair and are also affordable. In setting these levels, the storemen
 
must consider such factors as the value of the items, their rate of
 
usage, and local conditions which may influence the ease of procurement

from local sources. The management of inventories of parts and* supplies

requires control of the issuance and receipt of parts so that records
 
reflect current quantities of each.
 

6.12.4 Equipment Costs
 

Analyses of the effectiveness of equipment use require detailed
 
records of the direct costs of operating and maintaining the equipment.

Cost data are also used for developing equipment unit cost rates (imputed
 
rental rates). In addition, equipment rental rates provide a means by

which the actual costs of road maintenance or rehabilitation work can be
 
identified. When rental rates include consideration of all equipment
related costs and when the amount of time of equipment usage on
 
maintainance or rehabilitation work is reported (utilization), actual
 
costs of work can be determined for future planning and budgeting.
 

Rental rates provide a convenient and reliable means for preparing
 
performance-based road maintenance budgets in ways that permit comparison
 
of the cost-effectiveness of different approaches. There are several
 
criteria and procedures commonly employed for measuring equipment usage
 
as a basis for determining the rental rate: cost per kilometer, cost per

hour, cost per day, or cost per month. It is suggested that in the RRMS
 
project, equipment unit cost rates for the districts be based on cost per
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day of actual usage. This is the simplest approach for preparing annual
 
work programs and performance budgets. It also provides the easiest way
 
of reporting actual equipment usage. For calculating these unit costs,

there are three general cost elements: direct costs (parts, repairs,

fuel, oil), indirect costs (overhead items), and depreciation. The
 
categories to be included in the equipment unit cost rate calculation
 
depend on the purpose. If rental rates are to be used for budgeting and
 
control, the indizect costs and/or the depreciation costs may be excluded.
 

It is recommended that the project adopt equipment unit cost rates
 
(rental rates), reflecting direct costs only, for preparing annual
 
maintenance programs and budgets. 
 This will simplify budgeting and
 
provide adequate funds for fuel, oil, parts, supplies and repairs. Thus,

the road work budget should not include these items. Existing procedures

at the provincial and national levels are generally adequate for this
 
purpose and should be adopted as the basis for developing an equipment

management system in each protoct district. The following existing Bina
 
Marga forms (which are'also found in USAID/Indonesia files) should be
 
used:
 

" 	for equipment control:
 
- Buku Harian Peralatan
 
- Laporan Pemakaian Peralatan (form LLP5)
 
- Laporan Bulanan Pemakaian Peralatan (form LBPP);
 

" 	for servicing and repair management:
 
- Kartu Servis
 
- Perintah Kerja Perbaikan Peralatan;
 

" for parts management:
 
-	Kartu Persediaan
 
-	Kartu Rak
 
-	Bukti Pengeluaran Barang.
 

Data provided by the system should be compiled in a simplified format (to
 
be developed by Public Works aided by the technical assistance team) as
 
the basis for establishing an average equipment unic cost race for each
 
type of equipment.
 

7. WORKSHOPS
 

7.1 CURRENT SITUATION
 

In the Outer Islands, equipment workshops exist only in districts
 
that have received donor assistance. OECF I, World Bank Rural Roads I
 
and ADB Rural Roads I projects have funded these workshops in the past;

ADB Rural Roads II and World Bank Rural Roads II are now funding new
 
ones. 
In the RRMS project, USAID will construct two workshops and will
 
upgrade nine already existing workshops.
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The experience with workshops in donor projects has been' 

disappointing: there is no concept of inventory at the district level;
 
there are no master mechanics; there are few tools for repairing
 
equipment; there are missing or incomplete repair manuals; and there are
 
inadequate budgets for equipment maintenance and repair.
 

The 	effectiveness of RRMS workshops will require several measures:
 

* 	clear responsibilities;
 
* 	upgraded capability of mechanics through training programs or new
 

trained mechanics;
 
. systems for spare parts procurement and parts management;
 
* 	systems for maintenance and inventory control of the equipment
 

assigned to each district;
 
* 	provision of manuals for maintenance and repair; and
 
* 	adequate budget allocations for workshop operation.
 

7.2 DESIGN, CONSTRUCTION AND OUTFITTING
 

Of the eleven districts, seven already have workshops (two more are
 
now constructing workshops with Australian assistance) but they require
 
improvements in order to function effectively. The exact requirements
 
will be determined by a detailed survey of each in the first year of the
 
project. The types of work anticipated are listed below:
 

- install piping for in air compressor, 3-phase electrical supply, 
water supply and saritary facilities
 

- add a washing ramp, loading ramp and a guard shelter
 
- erect permanent fences
 
- provide paved equipment storag2
 
- build an access road within each compound and from the workshop
 

to the public road
 
- provide desks and chairs, book shelves, display board for tools,
 

counters for toolroom and warehouse, workbenches, racks for spare
 
parts, and a rack for tires
 

- for some workshops, particularly ex-OECF ones, additional space
 
for tool and supplies storage and workbench area may be
 
required. Location and space for simple soil/materials tests
 
must also be considered.
 

The 	estimated cost of improvements per workshop is $32,000.
 

New workshops should be located near the DPUK, preferably on the
 

outskirts of town where there is access to easy communication with the
 

DPUK office, and where electricity, telephone and water hook-ups are
 
available.
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Although the workshops that have been constructed by OECF, ADB and
 
the World Bank differ in size, their design layout is generally the same
 
and is adequate. New workshops will have to be built in two districts:
 
Bulukumba and Sinjai in South Sulawesi. USAID will adopt the design used
 
for the ADB II project with some modifications:
 

.	 Floor thickness of the repair bays should be a minimum of 15 cm.
 
• 	The workshop should have washing, loading, and service ramps.
 
" A 3-phase electric generator set of 15 KVA should be installed.
 
" A well and a water tower should be provided for each workshop.
 
" Much greater attention should be paid to properly completing the
 

external facilities on the workshop site, e.g., access road,
 
parking areas, equipment storage area, drainage system, and
 
fencing.
 

" 	Workshop outfitting such as piping for an air compressor, and for
 
electrical, water and sanitary installations needs similar
 
attention.
 

The estimated cost per new workshop is 82,000.
 

7.3 WORKSHOP OPERATION AND TRAINING 

In view of the poor previcus experience with DPUK workshop operation
 
and management, a comprehensive training program for workshop operation
 
should cover the following areas:
 

New equipment familiarization,
 
. Field equipment operations,
 
* Equipment maintenance and repairs,
 

Spare parts identification, ordering and control, and
 
* 	Equipment management.
 

The following specific recommendations are made for equipment
 
management:
 

" 	Control: It will be necessary to use a code number for project
 
equipment (new and old) when implementing the maintenance
 
management system. It is recommended that the Bina Marga code be
 
adopted and include the letter "K" (for example, 44/001/KO1).
 
The first two numbers identify the province in which the
 
equipment is assigned, the second three numbers identify the type
 
of equipment, and the last alpha-numerical code denotes that the
 
equipment is specifically assigned for district road works.
 

" 	Inventory: Not all districts use Bina Marga's K.I.B. form
 
(Inventory Card) for maintaining an inventory control of the
 
equipment assigned to them from Bina Marga or the province. No
 
district-owned equipment is now registered in an inventory
 
format. It is recommended that K.I.i. forms be provided to all
 
districts by Bina Marga so that al'. equipment (irrespective of
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Status (condition): Up-to-date records on the condition of
 
equipment are not being kept by most districts. In the past,
 

°
some DPUKs used the Bina Marga form "Buku Hariaa Peralatan,

which is adequate to capture reliable information on the status
 
of the equipment as it is provided directly by the operator.

This practice should be required and-all such Bina Marga forms
 
adopted by the districts should be accompanied by instruction
 
booklets on how to use them. The project TA team should assist
 
in 	this area to ensure that the forms are properly completed and
 
used.
 

, 	Utilization: Again, there is no consistent record keeping system

for the use of equipment. The Bina Marga form LBPP (Laporan

Bulanan Pemakalan Peralatan) and form LIP5, which are monthly
 
reports summarizing the condition, utilization and fuel/oil

consumption of the equipment, should be adopted for the project.
 

Fuel Control: There is no established district procedure for
 
controlling fuel allocation. Each district uses its own system,

mostly entries in a simple notebook (many times not identifying

the unit in the field) and the date. In one district fuel
 
coupons are used for dispensing fuel to vehicles, but for heavier
 
equipment (rollers), the staff simply trust the operators. It
 
would be useful to apply a similar coupon system in other project
 
districts.
 

Maintenance, Servicing and Repairs: In all districts .visited,

including the ones with OECF workshops, there was no evidence of
 
any control of labor or parts for equipment maintenance ard
 
repair. Forms such as work orders for preventive Lainteuance
 
programs and schedules are not being used at all; there is 
no
 
established system for managing the work. Existing Bina Marga

forms such as Perintah Kerja Perbaikan Peralatan and Kartu
 
Service, which are now used at the provincial level, should be
 
adopted and implemented in the workshops.
 

" 	Parts Management: Systems for controlling or stocking spare
 
parts are non-existent at the district level. 
At 	the most a
 
storeman keeps a book with entries of parts and supplies

acquired. The existing parts management system used in the ALKAL
 
warehouse in Ujung Pandang is adequate for adaptation to district
 
needs.
 

" 	Parts and Fuel Purchase: Mot districts procure parts on their
 
own. 
Although funds from Inpres Penunjangan Jalan and Inpres

Dati II can be used to acquire spare parts for any type of
 
equipment with no restrictions, this is rarely done apparently

because of political pressures on the DPUK to use as much of the
 
budget as possible for road work. Instead, most districts
 
include funds in roadwork budgets for the direct costs of
 
operating equipment. This is acceptable but means that the cost
 



should be included in the 
 rental rates- used to estimate the

budget for road work and the amount allowed fok parts should be

clearly identified when receiving the funds. 
 An equipment cost
accounting system would provide this information. A separate

budget for indirect, overhead or emergency costs, not otherwise
 
provided, will be requited each year.
 

7.4 WORKSHOP EQUIPMENT AND TOOLS
 

The district workshops should be provided with tools and equipment
for washing, lubricating, changing filters, repairing tires, changing

batteries, replacing small parts, repairing minor components such as-1
alternators, starters, and water pumps, and for welding and soldering.
 

The estimated cost of the workshop equipment required for each
 
district is: 

1. Lubrication Service Equipment 
2. Tire Service Equipment 
3. Battery and Electric Section Equipment 
4. Diesel Injection and Hydraulic 

US$ 17,000 
17,000 
5,000 

Section Equipment
5. Repair Section Equipment 
6. Welding, Body and Paint Section 

3,000 
15,000 

Equipment 
7. Machine Shop Section Equipment
8. Miscellaneous 

35,000 
7,000 
1,000 

US$ 100,003
 

For the two new and nine existing workshops, the total cost will be
approximately U.S. t668,800. 
A detailed final list of workshop equipment
and tools should be prepared by a project consultant early in the project
so 
that equipment can be procured while the new workshops are being built.
 

7.5 RESPONSIBILITIES AND RELatIONSHIP TO ALKAL
 

Bina Marga classifies the type of work done in workshops in five
 
levels:
 

Level I : Maintenance work done by operators and drivers before
 
and after they operate equipment.
 

Level II : Preventive maintenance work done by mechanics and
 
serviceman in the workshop area.
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Level III : Adjustments and minor repairs done by mechanics in the
 
workshop. 

Level IV : Major repairs done by master mechanics in fully-equippe 
workshops. This includes overhauling engines, 
tranmissions, and changing clutches in heavy equipment. 

Level V : Repairs that require the fabrication of parts and major 
rehabilitation of equipment in very damaged condition. 

Work to be done at DPUK workshops should be limited to levels II and
 
III. Workshops should restrict their attention to equipment and should
 
not be responsible, as some have in the past, for materials testing.
 
Repairs that necessitate dismantling and assembling units that need
 
setting or adjustments using special tools, equipment or facilities
 
should be done at AL-KAL workshops. These are tasks defined under levels
 
IV and V. For transpoting district equipment in need of level IV or V
 
repair, ALKAL workshops in Kupang and Ujung Pandang should be required to
 
use their existing Lo-Bed truck-trailers. These units are now under
 
ALKAL control and upon request can be assigned to provide support to
 
DPUK's workshops, as per directives from Bina Marga, provided that funds
 
for the direct costs are available in DPUK budgets.
 

When repairs that are beyond the districts' capability can be
 
performed in the field without transporting equipment to the A.LKAL, the
 
RRMS project should consider utilizing the procedures previously
 
established under the OECF project in South Sulawesi. Under these
 
procedures, the ALKAL periodically sends a mobile workshop based in Ujung
 
Pandang to each project workshop to check the equipment's condition.
 
Each mobile workshop team consists of a mechanic, a logistics person, and
 
an equipment/spare parts specialist. The team spends an average of five
 

days in each district, during which the mechanic examines in detail every
 
piece of equipment. The spare parts specialist helps DPU1K equipment
 
personnel to prepare a list of spare parts necessary for any equipment in
 
need of repair. The list is tnen approved and signed by the Chief of the
 
DPUK. Upon returning to ALKAL the list is submitted to the equipment
 
coordinator who reviews it and his office prepares a "Request for Repair"
 
(Permintaan Perbaikan). This is submitted to the repair section at the
 
ALKAL which issues a work order complete with a request list of spare
 
parts, and sends it to the storeroom. The storeman evaluates and checks
 
the list against the inventory of parts acquired by the project and
 
stored at ALKAL. Spare parts are released from the storeroom and given
 
to the mobile workshop mechanic. Upon returning to the district, the
 
mechanic repairs the equipment. A report is made and the work order is
 
closed, signed by both the mechanic and the Chief of the DPUK.
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The ALKAL in Ujung Pandang has three mobile workshop teams attending
 
seven districts with OECF equipment. Adding two more AID-funded
 
districts (Sinjai and Bulukumba) might necessitate the addition of at
 
least one more mobile workshop (this is not included in the recommended
 
list of equipment to be procured but should be considered later in the
 
project).
 

The current practices for purchasing spare parts for OECF equipment
 
in South Sulawesi should also be considered for the RRMS project. These
 
procedures are as follows. Periodically (usually once a year), each DPUK
 
makes a list of spare parts needed for maintaining OECF equipment. The
 
list is submitted and reviewed by ALKAL, which then p ,:rhases in bulk.
 
When spare parts (filters, etc.) requested are not available at the
 
ALKAL, the 4JJKAL can directly purchase parts if the total cost per
 
district for the year does not exceed Rp. 1 million. If the tota cost
 
exceeds Rp. 1 million, a competitive procurement i held. Parts are 
received and stored at ALKAL's warehouse and distributed to each DPUK 
according to its needs. These spare parts are kept in stock for future 
maintenance use. 

8. TRAINING 

8.1 ASSESSMENT OF TRAINING IN THE MINISTRY OF PUBLIC WORKS
 

The Ministry of Public Works (MPW) employs a staff of about 110,800
 
including 12,200 permanent staff at the central level, 70,300 permanent
 
staff in the DPUPs, and 28,300 staff in temporary positions for specific
 
project assignments. Staff of district Public Works offices are not
 
included in these figures; as employees of the district government, they
 
are technically staff of the Ministry of Home Affairs.
 

The MFW began to provide regular in-service training for its staff
 
during the mid-1970s. By the mid-1980s, training in local universities
 
(degree and non-degree) accounted for about )'alf the training time and
 
60% of the APBN budget provided. Short courses accounted for the
 
remaining 40%. Figures have not been available for the amount of
 
additional money provided out of district and provincial budgets for
 
these activities.
 

The management structure for MPW staff training is headed by a
 
central Training Department, the Pusdiklat, which reports to the
 
Secretary General of the MPW. The Pusdiklat is responsible for
 
coordinating training programs in the MPW and for providing short courses
 
in cross-sectoral su'bjects for central, project and provincial staff.
 
Three subunits (Bidang Diklats), corresponding with the three Directorate
 
Generals of Pengairan, Bina Marga and Cipta Karya (water resources,
 
highways and urban development), are responsible for arranging training
 
related directly to their respective technical subsectors.
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Pusdiklat is theoretically supposed to oversee and coordinate
 
training of the three Bidang Diklats and to oversee general training
 
(e.g., Ministry procedures). In fact, the Bidang Diklats get most of
 
their funds through the Directorate Generals and not through Pusdik" at
 
because training is tied to projects, and most projects are budgeted
 
through the Directorate Generals. Thus, Bidang Diklats are more
 
responsive to their Directorate General than Pusdiklat, and Pusdiklat is
 
really peripheral to the central tasks and activities of the Directorate
 
General.
 

For deparznental employees in Jakarta, training, including
 
administrative costs, is financed mainly through development budgets
 
(DIPs;) allocated to the Pusdiklat and the Bidang Diklats of the
 
Directorate Generals. The DPUPs and DPUK] also contribute to the 
finanLcing of training for their provincial and district staff, but it is 
unclear how much they provide or what budget priority they give to 
trai ing.
 

Short courses are delivered mainly at five Regional Training Centers 
(RTCs;) owned or rented by the Pusdiklat and located in Bandung, Surabaya, 
Yogyakarta, Medan and Ujung Pandang; several other training facilities, 
owned or leased and operated by the three Directorate Generals, also 
exist;. The bulk of their activities are part of larger projects, most 
commonly involving A.PBN funds channeled through one of the three 
Directorate Generals.
 

As a result of the RTCs' reliance on other agencies for training 
prog::ams and funds, they largely respond to demands from other agenciLs 
rather than attempting to initiate their own programs. Even for training 
programs funded through their own DIPs, the RTCs exercise little or no 
control over the content of training or the selection of participants. 
For training funded by other divisions of the Public Works organization, 
the RTCs also have no :ontrol over the appointment of teaching staff,
 
most of whom are from outside the ITC. The head of the RTC and his
 
staff, then, are largely administrators of training facilities, with only
 
occasional actual teaching responsibilities or substantive involvement in
 
the development of training programs.
 

Despite the importance placed on manpower upgrading by the MPW, the 
effectiveness of the training provided is limited by: 1) poor 
coordination and inefficiences in planning and wanagement of courses for 
staff, 2) insufficient facilities to provit$e. for the volume of training 
required by staff, 3) inadequate experience with the provision of 
training for smaller contractors and mandors, 4) a theoretical rather 
than practical orientation, 5) limited use of professioLal trainers, and 
6) lack of continuity in presentation materials and the details of 
cu:ricula. 
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Bina Marga training also tends to be too theoretical with littleemphasis on practical skills and with institutional disin.cc.ntives similaz 
to these encountered in other programs. 
 These include:
 

" 
trainers have a strong incentive to produce new materials (earn

overtime) rather than rely upon prevlously-developed modules;
" 
trainees have a strong incentive simply to attend training without

giving attention to itn utility in their work.
 

While exact figures are not available, in the aggregate, training for
DPUP staff lags behind that for central and project staff. Only 7% of
the total APBN cost of short-term training is spent on 
DPUP staff.
 

The policy toward training for DPUK staff is somewhat ambiguous due
 
to the structural cleavage between the Ministry of Public Works and the
Ministry of Home Affairs. Although the MPW has a general mandate to
provide technical training for DPUK employees, there is no direct

authority to identify and take steps to address DPUK needs. 
 One
mechanism that has developed recently is the allocation of a small amount
of Inpres Penunjangan Jalan to central Bina Marga authorities to prepare
courses exclusively for DPUK staff. 
Eleven standard courses have been
developed, largely for training employees from DPUKs where donor-funded
projects are active. 
These courses include most of the common skill
 areas required for DPUK work: project management, mechanfcs and advanced
mechanics, construction supervision, quality control, laborazory skills,
workshop management, field gang skills, surveying, and equipment
operation. 
The courses have been given both at RTCs and at selected DPUP
sites. 
 Although these courses are well administered, they are
nonetheless insufficiently field-oriented and instructors are not skilled
 
as trainers.
 

A chronic constraint to training for DPUK staff has been the
 
financing of travel, room and board for trainees. 
This is typically the
responsibility of the DPUK, yet there is rarely a clearly identifiable
 
source of funds to tap for this purpose. Finally, the DPUK rarely
participates in determining the content of courses, the timing of
training, or the number of training positions open. 
This at times

results in the inappropriate selection of trainees.
 

Experimental efforts using private equipment supplier training

courses for operators and mechanics are reported to be quite successful.
 

These observations suggest that training for DPUK staff be physically
and theoretically as close to the field as possible. 
The new structure
of DPUP-DPUK relations allows an enhanced role for the DPUPs in
facilitating training for DPUK staff. 
The RRMS project should not focus
 on Pusdiklat, but should utilize the Bina Marga Bidang Diklat in tandem
with DPUP staff to 
provide training either at the DPUP or, ultimately, in

the districts themselves.
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8.2 TRAINING NEEDS
 

The greatest need for training is in maintenance and rehabilitation
 
planning skills, including selecting standards for roads, identifying the
 
work needed to meet standards, and managing resources to organize and
 
control the work. Maintenance requires more sophisticated management

than construction - district offices must distinguish between critical 
and routine needs and must be able to respond flexibly, fitting routine
 
maintenance activities in between emergency repairs. At the same time,
 
there is a continuing need for training in the technical aspects of
 
implementing maintenance work, teaching field staff how to fill in pot
 
holes, etc. With this perspective in mind, the following training
 
program is recommended.
 

8.2.1 Short-Term Training for-Planning
 

The plannng procedures adopted by the project will introduce new
 
tasks to distriat staff. Under the project, DPUK and perhaps Bappeda II
 
(district regiunal planning board) staff will be required to measure
 
traffic periodically in order to select links for project-financed
 
reconstruction work. They will need to monitor road feature conditions
 
routinely for maintenance decisions. Key skills now lacking in the DPUK
 
are techniques for conducting road/bridge inventory and condition
 
surveys, and traffic counts. DPUPs and the Sub-Directorate for Local
 
Roads have the skills and procedures to conduct these tasks and should
 
assist in introducing them to the districts. This should be done through
 
short-term courses at the DPUP or in the district with assistance from
 
the TA team.
 

A second category of planning skills that the districts will need to
 
acquire is maintenance planning. These are the procedures required for a
 
maintenance management system and include tasks such as estimating and
 
setting standards for work crew performance, setting priorities for
 
tasks, etc. The target group for these skills should be DPUK
 
administrators at the Section Chief level and above. On-the-job training
 
by project TA over a period of years rather than formal coursework, is
 
proposed in this case although seminars will be required to introduce the
 
logic and procedures of maintenance management.
 

8.2.2 Short-Term Technical Training
 

Short-term technical training should be primarily targeted to force
 
account foremen, staff who supervise contractors, and materials control
 
personnel. Short-term technical training should be carried out primarily
 
during the rainy season when road work is stopped. It should be
 
conducted through short courses, whose topics would include the following:
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" For Foremen
 
maintenance work methods
 
crew organization
 
recording and reporting procedures

materials handling,
 
others, as identified duringproject implementation
 

" For Contractor Supervisors
 
grading designs and specifications
 
supervision techniques
 
others, as identified during project implementation
 

" For Materials Control Staff
 
testing equipment
 
sampling techniques
 
others, as identified during project implementation.
 

In addition to the need for training in construction-related fields,

road design skills also require upgrading. Bina Marga has not yet

developed a course in road design. It is recommended that with the

publication of Bina Marga's new Technical Guidelines for District
 
Roadworks, a training program be introduced to implement the new
 
guidelines.
 

Short courses should be kept to a week or less whenever possible. It
 
is suggested that they be held initially at existing training centers
 
(DPUP and RTC) but, beginning in the second and third years, they should
 
be gradually moved to the districts themselves. For planning purposes,

it should be assumed that 10 to 15 man-days per year of short-term
 
training in these topics would be adequate for each DPUK emplbyee in
 
these positions.
 

Practical and applied techniques should be stressed. For this
 
reason, Public Works staff with long field experience should be utilized
 
as much as possible to assist in preparing and delivering short courses.
 
However, professional trainers from the TA team and/or the Bina Marga

Bidang Diklat should assist in organizing the presentations. Holding
 
courses in the districts will help to rromote a practical, as opposed to
 
a theoretical, tone. 
 On-site field work, including follow-up visits over
 
time, should be incorporated into the training program.
 

A complete inventory and review of all potentially useful existing

materials and courses should be conducted early in the project in order
 
to develop a core set to be used under the project. Prior to the
 
development of a detailed RRMS training plan, the existing eleven DPUK
 
courses should be reviewed for their use in or adoption for the project.

Training materials not available from that source are likely available
 
from the extensive collection of course outlines, slides, films, etc. now
 
scattered about at various training centers.
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Financing may be required for minor improvements to existing course
 
materials, but most short course training can begin before any

improvements are made. 
 (It should be noted that field visits indicated
 
many of the pre-packaged teaching aids were not being used; further,
 
there are built-in disincentives to using pre-packaged materials. TA
 
consultants will have to weigh these concerns as part of the review of
 
existing materials.)
 

Although foremen, contractor supervisors, and materials control staff
 
should be the primary target of this short-term training, deficiencies of
 
other DPUK staff in specific technical skills important to the project
 
(topograpiical surveying, drafting, etc.) may become apparent as the
 
project is implemented. Funds should be held in reserve for such
 
purposes and existing facilities or courses utilized to address them as
 
the need arises. One training mechanism suggested by DPUP staff was
 
short internships of DPUK personnel on DPUP projects. This should be
 
considered further.
 

During the first year of the project, while the review of training -.s
 
taking place, it is recommended that a small number of DPUK staff
 
participate in selected courses from the eleven standard courses now
 
offered in order to provide an opportunity to assess the courses' utility
 
and to get a start on skills that will be in demand early in the project.
 

8.2.3 Long-rerm Training
 

Long-term training should not be the primary focus of the project
 
training program. However, the project will provide for long-term

in-country undergraduate civil engineering training for up to two persons
 
per district in districts with a relative shortage of staff trained to
 
this level. These persons should be only from the Section Chief level or
 
above. The benefit would be a general improvement in the district's
 
quality of design and implementation.
 

Care should be taken to assure that the absence of staff who are in
 
long-term training does not impede project implementation. The
 
eight-year liie of the project allows for a measured pace for long-term

training, but consideration should be given to secondment of DPUP staff
 
to DPU -mitions left vacant during the training period.
 

It is also recommended that up to eight master's degrees be funded. 
RRMS will require considerable input from both DPUP and Ministry 
(especially Sub-Directorate of Local Roads) staff. The newly-defined 
role for DPUPs means DPUP staff must provide leadership in the areas of 
maintenance planning, constructiou supervision and pavement management.

A new IBRD-funded master's degree program was recently introduced at the
 
Institute of Technology Bandung. It is recommended that once the project
 
is well underway, up to six DPUP candidates be selected for this
 
program. The RRIMS' focus on long-term district road policy and planning
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will focus primarily on the Sub-Directorate of Local Roads in the 
Ministry of Public Works. Sub-.Directorate staff are civil engineers

without specialized training in the planning or economic issues they

face. Up to two master's degrees will be financed in related fields.
 

8.3 TRAINING OF CONTRACTORS
 

The bulk of rehabilitation and a growing share of maintenance work
 
conducted under the project will be performed by contractors.
 
Historically, problems of low quality of contracted work in Indonesia
 
stem from many factors including inadequate supervision, unrealistically

low contract budgets, and contractors' lack of knowledge of construction
 
techniques and equipment. Contractor training cannot by itself solve all
 
these problems. It has, moreover, proved difficult to administer and
 
evaluate in other countries. Consequently, it is suggested that a formal
 
program of courses for contractors not be undertaken in the AID project.

Instead, improved supervision and realistic contract budgets should be
 
combined with a program in which contractors eligible to bid on project
 
contracts must obscrve the techpiques applied by the district model force
 
account teams which, in turn, wiil be under the supervision of project
 
consultants.
 

8.4 TRAINING FOR EQUIPMENT-RELATED PERSONNEL
 

Equipment training should be provided to both e:isting and any new
 
equipment-related staff. 
It should combine formal courses and follow-up

on-the-job training covering: familiarization with new equipment; field
 
equipment operations for operators/drivers and equipment

maintenance/repairs for mechanics; spare parts identification, ordering

and control; and equipment management. Equipment training should
 
maximize the resources available from equipment suppliers and the skills
 
in place at the provincial-level ALKALs.
 

8.4.1 New Eouioment Familiarization
 

In-country equipment suppliers should be utilized for this purpose.

This activity can be included in contracts for procuring new equipment
 
and the courses should be given when the equipment is delivered. All
 
equipment suppliers offer this training at their headquarters, and in
 
several instances, on site. USAID/Indonesia has a complete list of
 
supplier training programs.
 

Orientation courses should be given to all operators and servicemen
 
(mechanics) of DPUKs and ALKALs for each type of equipment delivered.
 
They should include:
 

* 	Equipment characteristics;
 
Techniques of operation (operator manuals usage);
 

• 	Preventive maintenance services (lube manuals usage);

• 	Usage of special tools for repair/maintenance; and
 
• 	Instruction for repairs (workshop manuals usage).
 



G-79
 

A consultant training specialist should review equipment orientation
 
courses before they are giver and should coordinate the details of their
 
presentation with equipment suppliers.
 

8.4.2 Field Equipment Operation and Maintenance
 

8.4.2.1 Operators/Drivers
 

Following the orientation courses, DPUK operators should be trained
 
by experienced instructors from the ALKALs in Ujung Pandang and Kupang

(pending resilts of the first-year training review, the existing Bina
 
Marga operators' course could substitute for or complement this
 
approach). These field training programs should be conducted at the
 
districts, and should include one-on-one practical sessions that
 
demonstrate: checking the equipment before starting the engine, correct
 
procedures for starting the engine, safe and c(.rrect operation of the
 
equipment, work techniques, and the correct manner of shutting down the
 
engine and parking the equipment. Preventive maintenance tasks for which
 
the operators are responsible should also be reviewed.
 

A consultant training coordinator should arrange for existing
 
video-cassettes and slide-tape courses on equipment operation to be
 
presented as part of this field training. These materials are available
 
at Diklat offices in Surabaya and Ujung Pandang. Costs for the training
 
will involve transportation and per diem for the instructors from each
 
ALKAL. An estimated five days will be required in each district for a
 
team of three ALKAL instructors.
 

8.4.2.2 Mechanics/Servicemen
 

Following the orientation courses, DPUK mechanics/servicemen should
 
also receive follow-up training from experienced instructors from ALKAL
 
(again, the existing courses may substitute or complement). The training
 
should be conducted in the ALKAL facilities in Ujung Pandang and Kupang
 
upon receiving the new equipment and before distributing it to the
 
districts. Training for mechanics/servicemen should be limited to the
 
type of work defined in the Pedoman Pemeliharaan Peralatan as levels II 
and III (equipment maintenance and minor repairs). 

It is estimated that four trainees (mechanics/servicemen) from each
 
district Bhould receive this training (helpers should be trained later
 
on-the-job by their trained supervisors). An estimated two weeks should
 
be planned for this training. The main topics should include trouble
 
shooting fuel systems, cooling systems, electrical systems, brake
 
systems, hydraulic systems, and servicing and testing of components. No
 
major repairs or overhauls should be includec The consultant training
 
coordinator should help to plan, organize and administer the training
 
program. He should arrange for exiscing video-cassettes and slide-tape
 
courses on equipment maintenance and minor repairs to be presented as a
 
complement to the "hands-on" training.
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8.4.3 Spare Parts Identification, Ordering and Control Courses
 

DPUK storemen should be trained at ALKAL warehouses for two weeks.
 
Training should be "on-the-job," demonstrating daily routine duties.
 
Each trainee should also be full, familiar with the following Bina Marga
 
manuals: Pedoman Penyimpanan dan Penyaluran Barang and Pembukuan Barang
 
Gudang di Lingkungan.
 

Practice during training should assure that each storeman can manage
 
the forms used in a parts management system, such as:
 

. Requisition/issue slips, 
" Requisition/issue slip registers,
 
" Requisition and issue vouchers, and
 
. Requisition and issue voucher registers;
 

and the forms used for inventory/stock control, suchas:'
 

• Bukti Pengeluaran Barang,
 
. Kartu Persediaan, and
 
a Kartu Rak.
 

Effective training for storage bin numbering and spare parts
 
maintenance can easily be done during the same two-week period by simply
 
observing and copying existing ALKAL procedures.
 

8.4.4 Equipment Management
 

Training in equipment management should be provided to the Chiefs of
 
Equipment Sections on a one-on-one and on-the-job basis by the project
 
consultants. This should be preceded by the adaptation of existing Bina
 
Marga procedures for the districts' use in a district equipment
 
management system. Training should cover the various elements of
 
equipment management such as: equipment control, servicing and repair
 
management, and parts management. Special attention to the development
 
of and training in an equipment cost system should be provided by the
 
project consultant equipment engineer.
 

8.5 TRAINEE SELECTION
 

Clear criteria for trainee seletion should be established early in
 
the project to assure that training is appropriately targetted.
 

ii/
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8.6 FINANCING OF TRAINING
 

Districts have no training funds of their own. Inpres Penunjangan
 
Jalan is the sole source of funds specifically earmarked toprvide

training for district staff. These funds, however, are not given to the
 
district but are controlled by national or provincal authorities. They,

in turn, allocate training slots among districts. This system often
 
results iz training being provided to persons whose job does not require

the skill taught. A recommended alternative is to provide a portion of
 
the Inpres Penunjangan training fund to each DPUK annually with which the
 
DPUK would fund the travel and per diem costs of participants in short
 
courses of its own choosing.
 

9. WORK PROGRAMS AND BUDGETS - REHABILITATION AND MAINTEIANCE 

9.1 PROCEDURE FOLLOWED 

The project will utilize annual traffic-based acreening procedures to
 
determine which links are eligible for rehabilitation financing.

Complete traffic data were not available for estimation purposes before
 
completion of this Project Paper -- a complete traffic counting exercise
 
is required in the first (i.e., preparatory) year of the project and
 
periodically thereafter. Instead, traffic data from two sample districts
 
in each province were used and extrapolated to the networks of the
 
project districts.
 

The following calculations are thus illustrative only. Once more
 
reliable data on traffic road inventory and conditions are obtained, the
 
programs will be verified.
 

Work programs and budgets for rehabilitation and maintenance were
 
developed based on the inventory and road condition data collected from
 
each DPUK/Cabang Dinas. The provincial summaries were tabulated
 
according to the existing practice of classifying roads into only three
 
types: "asphalt," ".gravel"and "earth" and according to the reported road
 
condition: good, moderate, damaged and heavily damaged. The total kms
 
for all roads in the 11 districts is 7,425 km. The breakdown is shown in
 
Table*35.
 

To determine what work is needed it was necessary to distribute the
 
inventory kms among the different types of road that are actually found
 
in the networks. From that distribution it is easier to visualize what
 
work has to be done. The following assumptions were made:
 

(1) All good asphalt roads and 20% of fair asphalt roads can be
 
maintained.
 

(2) 75% of the reported gravel roads are Telford roads, and
 
therefore "unmaintainable." Using the same formula as above,
 
this means only 25% of the reported good gravel roads and 5Z of
 
the reported fair roads can be maintained.
 



TABLE 35 

EXISTING VILOHETERS AND CONDITION OF ROAD 
SOUTH SULAWESI AND NTT 

I T 
I Districc 
I- *I 

G H 
Asphalt 
D liD ToT 

1 
IG 
I 

M 
Gravel 

D RD ToT 
I 
IC 
I 

H 
Esrth 
D RD ToT 

I 
I 

Total 
|
I 
I 

I South SulawesiI I I |I 
I. Plnrang 1 32 46 14 0 92 108 45 27 0 180 0 94 24 0 11i 390 | 
12. Jeneponto 1 34 15 10 20 79 85 27 35 204 351 82 13 17 52 164 394 | 
13. 5vlukumaba 1 0 40 37 0 77 0 26 172 58 256 0 98 133 222 453 186 
14. Takalar 46 43 11 0 100 0 47 43 0 90 0 10 14 0 24 214 1 
i5. Sldrap 9 356 60 0 425 0 79 35 45 59 0 0 0 63 63 647 I 
16. SLnjal 
17. BoneI_ _ _ _ _ I_ 

6 
14 

_ 

13 
40 

_ _ 

5 
90 

_ _ 

0 
26 
_ _ 

24 
170 

_ I_ _ 

11 
35 

_ 

69 
99 
_ _ 

81 
220 

_ 

0 
65 
_ _ 

161 
419 
_ I_ 

0 
43 

_ 

5 
121 
_ _ 

158 
268 

_ _ 

0 
79 
_ 

163 
511 

_I _ 

348 
1,100 

_ _ 

| 
II 

T 
I Total 

1 
I 141 551 227 46 961 

1 
I 239 392 613 372 1.616 I 125 341 614 416 1,496 

1 
4,079 

I 
| 

Iwr I I I ii I II 

I1. Kupang 15 7 0 0 22 69 111 199 49 428 I 0 0 90 216 306 756 I 
12. Belu 0 1 0 0 1 0 209 82 0 2911 0 0 202 0 202 494 I 
13. TTS 0 8 0 0 8 0 97 97 97 291 I 0 377 377 377 1.131 1,430 I 
14. TTUI 0 96 0IIII 2 98 0 10 10 0 30 0 0 0 538 538 6661 I 
I*Daca from SubdtI I I 
I Rural Roads - PU II 

I I I 

TotalI_ _ _ 
I 15-_ _ 

112 
_ 

0 
_ 

'2 
_ 

129 
_ __ 

79 427 
_ 

388 
_ 

146 
_ 

1.040 
_I 

I 0 
__ 

377 
_ 

669 
_ 

1,131 
_ 

2.177 
__I_ 

3.346 _ II 
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(3) 50% of all earth roads are unmaintainable, so that 50% of the
 
good earth roads and 10% of the fair roads can be maintained.
 

The remainder of the roads were considered unacceptable for maintenance
 
and therafore in need of rehabilitation, if the traffic counts justify.
 

Finally, GOI annual funding allocations allow only for rehabilitation
 
of about 20-25% of the entire network. There is also a significant
 
number of existing gravel and earth roads which do not carry enough
 
traffic to justify even their current type of construction. Therefore,
 
due to expected low traffic and insufficient funds to rehabilitate all
 
the kms in bad condition, most of the unacceptable gravel and earth
 
classification were dropped from consideration.
 

The remaining kms were earmarked for either rehabilitation or
 
betterment. Data did not exist to permit detailed calculation of the
 
rehabilitation program for each of the 11 project districts. Reliable
 
traffic flow data were available for only a few districts in South
 
Sulawesi and NTT, none of which was included in the project districts.
 
An attempt was made to select two representative districts in each
 
province and the data from these districts were extrapolated to the four
 
NTT and seven South Sulawesi districts.
 

In virtually all cases, the data tended to underestimate the extent
 
of the maintenance and rehabilitation programs:
 

Traffic counts are from 1985 while subsequent GOI projections
 
provide for-a 15% nationwide (outside Jakarta) growth in traffic.
 

NTT traffic data are taken from districts off Timor Island which
 

appear to have less traffic than Timor Island.
 

Vehicle operating costs are based on costs on Java, where vehicle
 

operations are less expensive than in the project districts. The
 
higher operating costs in the Outer Islands tend to support
 
maintenance and rehabilitation at a lower level of traffic than is
 
shown here.
 

Non-motorized traffic data are not included in the traffic counts,
 
yet this represents a considerable pattern in project districts.
 
Similarly, there has been no allowance for non-motorized traffic
 
switching to motorized vehicles with the provision of
 
easier/better access.
 

For these reasons, the proposed maintenace and rehabilitation programs
 
must be considered approximations which will be corrected by actual
 
traffic counts and adjustments to the Simplified Selection Table. The
 
final work program was increased by 25% to allow for this "softness" of
 
data.
 

)(/4
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9.2 	MAINTENANCE PROGRAM
 

Tables 36 and 37 show the estimated vaintenance kilometers
 
distributed to each of the districts in each year of the project. The
 
three assumptions noted in Section 9.1 serve as the basis for determining
 
the number of kms of road eligible for maintenance. The budget for the
 
maintenance program was prepared using a representative sample of
 
districts (identified as [1] and [)) for which reasonably detailed data
 
enabled the calculation of units costs. The representative sample and
 
unit costs are generated sepurately for NTT and South Sulawesi and are
 
showu in Table 38. Multiplying the unit costs by the estimated
 
kilometers for each year gave the total base maintenance budget. A 4%
 
inflation factor was added to each year's calculated costs.
 

The total kilometers to be reconstructed for each type of road were
 
added to the first year kilometers for the estimate of the maintenance
 
program in the year following the last year of rehabilitation, labeled
 
the 7th Year. As in the rehabilitation program, bridge maintenance costs
 
were estimated directly using 10% of the total maintenance programs.
 

It is assumed that the maintenance program will be funded by the
 
GOI. The unit costs were calculated as direct cost only; therefore, a
 
percentage for overhead and administration (35%) was assumed to arrive at
 
a total budget cost.
 

9.3 	REHABILITATION PROGRAM
 

The distribution of the rehabilitation work was assumed to be best if
 
it would start at a reduced level, gradually increase, and finally taper
 
off so as not to be too great a load or a sudden end of work for the
 
construction industry. The percentages were distributed as follows:
 

Year: 	 1st 2nd 3rd 4th 5th 6th
 

Percentage: 10 20 	 20 15 1
15 20 	 100
 

The selection of roads for rehabilitation for the purpose of this project
 
paper is based on an analysis of the two model districts per province
 
referred to earlier in this section. The ainalysis of the two sample
 
districts in each province enabled a closer approximation of the
 
following variqbles:
 

(1) 	the number and type of links which might warrant rehabilitation
 
based on traffic flow;
 

(2) 	the mix of type of work applicable to each type of link, i.e.,
 
rehabilitation of a paved road, upgrading of an earth road, etc.
 

(3) 	the applicable unit costs.
 



TABLE 36 

TOTAL ROAD HAl UTENANCE PROMIA 
SOUTH SULAWESI 

I Ii 
1988/89 19891'lO 1990!91 1991/92 1992/93 1993/94 .1994/95 Total Total t) It Totals Calculated 

fIIrom Unioflaced 
11 tanr eoCost 

laidStock 
Itroa Is. year rehab. 

428 
0 

357 
841 

285 
80 

214 
80 

143 
80 

71 
80 

0 
80 

1.498 
480 

II 
Ii 

to rollara 

It r lad year rehab. 
Itrom 3r4 year rahab. 

0 
0 

1) 
) 

120 
0 

120 
160 

120 
!60 

120 
160 

120 
160 

600 
640 

|I
II 

Itrom 4ch year rehab. a 0 0 0 160 160 160 480 iI 
Ifrom 5oh year rehab. 
from 6th I-er rehab. 

0 
0 

0 
'1 

0 
0 

0 
0 

0 
0 

160 
0 

160 

120 
320 

120 
I|
II 
II 

iTocal kiloceters malacraied - 428 437 485 574 663 751 .800 4,138 II 

ITotal mainoeaoce cost 1,021,878 970,991 1,020,094 1,173,462 1,327,353 1,489.531 1,589,381 8,592,689 5,207,690 IirT 5.207.690 I 
I Ln 

I(Inflared A 4T p.a.) 1,021,878 1,009,830 1,103,333 1,319,985 1,552.815 1,812,242 2,011,073 9,831,158 5,958,277 ilII I. 
ICGI funds (251 Inpr.Klab.) 379,870 387,467 395,217 403,121 411,183 419,407 427,795 2 C24.060 1,711,552 II 1,711,552 

IGOII-- Surplus (Dflcit). . (642,008) (622,36,) (708,116) (916,864'(1,141,632)1,392,835)(1,583.278).. ....... (7,007,098) (4,246,726)HII (3,496,139) I 
INect0OI Sur-plus (Deficit). . . ... 843,666 617,480 264,652 53,284 (175,040) (157,630).. 664,475 2,110,886 1,279,325 IIII 2,404,300 

JlOOSurplus (Deficic) in (389,06) (377,19)) (464,525) (555.675) (691.89G) (844,143) (959,563) (4,246.726) II 
INet GO Surplus (Def.) in 5 511,313 .374,230 160,395 32.293 (106,085) (95,533) 402,712 1,279,325 I_ 



TARLK 37 

TOTAL ROAD MA IENANCE fOMMl 

II?? 

1988/89 1989/90 1990/91'93 /92 1993194 .994 193 Tota.l Total (8) IIII Totals Calculated 
from Unlnflated 

II 
|A ?lntenatce Coat I 

fOld Stock 116 97 77 58 39 19 0 406II In Dollars 
Afrom lot year rehab. 0 448 48 48 48 f8 288 II i 
Ifrom 2ad year rehab. 
Ifrom 3rd year rehab. 
Ifrom 4th year rehab. 

0 
0 
0 

0 
0 
0 

- 71 
0 
0 

71 
95 
0 

71 
95 
95 

71 
95 
95 

71 
95 
95 

355 
380 
285 

It 

II 
I 
I 

Ifrom 5th year rehab. 
from 6th year rehab. 

0 
0 

0 
0 

o 
0 

) 
0 

0 
0 

95 
0 

95 
71 

190 
71 II 

II 
I 
ITotal kiloMeters maintained 116 145 196 272 348 423 475 1,975 

I 
IA 

I 
! 

IT.al malinenance cost 269,947 286,651 330,017 415,207 492,882 574,170 644,426 3,013,299 1,826,24211 1,826,242 I 

(Inflated 0 4ZI 
p.a.) 269,947 298,117 35694 4671051 576.602 698,565 815,404 3,462,633 2 O110,68711 

1I1 
1_ON 

ACOI funds (25% Inpr.Klab.) J79,870 387,467 395,217 403,121 411183 419,407 427,795 2,824,060 1.11,55211 1,711,552 

IGOII Surolus (Deficit) _ 09,924 89,350 38,271 (63,930) (165,419) (279,158) (387,609) (658,573) (399,135)1II (144,690) I 

filecGOI Surplus (Deficit) 803,141 678,459 514,198 412,063 310,264 328,717 639,099 3,685:941 2,233,90411 2,668,976 A 

IGOI Surplus (Deficit) in t 
I 

66,620 54,152 23,194 (38,746) (100,254) (169,187) (234,915) (399,135) II 
I 

fiet COL Surplus (Def.) to 486,752 411,187 311.635 249,735 188,039 199,222 387,333 2,233,904 J| J 



N&hTENANCE COSTS IN MODEL 

TABLE 38 

DISTRICTS IN SOUTH SULAWESI AND NTT 

South Sulawesi 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 Total 

Kilometers maintained 
of District (1) + (2) 
Total maintenance cost 
Average Unit Cost 

N T T 

53 
126,541 
-2,388 

70 
155,655 
2,224 

101 
21-2.)286 
2,102 

145 
296,432 
2,044 

190 
380,579 

2,003 

236 
467,874 
1,983 

277 
530,323 

1,987 

1,072 
2,189,690 4 

Yllometers maintained 
of District (I) + (2) 
Total maintenance cost 
Average Unit Cost 

48 
111,702 

2,327 

59_ 
116,906 
1,981 

81 
136,i53 
1,681 

1M1 
'69,441 
1,526 

143 
202,729 
1,418 

176 
238,710 
1,356 

207 
280,834 

1,357 

825 
1,256,475 
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In addition, it should be noted that none of the existing "asphalt"

roads were considered for betterment because an upgrade from a sealed

road would be &sphalt concrete pavement. That type of road would require
a very high average daily traffic (ADT) and is not likely to be a design

class for district roads.
 

The budget for the rehabilitation program was then prepared using the

weighted distribution and the activity unit costs shown in Table 39.
 

Tables 40 and 41 show a distribution of the eligible kms in each
 
province over the years of the project during which civil works occur.
 

The proposed rehabilitation program will not be too great a burden on

district staffs. 
A review of past experience shows that DPUKs have been

tendering up to five or more road work contracts per year and

implementing a combined force account and contract value of
Rp. 430 million in road work per district per year. The ability of a
 
DPUK to take on the work will depend on factors such as the quality of
 
contractors, the amount of paperwork required, and the district's ability

to effectively supervise their contractors.
 

It must be emphastzed again that the calculated program is
 
illustrative, and that the actual distribution of works during the
project will be made based on annual screening, which will be based ia
turn on measures of traffic volume, not extrapolated traffic data.
 

For gravel road reconstruction, the AWCAS method of construction by

stages using well-graded crushed aggregate is preferred because it

provides a durable surface appropriate for that volume of traffic as
 
specified in the District Road Design Standard.
 

Because no data were available in the inventory for bridges or for
 
calculating unit costs, brid-es were estimated to add 10% to 
the cost of
 
the rehabilitation program.
 

i1
 



TABLE 39 

MODEL DISTRICTS IN SOUTH SULAWESI AND NTT FOR RERABLLITATION
 

Type of Work 


South Sulawesi 


Rehab: Paved or Sealed 
kehab: Gravel -

Rehab: Earth 
Upgrade: Gravel to seal 

Upgrade: Earth to gravel 


NTT 

Rehab: Paved or Sealed 

Rehab: Gravel 

Rehab: Earth 

Upgrade: Gravel to seal 


Upgrade: Earth to gravel 


: 


Total Kilometer 
Model Districts 
(I) + (2) 

Weighted I Unit Cost 
Distribution I Rp.000 

I 

33 12- I 48,600 
99 
75 

35% I 
27% I 

29,700 
15,500 

- 56 20% I 46,500 

16 6% I 35,000 

Total 279 
 100%1

~I
 

Average I 
Unit Cost I 

28 13% I 48,600 
20 10% I 29,700 

142 27% I 15,500 
0 0% I 46,500 

18 9% I 35,000 


I
 
Total 208 
 100% i 


Average
 
Unit Cost I 

Total Cost 

Roads only 

Rp.000 


1,603,800 

2,940,300 

1,162,500 

2,604,000 


560,000 


8,870,600 


31,794 


1,360,800 

594,000 


2,201,000 


0 


630,000 


4,785,800 


23,009 


Total Cost +
 
Bridges @ 10%
 
Rp.000
 

1,764,180
 
3,234,330
 
1,278,750
 
2,864,400
 

616 000
 

9,757,660
 

34,974
 

1,496,880
 
653,400
 

2,421,100
 

0
 

693,000
 

5,264,380
 

25,310
 



TASLE 40 

FUNDS LOW 

TOTAL 20AD REHABILITAT[ON PROGRAMJ 
SOUTH SULAWES[ 

(Rp.O00 or Kx) 

I II 

I 1988/89 1989/90 1990/91 1991192 1992/93 1993/94 1994/95 Total Tocal () 11 Tocals CalculatedfIIrom Uolotlaced 

l;hailt o'Iqehablllracloa 
1% Di1,tributlon 10% 
IKIlometers Rehabtlltaced 80 
I-Rehab.Faved or Sealed (12%) !0 
I-Reha!.Cravel (35) 28 
I-Rehab.Earch (?Z) 22 
I-Upgrade Gravel to Seal (20%) 16 
I-Upgrade Eacth tc Gravel (6%) 5 
IRehabilitatiou Cosc: 
!-Rehab.Paved or Sealed (12Z) 467,728 
I-Rehab.Cravel (15Z) 833.681 
I-Rehab.Earch (271) 335,636
I-Upgrade Cravel to Seal(201) 745,862 
I-Upgrade Earth to Gravel(6Z) 168,420 
ITatal Rehabilitation Cas: 2,551.329 
I(lQiiaced 4Z p.a.) 2,551.329 
lAID Share (8"') 2.041,063
ICQl Share (20Z) 510,266 
ICOl Funds (60% Inpr.Kab.) 1.995.940 

151 
120 

14 
42 
32 
24 
7 

701.591 
1,250.522 
503,451 

1,118,79J 
252,31 

3,826.991. 
3,980,07J 
3,184,059 

796o01, 
2.035.85H 

20Z 201 20% 151 
160 160 160 120 0 
19 19 19 14 0 
56 56 56 42 0 
43 43 43 32 0 
32 32 32 24 0 
10 10 10 7 0 

935,455 935,455 935.455 701,591 0 
1.667,362 1.667,362 1.667.362 1.250.522 0 
671,276 671,276 671,276 503,457 0 

1.491,724 1,491,724 1,49i,724 1.118.793 0 
336,841 336,d41 336,841 252,631 0 

5.102,658 5.102,658 5,102.658 3.826.994 0 
5.519,035 5,739.797 5,969,388 4.842.368 0 
4,415,223 4,591,837 4,775.511 3,873,894 0 
1.103.807 1,147,959 1,193.878 968,474 0 
2.076,575 2.118,107 2.160.470 2,203.679 2,247,753 

802 
96 
281 
217 
160 
48 

4,677.276 
8,336.812 
3,356,379 
7,458,620 
1,684,204 

25,513.291 
28.601.991 
22,881,593 
5,720,398 
14,838.382 

15.462.601 
17.334.540 
13,867,632 
3.466,908 
8,992.959 

|
"l In 
II 
II 
II 
II 
II 

IIII 
II 
II 
ii 
II 
II 
1I 
II 
II 
II 
II 

ehablliracion
Dollars 

12.370.081 
3.092,520 
8.992,959 

Cost 

I 

0 

iIGo[ Surplus (Deficit) 
I 

1,485,674 1,239,843 972,768 970,148 966,592 1,235,205 2,247,753 9,117,984 5,526,051 II 
III 

5,900,439I I6 



TABLE 41 

TOTAL ROAD 3EIIAB[LITATION PIOGRAH 
HTT 

FUNDS FLOW 
(Rp.000 or KA) 

I il 
1988/89 1989/90 1990jil 1991/92 1992/93 1993/94 1Ma/95 Total Total (S) !1 Tocals CalculatedI It from Unifated
 

I II RehabilitacLon Cost 
I[EHABILITATION Iia Dollars
I: Distribution 102 15 2010 20% 20 1z I5 
Ililometers Rehabilitaced 48 71 95 95 95 71 0 475 I 
I-Raehab.Paved or Sealed (131) 6 9 12 t2 12 9 0 62 | 
I-Rehab.Cravel (10) 5 7 10 10 10 7 0 48 I 
I-Rehab.Earth (68:) 32 48 65 65, 65 48 0 323 I 
I-Upgrade Gravel to Seal (OZ) 0 0 0 0 0 0 0 0 | 
I-Upgrade Earth t(.Gravel (9%) 4 6 9 9 9 6 0 43 I 
IRehabillcacloa CQsc: I 
I-Rehab.Paved or Sealed (13Z) 300,350 450,525 600,700 600,700 600,700. 450,525 0 3,003,501 I 
l-Rehan.Gravel (102) 141,190 211,785 282,380 282,380 282,38n 211,785 0 1,411,902 I 
I-Rehab.Earth (68Z) 501.059 751,588 1.002.118 1,062,118 1,002,118 751,588 0 5,010,589 I 
I-Updrade Gravel to Seal (0t) 0 0 0 0 . 0 0 0 0 I 
I-Upgrade Earth to Gravel (3t)149,747 224,621 299,494 299,494 299,494 224,621 0 1,497,472 IJ 
ITocal Rehabtlication Cost 1,092,346 1.638,520 2.184,693 2.184,693 2.184,693 1,638,520 0 10,923,465 6,620,282 II 
i(nflaced 1 4% p.a.) 1,092,346 1.704.061 2,362.964 2,457.482 2,555,782 1,993,510 0 12,166,145 7,373,421 II 

IA.ID iharc (80%) 873,877 1,363,248 1,890,371 1,965,986 2,044,625 1,594,808 0 9.732,916 5,898,737 II 5,296.225 
iG01 Share (20Z) 218,469 340,812 472,593 491,496 511,156 398,702 0 2,433,229 1,474,684 II 1,324,056 
IGOL Funds (60Z Inpr.Kab.) 911.687 929,921 948.520 967.490 986,840 1,006,577 1,026,708 6,777,743 4,107,723 It 4,107,723I II ______________ 

I 6
IGOi Surplus (Deflcit) 693,218 589,109 475,927 475,994 475,684 607,875 1,026,708 4,344,514 2,633,039 I| 2,783,667

I __ _ _ _ _ __ _ _ _ _ 



FIGURE 1 

TYPICAL ROAD CROSS SECTION 

TYPICAL ROAD CROSS SECTION 
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FIGURE 1 (CONTINUED) 
TYPICAL ROAD CROSS SECTION 
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FIGURE I (CONTINUED)
 

DGJI DESIGN STANDARDS FOR LOCAL ROADS
 

ROAD CLASSIFICATION 	 CLAFS lilA CLASS IlIB CLASS liIC
 

SURFACE TYPE 	 ASPHALT SURFACE ASPHALT SEAL GRAVEL ') GRAVEL/AWCAS 0) 

TRAFFIC VOLUHE: ADT 	 OOO - 500 500 - 200 200 - 50 < 50
 
(FOUR WHEEL VEHICLE) 

TERRAIN 	 FLAT ROLL- HOUNL FLAT fl.L- rOUN- U FLAT Oll- OUN-" FLAT POLL- OtX-*
TAI EISgr 	 TAINOUj ING ',( - TAINOUS ING rA NO SA|INOU. NG 

TRAFFIC LANES 2 2 ? I+ 1+ i+ + 1+ I+ 1 1 1 

DESIGN DESIRABLE 70 60 40 60 40 30 60 40 30 50 30 30 
SPEED (Km/hr) HIIiJUm 50 40 30 40 30 30 40 30 30 30 30 30 

GRADIENT (M) 	 HAXIMUM 6 a 10 6 8 10 6 8 12 8 12 16 

PAVEMENT HAXIHUli 6,0 6.0 6.0 4.5 4.5 4,5 4.5 4.5 4,5 3.5 3.5 3.5
 
WIDTH ) HINIHUM' 4.5 4.5 4,5 3.5 3.5 3.5 3,5 3.5 3.5 3.0 3.0 3,0
 

SHOULDER HAXIHUM 2.0 1.5 1.5 1.5 I's 1.0 1,5 _L .0 ,O 10 1 0 0 75
 
WIDTH (m) rii.NlHIU 1,5 1.0 0.75 1.0 1.0 0.75 1.0 0.75 0.75 0.75 0.75 0.75
 

ROAD BED HAXIUH 10.0 9.0 9.0 8.0 7.5 6.5 7.5 f.5 6.5 5.5 5.5 5.0 
WIDTH (in) __NI__L 7.5 65 6 0 5 5 55 5,0 5.5 5.0 4.5 4.5 , 4 0 

HINIHUM CURVE 	 DESIRABLE 160 it5 SO 1S 50 30 
 115 50 30 80 30 
 30
 
RADIUS e ftAX - 102 INIHU 80 50 30 50 	 30 30 50 30 30 30 30 30
 

RIGHT OF WAY (ROW) 	 DESIRABLE 16 H 12 H 12 H 12 H 
HINIUM 12 H 10 101 8 H
 

ROAD CALIBER (NORMAL) PAVEIENT 3% 32 4% - 6% 42 - 62 
__ SIOU1.DER 42 - 6% 5% - 62 62 - 7Z 62 - 72 

SPAN DESIRABI.E OVERALL WIDTH 7.0 m 7.0 H 	 7.0 H 4.5 M 

( 6 H W'ITHOUT SIDFWALK (IN) 4,5 H 4.5 H 4.5 H 4.5 H
 
6-30 H DESIRABLE OVERALL WIDTH7 M 4.5 M .,5 H
:z7.0 7.0 11 

__________ IWITIIOUT SIDE WALK (MIN) 4,5 H 4.5 H 4.5 I 4.5 H 

> 30 H DL~iRABLE OVERALL WIDTH 7.0 H 4.5 H 4.5 H 4.5 H
 
WITHOUT SIDEWALK (KIN) 4.5 H 4.5 H 4.5 H 4.5 M
 

TE PORARY BRIDGE (MINltlUN) 3.0 H 3.0 H 3.0 H 3.0 H
 

BRIDGE DESI(. LOADING 70 2 BM 70 2311 50 2 BH 50 23B
 

* DESIRABLE IF SURFACE IS COATED WITH ASPHALT
 

SOURCE: DIRECTORATE GENERAL OF IIIGIWAYS, SUBDIRECTORATE OF LOCAL ROADS. AUDrST 1986.
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1. MACRO ECONOMIC CONSIDERATIONS
 

1.1 PURPOSE
 

The purpose of this paper is to consider (1) the size and nature of the
 
economic adjustment problem facing Indonesia, (2) the sufficiency of
 
additional financing being arranged with donors and banks, and (3) the
 
significance and meaning of past policy reform and the outlook for future
 
reform.
 

1.2 NATURE OF AD.JUSTMENT PROBLEM
 

Indonesia has two fundamentally related but substantively different
 
adjustment problems. The first relates to relatively short- to medium-term
 
macro stabilization, with restoration of balante in the external and
 
budgetary accounts and resumption of reasonable levels of growth the
 
principal focus of policy considerations. The second relates to longer-term
 
restructuring of the economy away from its present inward-looking, oil
 
dependent status to a faster growing, more outward-looking econoL.ic
 
structure that features greater roles for labor-intensive manufacturing and
 
non-oil exports.
 

The two adjustment problems substantively differ in that policies
 
designed to achieve-one set of adjustment objectives (e.g., stabilization)
 
will not necessarily be sufficient by themselves to achieve the other set of
 
adjustment objectives (e.g., restructuring), at least within an appropriate
 
time frame. Although there is almost unanimous agreement among analysts on
 
the u.timate necessity of longer-term restructuring policy reforms, it is
 
not true that short- to medium-term macro stabilization cannot be achieved
 
in their absence.
 

The current sense of urgency on restructuring reforms relates far more
 
to assumptions about the political timing requirements of this type of
 
policy reform (and the present perceived window of opportunity) than its
 
absolute necessity for achievement of short- to medium-term balance in
 
external payments or budgetary accounts. There is nothing inherent in the
 
present balance of payments situaticn that demands that all key elemeuts of
 
longer-term restruc/uring reform be completed within some immediate time
 
frame.
 

The need for external finance will not materially change over the short
 
to medium term, even if we assume corrective restructuring steps
 

See Indoaesian Economic Adjustment and Reform, USAID/Jakarta, March 25,
 

1987 for the body of report for which this executive summary was
 
originally prepared, Portions of this report also appear as part of
 
the economic anuexes submitted with the Indonesia Policy Support
 
Program project paper on April 10, 1987.
 

http:econoL.ic
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are taken to the %aximum extent possible. A yerception on the part of 
the GOI that imminent external financing requfrements are overwhelming is
 
more likely to be met by short-term measures, including repressive policy
 
responses, than by corrective restructuring responses that require
 
considerable time to take effect.
 

1.3 SIZE OF ADJUSTXeNT PROELai
 

Indonesia is at the beginning of what will probably be a very
 
difficult 3-4 year adjustment period. It is in the midst of an economic
 
recession that has substantially worsened with the decline in average ol
 
prices from $25/BBL in 1985 to $12/BBL in 1986. Because Indonesian
 
export earnings and budgetary revenues are highly dependent on oil and
 
LNG earnings (70%+ in 1984/5), the drastic decline in oil prices poses
 
significant adjustment burdens on balance of payments, government
 
budgets, growth, incomes and employment. This'adjustment burden is
 
expected to be prolonged because of the relatively unfavorable and highly

uncertain medium-term outlook for oil prices and the relatively long lead
 
time for structural adjustment policy measures to have substantial impact.
 

The IRRD projects that real GDP growth will average less than 2.5%
 
during the period 1986-90 and that real per capita income will decline by
 
an average 0.7% per year. On the basis of these projections and
 
historical employment-output elasticities, less that 40% of tha 10
 
aillion new entrants to the labor force during the period 1986-90 will
 
find employment. This follows upon an already worsening employment and
 
incomes situation in tha preceding 5 years (1981-85) when GDP growth
 
averaged 2.5% as well.
 

Symptomatic of the pessimistic outlook for oil prices and the
 
current economic recession, real budgetary expenditures, excluding debt
 
service, may fall by as much as 40%, compared to their 1985/6 levels,
 
during Lhe period 1987/8-1990/1. Real development expenditures will
 
probably fall by more than 50%. The current account deficit is expected
 
to substantially worsen, rising from $1.8 billion in 1.983/6 to an
 
estimated t.8 billion in 1986/7 before falling to a projected $2.9
 
billion in 1987/8 and $1.2 billion in 1988/9. Ecternal financing
 
requirements will double to almost $7 billion by 1986/7, ease slightly to
 
$6 billion by 1987/8, and probably,stabilize between $4-5 billion
 
1988/9-1990,'I. The growing debt service burden is a major factor in the
 
continuing need for large amounts of external financing.
 

In sum, over the next 3-4 years the government faces significant

increases in external financing requirements, major decreases in real
 
non-debt budgetary expenditures, a decline in average real GDP growth to
 
cne-Ithird of the level in the 1970s, falling real per capita incomes, and
 
significant increases in employment pressures.
 

1.4 OIL A3 hE "X"FACTOR
 

All potential adjustment scenarios over the next several years
 
depend critically upon the price and production trend assumptions for oil
 
and L". Even as recently as FY 19S/3 oil and L. a,^J for of 
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domestic budgetary revenues and 72% of commodity export revenues. Since
 
then oil prices have fallen by about 60%.
 

Because of the extreme sensitivity to relatively small changes in
 
production and the existence of substantial excess production capacity,
 
world oil prices can easily swinm by several dollars in either direction
 
depending on the market's perception of OPEC discipline -- real or
 
imagined -- or other extraordinary factors affecting oil supply such as
 
the Iraq-Iran war.
 

This means that future oil price levels and trends are highly
 
uncertain and potentially subject to considerable volatility until
 
world-wide excess production capacity disappears, presumably sometime in
 
the early 1990s. The potential range in oil prices during the interim
 
could easily be from about $8/barrel to the $27/barrel that existed in
 
1985. Oil prices could be almost anywhere within this range (and beyond)
 
depending on OPEC pzoduction levels, worldwide stock levels,
 
unanticipated supply disruptions, growth in world demand, and market
 
expectations.
 

Although the new OPEC agreements look hopeful at first glance, low
 
oil prices and smaller production volumes are not consistent with
 
long-tetm stability in oil-dependent economies around the world and are,
 
therefore, likely to be more unstable than the old agreements with higher
 
prices. If the poorer nations couldn't afford to abide by larger quotas
 
at *27/barrel, they will be less likely to be able to do so with smaller
 
quotas at tl8/barrel. It is clear that each OPEC member will still be
 
worse off in 1987 than in 1985 and only marginally better off than in a
 
very tough 1986. The poorer countries with large populations tend to
 
export proportionately less of their production and are, therefore, hurt
 
relatively more by proportionately shared production cuts that at the
 
margin must come from their exports.
 

1.5 SUFFICIENCY OF FINANCE
 

The GOI strategy is to maximize program or local currency lending
 
that will provide both immediate balance of payments support as well as
 
local currency financing for the budget. Because of the seriously
 
deteriorated public dclt service ratio and current uncertainties related
 
to oil prices, the G01 must look first to the donor community for its
 
financial support.
 

The GOI strongly wishes to avoid any type of IMF standby or other 
type of financing arrangement which is accompanied by conditionality. 
Similarly, the GOI strongly prefers to raise new finance rather than go 
through the process of an official debt rescheduling which would probably 
have to be accomplished by some form of an ItF arrangement with 
conditionality. The GOI is interested in an IMF Commodity Financing 
Facility, however, because it is not accompanied by conditionality and
 
some believe it would represent an IMF stamp of approval in the -yes of
 
the international banking community.
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Approximately $2.2 billion in donor program or local cost financing
 
assistance,,two-thirds expected ro be disbursed in 1987/8, is currently

under negotiation, approaching final agreement, or has been signed. The
 
Japanese are the most important player in terms of total resources ($1.2
 
billion), although the IBRD is highly significant both in amount ($0.8

billion) and in terms of the moral leadership being exercied in the
 
general endeavor to mobilize proiram-type assistance. Among the smaller
 
donor3 the USG is coasidering a $75 million policy support loan which
 
could be negotiated by early summer 1987 and disbursed over a two year
 
period.
 

Approximately one-half of the, estimated $2.2 billion of additional
 
donor balance of payments support had been signed as of early March,
 
1987. Most of the additional financ±ng is likely to be negotiated and
 
signed within the next 1-4 months. Pu.most all of the $2.2 billion in
 
assistance is expected to be disbursed within 12-24 months of signing.
 
It is likely that additional loans of similar nature will be requested by

the GOI for disbursement beginning in 1988/9. This might easily total
 
another $0.5-$1.0 billion be-"nd what is already under negotiation.
 

On the basis of our aaalyses, we believe that Indonesia has taken
 
the necessary steps for slort-term adjustment and will be able to
 
successfully finance its balance of payments over the next two years
 
without drawing down official reserves much below the $4.5 billion
level. This outcome is critically dependent, however, upon the GOI being

able 7o successfully negotiate donor assistance now under review in
 
timely fashion, on Indonesian oil prices averaging $13.50/barrel in
 
1987/8 and $l5.00/barrel in 1988/9, and on the absence of prolonged
 
capital flight. Given that the timing of financial flows is critical and
 
that the uncertainty and potential volatility of future oil prices makes
 
it impossible to guarantee any particular outcome, it is obvious that
 
Indonesian economic adjustment during the next 3-4 years remains
 
uncertain.
 

1.6 SIGNIFICANCE OF STEPS TAKEN 1983-86
 

The Government of Indonesia has undertaken one of the more
 
comprehensive and far reaching set of economic policy reforms of any
 
country in the world over the four year period 1983-86. During this
 
period Indonesia has essentially set its factor prices right, set in
 
motion substantial public and private resource mobilization measures,
 
controlled inflation at single digit levels despite two devaluations,
 
maintained the real effective exchange set by the devaluations,
 
exercised consiztent budgetary austerity (including a generally ruthless
 
approach to budgetary subsidies), exercised significant restraint on new
 
state enterprise investment, and, in general, taken several measures
 
which have moved toward significant liberalization of the market.
 

Some evidence is already available on the immediate impact of some
 
of these policy measures, although it is important to realize that for
 



many of the changes most ot the potential gain is still to come and will
 
take place over the very long term. Examples of policy impact in the
 
first three years of the four year reform period (1982/3 - 1986/7)
 
include: (l)non-oil exports increased 59% from $3.9 billion to $6.2
 
bilion, (2)imports fell 31% froo $20.6 billion to t14.2 billion, (3)

total official reserves increased 61% from $4.3 billion to $7.2 billion,
 
(4)net foreign assets of the banking system increased 60% from $7.5
 
billion to t12.0 billion, (5)government non-oil taxes and revenues
 
increased 93% from Rp. 4.2 trillion to Rp. 8.1 trillion, (6)petroleum
 
subsidies fell 69% from Rp. 1.0 trillion to Rp. 0.3 trillion, (7)banking
 
system time deposits increased 279% from Rp. 2.4 trillion to Rp. 9.1
 
trillion, (8)state bank time deposit rates increased from an average

8-9% to an average 15-17%, (9) the real efiective exchange rate
 
depreciated by 6%, (10) consumer prices increased an average 7.3% per
 
year, (11) the GDP deflator inceeased an average 8.5% per year, (12)
 
import licensing restrictions were abolished or relaxed for 44% of the
 
value of imports previously restricted, (13) over 70% of total imports by

value enter Indonesia at 0-5% tariff, and (14) cost of shipping has been
 
reduced 20-40% and processing time on customs procedures has been reduced
 
by several weeks.
 

The breadth and consistency, as well as the significance, of the
 
policy measures taken since 1983 are not an accident. They show both
 
direction and intent. They represent a very conscious movement toward a
 
greater role for the market: economy and movement away from direct
 
government control.
 

1.7 STRATEGIC ISSUES AHEAD
 

While the recent policy measures of 1983-86 are highly impressive
 
much still remains to be done on saveral reform fronts. Indonesia faces
 
several strategic issues over the next 10 years from the perspective of
 
addressing and containing the incomes-employmeut problem, including:
 
(1) trade, investment, and industrial deregulation, (2) agricultural
 
diversification, (3)resource mobilization and disiribution, (4)
 
containment and management of urban growth, (5)increasing the private
 
sector's share of resource allocation, and (6)huma resource development.
 

It is important to understand that although deregulation of trade,
 
investment, and industry constitutes one of the key issue areas facing
 
Indonesia, it is nct the only important issue. It is also important to
 
understand that the need for deregulation is not simply confined to those
 
factors affecting the external economy or to the question of import
 
monopolies. In e:amnintnp claims on the overriding imoortance of a given 

range of problems facing Indonesia.
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1.8 GO1 REFORM STRATEGY
 

The consistent direction of policy reform and economic decision
 
making during the period 1983-6 points to a strong market-oriented
 
philosophy. This is demonstrated repeatedly in the examination of
 
indvi.ual reforms, the range of reforms Laken as a whole, and the strong
 
supporting economic management of the economy.
 

The strategy towards policy reform seems to be: (1)marshal the
 
facts, commission analyses, and establish technical credibility of a
 
proposed measure both within and outside government; (2) prepare public

opinion by open debate and by supportive statements over an extended time
 
period; (3)attack less controversial issues first but build toward a
 
more open market economy by taking continuous steps in that direction;
 
and (4) address the more politically difficult issues on the basis of
 
long-term national good during periods of economic pressure/crisis.
 

Beyond the broader generalization that the reform strategy is
 
focused on market liberalization, tbe specifics of the strategy have
 
included: (1) correction of factor prices including capital, foreign
 
exchange and energy, (2)virtual elimination of direct budgetary
 
subsidies, (3)reduced interference in commodity input and output

pricing, (4) reduction of commercial and industrial regulatory and
 
licensing barriers, (5)reduction of protective barriers to external
 
competition including non-tariff barriers and rationalization and
 
lowering of nominal tariff levels, (6)mobilization of resources for both
 
public and private sector use, (7) reduction of interference in credit
 
allocation, (8) containment and reduction of the role of state
 
enterprises, and (9) official support for promotion of private sector
 
expansion.
 

In sum, the broad outline of GOI reform strategy seems amply clear.
 
The past track record is good and seems likely to continue. Although
 
likely to improve, econ.omic pressures on the economy will not subside
 
over the next 3 to 4 yearp and will continue to act as a backdrop for
 
arguing the necessity of timely reforms. The ever-growing employment
 
problem will continue to 1:om larger and will weigh even more heavily in
 
the argumentation for reform. (The employment problem will not simply

disappear because the GOI manages to finance its medium-term aajustment
 
problem.) For all of these reasons there are grounds for optimism that
 
the reform momentum will continue. As long as reform maintains its
 
credibility, its direction is relatively clear and the chances that it
 
will continue to occur relatively good.
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TABLE 1
 

REVISED BALANCE OF PAYMENT PROJECTIONS, 1986/8' - 1990/91
 
($ billion)
 

Actual -...- Projected
 
1985/6 1986/7 1987/8 1988/9 1989/0 1990/1
 

Gross Exports 18.6 13.4 14.5 16.2 18.3 19.8
 
Oil and L7G i/ 12.4 6.4 6.5 7.4 8.9 9.8
 
Non-Oil- 6.2 7.0 8.0 8.8 9.4 10.0
 

Gross Imports 12.5 12.4 11.8 11.4 12.0 12.6
 
Ol and 14G - 2.5 3.4 3.3 3.4 3.5 36
 
Non-Oi1 1 10.0 9.0 8.5 8.0 8,,5 9.0
 

Net 	Services 7.9 5.8 5.6 6.0 6.5 7.2
 
Oil and T G 3/ 3.8 1.5 1.3 1.5 1.8 2.3
 
Nun-Oil -- 4.1 4.3 4.3 4.5 4.7 4.9
 

Current Account 	 1.8 .4.8 - 2.9 - 1.2 - 0.2 0.0 

Official Capita' 3.4 5.2 5.8 4.3 4.0 4.0 
Donor AID V 2.8 3.2 4.4 3.7 3.0 3.0 
Non-Donocr 6/ 0. 2.0 1.4 0.6 1.0 1.0 

Other Capital 7/ 	 0.6 0.8 0.2 0.2 0.2 0.2
 

Debt Repayment 8/ 	 1.6 2.1 3.0 3.4 3.8 3.9
 

Net Errors & Omis;,ions 0.5
 

Change 	in Reserves 
increase) - 0.9 - 0.1 0.1 -,0.2 - 0.3 

Memorandum
 

Official Re!serves 5.8 .4.9 .5.0 4.9 5.1 5.4
 

Public Debt Service 2. 4.3 4,4 5.0 5.4 5.8 5.6
 

Public Debt Service
 
Ratio 10/ 21.4 29.5 31.3 30.5 29.3 26.3
 

Assumed Oil Price (W/BBL) 25.0 12.3 13.5 15.0 18.0 20.0
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Notes:
 

l/ 	Assumes oil production (including .140MBD condensate) at 1.405 MBD
 
(1986/7), 1.300 MBD (1987/8), and 1.330 MBD thereafter. LNG production
 
assumed at 793 MMBTU. LNG revenues will tend to be understated during
 
later years of the projection period as production levels and exports
 
increa3e. Assumes average prices (W/BBL) as follows:
 

Oil LNG
 
1986/86 12.3 15
 
1987/88 13.5 15
 
1988/89 15 17
 
1989/90 18 20
 
1990/91 20 22
 

2/ Lssumes favorable initial impact from devaluation on non-oil exports
 
during last 4 months of FY 86/87, through 1987/88, tailing off by
 
19u8/89. Numbers roughly parallel impact of 1983 devaluation adjusted for
 
timing. Long-term impact could be substantially greater than suggested
 
here. Non-oil exports in 1986/7 would have been about $6.5 billion in the
 
absence of devaluation, based on performance of first six months. World
 
economy assumed to continue 1986/87 performance.
 

3/ 	Produced by embassy oil/LNG model. Consistent with export assumptions on
 
production levels and price. Projections not strictly comparable with
 
either imports or services of oil/LNG in 1985/86 because of difference in
 
GOI 	accounting treatment. The aggregation of oil/LNG imports and services
 
are 	comparable, however.
 

4/ 	Assumes tiat non-oil imports are only affected during last quarter of FY
 
86/87 because of orders in pipeline. The decreases in projected inports
 
in following periods ruughly parallel the 1983 devaluation and are
 
considered ccnservatively plausible. Projected decreases are somewhat
 
less optimistic than experienced following 1983 devaluation because
 
imports have already been -queezed, massive rescheduling of state
 
enterpzise projects are no longer a major alternative, and there are no
 
significant food commodity imports in the import bill as there were prior
 
to the 1983 devaluation. The 1986/7 impcrt projection appears reasonable
 
based on estimated actual imports of $4.6 billion during the first six
 
months of the fiizcal yeaz.
 

5/ 	Net non-oil seirvices are assumed constant ezcept for the increase in
 
estimated debL service lateiest paytients. This appears conservative since
 
the devaluation should actually depress service imports and stimulate
 
exports, resulting in . net dc.ine in non-interest non-oil services.
 
However, the int-rease in interest payments may b4 somewhat underestimated.
 
(Notr: freight on izports is treated under services rather than imports in
 
these projections. a'Ils lowers imports and raises services by roughly
 
$1.0 billion.)
 

6/ 	See Tables 2 and 3 for the source of estimates. The nov-donor assistance
 
In 1986/K: 1987/8 and part of 1968/9 represents drawdor: of existing
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7/ 	Otber capital represent- net direct foreign iuvestment and net private
 
borrowing, except in 1985/6 and 1986/7 when net state enterprise capital
 
flows are included. Appreciation on currency revaluraonn, estimated at
 
$400-$500 million, is included in FY 1986/7. Appreciation on currency
 
revaluation in FY 1985/6 is assumed to be included in both "other capital"
 
and errors and omissions. See 5/86 IMF report.
 

8/ 	Debt amortization of principal based on IBRD 12/31/85 estimates for GOI
 
direct debt p~us state enterprises, except for treatment of state
 
enterprises in 1985/6 and 1986/7. See footnote #7. & nominal increase of
 
200 million to 300 million was added to years subsequent to FY 86/87.
 

The amortization for FY 87/88 and beyond may be progressively understated
 
as repayments become due on debt incurred after December 1985. However,
 
this is probably not a serious understatement until possibly lace in the
 
projection period, because donor borrowings generally have a 5 to 10 year
 
grace period. It is assumed that commercial credit drawdowns have a 3
 
year grace period.
 

9/ 	Combined interest and princlpal payments on direct government debt plus
 
state enterprise debt. Includes LNG expansioa. Source is IBRD's 5/86
 
estimate adjusted for estimated additicnal payments on new commercial
 
drawndowns subsequent to 12/31/85.
 

10/ 	Direct government debt plus state enterprise debt as a percentage of gross
 
exports of goods and services. Exports of services assumed at $1.5
 
billion throughout projection period.
 

(Cr6
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TALE 2
 
REVXSED BUDGETARY PROJECTIONS, 1986/87 - 1990/91 A
 

(Rp. Trillion)
 

Actual - Projected --
1985/6 1986/7 1987/8 1988/9 1989/0 1990/1 

Revenues 3 

il/LNG 11.1 4.6 5.6 6.9 9.2 10.7 
Oil 9.4 3.8 4.5 5.7 7.6 8.8 
I 1.7 0.8 1.1 1.2 1.6 1.9 

Non-Oil/LNGU- 8.1 10.1 '10.1 10.9 11.8 12.8
 
Income Tax 2.3 2.8 3.1 3.4 3.7 4.1
 
VAT 2.3 3.2 3.5 3.9 4.3 4.7
 
Other 3.5 4.1 3.5 3.6 3.8 4.0
 

TotaJ. Domestic 19.2 14.7 15.7 17.8 21.0 23.5
 

Exte:nal AID/Credit 3.6 7.0 8.7 6.3 5.8 5.8
 

Total Revenues 22.8 21.7 24.4 24.1 26.8 29.3
 

Expenditures
 

Routine 11.9 13.4 15.8 16.8 18.1 18.4
 
Debt service 5 3,3 5.3 7.3 7.9 8.7 8.C
 
Non-debt service6/ 8.6 8.1 8.5 8.9 9.4 9.8
 

Development Z/ 10.9 8.3 8.6 7.3 8.7 10.9
 

Total Expenditures 22.8 21.7 24.4 24.1 26.8 29.3
 

Non-debt 19.5 16.4 17.0 16.2 18.1 20.7
 
(% of total) (85.5) (75.6) (70.0) (67.2) (67.5) (70.6)
 

Memorandum:
 

Deflated Expenditures ./ 22.8 19.3 18.9 17.8 18.9 19.7
 
Non-debt 19.5 14.6 13.2 12.0 12.7 13.9
 
Development 10.9 7.4 5.6 5.4 6.1 7.3
 

Oil Price Assumption 
($/BB,) 25.0 12.3 13.5 15.0 18.0 20.0
 

/9o
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Notes:
 

1/ 	Projections are post-September 12th devaluation. Average exchange rate
 
1986/87 assumed at Rp. 1,420. Thereafter, assumed at Rp. 1,650.
 

2/ 	Based on some oil price and volume assumptions as Balance of Payments,
 
Table 1.
 

3/ 	Revenues for 1986/7 are estimated actual on the basis of performance
 
during first six months and the past relationship between 1st semester
 
receipts and receipts for the entire fiscal year. VAT and income tax
 
assumed to grow at 10 percent 1987/88-1990/91. Other revenues assumed to
 
grow at 5 percent 1987/88-1990/91. Other revenues drop in 1987/8 because
 
of a major decline in fuel sales. These revenue- decline as international
 
oil prices rise.
 

4/ 	Assumes 44 percent of donor assistance disbursed prior to devaluation at
 
Rp. 1,125 per dollar. Assumes syndicated commercial borrowing effectively
 
100 percent drawn prior to the devaluation because of fungibility effect
 
(i.e., swap facilities will be replaced). Assumes no proceeds from
 
anticipated reserve drawn down will be used for budgeriry support other
 
than stated. Assumes that all official capital in balance payments 
1987/88-1990/91 used for budgetary support, except $0.5 biliion each year
for state enterprises. This means that for 1986/q7 that project aid,was 
converted at an average rate of Rp. 1,420 - t1, :hat aon-donoi AID was all 
converted during 1st six months @ Rp. 1,125 - $1, and that a small portion
o2 reserve drawdown counterpart funds (Rp. 200 billion) was used to 
finance the budget. Approximately Rp. 1.3 trillion counterpart funds from 
an estimated 0.9 billion reserve drawn down are left over and not drawn 
elsewhere in this projection. 

5/ 	Debt service is based on IBRD 5/86 projections with modest increases for
 
estimated interest and amortization on drawdown of commercial standby
 
credits subsequent to 12/31/85. Debt service for state enterprises is not
 
included in this projection. There is an indication that in reality,

however, at least some portion of state enterprise debt may be serviced
 
through this line item. Annex II Table 1.
 

6/ Assumes personnel, commodities, and subsidies to regions to essentially
 
remain constant in aggregate in real terms. Assumes no routine hudget
 
subsides. Assuris increase of 5% per annum in nominal terms beginning in
 
1987/88. This implies that domestic fuel oil prices would nee d to be
 
raised in 1989/90 (Rp. 0.5 billion) and again in 1990/91
 
(Ep. 0.5 billion), representing a total 10% increase.
 

7/ 	Development expenditures ar:- taken as a residual for projected period.
 
Residual shares of GOt development expenditures, after making allowance
 
for assumed donor disbursements, are not necessarily consistent with
 
likely requirements for non-project expenditures.
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Expenditzres were deflated for inflation and the estimated September '86
 
devaluation effect. Expenditures were deflated by 12.5% (1986/7), 28.7%
 
(1987/8), and for an additional 5% compounded annually thereafter on the
 
1987/8 base deflater. Inflation was assumed 5.5% (1986/7), 9.0% (1987/8),
 
and 5% per year (1988/9-1990/91). Real non-debt expenditures and
 
development expenditures are assumed proportional to their share in
 
nominal expenditures. Because foreign exchange is not distributed equally
 
between debt and non-debt and between development and non-debt
 
expenditures, real expenditures will not vary proportionately to nominal
 
shares. Real non-debt service may be somewhat overstated in earlier
 
periods and understated in later periods. Development expenditure is
 
unprobably overstated throughout.
 



H-13
 

TABLE 3
 

COMPARISON OF BUDGETED EXPENDITURES, 1982/83 - 1987/88
 
(Percentage Share) 

1982/3 1985/6 1986/7 1987/8
 

Routine Expenditures 44.9 53.8 61.3 66.0
 
Civil Service 16.0 17.9 19.7 18.9
 
Goods Procurement 6.8 6.6 6.4 5.2
 
Subsidies to Regions 8.4 11.2 12.3 11.6 
Debt Service 6.3 15.5 19.7 29.9 
Food Stock Financing - - 1.9 -
Other 7.4 2.6 1.2 0.4 

Development Expenditures 55.1 46.2 38.7 34.0
 
Rupiah Financing (GOI) 43.4 27.6 22.3 10.2
 
Departments 20.0 14.1 8.3 2.6
 
Defense 3.6 1.6 1.4 0.6
 
Regional Development 0.7 0.7 1.2 1.1
 
INRES 9.0 6.4 6.1 4.1
 

-East Ti oor 	 - -
Fertilizer 3.0 .4 3.1 0.9 
Equity Investment 3.5 1.1 1.0 0.4 
Other 3.6 1.1 1.2 0.5 

Project Aid (donors) 11.7 18.6 16.4 23.8 

Total Budget 	 100.0 100.0 100.0 100.0
 
inmm Wmin m m 

Total. Budget 15,607 23,046 21,422 22,783
 
(Rp. Billion)
 

Percent Domestically
 

Financed 	 88.3 81.4 83.6 76.2
 

Nominal % Change 	 1/ +'47.7 7.0 + 6.4
 

Real % Change 2/ 	 1/ + 16.3 "12,3 -12.8
 

1/ 	Using iY 1982/3 as the base year.
 

2/ 	After deflating Ior 3/83 and 9/86 devaluations and consumer Drice
 
increases. Deflationary factors were: 1985/6(27%), 1986/7(6%),
 
1987/8(22%)
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2. MICRO ECONOMIC ANALYSIS 

Warren K. Gilbert*
 
Consultant to Parsons, Brinckerhoff International
 

2.1 SUMMARY
 

2.1.. Selection of Rehabilitation Priorities
 

Districts do not, at present, use formal or consistent procedures to
 
assign priority to road links for rehabilitation. Formal pre-screening
 
methods have been developed to evaluate and rank road projects at the
 
district level under donor-funded projects. They have been, however, an
 
invention of donors and have required outside consultants to apply them.
 

These mathods have attempted to incorporate measures of producer
 
surplus a- a complement to the conventional consumer surplus (vehicle
 
operating cost savings) screening indices but have proved very complex, have
 
produced inconclusive results, and in the end have always necessitated
 
resorting to traffic counts and vehicle cost savings as the basis for
 
selection.
 

A simple rural roads screening method developed by the IBRD is
 
recommended for use under the AID project. This is a single table based on
 
vehicle cost savings only, extended by interpolations to now include the
 
expected road work costs (Rp. 9 to 39 million/km) in the project area. In
 
matrix form, it !ddntifies the level of traffic at alternative
 
reconstruction cost levels which would produce various internal rates of
 
return between 6% and 15%. Both the cost and the traffic level (average
 
daily traffic) correspond to study area conditions and the table is simple
 
enough to be applied, with supervision, by the kabupatens themselves. The
 
assembly of these observed an probable variations into one screening table
 
was based on sample data and estimated road work costs. Because the sample
 
data were not ccprehensive 3nd because the variable parameters (e.g.,
 
vehicle composition) may be discovered during project implementation to vary
 
geographically an-'/or ve- time, the table will need to-be ref.ned 
periodically as the project proceeds. 

the Rupiah. Numerical values of the calculations here have not been
 
changed to reflect the new exchange rate. These values, however,
 
have been adjusted on the version of the simplifiec table (Required
 
Levels of ADT to Justify Major Road Treatment Costs) presented in
 
the body of the Project Paper. The conclusions of this analysis are
 
not substantially affected by the devaluation.
 



H-IS 

A monitoringievaluation survey is ilso suggested as an option to
 
measure project effects upon non-vehicle ativity such as cash-crop
 
production and transport price changes if considered necessary during the
 
project life. This survey would serve as a device to estimate benefits
 
beyond vehicle savings for those roads which are improved, and as a check
 
upon low-volume roads in regions which may be emerging as development areas.
 

2.1.2 Selection of Maintenance Priorities
 

It is recommended that, initially, road links and bridges in "good"
 
condition and perhaps the best 20% or so in "moderate" condition begin
 
receiving regular maintenance as soon as possible (based on current data,
 
this means that until rehabilitation work gets underway, the opportunity to
 
begin a full-scale maintenance program exists in only a limited number of
 
kabupatens). A task of the project should be to refine maintenance
 
procedures for assigning priority through planning tools that are included
 
in the proposed maintenance management system.
 

2.2 STAITARDS AND DEFINITIONS USED IN ROAD DESIGN AND MAINTENANCE
 

2.1.1 Assessment
 

The road building industry worldwide uses a variety of terms to
 
describe different road treatments. This section identifies both the local
 
terminology that should be discarded and the more suitable terms that
 
clearly delineate a function, and therefore provide the basis for proper
 
cost estimates.
 

The cunstruction of kabupaten roads czn be considered a time-staged
 
process, related to expected average daily traffic (ADT). This expectation
 
is also used to create a classification of roads. The Indonesian Roads
 
Department (Bina Marga, Jakaria) recognizes these road classes for kabupaten
 
roads:
 

KABUPATENI ROAD CLASSES
 

IIIA Sealed IIIB IIIC Unsealed 
Asphalt Sealed Gravel Gravel/Earth 

ADT (undifferentiated): 500-3000 200-500 50-200 <50 

At the first stage, a simple grading of the natural earth provides the
 
running surface for class IIIC light traffic. The term "gravel" is used
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locally to 	include Telford cobble and all weather compacted aggregate
 
subgrade (AWCAS).* Thus, gravel roads classed as IIIB or IIIC may be
 
surfaced with Telford, engineered gravel, or AWCAS. The difference among
 
these classifications is that Telford is large boulders and rocks; true
 
(engineered) gravel is crushed, sized and graded for specific layered uses;
 
and AWCAS is lesser in quality.
 

Under this definition, gravel/Telford/AWCAS provides the running
 
surface. However, for IIIB roads which are classified as "sealed roads,"
 
some of these gravel-surfaced roads are also treated with a spray sealcoat
 
of asphalt oz used motor oil, which may then be coated with gravel chips.
 
This sealing is intended to stabilize the running surface and make it
 
impermeable to water.
 

For class IIIB roads, therefore, important design changes may be in
 
order. The seal for gravel may be used as ADT approaches 100, and the more
 
advanced sealcoat as ADT approaches 200. Because the purpose of each
 
sealing method is to stabilize the road, provide a smoother running surface,
 
and to protect it agpinst water infiltration, work must be done to the
 
subgrade and the existing base. This mainly consists of a layered treatment:
 

Surface : 	wear-out, protective
 
Base : 	gravel and sand, 15 cm
 
Subbase : 	 aggregate or Macadam (usually only select material), 

10-45 cm 
Subgrade: 	 stabil.zed soil (lime/cement) or stone, compacted
 

For this work, design specifications may provide lower or higher
 
standards, given design speeds, limiting gradients, paved width, shoulder
 
width, camber or slope of crown for surface and shoulders, bridge width
 
(with or without sidewalks), etc. It is at this point that the terminology

becomes confusing. It becomes even more coufusing if the subbase/subgrade
 
work is omitted at this stage of road building, and must be undertaken at
 
the later stage (ADT 500) of, an asphalt overlay.
 

Any of the following terms can be used to describe the transition from
 
a IIIC road to a IIIB sealed gravel or sealed road: iL.provement, upgrade,
 
better~ent, support work, renovation, rehabitation, or reconstruction.
 
While the latter three terms suggest re-working to an original design
 
standard, in practice', no definitive design standards exist regarding an
 
earth or cobble road. Moreover, it is common practice the world over to
 
incorporate "improvements" and "rehabilitations" (i.e., to "upgrade" to a
 
higher standard) at this stage of road-building, to take advantage of the
 
economies of scale inherent in the very large costs associated with
 
re-working the road, virtually from the ground up: the subgrade, subbase,
 
base, and surface treatment and pavement.
 

This Indonesian definition of AWCAS differs from that used outside of
 
Indonesia. The standard definition is all weather crushed aggregate

surface.
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The running surface associated with each of the four major road types,
 
asphalt, sealed, sealed gravel, and gravel/earth, does not describe well the
 
different kinds of surfacing which may be applied to meet the needs of wear
 
and stability. The Indonesian Roads Department defines ten kinds of surface
 
treatment or pavement construction above the level of the IIIC gravel/earth
 
road. In the general descending order of their relative cost and
 
durability, they are: 

Running Surface Function Indonesian Term 

Asphalt concrete overlay, 4 cm, structural LASTON 
Two-layer asphalt* (DBST) overlay, 35 mm, non-f.;ructural BUREDA 
One-layer asphalt* (SBST) overlay, 20 mm, non-structural BURTU 
Aggregate buton asphalt overlay, 3 cm, structural LASBUTAG 
Thin concrete asphalt overlay, sealcoat, 3 cm, non-structural LATASTON 
Macadam penetration pavement or base, 5 cm, structural LAPEN 
Thin sand & asphalt sealcoat, reseal, 2 cm, non-structural LATASIR 
Asphalt spread se&lcoat, reseal, non-structural BURAS 
Thin pure buton asphalt seal, overlay, non-structural LASTABUM, 
All weather crushed 

aggregate. wear coat JAPAT 

It can be seen from this list that some surfacing types have structural
 
properties normally associated with overlay treatments (but not always),
 
while'others are surface dressings of seal or spray coats without structural
 
value, and some are alternatively used for overlay or simple seal. Relative
 
structural value also indicates longer wearability and gives a presumptive
 
indication of the expected life of the wear surface, which is important to
 
forecasts of the time lapse between the rehabilitation needs of a road. The
 
type of surface above, which is applied to the general class IIIA or IIIB,
 
therefore has significance to both cost estimates and to service life. It
 
has further significance to the costs associated with routine and periodic
 
maintenance of the specific road surface being maintained.
 

Because the use of any alternative surface treatment may depend upon
 
local materials availability, relative cost in the region, and familiarity
 
with its application, differences may exist among regions in the kind of
 
surface coat, cost, rate of wear, and service life, which are not readily 
identifiable by the loose classifications of "asphalt" or "seal." Reports 
from the districts do not now make the needed distinctions. This was seen 
previously in the class IIIB roads, which were classified as sealed, but for 
which both a seal and a gravel condition may exist, and, for the gravel 
clai-f.Lcavir, -;.ere a thin surface dre331ng ma)y :oor may :1 ave been 
applied. 

* 1 stone seal. 
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2.2.2 District Definitions of Road Work
 

To supplement Its road classification syacw, LiLi KuutUan moaus
 
Department has proposed the following definitions of road work.*
 

New Road Construction: completely new road over existing track
 
with or without new foundation or new surface.
 

Upgrading: increase of serviceability and reliability, i.e.,
 
to upgrade from gravel to asphalt.
 

Rehabilitation: of reliable roads (all seasons), to return a road
 
to its original state of service, e.g., asphalt overlay.
 

Support Work: restoration of a deteriorated (non-rellable) road to
 
its original standard, i.e., resealing, recoating, etc.
 

Road and Bridge Maintenance: patch potholes; repair ruts, drainage,
 
signs; fill depressions, etc.
 

These definitions are simple and clear. But they do not say how or to
 
what extent these activities will be conducted. This is left to the
 
detailed design standards, which define alternative minimum and desirable
 
specifications. New road construction may be of a bulldozed earth,
 
cobble-laid, gravel, seal, or asphalt type, appropriate to its purpose.

Upgrading is defined in the conventional sense. Rehabilitation is reserved
 
for all-weather roads, open 350 days per year, or not closed more than 5
 
days consecutively due to poor drainage, flooding, or poor alignment

contributing to both. This definition protects against the rehabilitation
 
"to its original state of service" of an unreliable road, which would revert
 
to a poor state seasonally.
 

Support work in Indonesia employs the standard definition given to
 
periodic maintenance by U.S. engineers, although periodic maintenance (but
 
not support work) is presumed to be accompanied by regular routine
 
maintenance. The definition above of road and bridge maintenance is a fair
 
description, but falls to state that this is a regular, repetitive item of
 
work (lone annually over the expected life of the road. The U.S. definition
 
errs on the side of oversimpliclty as well, commonly stated as "that level
 
of work which maintains the road to its original design standard." Both
 
routine and periodic maintenance combine to achieve this result, in theory,
 
under both local an' foreign standards.
 

See Bina Marga (Highway Department) draft: Methods Manual for
 
Kabupaten Road Programs, 1986.
 

,9/ 
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Both standards are correct as far as they go. But these are static
 
definitions applied to a dynamic condition; the original design standards
 
become obsolete as the "design ADT" is surpassed by actual ADT, as normal
 
weathering takes its toll of even a well-maintained road, or as heavier
 
vehicles enter the traffic flow. Vehicle repetitions and axle-loadings,
 
terrain, weather, and actual design or actual construction, as compared to
 
the standard for design, may all vary from forecasted levels. The periodic
 
resealing or overlays undertaken by*support work/periodic maintenance ma~y
 
therefore, in practice, be overlapped by rehabilitation or upgrading.
 

2.2.3 District Definitions of Maintenance Practices
 

The proposed Methods Manual for kabupaten roads authorities, in draft
 
form at Bina Marga, attempts to define the nature of maintenance and to
 
specify manpower and the level of work to be undertaken. Maintenance means
"a routine job in which the degree of damage in gravel roads is no more than
 
7 percent while in asphalted roads no more than 5 percent. In other words,
 
maintenance only handles small jobs such as filling in holes, grading, and
 
operations on gravel roads." In addition, the manual states: "Periodic
 
work such as overlaying is categorized as construction work. Emergency work
 
(natural disasters, etc.) is handled separately."
 

These are unsatisfactory definitions, at variance with what is already
 
understood. The 7% and 5% damage estimates are supposed to refer to
 
potholing, but make no reference to width or depth, surface cracking
 
(asphalt) oz loss of surface (gravel), and seem to imply that beyond these
 
very uncertain parameters, maintenance is to be replaced by some form of
 
periodic surface treatment. However, periodic work such as overlaying is
 
construction work.
 

These efforts to advise field staff on the degree of wear that should be
 
attended by repair are cited here because they move in the right direction,
 
but somehow miss imparting a clear and functional guideline. That they are
 
also incomplete appears to result from generally slack maintenance
 
performance in the past, and a preoccupation with road building and
 
rehabilitation efforts, for which foreign projects and years of experience
 
have best equipped the engineering staff at all jurisdictional levels.
 

Serious thought has obviously been given in the draft Methods Manual to
 
instruction on maintenance work. Table 4 and Figure 1 (an excerpt from the
 
manual) on the following pages clarify the types if work included in
 
maintenance work and specifications.
 

The same problems exist with the instructions given in Table 4. The
 
percentages vary from those given above, other forms of surface wear such as
 
cracking and surface loss are not mentioned, the percentages are impractical
 
in field use, and they imply limits on either side of which the proper kind
 
of maintenance is unclear. The specific numbers of manpower and the
 
frequency of their work may be an average, a maximum, or a minimum, but in
 
practice, must vary with traffic, local conditions, and different weather
 
patterns between different regions.
 

)C,
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TABLE 4
 
DRAFT METHODS INSTRUCTIONS ON MAINTENANCE WORK
 

PEKERJMN PEMELIHARAAN (MAINTENANC E) 

I 	 1 MAAm 2EKEJAAN I PESYA AN MAKSIMUM 
I (Type of Work) I (Maximum Requirement) 

- Perbaikan permukaan 
jalanan yang berlubang:

I (Pothole repair on:) 
- Jalan aspal Kerusakan 3% total luas 

(Asphalt road) jalan (Damage not to 
PEREaASAN exceed 3% of road surface) 
(Pavement) - Jalan kerikil Keruskan 5% total luas 

(Gravel road) jalan (Damage not to 
I exceed 5% of road surface) 

- Perbaikan penurunan: I 
(Rut repair on:) I 
- Jalan aspal (Asphalt) I Kerusakan 2% (Damaged 2%) 
-	 Jalan Kerikil (Gravel) I Kerusakan 2% (Damaged 2%) 

-Perataan kembali pada 2x dalam 1 tahun 
jalan kerikil (Blading (2 times/year) 
on gravel road) I 

-	 Perbaikan saluran sam- 2 orang/Kin - 2 x 1 tahun 
ping (Side ditch repair) I(2 person/Km - 2 times/year)I 

DRAINASE - Pembersihan saluran sam- 1 3 orang!Km - 2 x 1 tahun I 
(Drainage) ping (Side ditch cleaning)I(3 person/Km - 2 times/year)I 

- Pembersihan gorong-gorong 1 1/2 orang/Km -2 x ttahun I 
(Culvert cleaning) 1(0.5 person/Km-2 times/ycir)j 

SISI SAMPING 
JALAN 

- Mew:bersihkan semak pada 
damiya (Bush clearing) 

- Pemotongan Rumput 

1 4 orang/Xm (4 persons/year)I
I I 
1 6 orang/Km -2 x 1 tahun I 

(Road side) (Grass cutting) 1(6 persons/Km -2 times/year)I 
- Perataan bahu jalan I Tergantung jumlah kerusak

kiri + kanan (Road I an (Depends on the level 
shoulder repair) I of deterioration) 

I I f 
- Pembersihan dan 1 3 orang/jembatan dan 

JEMBATAN pengecatan jembatan I 2 Km ada 1 jembatan 
(Bridge) (Bridge cleaning and 1(3 persons/bridge and 

painting) I assured there is 
for every 2 Km) 

one bridge 

- Peveliharaan lalu lintas I 2 orang/5 Km 
LAIN-LAIN (Traffic sign repair) 1(2 persons/5 Kin) 
(Others) - Alat bantu + alat-alat I 12 set alat bantu/Km

lain (Hand tools etc.) 1(12 unit/Kn) 
: E s I

Note: English translation supplied.
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FIGURE 1 

EXCERPT FROM DRAFT.METHODS MANUAL
 

Road Maintenance
 

a. General 

Maintenance means a routine job in which the degree of damage in gravel
 
roads is no more than 7% while in asphalted roads no more than 5%. In
 
other words. maintenance only handles small Jobs such as filling in holes,
 
grading and operations on gravel roads.
 

Periodic 	work such as overlaying is categorized as construction work.
 
Emergency work (natural disasters etc.) is handled separately.
 

b. Types of maintenance work and the specifications
 

In order 	to clarify the types of work included in maintenance work and
 
their specifications, can be seen in the following table.
 

Source: 	 Guide to the Planning and Construction of Kabupaten Roads/Bridges,
 
Designs, Construction, Budgeting and Documentation.
 

2.2.4 Conclusions
 

Rehabilitation efforts may expect to confront ill-defined and overlapping
 
road conditions in the firi. Road treatment guidelines incorporate a wide
 
range of surfacing types ana different costs uader the deceptively simple
 
classification of "sealed roads." Narrowly interpreted, rehabilitation
 
therefore means returning to the original standard. Attendant maintenance
 
costs will therefore vary according to the different wear rates of the
 
different surface treatments. A demonstration project intended to enlist
 
institutional support, chiefly for maintenance practices, must tht'.s likely be
 
prepared to rehabilitate roads to a standard which has a consistent
 
maintenance program and cost, is associated with dependable (and fewer)
 
surfacing types, and is consistent with ADT volume and local weather
 
patterns. Too strict a distinction between upgrading and rehabilitation would
 
operate against meeting this goal.
 

A general lack of experience in maintenance, both routine and periodic, is
 
evident in the guidelines and in the operatious of staff at the district level
 
and above. Clear guidelines relevant to surface types need to be formulated
 
at several levels of authority. These guidelines must also provide for
 
effective monitoring in the field.
 



H-22
 

2.3 	 SELECTION OF ROAD PROJECT PRIORITIES
 

2.3.1 Current Practice
 

A simple pre-screening index has been adopted by the Roads Department and
 
Ministry of Home Affairs for use under donor-funded road programs.* This
 
index is based on Zone of Influence criteria which define two elements, the
 
cost per kilometer per capita and the cost per kilometer per hectare.
 
Apparently developed by LNEX of New Zealand under an IBRD-financed Rural Road
 
Study Project in 1981, the method attempts to select, through preliminary
 
screening, those roads for which costs/km/capita are at a minimum (a large
 
population is served), and costs/km/hectare of cultivated land are at a
 
minimum (a large freight demand).
 

Ori.ginating at the district level, using forms approved and issued by the
 
Roads Department, the following steps are incorporated in a complete proposal
 
submission to donors:
 

1. 	List of all road links: name, number, km, surface, surface
 
condition, surface width, previous recent expenditures on link.
 

2. 	 Classification of links: reliable, unreliable (seasonal closures of
 
two weeks or more), and important network links.
 

3. 	Mapping: by jurisdiction (national, provincial, etc.), by function
 
(feeder, market, collector), surface, reliability.
 

4. 	 Infrastructure: river, rail, airports, ports (alternative modes),
 
shown on map, including populations in each town or village and names
 
of each town or village.
 

5. 	Markets: names of market towns and market days in the district and
 
in neighboring districts.
 

6. 	Development proposals: if any, details of proposal, to include
 
scope, location, land area, population, required infrastructure, an
 
indication of in or near district, and whether planned or under
 
construction.
 

7. 	Additional mapping: topographical (terrain) within the district and
 
in neighboring districts. Land use and/or soil maps showing crop
 
patterns and noncultivatable area, within and in neighboring
 
district;s.
 

8. 	 Planning map: existing district plans for road improvements.
 

In the case where no donor is involved, kabupatens do not use formal
 
screening methods or selection criteria for determining the allocation
 
of road funds.
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9. 	Proposal: the district Public Works Department (DPUK) and
 
district Regional Planning Board (BAPPEDA II) jointly prepare road
 
improvement proposals: DPUK is responsible for design and cost
 
estimates on roads selected by BAPEDA II, or selected by DPUK on
 
'.he basis of engineering/maintenac.2 requirements.
 

10. 	Pre-screeIni: to accompany each proposal.
 
a. Short links less than 2 km eliminated unless serving major 

population area. Urban roads eliminated (submit under
 
separate program and evaluation procedure).
 

b. 	Development roads separated for more complete evaluation
 
within a coordinated development program. Not suited to
 
pre-screening method, but submittal accepted for review.
 

c. 	Rival routes or modes within a 3 km distance which are not
 
collector roads will not be screened until collector roads
 
are improved and maintatnable.
 

d. 	Maintained roads screened out of program; routine maintenance
 
not part of program; place in routine program.
 

31. 	 Sorting: arrangement of road projects for pre-screenLing analysis.
 
a. 	Application of cost indez:
 

Cost/km/capita, over 5-year population forecast period.
 
Cost/km/hectare, over 5-year cultivation period.
 

b. 	Design year is 6th year, i.e., based on expected level of
 
population and area cultivated in 5th year.
 

c. 	Ranking: for each road link list proposed projects by order
 
in which they attain least cost for both indexes, in columnar
 
format to show both indexes side by side.
 

12. 	Program proposal: this is an annual document submittal, showing
 
for each year of a five-year program:
 
a. Annual budgets over a five-year period, related to b) below.
 
b. Priority ranking of projects, starting with the topmost in
 

the first year and in descending order annually thereafter.
 
Technical and.economic data from steps 1-10 accompany
 
submittal.
 

c. 	 Budgetary adjustments: conform annual budget total to
 
individual project proposals (eliminate errors).
 

13. 	 Technical survey submittal: provide survey, equipment inventory,
 
traffic counts, volume and cost estimates, and relevant supporting
 
information.
 

14. 	 Screening: by Roads Department (Jakarta). Based on a sample
 
survey of the program data, certain project proposals are selected
 
for testing against economic criteria. Traffic composition and
 
vehicle operating costs are used to identify a weighted average
 
vehicle for forecasts of comparative costs on existing
 
surface/condition against proposed surface/condition, to obtain
 
preliminary justification by benefit-cost ratio after 12%
 
discount. The screening test identifies the general level of
 
reliability of proposals for the year, extent of need for further
 
data/analysis, and monitors the effective use of the pre-screeo
 
procedural steps.
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2.3.2 Comments on Current Practice
 

The procedural steps listed in points 1 through 9 above appear to be
 
largely administrative, ac ao practical use is made of them in arriving at 
the key index method, which must be considered the focal point by both the
 
district and Jakarta. This is indicated by the screening undertaken by

Jakarta, which shifts the base of analysis to "economic criteria," an almost
 
exclusive concern with vehicle operating costs. The procedural steps

therefore provide data annually which might instead be submitted once, and
 
be followed by changes in the data as they occur to keep the informational
 
base current. Since tha real data base consists of cost estimates,
 
aggregate populations and cultivated hectares within the zone of influence,
 
and traffic, the time spent in filling out forms and drawing up maps might
 
be botter spent on these four areas alone.
 

For example, the collection and reporting of all road links by name,
 
number, etc. and the names of towns, villages, and numbers of population in 
each, is of little value if proposed road projects are for other road links 
and other villages a..d populations. Since the zone of influence is the 
determinant, only roed links and populations within the zone are relevant. 

Likewise, in classifying links ao re-liable or unreliable and reporting
the names of market towns and nxmber of market days, an unreliable link is
 
autcmatically screened out of the proposal, even if it is a market road or
 
bears a relatively heavy proportion of traffic (these factors are not
 
correlated). Market towns and market days are not followed by a disclosure
 
of activity levels which relate to goods traffic or the economic values
 
which they suggest for roads with low vehicle traffic. Because of the
 
importance later given to traffic (and the reported low reliability of the
 
cost/krn/hectare index), a sImple survey of farmers to collect data on volume
 
marketed locally and frequency of marketing at these markets could produce
 
data on actual goods flow annually, by named type of transport -- bicycle,
 
cart, etc. Alternatively, market-day counts of goods arriving and mode of
 
arrival (perhaps to include both buyers and sellers by mode) could provide

real numbers for what is now left to supposition, i.e., that hectares
 
somehow equate with production, and that all prcduction means traffic flow
 
(there are no subsistence farmers, or, all production is a cash crop).
 

It is nctcd that the screening process conducted in Jakarta does
 
include an F.xtensive analysis of roads with high-ranked agricultural
 
potential but low-ranked vehicle traffic. No equivalent evaluation exists
 
at Phe district level, beyond the cost/km/hectare index. Moreover, traffic
 
survey forms for ADT counts at the district level do include counts of
 
pedestrians, bicycles, carts, etc., but not of loads indicative of market
 
days and non-market days.
 

2.2.3 Reported Experience with the Methods Used for Donor Projects
 

Aiter five years of operation, the methods instituted for donor
 
projects at the kabupaten level still appear to be awkward to implement and
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uncertain in terms of identifying suitable projects for rehabilitation. The
 
most recent experience, reported in March 1985 In the Main Report of the
 

_Local Roads Component (for 20 kabupatens) by Hoff & Overgaard, Kampsax,
 
relates to feasibility studies undertaken precedent to the ADB 8th Loan.
 
The projects were located in Central Java, Nusa Tenggara Barat, and Bali.
 

,At the time of the study, the Methods Manual, which is summarily 
described above, had been distr4.buted to the districts, and the program for 
annual program submittals had been in operation for perhaps two years. In 
actual practice, the main problems were reported as follows. 

First, the index ranking methods do not correlate well with the more
 
conventional screening employed at the national level. As proxies for
 
traffic volume and vehicle cost savings, there was "no significant
 
correlation ±dentified between IRR (resulting from project evaluation) and 
the area index." For the population index, "a relatively weak statistical 
relationshp ...in the range of r' - 0.5 to 0.7 and more typically in the 
range of r " 0.2% to 0.4" was found.* That is, the coefficients of
 
determination (goodness of fit) may be only 20% to 40% in predictive value.
 

Second, the index ranking is accepted as indicative, which is its main
 
purpose. But sampling by advanced feasibility studies must determine
 
project priorities. The addition of more detail tc the index method would
 
reduce its simplicity and "the time and resources required might more
 
usefully be dizected to more extensive traffic surveys and direct project
 
evaluation."
 

Third, index ranking becomes progressively unrepresentative as the road
 
network becomes more complex. Both population and land area estimates at
 
the district level are subject to subjective interpretation and contain
 
errors resulting from overlapping zones of influence not correctly
 
apportioned among road links.
 

Fourth, "The Kabupaten generally undertook the necessary work promptly
 
and many put much effort into mapping and presentation. However, the
 
quality of data relating to road cosding and zone of influence analysis left
 
much to be desired. Aside from traffic surveys (for which there was
 
specific funding allocation), supplementary field surveys requiring work
 
outside the office were rarely completed satisfactorily. There was
 
evidently limited understanding of the purpose of and connection between
 
different parts of the manual procedures or of their relevance to road
 
programme proposals. Kabupaten planning tended to remain locked on
 
immediate needs over the next year or so, rather than addressing the longer
 
term needs and development of the road network."
 

* Discrepancy not explained.
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2.3.4 Conclusions
 

The Methods Manual and national screcining procedures for donor projects
 
are part of the institutional structure now in place. Notwithstanding thkz 
apparent simplicity of the manual on first glance, it is not simple. Some
 
of its complexity relates to its format, which provides a wealth of detail
 
but fails to address the salient features wb'ah late- come under intensive
 
study (by means of ssmple project evaluatio, j in Jakarta). Some problems 
also arise from calculation errors and iat,,.pretations of zonal boundaries. 
But if the population and cost indes the.selves, even when accurate, fail 
to produce acceptable measures of relative feasibility, improvement of the 
indexes would seem to be of higher priority than refinements provided by"more extensive traffic surveys and direct project evaluation" imposed later 
at the national level. 

A reduced informational format would provide the time to obtair. field
 
survey data on market volumes of goods by type of conveyance. In addition,
 
cost/km/ton of freight is more nearly equivalent to cost/km/capita than is
 
cost/km/hectare, and also permits estimates of average market price per ton
 
by type of freight. Such estimates lead directly to the producero surplus 
form of analysis that is applicable to predominantly agricultural areas 
lacking important velhicle traffic flows. This analytic style is used at the 
national level for these cases, and seeks to evaluate transport price
 
changes translated into changes in farm-gate prices, and farmers' savings
 
which generate value added by further production - all expressed as prices

and costs per ton. (This is a complicated form of analysis not suited,
 
beyond the level indicated, for application at the district level. It ts
 
firmly in place at the national level as the alternate methodology to the 
conventional vehicle cost savings methodology.)
 

The introduction of a market-oriented goods volume survey at the
 
district level with supplemental market price information (zalue estimates)

probably will not reduce the incidence of errors associated with existing
 
formats. However, as an extension of the present area indax, and used
 
jointly with it, it could well provide the volume and value of estimates
 
that much of the present format seems intended to produce largely by
 
inference.
 

The reported problems of overlapping zonal jurisdictions in the annual
 
program submission (apparently repeated thereafter for the five-year period)
 
appear to result from (1) a format that identifies all roads, with each road
 
having an equal probability of sharing pro-rata in a zone of influence
 
occupied by another road, and (2)the use of a method of analysis more
 
suited to a sparse network than to the more dense road system found in
 
Central Java, NTB, and Bali.
 

The svggestion tb-t in such a dense network all the road links need to
 
be named and numbered, etc., may well be a valid concern for overlaps, but
 
only in an exceptional circumstance, e.g., the districts inaccurately
 
reported the priorities, priorities were bunched in a single year, and funds
 
for rehabilitation were unlimited. If the five-year program truly
 
represents priority rankings and their relative time-staging, the overlap of
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zonal road boundaries could be of concern only if bunched in a one-year or 
two-year period. If such bunching occurs, the selection process will likely 
err in over-selection (i.e., too many roads are being selected) because of a 
large budget each year or because of a concentration of the network in the 
areas of highest traffi" volume. If concentrated, a probability exists that 
roads are overbutit: a later analysis of road links in NTT and South 
Sulawesi shows that for 364 links, 7%-report no traffic; fully 38% report 
traffic levels between one and ten vehicles daily, including motorcycles, 
which average 46% of that total. 

This result should dispel the notion that overlapping zones 3f 
influence carries meaning by itself, unless accoapanied by ADT traffic 
counts. Even though both traffic volume and rates of deterioration must be 
roughly equal to warrant bunching in the program. This shculd be unlikely
under the pre-screening process, which requires that rival routes or modes
 
within a 3 km distance that are not ccllector roads will not be screened
 
until collector roads are improved and maintainable. Given the narrow 3 km
 
limit, overlaps could occur only if roads were within 6 km of each other, or
 
both were collector roads. Either event could suggest overbuilding (a
 
single collector could serve, with a feeder road structure). If a iuountain 
range or similar barrier divides these roads and thus accounts for their 
proximity, it also indicates separate zones of influence imposed by terrain 
rather than by 3 %m limits. This possibility is supposedly already 
presented by the mapping supplements, and could explain roughly equal

traffic levels and road conditions for two areas with the same travel
 
patterns. What cannot be explained is how so many of these roads can be
 
assembled in a budget-limited and time-staged program, yet with so many
 
overlapping problems that the districts have difficulty in calculating
 
populations and hectares for each. Because these very calculations enter
 
into the index methods designed to support selection and ranking, there
 
should be little wonder that the methods correlate poorly with later project
 
evaluations.
 

Generally, inasmuch as the focus of attention at the national level is
 
on vehicle activity and/or tonnage-based value-added analysis, the
 
introduction of a tonnage-based survey report would fill a present void in
 
the analysis. A first-year report of the informational items, rather than
 
consecutive annual re-confirmations, might free some time for improved
 
traffic surveys and tonnage reports. These might include more frequent
 
seasonal counts, reflecting vehicle load (number of passengers and estimated
 
kilograms of produce), market price sampling, and some form of check upon
 
forecasted growth rates. (The latter is mentioned because of the tendency
 
to forecast traffic at significantly higher growth rates than the observed
 
and forecasted population and farm produce rates, which could occur only if
 
income growth and income elasticity were unnaturally high.)
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2.4' EVALUATION OF SHADOW' PRICING; !ABOR INTENSITY AND EMPLOYMENTI' ACT 

2.4.1 Shadow Pricing
 

In road projects shadow pricing is attempted when clear evidence exists
 
that market prices or poliay distortions create an uneconomic allocation of
 
resources. Such cases would arise from: 1) a controlled foreign exchange

rate which understates the real values of imported capital and consumable
 
items (road equipment, vehicles, fuel, tires, etc.); 2) controlled interest
 
rates that do not reflect true capital scarcities that may be observed in
 
the "black" market for money; 3) labor wages paid on current road work which
 
are well above alternative potential earnings levels in other economic
 
scctors; and 4) major unemployment of the labor force in the region of the
 
priposed project from which labor will be drawn, in which case "true"
 
economic costs are less than financial outlay.
 

In the first case, foreign exchange nationally is at open market 
exchange rates, traded freely according to supply and demand by commercial 
banks to private ciri7-1s, and appears to present no need for shadow priding. 

The cost of domestic borrowing is fairly high, which may affect the
 
ability of private contractors to establish qualifications according to
 
equipment available, but orly for equipment relatively idle and not
 
productive In commercial road-building activity. As the maia thrust of
 
government policy is to employ contractors rather than f6rce account for
 
both rehabilitation and maintenance, the interest costs should be assumable
 
during the course of this project, which aims to expend added funds for such
 
purposes. Such higher interest costs enter into a further economic
 
consideration of the IRR, which may be sought from road investment costs
 
within the project. The IRR.is expected to exceed commercial loan rates by
 
an element acceptable for risk-taking, i.e., several percentage points more
 
than the commercial rate, and roughly equal in total to the best return
 
available in the economy from alternative investments. The best return is
 
usually not known, but the implication of high money market rates is that
 
some sectors must be producing such a return -- or rates would be lower.
 
Rates soften as demand declines. On the other hand, a gcvernment project,
 
having other aims than profitability expressed in financial terms, is not
 
compelled to exact an economic rate of return which reflects naticnal
 
alternatives in the private sector if it is engaged in selective investments
 
in regional sub-sectors which do not enjoy those alternatives. A road
 
project in low-income regions designed for rural areas is not generally the
 
place to look for such a return; the moreso if institution-building and
 
demonstration effects are its goals. This frame of reference will condition
 
the rate of return actually sought, but still demands that such returns be
 
maximized to provide the greatest economic benefits that can be realized in
 
the selective placement of funds within the subsector.
 

Labor wages paid by DPUKs for casual and permanent labor appear to be
 
marginal, ranging throughout all kabupatens from Rp. 1500 to Rp. 4000 daily
 
(US $1.35 to 3.57), for unskilled labor, equipment operators, and crew
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foremen. This level of wage, according to kabupaten accounts, results in
 
the loss of staff to other employments - claimed usually to be private
 
contractors. This would indicate that the opportunity costs of local labor
 
are being perceived and acted upon; opportunity costs are being exercised,

and labor is finding its best alternative employment. It then appears that 
labor wages are not excessive in the project area, provide mobility of
 
labor, and, by implication, provide for a free movement of labor between its
 
perceived opportunity cost levels in this subsector.
 

The question of area unemployment/underemployment cannot be fully known
 
from availabie data beyond a presumption that it exists. It is probably

greater in NTT than in South Sulawesi, if opportunities for commercial
 
(paid) employment is meant. 
However, as these areas are dominantly rural,

farm sector employment provides the main means of employment and income.
 
This sector is not amenable to analysis of the kind applied to the
 
commercial sector, and its paid employments and higher standards of living.

What is known is that standards are low, and inheritances tend to reduce
 
acreages passed on to descendents in the normal course of rural life. 
In
 
its relation to the road-building sector, reports by kabupaten staff state
 
that seasonal patterns exist, such that labor becomes scarce for road
 
re-building during harvest periods. This suggests that labor wages for road

work in the project areas are too low to be attractive, except seasonally

(during underemployment) because alternative farm work affords a preferred

level of return. This would indicate that in general, labor is neither
 
scarce nor abundant, and is relatively balanced between seasons in its best

choices about the way to maximize its opportunities. The conclusion cannot
 
be drawn that the "true" labor wage rate is at an economic cost less than
 
the financial outlay, but that labor is being paid its actual economic value.
 

2.4.2 Labor-Intensive Road Building
 

Under the conditions named above, a substitute road building practice
 
intended to maximize labor input would seem to be more a theoretical choice

than a real one for these project areas. As a technical choice, having

alternative economic outcomes different from capital-intensive road

building, a measure would have to be taken of the change in IRR (lower labor
 
Costs over a longer time period accompanied by certain losses in efficitincy

traded off for more labor employment and wider income distrIbution). These
 
nominal measures do not undertake to evaluate other facrors which are
 
inhereLt in the trade-off: the desired build--up of private contractor
 
capacity in giving efficient assistance to government agencies in charge of
 
roads, or the relative effects upon quality and durability of the road
 
itself (which means a trade-off to higher vehicle operating costs in the
 
shovt run and earlier rehabilitation costs in the long run).
 

The evir.ence cited by the ADB 8th Loan pre-appraisal team is that

labor-intensive work is inappropriate as a least-cost choice for paving and
 
the major rebuilding of surface, base, and sub-base, in which machines are

best utilized. Labor remains a complement to such work, but the additiou of
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labor beyond the economic numbers required is uneconomic. For routine and
 
periodic maintenance, labor finds its most ecouec and broad.st 
employment: clearing roads and drainage ditehes, pothole patching,
 
smoothing depressions in spot repair, grass cutting, bridge deck repair ard
 
sign painting, etc.
 

Under present goals of the government, private contractors are being 
encouraged as a new industry. They have already been designated by tbe Bina 
Marga to perform most of the work on national and provincial roads, bcth 
rehabilitation and maintenance. Biua Marga's instruction to AID is to 
consider this factor in road work in kabupaten areas. The economic choice 
appears now to rest mainly, in the long-term, with the contractor, and with 
his least-cost considerations. So far, the contractors are alleged to be 
building up their skilled or semi-skilled staffs with ex-DPUK personnel,
which suggests that labor application has not lost ground to 
capital-intensive procedures in ways which can yet be measured.
 

2.4.3 Employment Impacts
 

At the kabuparen level no reports exist of umployment and income effects 
of their road-building programs beyond the employment recordq f DPUK staff 
(force account); private contractuia are graded and ranked by equipment and 
financial r-souwces. A monitoring system does not exist for secondary 
benefits which may be passed on to farmers and rural communities that retilt 
from reduced transport costs on irprov,:d roads. Such a monitoring system is 
being proposed as an option in chis proiect paper, which will take account 
of changes in production voluve, and transporters' prices per kilogram and 
pec passenger, with and without road improvements. 

,ilthough the planning on donor projects which take place at provincial

and district levels attempts to take account of populations, development
 
areas, and road networks, this is not done in a aystematic manner. The
 
simple format seen in South rulawesi, for example, is a ser:ies of map

overlays, with estimated population by area overlain on a map of the road
 
network; another map ahowing "development areas" indicates whatever degree
 
of correspondence is clearly manifest, and decisions are made on this
 
basis -- with the emphasis upon growth and development. This has resulted
 
in building new roads into development areas when roads already exist which
 
are not being used, because they are not being maintained. No account is
 
taken of the time-stage of the "development" area: its original state was
 
merely marked for development by a foreign consulting group which performed
 
soils tests and earmarked different :rops for potential development, or a
 
planned development with a sponsor undertaking a planned scope of
 
investment, or an investment now underway, or a mature "project" with
 
measurable volumes of production.
 

Given this level of economic planning, employment imdacto have not been
 
formally considered. The monitoring which is suggested for this loan
 
program is of sufficient detail to permit evaluation of the amount of
 
transfer which may occur between transporters and rural communities, in the
 
way of reduced transport prices. As tiansport price is reduced, a measure
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is made of the reduction in vehicle operating costs achieved by road
 
improvements (the price falling less than the cost decrease), and at the
 
same time, the transfer of scme portion of the cost reduction to the farmer
 
and rural community. Volume monitoring of produce entering the market
 
supplements these data, indicating how transport price changes induce
 
further goods production, which is a measure of increase in regional income
 
and apparent employment. The.joint beneficiaries are the transporter and
 
the farmer's family; the total benefit which is bestowed by the road
 
improvement may b2 taken as the change in VOC forecasted for that road link,
and the shares in that benefit are recorded in the amoimt retained by the 
transporter and released to the buyer of transport. 

These proxy measures of employment, income, and well-being do not now
 
exist in Indonesia. When installed, they are expected to produce the kind
 
of detail which will then be used in planning at local levels, as a start
 
toward more complete evaluation procedures.
 

2.5 EVALUATION OF ALTERNATIVE REHABILITATION AND MAINTENANCZ SYSTEMS
 

2.5.1 A Forecast and Test of Simplified Methods
 

The Roads Department recognizes three classes of distriGt-level ioaL..
 
These are recounted here:
 

KABUPATEN ROAD CLASSES
 

IlIA Sealed IIIB IIIC Unsealed 
Asphalt Sealed Gravel Gravel/Earth 

ADT: 500-3000 200-500 50-200 <50 

The traffic levels daily which correspond to these classes and
 
conditions imply that as traffic increases, an improved road condition may

be considered. Section 2.3 reviewed the nature of this road improvement
 
process.
 

The relationship between ADT volume and its composition (typs of
 
vehicle), and between composition and vehicle cost (cost/km varying with
 
vehicle type) will be demonstrated in this section. The composition and thZ
 
costs are those which correspond with expected traffic volumes to be found
 
in Nusa Tenggara Timor and South Sulcwesi. They are, however, abstracted
 
from 210 traffic counts in 20 kabupatens intensively studied by Hoff and
 
Overgaard in the Local Roads Component study of March 1985 preliminary to
 
the ADB 8th Loan appraisal. These tend toward greater 'i;uracy than current
 
ADT estimates now available from the outer island project area, bu
 
represent a wider sample, and appear to reflect the same vehicle composition.
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A ten-year forecast will use current (Hoff and Overgaard, March 1985)

cost estimates for rehabilitation (relative to surface type), and annual 
maintenance costs for sealed and unsealed roads which were derived in that 
study to correspond to both the ADT volume and the road surface. In this 
way, the current costs and traffic volumes which may be expected for project 
area roads can be tested in advance of project commitment, for four 
different kinds of rehabilitation activity, each carrying vehicle volumes 
appropriate to the design class of road. It will be seeu whether these ADT 
levels and cost levels are consistent with the Roads Depvrtment vehicle 
volume standards: i.e., does a volume of 50-200 ADT justtfy an improvement 
to a gravel from a gravel/earth standard? Does a volume of 200-500 justify 
a movement from gravel to sealcoat? Are these the standards which should 
guide the AID project, or are there other considerations in addition to 
these? 

In order to test the results, a simplified formulation prepared by IBRD
 
will be used. This is borrowed from tables which may be suitable for use at
 
the district level, showing the ADT level required to earn a specified rate
 
of return over a ten-year period, given a particular traffic growth rate.
 
This ADT levql is correlated with the composite level of vehicle operating
 
costs (weighted average), and the percentage of these costc saved in the
 
transition from a lesser surface to an improved surface. The critical
 
question of costs invested in the rehabilitation and annual -aintenance is
 
directly assoc.ated with ADT. It therefore becomes possible to identify a
 
required lvel of ADT needed to perform the functions which will be
 
specified here at expected coat levels:
 

From poor seal to fair seal From unsealed to fair seal
 
From gravel to fair seal From unsealed to gravel
 

These will be the typical rehabilitation efforts in.the project study area.
 

It may be noted that the simplified method borrowed from the IBRD
 
reference work is the simplest of eight increasingly complex methods
 
suggested therein. As is the case with the district use of the index
 
populat.lon and area methods, it may be seen that the application of this
 
reference table to work in rural areas may strain the definition of
 
"simple." 
 For a review of this method and others, see Economic Appraisal of
 
Rural Roads, World Bank Staff Working Paper, number 610, 198J.
 

The sample survey from 210 traffic counts related ADT volume to type

of road surface. The road surface itself represented a specific road class
 
(asphalt, seal, poor seal, fair seal, and unsealed), which corresponds to
 
the ADT levels shown below. The percentages of vehicle composition are also
 
indicated.
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ROAD TYPE AND VEHICLE COMPOSITION (Z) 

Motor- Carts/ Pedestrians 
Road ADT 4-Wheel cycle Bicycles Shoulder-Burdens 

Fair seal 500 27 34 18 21
 
Fair seal 200 19 .29 20 32
 
Poor seal 18 24 32 26
 
Fair seal 200 7 22 27 44
 
Unsealed 50 7 16 16 61
 

Average 16 25 23 37
 

The most striking quality of this table is the proportion of
 
non-motorized traffic (60%) plus the Ligh proportion of motorcycles in the
 
remaining total. These same proportions are confirmed in the traffic counts
 
of the study area.
 

Vehicle operating costs per kilometer have been used to weight the
 
average vehicle cost, using the percentage distributions shown above. The
 
vehicle costs are borrowed from the March 1985 reference study, which
 
defined operating costs according to road type (asphalt, gravel, earth), and
 
according to condition (good, fair, poor, bad). The resulting cost matrix
 
produces an average cost composition of expected traffic on project area
 
roads, and the average total cost per composite vehicle for four different
 
road classes.
 

AVERAGE COST COMPOSITION OF TRAFFIC
 

4-wheel Vehicle Motorcycles/Bikes/Carts Total 
Rp/km % Rp/km % Rp/km % 

Fair seal 103 23 9 50.5 112 73.5 
Poor seal 135 18 10 56 145 75 
Fair gravel 128 7 10 49 138 56 
Unsealed 1.73 7 9 32 187 39 

The proportion of total traffic which is accounted fnr in these figures
 
is shown as a percent in the total column; the balance represents
 
pedestrians and porters (pikulans). Full-scale project evaluations
 
conducted by the reference study assigned costs to both pedestrians and
 
porters, and further assumed for the "with rehabilitation" case that this
 
traffic would adopt a conveyance mode (truck or bus). These costs and
 
assumptions are not used here.
 

Rehabilitation costs per kilometer, which were prepared in the
 
reference study for application as the average expected costs for 30
 
kabupaten, and expected average routine repair and maintenance costs per
 
kilometer, may now be incorporated into a forecast of input costs as the
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final stage of the three-step analysis which leads to the use of the
 
simplified IBRD table. From the table we can learn which level of ADT is
 
consistent with an intended rehabilitation, at specified vehiclf. cost and
 
savings rates, selected discount rate, and rate of traffic growth, for a
 
ten-year forecast period.
 

Summarizing the four forecast tables which have been prepared, input
 
costs for rehabilitation and maintenance are presented below as net present
 
values after discounting at 15%.
 

REHABILITATION AND MAINTENANCE COSTS FOR FOUR ROAD TYPES
 

Maint. Cost/ Net Pr.sent
 
Rehab. Cost year Value 

Treatment Implied ADT ........... Rp. 000/km .............. 

Poor seal to fair seal 200-500 22,400 559 25,068 
Feir gravel to fair seal 200 27,600 528 30,119 
Regravel gravel 50-200 15,000 406 16,937 
Unsealed to gravel 200 20,000 606 22,892 

It may be noted that the costs of applying a seal of asphalt overlay to
 
gravel exceed the costs of resealing an already sealcoated road, just as the
 
costs of initially applying gravel to an earth (unsealed) road are greater
 
than the costs of regravelling. This is mainly due to the sub-surfacing
 
costs necessary to provide a suitable subgrade, subbase and base, and
 
widening associated with going to a higher standard.
 

The basis for entry into the IBRD tabie is U.S. dollars equi.alent,
 
wbich is intended to facilitate use by any country of the standard cost
 
figures which are shown. The table itself could therefore be converted into
 
Rupiah equivalents, if its use is found suitable for general employment on
 
the project. It has been found necessary to interpolate, in actual use of
 
the table, using six calculation steps to find two significant numbers: the
 
net present value total and the ADT level. The final results of the full
 
analysis are the following:
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IBERD SIMPLIFIED SCREENING METHOD RESULTS
 

(10-year period, 5% traffic growth, 15% discount) 

Interpolated Value 

VOC VOC-S NPV: $15,125 $20,450 $22,400 $26,900 
$/km % (Rp. 16,937 22,892 25,068 30,119) 

ADT Level Required 

.167 40 124 

.167 26.2 247 

.13 23 505 

.123 19 768 

(The designations VOC and VOC-S mean vehicle operating cost per

kilometer and the savings in VOC expressed as a percentage of the prior road
 
costs. NPV is the net present value over ten years of the combined
 
rehabilitation and maintenance costs after discounting at 15%: the Rupiah

equivalent -Rp. 1120 - $U.S. 1 - is shown in thousands.)
 

These final figures permit a comparison of existing kabupaten road
 
design standards (and classes), which are based upon expected ADT levels,

with the externally-given parameters that associate ADT levels Wth the
 
ten-year cost structure of the rural road. The comparison is shown below.
 

COMPARATIVE ADT DESIGN THRESHOLDS FOR 15% RETURN
 

Treatment Kabupaten Design ADT Table ADT Difference
 

Reseal sealed road 50-3000 768 268
 
Gravel to sealcoat 200-500 505 305
 
Regravel gravel 50-200 124
 
Earth to gravel <50 247 197
 

The higher levels of ADT which the IBRD tables indicate are consistent
 
with the decision parameters would suggest that kabupaten thresholds for
 
upgrading to a higher design standard are below the levels needed to gain a
 
15% rate of return on the invested capital. It is not certain, however,

that such a return is intended, as considerable emphasis is placed at the
 
kabupaten level (and at the provincial planning level) upon road-building as
 
a development tool in geographic areas considered strategic to growth of
 
employment and income.
 

Other rates of return may therefore be cnsidered, at 12% or 10%, if it
 
can be accepted that this policy addresses longer-term issues than the sole
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criterion of reducing vehicle operating costs. It is only the savings in
 
vehicle costs which are being measured by the table. The shift to a partial
analysis of both vehicle costs and of value-added, in order to address both 
issues simultaneously, or to omit vehicle costs and go to an analytic base 
mainly concerned with measures of value-added, would add considerable 
complexity to a simplified screening method intended for kabupaten use.
 
Such a shift encompasses an entirely different approach, consisting of
 
with-and-without forecasts of: 1) production costs by type of crop, 2)

farm-gate prices, 3) transport prices and transport costs by type of vehicle
 
and route to market, 4) market prices by type of crop, and 5) estimates of
 
productJon volumes and cultivable land area. Analysis of this kind is
 
commonly conducted by coaa-ultants for large-scale development schemes, for
 
which the input of associated infrastructure (utilities, specialized crops

and technical specialties, financing sources and credit terms, etc.) are an
 
important part of project evaluation.
 

The apparent differences in levels of ADT suggested by the table and
 
now in use by the kabupatans as benchmarks for design can possibly also be
 
explained by conceptual differences. The reported life of roads for each
 
design class does not in actual experience attain a full ten years.

Consulting firms reviewing kabupaten roads and provincial road networks for
 
ADB, IBRD, QECF and JICA have reported generally a surprisingly short life
 
of ruads, even those built at higher design standards. The basis for this
 
shortcoming appears to be associated in part with weather (heavy rainfall),
 
choice of alignment over flood-prone ground, and improper construction in
 
the use of selected and graded materials, combined with failure to adhere to
 
the design standards regarding width, sub-surface working (compacting,
 
water-binding, depth of and kind of material, etc.). The resulting early

failure of such roads, as a matter of practical local experience, may lead
 
to the establishment of lower ADT standards in an effort to 1) prolong the
 
life of the road, if it is perceived that road life is associated with
 
traffic level rather than with external factors, and/or 2) to provide some
 
form of seal-coating to an all-weather standard at all levels of traffic as
 
a response to the weathering factor as the main source of the problem.
 

In either case, the appiication of the IBRD table to the road classes
 
and design standards of the kabupatens would be inappropriate to existing
 
roads now affected by poor construction supervision. However, if effective
 
construction supervision assured that construction methods met the design

standards, it may be believed that the ADT levels associated with the
 
ten-year lives of roads could induce a change in concept and in road
 
standards to provide for rehabilitation and upgrading at higher levels of
 
ADT.
 

There are some problems associated with use of the IBRD table. The
 
first is a minimum traffic growth rate of 5%, which the "table" permits to
 
rise to 8, 10, 12, and 15% via a series of similar tables, with discount
 
races from 10 to 18%, for all roads with a service life of ten-years.

Succeeding tables are related to a 15-year service life, with the same order 
of growth prospects and discount rates. For the study area kabupaten roads, 
which are mainly lightly trafficked, a 5% growth rate may be too high in
 
some cases (the tables do not require that a forecast be made over the
 
ten-year period to arrive at a design-level ADT, but rather that the
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existing ADT count in the present year assume some rate of growth) and that
 
that rate of growth be either 5%, or 8, 10, 12, or 15%. The extrapolations
 
from table to table which may result are as difficult as the interpolations
 
within the existing tables.
 

Interpolations on the reference table are forced by the NPV of
 
aggregated construction and maintenance costs, in intervals of: $10,000,
 
$18,000, $20,000, $25,000, $35,000, etc., combined with VOC and VOC-S
 
relationships which block out $.10/km costs and varying fixed levels of
 
savings as a percentage of those costs, and then jump to $.25/km, and
 
$.50/km, etc., with simil&r ratios of savings. It is unlikely that a line
 
-item for ADT will be found unless the horizontal NPV cost item is squarely
 
related to the vertical columns of VOC and VOC-S. In our use of the table,
 
five applications of the table found no such perfect fit, and six separate

calculations were required to find one AD7 number.
 

It in yet possible that this system can be made to yield the relatively
 
small range of costs associated with kabupaten roads, and expanded to show
 
the most frequently appearing costs, and therefore become a very usable
 
guideline.
 

Table 5 on the following page for further interpolations of these data
 
which produce ADT levels yielding a range of IRns from 6% to 15% for seven
 
levels of rehabilitation costs.
 

.2.5.2_Evaluation of Rehabilitation,-Routine and Periodic Maintenance
 
_Versus Current Non-maintenance Practice
 

This section will bring together assorted elements which are seen as
 
the major economic variables influencing the choice of road treatment, and
 
the selection procedures that can optimize each choice. The factors
 
addressed are as follows:
 

o 	 Sample survey of vehicle type and volume on project study roads.
 
o 	 Composition of expected average vehicle costs and ADT volumes on
 

each of the five kabupaten road classes.
 
o 	 Reported and expected road life for each class under existing
 

procedures and under forecasted controlled procedures.
 
Comparative vehicle savings over ten years under routine, periodic,
 
routine and periodic combined, and rehabilitation procedures,
 
against a common base of non-maintenance, for each of the five
 
classes of roads.
 

o 	 Discounted present values of all cost flows compared.
e 

o 	 Discounted benefit/cost ratios of all cost flows.
 
o 	 Comparative marginal costs and marginal revenues (savings) of each
 

of the alternative procedures.
 
The apparent influence of ADT level, rate of traffic growth,
 
vehicle composition and its cost level, upon the choice of
 
alteruative road treatment procedures.

The influence of timing of road treatment during road life uponthe:
 
choice of treatment.
 

'd-)~ 



TABLE 5
 

REQUIRED LEVELS OF ADT TO JUSTIFY MAJOR ROAD TREATMENT COSTS
 

(Rp. 000/Km) Base Year Rehabilitation/Upgrading Costs: 

8960 11200 13440 15680 17920 20160 22400 25200 28000 30800 33600 36400 39200 I 

IRR 
_% 
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I 
8 
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52 
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124 

131 

134 

145 

154 

164 

173 

182 

190 

200 

206 

217 

222 

234 

2381 
I00 

251 I 

11 

12 

60 

63 

76 

80 

92
I 
96 

107 

i12 

122 

128 

137 

143 

151 

155 

171 

177 

191 

199 

210 

219 

228 

239 

246 

259 

265 II 
279 I 

13 

14 

15 

66 

69 

72 

83 

87 

90 

100
I 
105 

109
'I. 

117 

122 

127 

134 

139 

145 

150 

156 

163 

167 

175 

185 

188 

196 

206 

208 

217 

226 

229 

239 

249 

250 

261 

272 

271 

283 

295 

291 II 
304 I

I 
317 1I 

* Motorized vehicles only. 

(10-year period, ADT growth rate 5% Implied, Rp. 1120 - US$l) 
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2.5.2.1 Survey of ADT on Project Roads
 

Traffic counts prepared under the OECF II ?easibility Study for three
 
kabupatens in the study area during 1985 provide ADT counts for 145 road
 
links distributed geographically as follows: Ngada (NTX) 50 links, Sumba
 
Barat (NTT) 35 links and Gowa (South Sulawesi) 60 links.
 

A sumrary of these links according to daily volume shows the dispersal
 
of traffic over low-volume and high-volume road links.
 

ADT VOLUME BY ADT CLASS
 

Road 1- 11- 31- 51- 101- 201-
Links 0 10 30 _ 100 200 _300 435 500 .600 

SumbaBarat .35 .1. 6 17 7 .2 1 1 
Ngada 50 11 15 8 6 6 2 0 
Gova 60 4 5 4 1 18 17 6 l1 1 1 

The vehicle types composing the volumes shown above are: dar/jeep,
 
minibus, light truck or light pickup, and motorcycle. The relative.
 
proportion of motorcycles (%)for each ADT class is:
 

48 54 53 45 48 60
 
28 45 49 32 38
 
62 54 68 .56 41 42 46 50 42
 

In their previous Foasibility Study Inventory Survey of March 1980, the
 
OECF I consultants found for seven other kabupatens in the present AID
 
project study area a more coucentrated grouping of traffic in the 1-10 and
 
11-30 vehicles per day class. The kabupatens represented in that survey
 
were Manggarai and Belu (NTT), and Takalar, Bone, Sidrap, Pinrang, and
 
Jeneponto (South Sulawasi), which reported only one road with more than 100
 
ADT among 219 road links, and showed 10 links which had no traffic.
 

The 1985 volumes for NTT reflect a similar tendency toward grouping at
 
lower-level ADTs, but Gowa shows 35 road links carrying traffic levels
 
between 51 and 200 ADT. Among the 145 links counted in 1985, 16 links carry
 
no zraff.c, or 11% of the total counted. This may indicate the inventorying
 
of an abandoned road, over-building of the road network, or a road seriously
 
overdue for repair.
 

A sampling of the 1985 counts, to provide, from each ADT volume class,
 
an average vclume and an average composition of vehicle types associated
 
with that volume, furnishes a basis for forecasting vehicle operating costs
 
for these volumes over different road classes. The sample provided the
 
following characteristics:
 

1)d' i
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ADT VOLUMES BY ROAD CLASS AND BY COMPOSITION
 

ADT Class 
200-500 
No. % 

50-200 
No. z 

<50 
No. % 

Car/Jeep 
Minibus 
Lt. truck 
Motorcycle 
Average Total 

101.4 
40 
65.7 

157.1 
364.2 

28 
11 
18 
43 
100 

35.4 
14.2 
30 
47.1 

126.7 

28 
1 
24 
37 
100 

7 
.5 

4.5 
16.7 
28.7 100 

24 
2 
16 
58 

Number of cases: 7 12 10 

For the two road cases reported in Gowa as having over 500 ADT, a
 
fourth road class may be added (the asphalt case). The percentage

.composition of traffic for these roads, in the order as above, is: 23, 15,
 
16, and 46, with an average 550 APIT.
 

Application of the vehicle operating cost tables prepared in March 1985
 
for the Local Roads Component, Main Report (Hoff & Overgaard, Kampax),
 
specific to kabupaten roads in Central Java, NTB, and Bali, permits an
 
analysis of the range of vehicle costs from "ood" to "bad" conditions. For
 
each of the above vehicle types, these designations wll be used to infer
 
that "good" exists in year 0 of the ten-year forecasts (a newly resurfaced
 
or re-worked road to appropriate standard for-its class -- and that this
 
carries no cost through the forecast). In the years following, "bad"
 
conditions and costs will be reached according to the field reports of the
 
short lifetimes of these roads; these will vary in life by type of rood.
 
But because maintenance and rehabilitation efforts are supposed to extend
 
these road lives beyond the levels observed with no maintenance, the
 
forecast will indicate for the non-maintenance condition (the null
 
hypothesis, or "do nothing case"), that from "bad" we can go to "worse."
 
For this case alone, the rate of growth in costs annually will be forecasted
 
at one-half the annual rate which arises for the years between good and bad
 
cost levels (from good design standard to end of service life). In this
 
way, a full ten years of forecast can be made, and this can provide for
 
introducing maintenance and/or rehabilitation according to cost levels
 
identified with the average for 30 kabupatens in the March 1985 study. This
 
will permit a measure of comparative effects upon vehicle costs, and may

indicate the proper timing of periodic works.
 

In summary form, the vehicle cost forecast for the composite vehicle on
 
each road class is shown below.
 

poc
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Sealed Roads Unsealed Roads 
Asphalt Seal Gravel Gravel Gravel Earth 

ADT: 550 364 127 364 127 29 

Class: 500 200-500 50-200 200-500 50-200 50 

Year Rp/km Vehicle Operating Costs
 

1 58.0 71.6 77.7 72.8 77.7 97.8
 

Rp/km in Bad Condition or at End of Service Life
 

3 148.5 134.9 

4 .160.5 

5 133.8 160.6 

8 .s/o 

Rp/km in Final Year of Forecast
 

10 143.3 200.8 257.8 577.4 346.4 415.9
 

In this forecast, the overlapping of gravel road classes, which is part

of the present kabupaten road classification system, will be subjected to a
 
two-part analysis. This is designed to test the effects upon a gravel road
 
of a high volume of traffic (364 ADT) on an unsealed road, a low volume (127

ADT) on an unsealed road, and a "nominal" volume (also 364 ADT) on a sealed
 
road. In each of these "ses, the volume falls within the designated road
 
class, but for each road class, a different kind of potential surfacing may
 
exist.
 

The cost forecasts for the selected ADT volumes will also assume a 1.7%
 
trafic growth rate annually, This is the average population growth rate
 
for NTT and South Sulawesi prov!:ices in the period 1980-1983. The method of
 
forecast is to add the 1.7% annually to inital ADT volumes, multiplied by
 
Rp. cost/kin, multiplied by 365 days.
 

Abstracting from the forecasts of average expected costs per kilometer
 
in the March 1985 study of 30 kabupatens (for the ADB 8th Loan), the summary

table following will show the amiunt of cost for routine, periodic, and
 
rehabilitation work, by type of road.
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SUMMARY OF COST AND TIMING FOR INTERVENTION PRACTICES
 

Sealed Unisealed 
Asphalt Seal Gravel Gravel Earth 

ADT: 550 364 127 364 29 

Cost/km (.p 000):.
 

Routine 590 529 360 606 300
 

Periodic 2857 2223 2709 2709 1224
 

Rehab. 22400 17000 20000 15000 2709 

Year of Intervention:
 

Routine Annual Annual Annual Annual Annual 

Periodic 8 4 and 8 5 4, 7, 10 6 

Rehab,, 8 4 and 8 5 4, 7, 10 6 

The zelectiou of the timing for periodic or rehabilitative work does 
not follow the previous estiuate of years of road life in most of these 
cases. The reason for this lies with the economic argument that the sear".. 
for a correct timing must find that year-to-year period for which the rise 
in vehicle costs is greater than the amount of cost being introduced, so 
that the savings in vehicle costs are at least equi to the amount of input 
costs. Thac is, marginal revenue (savings) equals margtaal costs, and 
timing i at an optimum. For low volume roads and for some higher volume 
roads with lesser annual rates of increase in vehicle costs, that particular 
year was either delayed beyond the so-called service life of the road, or 
was not found at all. 

Another reason for delayed intervention is that in year 2. of the 
forecast, following a year 0 in which the road is brought to "good" cost 
levels, the vehicles enjoy the good, or minimum cost level, and not the 
higher costs associated with succeeding years. For rhis same reason, 
routine maintenance is rot introduced until year 2 of the forecast (i e.,
 

.
end of year J1).
 

2.5.2.2 Comparative Vehicle Savings
 

Each road treatment designed to intervene In the riae of vehicle 
operating costs on the unmaintained road base case must be assigned a 
cost-saving functio,. The accepted fact that both maintenance and
 
rehabilitation perform cost-saving functions does not tell us how this
 
function operates or how much will be saved. Models of maintenance savings,
 
usually for gravel or earth roads, typically portray traffic of heavy
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trucks (6-tons and tractor-trailer compositions), measure rutting and gravel 
losses on the roads per vehicle pass, and recommend interventions based on 
the joint rise in vehicle and resurfacing costs. Low volume roads in such 
cases produce high savings restaIting fro' routine, periodic maintenance 
practices which consist of relatively low-cost blading, shaping, and surface
 
gravel replacements. 

The high leveln of vehicle savings to large vehicles reported by such 
studies will not be duplicated on low-volume light vehicle roads which 
consist of about 50% motorcycles. Rather, other questions may be asked than
 
the specific savings functions of each intervention: 1) What is the minimum
 
or the maximum expected savings? 2) how does the function operate exactly?
 
3) What are the real choices between routine and periodic maintenance and
 
rehabilitation, in cost, timing, and benefits?
 

The forecasts which follow will att:Mpt to answer these questions.
 
Certain variables in the forecast, whih m,st remain fixed for the present

analysis, should be tcsted later by ccmputer modelling to arrive at better
 
or more optimum answers. These varialles are ADT level forecasted for each
 
road type; composition of ADT and tbertfore vehicle cost per unit; rate of
 
traffic growth; and comparative costs af routine, periodic and
 
rehabilitation work per kilometer and -:herefore expected savings and cost
 
levels and timing itself, which must vary as all the components of the
 
forecast vary. For these reasons, the following assumptions enter the
 
forecast:
 

Basic estimates of functions:
 

Routine Maintenance
 

o 	Routine maintenance is introduced in year 2, as year 1 vehicle costs
 
" 
are "good following year 0 optimum road conditions which carry no cost.
 

Routine maintenance continues annually at a fixed level designated for
 
each 	of the five forecasted road types.
 

* 	 Savings in vehicle costs arise, year-to-year, out of the incremental
 
rise in vehicle costs from one year to the next, as the residual
 
difference between the amount of rise and the cost of routine
 
maintenance. That is, after deducting routine maintenance costs, the
 
entire balance of the rise in vehicle costs is claimed as a maximum
 
savings level for the year.
 

In the next year and all succeeding years, vehicle savings from the
 
prior year are also deducted, ,!.ong with current-year maintenance
 
costs, to avoid cumulative effects not attributable to the effects of
 
an annual oropram.
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It is asserted in this model that the residual savings are maximum. 
They may not be. Some portion of the routine maintenance costs may 
accrue as savings to vehicles. In the forecast, a percentage rate of 
savings per year is therefore shown, relative to the alternative level 
of un.aintained road vehicle cost levels in that year. 

Periodic Maintenance
 

Periodic maintenance should be introduced in the year In which the 
incremental gain in savings is at least equal to the input cost. 
Failing that, the input should be in the year when savings and cost 
differences are at a minimum. 

The cost of routine maintenance is saved in the year of periodic
 
maintenance. For one forecast format which compares total ten-year
 
costs, the savings are taken as a credit; for another which examines
 
benefits and costs, the full value of the periodic maintenance cost is
 
reflected.
 

When periodic maintenance occurs, the prior year's vehicle costs on the
 
maintained road are used as the reference basis (rather than the
 
forecast table of vehicle costs on the unmaintained road). The rise in
 
vehicle cocts permitted in this year is the rate of rise in annual
 
traffic growth only (1.7%). This identifies the new level of vehicle
 
costs given by the periodic maintenaxnce. The level of savings is the
 
difference between the forecasted level of veiicle costs - with routine 
mainteuancc - and the new level given by periodic me.intenance. 

Because periodic maintenance involves overlays, re-sealing, and
 
regravelling, this is not a complete return to "good" or minimum vehicle
 
cost levels of year 0, as the road width and general configuration are
 
not being changed as with rehablliLetion/upgrading, although higher
 
traffic levels now exist. Savings are therefore accounted as some
 
intermediate level between minimum vehicle costs given by rehabilitation
 
and that level given by routine maiutenance. At present, this is a
 
convention which assumes major work tasks for rehabilitation not
 
encompassed in periodic maintenance: base, sub-base and sub-grade work
 
may be re-worked for substantial improvement to vehicle operation.
 

In the years following periodic maintenance, the annual rate of increase
 

in vehicle costs is taken as one-half the rate shown by the forecast of
 
vehicle costs on the unmaintained road, until another periodic
 
maintenance year is selected. The calculation process then repeats as
 
above.
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Rehabilitation
 

Rehabilitation 1s forecasted to occur in the same years as selected for
 
periodic maintenance. These years approximate the reported life of the
 
road types, and may correspond to the time at which rehabilitation is
 
sought to restore these roads in actual practice.
 

o Consistent with present practice, no maintenance is given the road until
 
it is rehabilitated, and no maintenance thereafter. Unmaintained road
 
vehicle cost forecasts are used as the basis for analysis.
 

With rehabilitation, "good" vehicle costs are resumed in the year of
 
rehabilitation. Good vehicle costs per unit are applied to the total
 
vehicle uumbers forecasted in the rehabilitation year to obtain annual
 
vehicle costs; rehabilitation therefore returns vehicle costs to their
 
condition in year 0, multiplied by the forecasted vehicle volume in year
 
X.
 

In succeeding years, the rate of growth which obtains for vehicle costs 
on an unmaintained road will apply, as a rate, to the vehicle costs 
newly set in year X of the rehabilitation. 

2.5.2.3 Discounted Present Values of All Alternative Cost Flows
 

The ten-year forecasts permit comparisons of the annual cost flows and
 
their discounted net present value stms (at 12%) in two parts: vehicle
 
costs annually and input costs of routine, or periodic, or rehabilitative
 
interventions. As the base case, the unmaintained road forecast will show
 
vehicle costs only, as no interventions occur. All alternative costs of
 
treatment and their cost-reducing effects upon vehicle cost levels, will be
 
compared with the base case to measure the total cost reduction ochieved by
 
each, relative to the base case. Savings over the base case are then
 
compared for each alternative treatment. The results of this first stage
 
evaluation are shown below.
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C0MPARATIVE NPV SUMS OF COSTS AND SAVINGS 01. TEN YEARS 
(at 12% discour-) 

Sealei Unsealed 

Asphalt Seal Gravel Gravel gar 

ADT: 550 364 127 364 29 

NPV (Rp. 0001km) Costs: 

Unmaintained 103,755 93,793 39,108 174,138 11,751 
Rehabilitated 99,030 86,147 41,760 103,994 9,753 
Routine 100,416 89,613 29,549 147,602 9,685 
Rout./Periodic 98,197 80,674 29,464 129,378 9,740 

NPV (Rp. 000/km) Savings:
 

Rehabilitated 4,725 7,646 (2,652) 70,144* 1,998
 
Routine 3,339 4,180 9,559 26,536 2,066

Rout./Periodic 5,558* 13,119* 9,644* 44,760 2,011
 

* Selected as preferred 

It may be seen that the aggregate cost-reducing effects of any
 
alternative treatment in most cases are not a large percentage of the total
 
cost without any treatment at all. The maximum achieved appears to be 40%
 
under unsealed gravel conditions for rehabilitation, which occurs three
 
times in ten years in the forecast, and for a traffic volume on the
 
distinctly high side for a gravel road. The important instruction given by

the table above is chat: 1) vehicle costs must be borne by the traffic flow
 
under any condition of maintenance or lack of waintenance, 2) high levels of
 
traffic which tend to approach levels consistent with a road transition to a
 
higher design standard will benefit the most from road treatments, and 3)
 
low volumes of traffic on any road class (design standard) which approach

the lower limit of those stanlards will benefit the least from road
 
treatments.
 

The last statement is undcrscored by the response of che sealed gravel
 
road carrying the low volume 127 ADT, for which rehabilitation costs,
 
incurred only once midway in the forecast, actually produce higher total
 
costs than the unmaintained alternative. In fact, for such a low-volume
 
road, routine maintenance alone is almost as effective as the combination of
 
routine and periodic maintenance combined.
 

For the earth road with light traffic and very moderate annual vehicle
 
costs, one rehabilitation in the ten-year forecast is more expensive and
 
produces less than one periodic maintenance in the same period, which is, in
 
turn, less productive than simple routine maintenance throughout the
 



H-47
 

period. This again emphasizes the role of vehicle volume and the cost level 
for that volume (variable with road design standard) upon the savings
 
generated by a given road treatment (and the cost of that treatment relative
 
to vehicle costs).
 

In effect, the fixed parameters described above are all indeed 
variable. The forecast attempts to take what appears to be known from field 
data and to make it inform about broad conditions which occur most 
frequently. These assembled "facts" say that in some cases, depending upon 
input costs and other factors, rehabilitation can provide the correct 
answer, and imz ether cases the wrong answer (or, the worst answer). In any 
road treatment something is achieved. In four out of five cases, the 
combination of routine and periodic maintenance is the least-cost solution 
compared %- routine maintenance alone; but in two cases rehabilitation both 
saves more than routine maintenance (asphalt and seal), and less than the 
combined effects of routiue and periodic maintenance. The combined effects 
are again to be preferred for i6; vrolume gravel, but low volume earth 
responds best to routine only. In cnly one case is rehabilitation to be 
preferred to routine or combined routine and periodic maintenance: the test 
case of high volume traffic on a low volume road (gravel). 

For this last case, the high volume (364 ADT) started out in year 1 in
 
excess of the design capacity of the 50-200 ADT Class IIIB road, and
 
therefore obtains its preferred status from failure of the year 0 design

standard to accurately take account of the real level of ADT. This test
 
case was visited upon the gravel standards, along with.a narrowly acceptable
 
level of 127 ADT for the same gravel standard, to compare the outcomes of
 
higher and lower volumes of traffic on a road design which begins to accept
 
gravel at only 50 vehicles a day, but for which the IBRD design standard
 
requires 216 ADT (which would place IBRD ADT in the sealed road class of
 
200-500 ADT IIIB class).
 

Further conclusions on the functions of these variations in traffic
 
level, input cost, timing, and savings levels must await a computerized
 
version. With this model, other tests may find the optimum conditions for
 
least-cost solutions to each of the five road types, using any of the road
 
treatment tools as appropriate to different ranges of traffic volume.
 

2.5.2.4 Benefits, Costs, and Marginalities
 

The second stage analysis looks to the preferred solution, not in terms
 
of least total rosts and comparative total savings over the ten year period,
 
but in terms of the net gains received for the cost effort expended. The
 
same forecast yields annual cost data as inputs and measures annual savings
 
as benefits. Their net present value sums (NPV) produce a benefit-cost
 
analysis, a relative priority ranking profile based on the amplitude of the
 
surplus of benefits over costs above the 1.00 value (for which the sum of
 
benefits is equal to and no greater than the sum of the cost effort), and a
 
clearer picture of the incremental benefits bestowed by the separate
 
function oi periodic maintenance.
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This is also important to the distributional aspect of the cost shares 
borne by the public and private sectors. The trade-off in codts undertaken 
by the road treatments (the public) to shoulder some of the vehicle costs 
(the private sector) by substituting road outlays for a reduction In vehicle
 
costs will never succeed in producing equal cost shares. It was seen above 
that vehicle costs must be largely borne by the traffic such costs derive 
from. They can only be reduced marginally by road treatment alternatives. 
So the marginal trade-off rate becomes more important, and this will be
 
examined.
 

The aboolute relative cost shares which result from the forecasts above 
are identifiable from the forecasts. These show, for the different ADT 
volumes on different road types, how present volumes of traffic affect this 
distribution. With higher or lower ADT volumes, different cost shares would 
be represented. 

RELATIVE COST SHARES AS PERCENT, PRIVATE AND PUBLIC
 

Sealed Unsealed 
Asphalt Seal Gravel Gravel Earth 

ADT: 550 364 127 364 29 

Unmaintained 
priv. publ.

100 0 
priv. publ.
100 0 

priv. publ.
100 0 

pril.
100 

publ.
0 

priv.
100 

publ.
0 

Rehabilitated 
Routine Maint. 

91 
97 

9 
3 

79 
97 

21 
3 

73 
94 

27 
6 

84 
98 

16 
2 

86 
85 

14 
15 

Rout./Pe~iodic 96 4 94 6 89 11 95 5 79 21 

It is seen that the high cost of rehabilitation usually "dertakes a
 
higher share of public costs than does routine or combined routine and
 
periodic maintenance. However, as noted above, it may be misplaced
 
spending, as with the gravel 127 ADT case, and may be less efficient than
 
some alternatives which are suitable for the same timing and same level of
 
traffic, accompanied by routine annual treatments at less cost.
 

The marginal costs and benefits of the same levels of spending as
 
forecasted are reviewed below.
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COHPARATIVE BENEFIib AND COSTS OF ALTERNATIVES
 

(NPV at 12%; period, 10 ynars)
 

Sealed Unsealed
 
Asphalt Seal Gravel Gravel Earth
 

ADT: 	 550 364 127 364 29
 

(Rp. 000/km) 

1) Rehabilitation with no Maintenance
 

Savings 13,772 25,325 8,689 91,924 3,461
 
Costs 13,624 19,551 13,329 27,876 1,678
 
Ratio 1.01 1.29 .65 3.27 2.06*
 

2) Routine Maintenance without Periodic Maintenance
 

Savings 6,885 2,498 12,035 32,952 2,969
 
Costs 3,143 2,819 1,918 3,229 1,599
 
Ratio 2.19* 2.66* 6.27* 10.20* 1.85
 

3) Incremental Values of Periodic Maintenance
 

Savings 3,508 12,225 1,689 23,732 590
 
Costs 1,291 2,588 1,723 4,280 694
 
Ratio 2.72* 4.72* .98 5.54 .85
 

4) Routine and Periodic Maintenance Combined
 

-Savings 10,393 19,723 13,724 56,684 3,559
 
Costs 4,434 5,407 3,641 7,509 2,293
 
Ratio 2.34* 3.64* 3.76 7.54 1.55
 

* Selected as preferred 

Note: 	 Item 1) includes as costs the loss of vehicle cost savings
 
a2forded by routine maintenance up to the year of rehabilitation.
 

From thJs second-stage approach to comparative analysis, we learn that
 
the marginal. savings produced by present rehabilitation practices are
 
generally less than the marginal savings produced by routine and/or
 
routine-and-periodic maintenance. Only two exceptions exist, one of which
 
was previously identified in the first-stage analysis: 1) the cost of
 
rehabilitation for the 127 ADT gravel road increases the total cost stream
 
over the ten-year period beyond cost levels for non-.maintenance, and 2) the
 
low-trafficked earth road case was previously seen Eo be better served by
 

I44_4! _ 
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routine maintenance, but now appears to be better served by rehabilitation
 
midway in the ten-year period. The comparative benefit-cost ratios for
 
earth roads are:
 

rehabilitation 2.06
 
routine maintenance 1.85
 
routine/periodic 1.55
 

Th.-se ratios say that for the marginal cost involved in triatment, the
 
marginal avings exceed a 12% rate of return by an amplitude over 1.00, as
 
shown above. The selection of routine maintenance as the correct solution,
 
on the basis of comparative total ten-year cost flows discounted, would have
 
been incorrect. But in this case, only "marginally" incorrect: the total
 
difference in total cost flows discounted over ten years is only Rp.
 
68,000. But it is still Rp. 68,000 per kilometer.
 

To better understand marginalities, compare the actual savings levels 
and cost levels forecasted for rehabilitation and for routine maintenance.* 
The difference between savings levels is Rp. 492,000, and between costs is 
Rp. 79,000; for the added expendituire by rehabilitation of Rp. 79,000, 
savings are increased 6.22 times over the level of that expenditure 
(another marginality). This is well worth the incremental cost. However, 
the attempt to implement a periodic maintenance program for this road must 
come in at a higher cost than Rp. 79,000 - the incremental cost will in 
fact be Rp. 694,000. But the gain in savings is only Rp. 590,000, or even
 
less than the added cost, and gives a .85 benefit-cost ratio (less than
 
12%). The reason for this is explained by cost curves and the relative
 
point on this U-shaped curve at which the cost input falls. The right-hand
 
part of the curve indicates increasing costs, and the point at which the
 
extra costs of periodic maintenance must be, because on that rise is also
 
found decreasing marginal revenues. The lower-cost increment of
 
rehabilitation must be on the decreasing cost side of the curve, at which
 
increasing marginal revenues appear. In industrial terms, the scale of
 
plant is too small to permit large incremental investments, and only moving
 
to a lar,r scale of plant (higher ADT volumes) can the new investment be
 
moved back to a lower cost/larger revenue part of the curve.
 

With these two exceptions noted, it is shown to be generally true that
 
routine maintenance produces higher benefit-cost (B/C) ratios than
 
rehabilitation as now practiced. Whereas rehabilitation of the low volume
 
127 ADT gravel road succeeds only in contributing more costs to a high cost
 
case, routine maintenance provides a 6.27 B/C ratio. It is also seen for
 
this 127 ADT gravel road case that the added expenditure for periodic
 
maintenance does not pay its way, at a .98 ratio, and would only lower the
 
total benefits of a combined routine and periodic maintenance program, to a
 
B/C of 3.76. For this low-volume road, and for the low-volume earth road,
 
periodic maintenance appears to be unwarranted for those present traffic
 
levels.
 

• The same earth road case.
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The incremental values shown for periodic maintenance provide a guide

.to the selection of this option: 
 when B/C ratios are greater than those for
 
routine maintenance alone, the periodic option should be selected, as it
will raise the total combiLad B/C ratio. 
When the B/C ratios for periodic

maintenance are lower than those for routine maintenance, the total combined
 
B/C ratio will fall.
 

The second-stage benefit-cost ratio analysis gives a second reversal of
 
an earlier selection based upon total costs/total savings: for the 127 ADT
gravel road case, total savings of Rp. 9,644,000 produced by combined
 
routine and periodic maintenance are greater than the total savings of Rp.
9,559,000 produced by routine maintenance only. The combt.ed maintenance
 
programs were therefore selected. But the marginal analysis shows clearly

that the added periodic maintenance results in only a .98 ratio against a
routine maintenance ratio of 6.27, and brings down the combined ratio to the
level of 3.76. It is not an economic option. Routine mainteaance alone is
 
preferred.
 

It remains true that total savings are higher with this option than
 
without it. The marginal influence, however, shows that the cost of
obtaining the added savings is greater than the amuunt of the added savings,

and brings down the "marginal efficiency of capital" - a rule that says
every added cost should at least pay itz own way. This is another way of

talking about "decreasing returns," or the "law of diminishing marginal

efficiency."
 

All of this has to do with the properties of the U-shaped total cost
 
curve, and the relation of marginal cost curves and marginal revenue
 
curves. The marginal cost curve rises from the lower left of the U curve,

bisects it 
at its lowest point (a minimum cost point), and continues upward
to the right on the inside of the U. This curve says that to the left of

the intersection, added variable costs may be undertaken in the pursuit of

optimum company profits (vehicle savings) and minimum company unit costs
(composed of fixed and variable costs, which together give the U shape to

the total cost curve). 
 As marginal costs (variable costs) are undertaken,
the roads budget is mc-i-g up thaez n-al ccst !I-e I - .cost point of intersection with the U, and correspondingly, down the 
left-hand side of the U (total costs per unit are falling). But why expand
costs marginally in this way? 
 Where is the payoff? This is explained by
the marginal revenue curve, which moves opposite to the marginal cost curve,
and slopes downward to the right, bisecting the U also at the minimum cost
 
point. 
 Therefore, as marginal costs (added road expenditures) approach the
point at which they may intersect, total costs are falling, marginal costs
 
are rising, and marginai revenues added by each incremental variable cost
 are falling, but we are still proceeding toward an optimum: each added

unitary cost brings in 
an added unitary revenue greater than its cost.
 

When the marginal cost curve intersects the marginal revenue curve, the

maximum condition is reached. 
 Total costs are at a minimum and the last
added expenditure has produced the last and optimum level of added savings.

BeyoLd this point, continued additions to cost are above the optimum level
and total costs must begin to rise. 
At the same time, the revenue which is
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brought in is falling. That is, adding periodic maintenance to routine
 
maintenance now produces a .98 B/C ratio, whereas the former marginal cost
 
of routine maintenance brought in a 6.27 B/C ratio. This relationship of
 
total cost to marginal cost and marginal savings explains how total costs
 
can be less and total savings more by selecting the periodic maintenance
 
option, but how also its selection becomes sub-optimum in the marginal
 
efficiency of its application.
 

In the real world, where costs per kilometer are fixed as bulk sums,
 
you cannot glide smoothly up the marginal cost curve, but sometimes find
 
among alternatives that the lumpy investment carries you beyond the desired
 
goal. Each of the kabupaten road types has its own U-shaped cost curve and
 
related marginalities. From the earth class to the asphalt class, they may
 
be represented by a little industrial plant, then a bigger one, followed by
 
a medium-size plant, and a large-scale plant.
 

The scales represented here carry the meaning that, for the earth road,
 
built to the scale designed to handle upto 50 vehicles a day, routine
 
and/or periodic expenditures (the margln---cost curves do not really care
 
what the costs are called), are worthwhile so long as traffic is growing to
 
the level of 50 vehicles per day. At 50, added expenditures only increase
 
input costs and total costs. It may be time to consider a trade-off to a
 
larger scale of plant, represented by the gravel road. If a trade-off is
 
made, the whole cost structure is changed, a new plant is built with higher
 
fixed costs ('-he new investmznt), but with potentially greater output and
 
much lower unit costs. The greater vehicle volume which this plant can
 
accommodate is 200 vehicles per day, and you only have 50 to 100 vehicles a
 
day now. Therefore, you can expand routine or periodic variable costs as
 
volume increases and achieve a reduction in total costs, which means more
 
marginal revenues (vehicle savings). At some point in future operation,
 
this scale of plant will be performing at its optimum level, at or near 200
 
vehicles per day, and consideration should again be given to shifting total
 
cost curves by moving to a sealed road, which can carry from 200 to 500
 
vehicles a day.
 

2.5.2.5 SummaE- and Conclusions
 

A forecast of vehicle volumes and costs, reduced to net present values,
 
may use either of two methods of analysis: reductions in total costs from a
 
base case and the corresponding total savings, or a marginal analysis with a
 
benefit-cost ratio. The marginal analysis is preferred, and is not more
 
complicated. It has special value in the case of timing and amount of
 
periodic maintenance, which along with rehabilitation, are the only

variables that may exist as discretionary costs for any road. The
 
comparative evaluation of given levels of traffic, each within the design
 
parameters for that road class, and one well above the road's design
 
capacity, has rt:sted several main considerations which wiL-, confront the
 
rural roads project.
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First, the timing of interventions relates more to vehicle volume and
 
rate of annual cost change than it does to reported years of service life of
 
the road. It is possible that the lighter vehicles which comprise traffic
 
on study area roads impart the lower unit costs which result in lower
 
savings levels annually, longer apparent service life of the road (by which
 
is meant that the cost of intervention is greater than the value of the
 
savings for most roads having traffic levels which do not yet approach the
 
design capacity of the road), and that the imputed traffic growth rate of
 
1.7% is a rate that does not produce sufficient year-to-year savings to
 
warrant the incremental costs of even routine and/or periodic maintenance,
 
in the case of earth roads carrying 29 ADT, but do warrant a one-time
 
rehabilitation.
 

Second, routine maintenance in all cases except the earth road case
 
produces better economic results than rehabilitation, at the forecasted 
levels of traffic. Periodic maintenance, at the timing stages shown, adds 
substantially to the marginal savings of vehicles in the case of asphalt and 
sealed roads, but tends to bring down the average savings rate for 
low-volume gravel, high-volume gravel road, and earth roads - at forecasted 
ADT levels. Periodic maintenance is nevertheless worthwhile for the
 
high-volume gravel road, as its B/C ratio is still positive, though
 
declining, and it is a better alternative than rehabilitation, which has a
 
negative B/C ratio.
 

Third, too much importance should not be attached to outcomes of this
 
kind which must "fix' ADT levels, growth rates, and traffic composition.
 
Although they are drawn from the project study areas as a sample of the
 
weighted average, they cannot reflect the range of conditions that are
 
inherent in that average. To arrive at more definitive statements of the
 
likely ADT level of any given road, in particular, a computer modelling of
 
average compositions of traffic, and the average costs associated with these
 
compositions, may lead to reasonable identification of that ADT level which
 
is the threshold case for upgrading (earth to gravel, gravel to seal). If
 
this level can be found, it will mark certain roads for
 
rehabilitation/upgrading.
 

Fourth, the costs of intervention are derived from forecasted average
 
expected costs for the ADB study of 30 kabupatens in March 1985, for other
 
provinces. Costs may vary from these in future actual practice. Any

further model-building must take account that all costs are variable costs,

the more so in the long-run, and become fixed only by the management
 
decisions which place them in the model. This fixes the outcomes, even
 
though they remain to be found.
 

Fifth, the approach to the project must consider thfit the forecast
 
basis of the above analysis assumed that in year 0 each road type had been
 
brought tu a level of design standard which produced a minimum or "good"
 
vehicle cost for that level of ADT. It did not say who brought them to this
 
condition. It is unlikely that most roads will be in this condition in the
 
study area. But it was necessary to test interventions for this environment
 
only, because of the nature of the test: service lives, timing, kind and
 
amount of-cost associated with alternatives, and present practices. The
 
previous section explored the question of feasible levels of ADT for
 
rehabilitation, using a simplified IBRD selection table. This section
 

• •y3.
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exposes the question of how to deal with routine maintenance, which may be 
an alternative in the model, but is commonly a no-choice event following 
road improvement - and the main focus of the institution-building and
 
applied practices sought by the project. That is, routine maintenance is
 
not commonly subjected to a selection or performance criterion. In normal
 
prat.Lce, neither is periodic maintenance, but it has been shown that it
 
should be, and is an important alternative to rehabilitation.
 

Sixth, if the project elects to rehabilitate a road, it will face costs
 
and ADT levels which may be tested by a simple reference table as suggested
 
by IBRD. That table may be converted to Rupiah relationships, and made more
 
manageable by focusing on the narrower range of ADT levels, costs, savings,

and growth rates, which will apply to the project area, avoiding the
 
time-consuming effort of interpolations. However, once the "good" condition
 
road is discovered in the field cr selected for initial work, it is brought
 
to a state which has presumably been justified by a given level of traffic.
 
The presumption exists that the good state'should be maintained, and that
 
routine maintenance is the vehicle for this. In four cases out of five, it
 
has been shown to be the earth road, 29 ADT case excepted. Even in that
 
case, a positive benefit-cost ratio was identified (1.85), and represented
 
no miserable failure .alongsidethe 2.06 ratio given by the one-time
 
rehabilitation. For this reason, and because of the direction of the
 
project, routine maintenance should be seen as a normal follow-on to road
 
restoration or upgrading, not subject to selection.
 

Seventh, it is possible to make a further case that salvage values of
 
roads maintained produce further economic values at the end of year ten,
 
whereas roads unmaintained do not. In all cases this would enhance the
 
benefit-cost ratio, and is nice to see, but provides very little by way of
 
selection criteria or comparative choice in intervention options.
 

Eighth, traffic levels and traffic savings dominate these selection
 
options, as currently stated. The alternative value-added approach to
 
low-volume roads is not treated.
 

2.5~ "yyw!:Er'AT1c. R~vUA21TT 'T~1= DOTtDT'r CT 'reTr%% D1PIV'rQ 

2.6.1 Recommended Simplified Screening Method
 

A review of reference work on simplified methods for evaluating
 
low-volume rural roads has produced no better method than the IBRD tabular
 
format. This format shows the relationships between road investment costs,

ADT volumes, and internai rates of return (IRR). This format is set out in
 
the table on the next page. The problems of interpolation between tables of
 
IRR and within each table, have been resolved here by simply completing all
 
the interpolations which correspond to the ranges of vehicle operating costs
 
(VOC) and vehicle operating cost savings (VOCS) to obtain the levels of
 
detail needed for sn-ill changes in ADT (Appendix C explains how the
 
interpolations were made). In the project area, these costs tend to be
 
grouped at the lower end of the scale. This lower scale reflects the lower
 



TABLE 6
 
REQUIRED LEVILS OF ADT TO JUSTIFY MAJOR ROA) TREATMENT COSTS*
 

(Rp. O00/Km) Base Year Rehalulitation/Upgrading costs: 

8960 11200 13440 P-680 17920 20160 22400 25200 28000 30800 33600 36400 39200 

IRR% Base Year ADT Volume: _ 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

46 

49 

52 

55 

58 

60 

63 

66 

69 

72 

58 

62 

65 

69 

72 

76 

80 

83 

87 

90 

70 

75 

79 

83 

87 

92 

96 

100 

105 

109 

82 

87 

92 

97 

L02 

107 

L12 

117 

L22 

[27 

94 

99 

105 

111 

116 

122 

128 

134 

139 

145 

105 

111 

118 

124 

131 

137 

-143 

150 

156 

163 

110 

118 

126 

134 

145 

151 

155 

167 

175 

185 

128 

137 

145 

154 

164 

17. 

177 

188 

196 

206 

146 

155 

164 

173 

182 

191 

199 

208 

217 

226 

160 

170 

180 

190 

-200 

210 

219 

229 

239 

249 

173' 

184: 

195; 

206 

217 

228 

239 

250 

261 

272 

186 

198 

210 

222 

234 

246 

259 

271 

283 

295 

199 

212 

225 

238 

251-1 

265 

279 

291 

304 

317 

* Motorized vehicles only. 

(10-year period, ADT growth rate 5% implied, Rp. 1120 US$i)
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unit costs of operating relatively light vehicles, which produce, in turn, a
 
demand for higher levels of ADT to meet specified rates of return.
 

2.6.2 Use of the Screening Table*
 

The interpolations explained in Appendix C provide the basis for
 
expanding the summazy table which shows a matrix relating the ADT levels
 
required to justify a range of invested costs between Rp. 000/km 8,960 and
 
39,200, in order to obtain a range of IRRs from 6% through 15%. This range

of IRRs was stated to show 1) the relatively low IRRs yielded by certain
 
lower lesels of ADT, 2) the alternative use of the table for development
 
areas which produce low current; traffic levels, but may be acceptable for
 
other reasons, and 3) an optional management tool for use according to
 
policy decisions relating to level of expenditure selected (whether to
 
regravel or newly seal a gravel road, for example, two separate costs which
 
will place the IRR in a different class for a given level of traffic).
 

The invested cost levels are differentiated to provide intermediate
 
cost steps, to take account of cost differences which may exist from one
 
rural area to another, and the need to distinguish between the "minimum" and
 
the "desirable" standard which is commonly employed in Indonesian road
 
design practice.
 

Example of use: a field report shows an ADT of 72 for a specified road
 
link. This ADT can be located at several places in the table: a 15% IRR
 
can be obtained for this level of traffic if the invested costs of
 
restoration/upgrading are estimated at Rp. 8,960,000/km; if these invested
 
costs were placed at the level of Rp. 11,200,000/km, tlis level of traffic
 
would produce a reduced IRR of 10%; if invested costs were still higher, at
 
Rp. 13,440,000/km, the IRR would drop to midway between 6 and 7%.
 

A higher traffic count is reported at 198 ADT: for an invested cost of
 
Rp. 25,200,000, the IRR is slightly above 14%; for Rp. 28,000,000/km the
 
rate of return is just under 12%, and will fall for etill higher levels of
 
invested cost. But suppose the cost level is Rp. 15,680,000. At this lower
 

IRA--and the 198 ADT level is off the chart. In this case, more than 15% is
 
yielded; the exact yield can be readily plotted, if desired, by
 
extrapolation.
 

A more awkward case: one link is reported to have an ADT of 58. It is
 
in a development area, but no counts or surveys have been made of products
 
coming out by road on bicycle or cart. It is a link in a kabupaten which
 
has notably few roads qualifying for restoration because traffic levels are
 
universally low. The aim of the project is to demonstrate, ultimately, the
 
advantages of maintenance (but all roads here are unmaintained), and
 
considerations of equity between kabupatens cannot be addressed by an ADT
 
screening table. The screening table shows that a 10% retura can be earned
 
at an invested cost level of Rp. 8,960,000/km. But local costs will demand
 
an expenditure of Rp. 11,200,000/km because of the long length of haul for
 

* See Mission note at the end of Section 2.6.4.
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aggregates peculiar to this location. At that cost level, only 6Z can be
 
returned. This is a policy decision case which cannot be answered now for a
 
six-year expenditure program.
 

Some specific local survey data, which are later recommended for road
 
regions that are especially low-volume traffic generators, will assist in
 
close Judgments of this kind. Their use, both as monitoring devices
 
following road restoration and maintenance investments, and as a data base
 
needed for most roads before restoration, will supplement traffic counts and
 
provide alternative measures of latent activity not reflected in traffic
 
couuts. Until such data become generally available, the grounds for clear
 
decision-making, even if for recognizably marginal investments, will remain
 
uncertain. With such data in hand, the marginal investment may be placed in
 
contention with competing alternative road links of the same kind, and of
 
the kind that assure high IRRs. The availability of funds, the existing
 
levels of rival . for those funds, and policy considerations will all remain
 
the fnal determinants of decisions affecting these sub-optimum allocations
 
of road funds.
 

2.6.3 Mechanics.of the Screening Table
 

The ADT levels shown are a composite of the total sample survey of
 
traffic counts, first assembled accordiug to "apparent" road cla3s (asphalt,
 
seal, gravel, earth) to individuate the internal compositions that produce

unique VOC structures, and the VOCS rate obtained by rehabilitation. These
 
unique costs and savings were then averaged by group (asphalt class with
 
seal road class, low-volume gravel road class with high-volume road clkss,
 
and earth road volumes with estimated VOC and VOCS which would be expected
 
in the differential between gravel and ear:h if they were not skewed by
 
motorcycle traffic responding to deteriorated road conditions). Finally,
 
all distributions, correlated with invested cost levels and IRR savings
 
rates, were averaged to reflect the total composition of sampled traffic.
 

The ADT shown is for base year (reported, not forecasted) traffic. The
 
table assumes a 5% traffic growth rare over a iG-year road life following
 
restoration/upgrading. The table has distilled that forecast of rising VOC
 
and VOCS into a single figure: ADT in the base year which yields the IRR
 
shown. Actual growth rates on the project area roads are not known. There
 
are no prior year counts available !or comparison with present year counts.
 
Five percent growth, however, is i nominal annual rate. Existing counts
 
show that about 94% of all road links carry traffic volumes of less than 200
 
ADT. If they all carried as much as 200 ADT, it represents an annual
 
increase in vehicle numbers of only 10 ADT. This seems a likely attainable
 
growth rate.
 

The IRRs for different ADT levels show a seasitivity to small changas in
 
VOC and VOCS, which in turn are due to traffic compooition and to change in
 
road condition from bad to good. Some of these effects shown by five
 
sampled levels of traffic flow on different road classes have been merged by
 
averaging. This has placed all roads in an initially "bad" condition, as a
 
prerequisite to rehabilitation, to better reflect the change to "good," and
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to reduce the effects of variations in composition as volume varies. That
 
is, unique compositions have been purposely merged to better reflect'-the
 
overall sample rather than the special outcome of each of five tests. It
 
may appear that the ADT requirements for the higher standard roads have been
 
unduly increased by this merger because of the higher ArT levels found for
 
earth roads. In fact, the objective of the table is better served in the
 
generalized form, as earth and low-grade gravel roads comprise over 75% of
 
the network and over 95% of the traffic now repurted.
 

The ADT screening table is for traffic which includes motorized
 
vehicles only. Appendix A reviews the ADT requirements which include
 
bicycles and carts in the motorized traffic flow. That traffic flow, for a
 
specified set of VOC and VOC savings, showed the need for higher levels of
 
ADT to obtain selected rates of return tha'i are required in the screening
 
table. The former analysis specitfically related the ADB 8th Loan road
 
treatment costs to these trafiic volumes: from earth to gravel,
 
regravelling, from gravel to seal, and re-seal of seal. The present table
 
does not do t-his. instead, costs are not presumed to be known in advance,
 
nor are they s.'ecific to the kind of road treatment or kind of original road
 
surface rype. .cause such costs are now stated as variable costs, a wider
 
range of cost change mat be shown for intermediate levels within the
 
probable cost range. This extends the application of the table, permitting
 
flexibility in dealing with cost differences which may exist between road
 
districts, or in engineering design variations which distinguish "minimum"
 
from "desirable" standards. These distinctions may make the difference
 
between feasibility and non-feasibility.
 

It should be emphasized that the ADT values in the screening table, 
while adequate for project start-up, will need to be adjuste4 over time and 
perhaps betweenr geographic regions as well. The primary reason for this is 
that the tabl- assumes uniform traffic composition and uniform traffic 
growth rates across all kabupatens. There is some evidence that these may
 
vary significantly and that the ADT required to justify a given level of
 
investment could be substantially higher or luwer depending on location.
 
Data to refine the table, however, will only emerge once kabupaten traffic
 
counting begins during the first project year. Table refinements can be
 

programs is utilized. Responsibility fov updating or refining the screening 
table should be assigned to the appropriate GOI agency before the project 
begins. 

2.6.4 Monitoring and Evaluation
 

The types of project monitoring suggested here are applicable to road
 
links both before any road rehabilitation and maintenance takes place, and
 
after a project has been approved by t.ie screening test. Most of these have
 
been mentioned in earlier sections which dealt with existing pre-screening
 
practices.
 

1) A pre-screen traffic count, preferably by an independent local
 
consulting firm not subject to local pressures, taken annually on road links
 
in each kabupaten indicated to have more than 15 motorized vehicles a day.
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Existing forms prepared by Bina Marga can be used to count both motorized
 
and non-motorized traffic. The form provides for composition of traffic and
 
tota. number of passes by type of traffic. The count program could start in
 
1987, to be repeated annually thereafter, perhaps by the DPUP or DPUK
 
following the initial count by the independents.
 

2) Su,pplementary monitoring surveys, by DPUK/DPUP, also to start in
 
1987, for these same road links, would provide a basis if considered
 
necessary for measuring other growth iudicators than traffic. A single
 
survey of three kinds of data would provide a year-by-year index of the
 
changes occurring in non-traffic activity levels: volume of goods entering
 
the cash market, value of cash-crop, and price of transport.
 

Market price surveys at market or assembly stations, to note
 

tons of cash crop entered per market day or assembly day, for
 
non-motorized traffic only. Surveyor may check three times over
 
a three-week period during the main harvest-market seasons, to
 
produce an average tonnage per day and average season price per
 
ton.
 

0 	 On-Farm surveys of cash-crop volumes and reported market price,
 
showing the form of non-motorized transport used during main
 
harvest seasons.
 

Transporters' price survey, of transporters of goods and
 

passengers over rural roads, to obtain rates charged per ton and
 
per passenger by distance travelled over road links having such
 
motorized traffic.
 

The application of such surveys to pre-screening and post-approval,
 
in simple one-page summary reports (see Figure 2), provides a basis for
 
comparing the effects with-and-without road improvement, and an index of
 
the relative changes occurring on both kinds of roads. This information
 
is not provided by traffic counts alone, which will themselves measure
 
the year-to-year impact of road treatments upon vehicle volume (does it 
increase or not, and by how much?). By surveying both the roads with 
road zzeazment and zhose w-:houz, a a7zzrol "I . * ...... 
relative amount of change produced by road treatment can be measured
 
against changes which may occur without road treatment. The net
 
difference informs of the probable net influence of the road improvement
 
on aggregate economic activity levels. In company with the transporters'
 
prices, the index will show the relative rate of reduction that may be
 
induced by improved roads, which theoretically is the basis for
 
subsequent increases in farm production (as net income is seen to
 
increase via the new distance between costs of producing-marketing and
 
market price). A unit change in transport price is a direct "benefit"; a
 
subsequent increase in production reflects a transfer of some of these
 
benefits to the rural community in the form of income enhancement and
 
gainful employment.
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FIGURE 2
 

SURVEY SUMMARY
 

K bupaten: Road Link Number: _Km of Link:
 

Main crops delivered to market: (average of 3 counts over 3 weeks)
 

lRice I Tree crops [ Vegetables I OtherlI ' i
 
Kg: I I I _
 

Rp/Kg: I I T
 
(at market)f. I I I
 

Transported by:
 

Bicycle __________ 
Cart ..._ _ _ _ _ I 
Porter I . 1 - _ __ _ 
Vehicle _------___ __I 

Transport price asked by vehicle operators:
 

27 13
11 km 2 km 14 kmi7n-- nI1 r
Ii I I I I I _ __I 

1 Passenger: 1 1 F f fII I I I I I I_ 

20 Kilograms: I I I I I I I 

Shown as a summary of all surveys for each road link above, the form
 
irseif is also the basic survey form co izrzoduce inivida- u=L.y .aa_, 
house-to-house, or at each market serving the road link. As total 
tallies are completed, they need merely be added and averaged to produce
 
the survey summary. Although somewhat ,;pare in content, the form
 
provides the essential data not now contained on alternative
 
pre-screening forms previously used by other donors, and eliminates much
 
of the detail those forms contained which add nothing to project
 
evaluation. Annually, of ccurse, the same farms and same markets should
 
be revisited. This should likely be done by two-person teams, which may

be permanent members of the DPU1'YDPUP (district and provincial public
 
works services) rather than students hired locally (who are not likely to
 
be authority figures to farmers).
 

A perfect reporting system is not expected, and perfect reports will
 
not be generated. The summary surveys are not themselves local
 
evaluations and do not require local evaluation. But they are useful
 
training instruments which lead to better awareness of the kinds of
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measures that are appropriate to "developing" areas, and when combined with
 
traffic counts made by DPUK/DPUP in succeeding years, will show the general
 
basis for monitoring and evaluating their progress in road selection, and in
 
measuring the effects of their maintenance and rehabilitation choices. Much
 
l±ke any ccntrol system, the intent is to test the influence of positive
 
action against doing nothing.
 

Other potentially useful monitoring formats were considered and
 
discarded. These were: 1) school enrollment-with and without road
 
improvement, a premise that poor roads may inhibit normal social standards.
 
However, local social factors such as harvest season employment and unknown
 
leci_ reauirements fo= obiizatcrv actendance foreclosed this option; (2)
 
average time to travel point-to-point along a road link (km per hour) might
 
measure relative road condition for a standard 4-wheel vehicle. But jeeps
 
and minibuses vary in their adaptation to different road conditions, and
 
drivers' habits vary even more, making this an index of questionable value
 

in comparing different road links; and 3) farmgate prices, to measure prices
 
paid by transporters to pick up goods for market, and relative change in
 
price with road improvement. Present evidence indicates that this is not
 
current practice, and that a direct survey of transporters themselves at
 
market would be simpler and more easily repeated on an annual survey basis.
 

Mission Ncte 

The screening table's sensitivity to small variations in reported
 
traffic volume raises the pot.antial for the manipulation of traffic data.
 
Safeguards will be provided under the RRMS project by using an independent
 
contractor to conduct the first-year baseline count and by subsequent
 
spot-checks performed by long-term project consultants. In the long-term,
 
however, no screening procedure is viable unless the priorities it manifests 
are understood and accepted by its implementors. The long-term value of 
using the screening table is the awareness it instills of the engineering 
and economic significance of traffic levels in road work decisions. To the 
exteLt this awareness is institutionalized, traffic becomes the language in
 
which even purposeful manipulation of screening procedures must be
 

decisions on particular road links.
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APPENDIX A
 

ECONOMIC TABLES
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TABLE 1 
VEHICLE OPERATING COST ESTIMATES
 

Road Class and Car Pickup/ Light Motor " 
Condition (Rupiah/km) Minibus Truck cycle Cart Bicycle I 

Asphalt I 
Good 104.7 86.2 85.4 15.9 21.8 6.6 I 
Fair 125.5 101.0 98.0 18.2 24.9 7.4 I 
Poor 164.1 135.2 138.5 22.8 35.4 10.1 I 
Bad 222.1 202.0 205.0 29.1 53.2 15.2 I 

Gravel 
-Good 125.7 101.4 102.5 18.5 24.9 7.4 I 
Fair 145.0 124.6 127.1 21.1 29.2 8.6
 
Poor 198.6 172.6 178.4 27.1 43.5 13.1
 
Bad 242.7 228.9 231.2 31.8 64.8 18.4
 

Earth 	 I 
Fair 201.8 180.0 185.1 28.0 43.5 13.1 I 
Poor 240.7 218.2 225.8 31.8 53.2 L1.2 
Bad 264.9 278.0 281.7 35.5 65.4 18.7 I 

COMPARATIVE COSTS PER KILOMETER OF ALTERNATIVE ROAD TREATMENTS
 
(30 Kabupaten Average)
 

Major. Road Rupiah 000 US$ ADT
 
Treatment Class per km E uivalent Implied


-Seal (initial) Gravel 27,6=00 Z4,b4U /UU

Overlay Seal Sealed 22,400 
 20,000 200-500 I 
Gravel (initial) Earth 20,000 17.860 50-200 I 

1 Reseal Sealed 17,Ouu 15,200 2u0-500 
Regravel Gravel 15,000 13,400 50-200 I 
Routine Repair and Maintenance I 

Unsealed Roads 	 298 266 50 I 
406 363 50-200
 
606* 541 
 200-500
 

Sealed Roads 	 359 321 200
 
528 471 
 200-500
 

I 	 590 527 500 I 

Source: Local Roads Component, Main Report, March 1985, Hoff, Overgaard
 
and Kampsax (Central Java, NTB, Bali), for ADB 8th Loan.
 



TABLE 2
 

REQUIRED LEVI:LS OF ADT TO JUSTIFY MAJOR ROAD TREATMENT COSTN*
 

(Rp. 0001Km) Base 'Vear Rehal.L1itation/Upgrading costs: 

I 
I 6960" 11200 13440 1',680 17920 20160 22400 25200II 28000 30800 33600 36400 39200 

I, 

IRR Base Year ADT Volume: 
%I 

| 6 
I 

i 

46 

49 

58 

62 

70 

75 

82 

87 

94 

99 

105 

111 

110 

118 

128 

137 

146 

155 

160 

170 

173 

184 

186 

198 

199 

212 

I 8 52 65 791 .92 105 118 126 145 164 180 195 210 225 

1 9 55 69 83 97 .111 124 .134 154 173 190 206 222 238 

i 10 58 72 87 L02 116 131 145 164 182 200 217 234 251 

I 11
I 
I 12 

60 

63 

76 

80 

92 

-96 

L07 

L12 

122 

128 

137 

143 

151 

155 

171 

177 

191 

199 

210 

219 

228 

239 

246 

259 

265 

279 

I 

I 13II 
I 14II 
I 15 

66 

69 

72 

83 

87 

90 

100 

105 

109 

117 

122 

127 

134 

139 

145 

150 

156 

163 

167 

175 

185 

188 

196 

206 

208 

217 

226 

229 

239 

249 

250 

261 

272 

271 

283 

295 

291 

304 

317 

* Motorized vehicles only. 

(10-year pe rod, ADT growth rate 5% implied, Rp. 1120 US$I)
 



TABLE 3
 
TRAFFIC VOLUMES (ADT) ON KABUPATEN ROADS IN PROJECT AREA
 

Number of Links In Different ADT Ranges 
Number of 1- 11- 31- 51- 101- 201-

Kabupaten Road Links 0 10 30 50 100 200 300 435 500 6001 

South Sulawesi 

Takalar 43 1 31 11 0 0 0 0 
Bone 30 0 9 8 8 4 1 0 
Sidrap 38 3 16 19 0 0 0 0 
Pinrang 36 2 24 10 0 0 0 
Jeneponto 45 1 8 25 1 0 0 
Gowa 60 4 5 4 3 . 18 17 -6 1 1 

Total: 252 11 93 77 -22 2218 :61 .1 1 

%100 4 37 311 9 .9 7 2I 

INTT 

I anggarai 8 0: 7 1 0 0 0 0 
Belu 21 " 3 18. 0 0' 0 0 0 
Sumba Barat 35 1 6 17 7 2 1 1 
Ngada 50 11 15 8 6 6 2 0 

3 -"Sikka 2 1 (High counts only) 
Kupang 6 .1 3 1 (High counts only) 
Timor Tengah S. 5 4 1 (High counts only) 

Total: 128 15 .51 30 14, 11 4 1 

%: 100 121. 40 23 11 9 3 1 
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TABLE 4 
TRAFFIC VOLUMES BY ROAD CLASS
 

I Earth Gravel Seal Asphalt 
ADT Design Standard: 50 50-200 200-500 500 

I 	 - a I 
Number Of Road Links Within Standard:
 

South Sulawesi: 	 203 40 7 2
 

15 101
110 


ITotal: 	 313 55.: .8 2- I 
Z : 	 82 14 2 1 

MINIMUM ADT LEVELS REQUIRED FOR ECONOMIC FEASIBILITY* 

'1 I 
(Rehabilitation): From Earth Regravel From Gravel Reseal I 

to 	Gravel of Gravel to Seal of Seal II 	 I 
Costs (Rp. 000) 20,000 15,000 27,600 22,400 II 	 I 

Daily Traffic Level Minimum 	 II 	 I 
For 10% Return: 203 100 569 	 406 II 	 I 

1 	For 12% Return: 222 109 623 44 iI 	 I 
For 15% Return: 247 124 768 	 505 II 	 I 

* 	 From Sec. 3 analysis of motorized and non-motorized traffic
 
from 210 traffic counts in 20 kabupaten in Central Java,
 
Bali, and NTB, for the ADB 8th Loan project evaluation.
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TABLE 5 
WEIGHTED AVERAGE COST PER COMPOSITE VEHICLE
 

ON PROJECT ROADS WITHOUT ROAD MAINTENANCE 

I Ten-Year Forecast: (Rp/Km) Sealed Roads Unsealed Roads
 

Asphalt Seal Gravel Gravel Gravel Earth
 

ADT Standard 500 200-500 50-200 200-500 50-200 50
 

Actual: 550 364 127 364 127 29
 

1. 58.0 71.6 77.7 72.8 77.7 97.8
 
2. 64.9 83.7 93.1 104.0 98.9 114.9
 
3. 72.6 97.9 111.7 148.5 126.0 134.9
 
4. 81.3 114.4 133.9 T 160.5 T59. I 
5. 91.0 133.8 160.5 218.9 F 186.1
 
6. 101.9 5T 1 265.7 207.4 218.6
 
7. 114.0 157.4 194.0 322.6 235.8 256.7
 
8. 127.6 170.7 313.3 391.7 268.0 301.5
 
9. 135.2 185.2 234.5 475.6 304.7 354.1
 

10. 143.3 200.8 257.8 577.4 346.4 415.9
 

Avg. Annual % 17.14 21.72 26.64 51.99 35.52 18.96
 
(Expected life of road is underlined)
 

Derived From:
 
Rp/Km by Vehicle Type (unit cost weighted by % composition)
 

Good Condition
 

Car/Jeep 24.1 35.1 35.2 35.2 35.2 48.4
 
Minibus 12.9 11.1 11.1 11.1 11.1 3.6
 
Truck 13.7 17.6 24.6 18.5 24.6 29.6
 
Motorcycle 7.3 7.8 6.8 8.0 6.8 16.2
 

Total 58.0 71.6 77.7 72.8 77.7 97.8
 

Bad Condition
 

Car/Jeep 51.1 62.2 68.0 68.0 68.0 63.6
 
Minibus 30.3 22.2 25.2 25.2 25.2 5.6
 
Truck 32.8 36.9 55.5 41.6 55.5 45.1
 
Motorcycle 13.4 12.5 11.8 13.7 11.8 20.6
 

Total 1&7.6 133.8 160.5 148.5 160.5 134.9
 

1) This road case has been dropped from the evaluation.
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TABLE 6
 

UNM&IAINED ROAD FORECAST OF VEHICLE OPERATING COSTS ANNUALLY
 
(Using Project Area Vehicle Compositions)
 

(Rp. 0001km)
 

Sealed Roads Unsealed Roads
 
Asphalt Seal Gravel Gravel EartHI
 

ADT: 550 364 127 364. 29
 
(Growth rate is 1.7% anually)
 

11,841 9,674 3.630 9,837 1,053
 
13.250 11.309 4.389 14.052 1.237
 

3 14.822 13.228 5.266 20.065" 1,452
4 16,598 15,457 6,312 24,362 1,705
 
5 18,579 18,079 7,566 29,577 2,003
 
6 20,084 19,606 8,316 35,901 2,353
 
7 23,275 21,268 9,145 43,589 2,763
 
8 26,051 23,065 10,055 52,926 3,246
 
9 27,603 25,024 11,055 64,262 3,812
 

i10 29,256 27,132 12,153 78,017 4,477
 

ANNUAL COSTS PER KILOMETER OF ROAD MAINTENANCE
 
(Average of 30 Kabupatens)
 
(Central Java, NTB, Bali)
 

(Rp. 000/Km)
 

r SEALED ROADS UNSEALED ROADS 
Aspnal Seal Gravei Grave-l zartn
I I 

I ADT: 500 200 200 200 50I. I
 
I Routine Maintenance: I 

I .589.5 528.1 359.1 606.1 298.5 II I 
I Periodic Maintenance (reshape and re-surface): 

I 2,857.0 2,223.0 2,709.0 2,709.0 1,224.0 I 

(94
 



(Rp. OMKm) 

TA13LE 7 
MAXIMM SAVINGS LEVELS WITH RlOUTIlE AND PERIODIC 

MAINTENANT, AND SUGSTED MAINTENANG 
INTERVALS (SEALED ROADS) 

I Abphalt (ADT 500)
Routi~w = 590 Periodic = 2857 

5 x VOC S VOC11C1II 
S1141 
2 819 6.2 12431 
3 982 6.6 13840 (2857-590) 
4 1186 7.1 154125 1391 7.5 17188 
6. 1635 7.9 19169 
7 1881 8.1 21394 
9 K86 8.4 23865 (160)' 21758 
9 962 3.5 26641 3795-590 22846I10 1063 3.6 28193 2834-590 25359 

Seal (ADT
Routine = 529 

II 
S % V:C 

- - 9674 
1106 9.8 10203 
1390 10.5 11838 
1700 11.0 13757
2093 11.6 15986 
998 5.1 18606 

1135 5.3 20133 
1268 5.5 21797 
1430 5.7 23594 
1579 5.8 25553 

364) 

S 

(2223-529) 
24' 12039 

2984-529 13002 
4564-529 14042 
4968-529 15165 
426+3002* 18795 

3295-529 20299 
3630-529 21923 

1 
I Routine a 

I S % 

I - -
I 399 9.1 
I 916 17.4 
I 1602 25.4
I 2496 33.0
I 2886 34.7 
1 3335 36.5 
I 38F5 38.6 

45"25 40.91 5263 43.3 

Gravel (ADT 127)
360 Periodic a 2709 

VOC VOC 
3630 
3990 
4350 (2709-360) 
4710 
5070 (2068)* 4790 
5430 400-360 5030 
5810 528-360 5282 
6170 571-360 5599 
6530 763-360 5767 
6869 967-360 5923 

I 
II 

I 

I 
| 

" 
J 
I 

.
I 

Net balance after Input of periodic maintenance, plus or minus savings generated by input. 

Net Periodic: 2267 1694 
Total Savings: 2107 1718 

In year 8: (1694)+426 surplus + 3002 generated 

2349 
280 

70 
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TABLE 8 
MIAXIMUM SAVIN#3 LEVELS WITH ROUTINE AND PERIODIC 

MAINTENANCE, AND SUGGESTED MAINTENANCE 
INTERVALS (UNSEALED ROADS) 

(Rp. 000/Km)
 

T Grave] (ADT 364) Earth (ADT 29)
I Routine -III 606 Pcriodic - 2709 Routine - 300 Periodic - 1224 II 
ISS VOC S VOC I S z VOC S VOCI Yearl 
 I 

I - - 9837 
 - - 1053 II 2 3609 25.7 10443 (116) (9.4) 1145 I1 3 5407 26.9 14658 (2709-606) 7 0.5 1245 II 4 3691 15.1 20671 978* 17590 160 9.4 1354 I
I 5 4609 15.6 24968 3869-606 21279 349 17.4 14721 6 5718 15.9 30183 4452-606 25731 581 24.7 1600 (862)* 1538 II 7 7082 16.2 36507 6100* 28304 863 31.2 1739 201-300 1607I 8 8731 16.5 44195 7945-606 36250 1207 37.2 1891 284-300 1679 II 9 10730 16.7 53532 8641-606 44891 1621 42.5 2055 376-300 1754 
 0I 10 13149 16.8 64868 12936* 49829 2122 47.4 2234- 480-300 1833I _ _ _ l_ _ _ _ _ _I _ _ _ _ _ _ _ _ I 
*Net balance after input of peiLodic maintenance, plus or minus savings generated by input.
 

Net Periodic: 2103 
 924
 
Total Savings: 1 3081 
 986
 

2 8203
 
3 15093
 



APPENDIX B 

UNIT COST CALCULATIONS 
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SUMMARY
 

ROAD MAINTENANCE UNIT COSTS: ROUTINE AND PERIODIC
 

Calculate Possible Working Days per Year
 

Annual 
Calender - Sundays and - Fridays - Lost " Working 

Days Holidays .5 day Days Days 

365 - 65 - 26 - 54 - 220 

SUMMARY OF ESTIMATED MAINTENANCE UNIT COSTS
 

I Sealed Roads I Gravel Roads I Earth Roads' 
Type of Maintenance lkm/YrIRp(000)/km I km/YrlRp(000)/kmlk 'tlr-p(000)/kml

l I I I 
o ROUTINE - Routine 60 510 I100 360 I125 150 

- Smoothing - I 400I 70 1400I 70 I 
Subtotal Routine Cost 510 
(Incl. an allowance for 
emergency work) 

I 

PERIODIC 	- Resealing 350 680 ..... 
- Regravelingl - I - 450 1 800 - 

- Reshaping l- - 200 255 200 255 

Subtotal Periodic Cost " _ I 
I[ f 

Routine +.Periodic 	 -

Average Cost of Resealing: 50% Chip Seal (using # 4 stone) Rp(000) 475/km
 

50% DBST 	(using 3/8" & #4 stone) Rp(O00) 890/km
 

Average Unit Cost Rp (000)680/km
 

Average Production for Resealing:
 
50% Chip Seal 100 km/yr per 400 km inventory
 
50% DBST 60 km/yr per 300 km inventory
 

Average Production: 80 km/yr per 350 km inventory
 

I 
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UNIT COST: ROUTINE MAINTENANCE - SEALED ROAD
 

(60 km/yr)
 

Routine Activities
 

TOTAL COST
 
Labor Daily Rate Daily Cost x Days Rp. 000
 

(1) Foreman 	 3,500 Rp. 3,500
 
(1) Driver 	 3,000 = 3,000
 
(10) Workers @ 1,700 1,700 - 17.000 

SUBTOTAL LABOR: Rp. 23,500 x 365 = 	 8,580
 

Equipment Daily Rate Daily Cost Days
 

(1) 3.5 T Dump Truck Rp. 33,440 Rp. 33,440
 
(1) Hand Opr. Comp. 	 10,856
 

SUBTOTAL EQUIPMENT: Rp. 44,296 x 220 -	 9,745 

Materials
 

Pothole patching with cold mix Qty Unit Price 
- Cold mix: 1.5 m3/day x 80 days 120 m3/yr @ Rp. 96,000/m - 11,520 
- Asphalt prime: 12 I/m3 mix - 1440 1/yr @ 450/1 - 650 

TOTAL ANNUAL COST: Rp. 30,495
 

UNIT COST: Rp. 510/km
 

Cold Mix Calculation
 

Assume: Asphalt 7% weight
 
=
Stone 100 lbs/ft 3 x 35.3 ft3 /m3 - 3,530 lbs/w3 mi
 

Asphalt = 0.07 x 3 530 lbs/m 3 mix 247 ibs/mi mix
 
247 ibs/m' mix - 2.86 lbs/l 86,36 1/m3 mix
 

Cost: 	 Stone 1/m3 @ Rp. 19,000/m 3 n 19,000
 
Asph'alt 86 1/m. @ 450 i/m3 - 38,700
 
Equipment - estimate = 30,000
 
Labor - estimate S' 8,300
 

Cost pe. m3 Rp. 96,000
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WORKSHEET
 

Routine Maintenance Crew.- Routine Activities
 

Invcntory Q. Labor Equipment
 

60 km (1) Foreman (1)Stake body or 2.5 m3 dump 3 ton
 
20 Bridges (I bridge/3 km) (1) Driver (1)Hand operator compactor


(10) Workers
 

Kinds of Activities/Tasks Production/day x Days/yr - Inventory/s 

- Pavement (patching, depressions) 0.75 km/day 80 60 km
 
C - Drainage (ditches, culverts, drains) 0.75 km/day 80 60 km
 
C - Roadside 2.0 km/day 30 60 km
 
- Miscellaneous 6.0 km/day 10 60 km
 
- Bridges (cleaning, inspecting) 1.0 Bridge/day* 20 20 Bridges


22U
 

* Effective rate: production actually 2 bridges/day twice a year 

Note: C indicates possible maintenance tasks for contract
 



H-75
 

UNIT COST: PERIODIC MAINTENANCE - SEALED ROAD
 

(3.5 m wide - 0.5 km/day - 100 km/yr. on 400 km of inventory) 

Chip Seal (using #4 (3/16" - 5 cm) stone)
 

TOTAL COST
 
Labor Daily RatR Daily Cost x Days- Rp. 000
 

(1) Foreman Rp. 3,500 Rp. 3,500
 
(2) Operators 3,900 7,800
 
(2) Drivers 3,000 6,000
 
(2) Skilled 2,500 5,000
 
(2) Semi-skilled 2,000 4,000
 
(10) Workers 1,700 17,000
 

300 
SUBTOTAL LABOR: Rp.43 , x 365 - 15,805 

Equipment Daily Rate Daily Cost Days
 

(1) Tractor (farm)* Rp. 41,427 Rp. 41,427
 
(1) Broom Attch.* 15,240 15,240
 
(1) Asphalt Sprayer 16,230 16,230
 
(1) 3.5 T Dump Trk. 45,330 45,330
 
(2) Tailgate Spreader 3,720
 
(1) Pneu. Roller 13,258 79,530
 
(1) Asphalt Tank* 10,000 10,000
 
(1) Flatbed Truck 31,650 31,650
 

SUBTOTAL EQUIPMENT: Rp.243,127 x 220 m 53t490
 
(If the crew can produce more work a second dump truck is needed)
 

Materials Unit Price Daily Cost Days
 

(10) m3 Chips (6 mm- Rp. 19,000/m3 Rp. 190,000
 
#4; 0,005 m3/m2)
 

(800) 1 Asphalt inder Rp. 450/1 360,000
 
(75%; 0.45 1/n)
 

SUBTOTAL MATERIALS: Rp. 550,000 x 220 " 121,000
 

Annual Cost (ea 4 yrs)

Rp. 475,000/yr TOTAL ANNUAL COST: Rp. 190,295
 
100 km work
 
400 km inventory UNIT COST: Rp. 475/km
 

* Optional 
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UNIT COST: PERIODIC MAINTENANCE - SEALED ROAD 

(3.5 m wide @ 0.5 km/day - 100 km/yr on 400 km inventory) 

TOTAL COST 
Chip Seal (using 3/8" (9.5 mm) Stone) _."000 

Labor 
Normal Spread Using #4 Stone 
Add 1 Driver @ 3,000/day x 365 + 

15,805 
1,095 

SUBTOTAL LABOR: 16,900 

Equipment 
Normal Spread Using #4 Stone 53,490 
Add 1 3.5T Dump Truck @ + Rp. 45,330/day x 220 + 9t975 

SUBTOTAL EQUIPMENT: 63,465
 

Materials, Unit Price Daily Cost Days
 

(20) m3 Chips (9 mm- Rp. 16,000/m3 Rp. 320,000
 
3/8"; .010 m3/m2)
 
(1,600) 1 Asphalt Binder 450/1 720,000


2)
(75% - 0.90 1/m


SUBTOTAL MATERIALS: Rp. 1,040,000 x 220 = 228,800 

Annual Cost (ea 4 yrs)
 
770/km too high! UNIT COST: Rp. 770/km
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UNIT COST PERIODIC MAINTENANCE - SEALED ROAD
 

(3.5 wide - .275 km/day - 60 kn/yr on 300 km inventory) 

DBST (using 3/8" (9.5 mm) first course + #4 (3/16" - 5 mm) second course) 

TOTAL COST 

Labor Daily Rate Daily Cost x Days - Rp. 000 

(1) Foreman 
(2) Operators 
(3) Drivers 
(2) Skilled 
(2) Semi-Skilled 
(10) Workers 

same as Chip Seal 3/8" stone 

SUBTOTAL LABOR: 16,465 

Equipment Daily Rate Daily Cost Days
 

(1) Tractor (farm)*
 
(1) Broom attach.*
 
(1) Asphalt Sprayer
 
(2) 3.5 T Dump
 
(2) Tailgate Spreader same as Chip Seal 3/8" stcne
 
(1) Pneu. Roller
 
(1) Asphalt Tank*
 
(1) Flatbed Truck
 

SUBTOTAL EQUIPMENT: Rp. 63,465
 

(10) m3 Stone 3/3" Rp. 16,000/m 3 Rp. 160,000
 
(870) Asphalt 450/1 391,500
 
(5) mi Chips #4 19,000/ 3 95,000
 
(450) i Asphalt 450/1 202,500
 

SUBTOTAL MATERIALS: Rp. 849,000 x 220 - 186,780
 

Annual Cost (ea 5 yrs)
 
Rp. 890/kg- TOTAL ANNUAL COST: Rp. 266,710
 
60 km work
 

km inventory UNIT COST: Rp. 890/km
 

Optional
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UNIT COST: ROUTINE MAINTENANCE -GRAVEL ROAD
 

Routine Activities: 3.5 m wide - 0.5 km/day 100 km/yer on 400 km of
 
Inventory
 

TOTAL COST 
Labor Daily Rate Daily Cost x Days- Rp. 000 

(1) Foreman Rp. 3,500 Rp. 3,500 
(3) Drivers 3,000 3,000 
(10) Workers 1,700 17,000 

SUBTOTAL LABOR: Rp.23,500 x 365' 8,580 

Equipment Daily Rate Daily Cost Days
 

(1) 3.5 T Dump Rp. 33,440 Rp. 33,440
 
(1) 	Hand Opr. Comp. 10,856 10,856 

SUBTOTAL EQUIPMENT Rp. 44,296 x 220 - 99745 

Materials 	 Unit Price Daily Cost Days
 

(4.2) m3 Well-Graded Rp. 19,000 Rp. 79,800
 
Crushed Aggregate
 

SUBTOTAL MATERIALS Rp. 79,800 x 220 - 17,555
 

TOTAL ANNUAL COST: Rp. 35,880
 

UNIT COST: Rp. 360/km
 

Grader Smoothing 3.6 km/day - 800 km/yr (ea time) - 2 times per year 

400 km Inventory 

Labor (1)Operator @ Rp. 3,900 x 365 a 1,425 

Equipment (1)Grader @ Rp. 123,500 x 220 - 27,170 

TOTAL ANNUAL COST: Rp. 28,595 

Performed 2x/yr
 
Effective Prod. - 400 km/yr UNIT COST: Rp. 70/km
 

c2S
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WORKSHEET
 

Routine Maintenance Crew - (Routine Activities)
 

Inventory Qty. Labor Equipment
 

3

100 km Road (1) Foreman (1)Dump Truck 2.5 m

20 Bridges (1 bridge/5 km) (10) Workers (1)Hand Operator Compactor
 

(1)Driver
 

Kinds of Activities/Tasks Production/day x Days/yr - Inventory/yr 

- Roadway (patching, depressions) 1.3 km/day 75 100 km
 
C - Drainage (ditches, culverts, drains) 1.1 km/day 90 100 km
 
C - Roadside (vegetation, shoulders) 4.0 km/day 25 100 km
 
- Miscellaneous 10.0 km/day 10 100 km
 
- Bridges (cleaning, inspecting) 1.0 Bridge/day* 20 20 Bridges
 

GRADER SMOOTHING CREW
 

Inventory Qty Labor Equipment
 

400 km (1) operator (1)Grader
 

Kinds of Activities/Tasks Production/day x Days/yr Inventory/yr
 

- Blade the Loose Material from the 3.6 km/day 220 400 km
 
Edges to the Center while Smoothing 2 x per year
 

- Blade the Collected Material across
 
Roadway Keeping the Crown
 

Note: C indicates possible maintenance tasks for contract
 

91
(Clf 
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD 

(0.7 ki/day -	 150 km/yr per 450 km inventory) 

Regraveling: 	 Use well graded crushed aggregate
 
assume: 3.5 m wide x .7km/day &
 

replenish 6 cm  150 m3/km 

TOTAL COST 
Labor Daily Rate Daily Cost x Days- Rp. 000 

(1) Foreman Rp. 3,500 Rp. 3,500 
(3) Operators 3,900 11,700 
(4) Drivers 3,000 12,000 
(1) Driver 3,000 3,000 
(4) Workers 1,700 6,800 

SUBTOTAL LABOR: Rp. 37,000 x 365  13,505 

Equipment Daily Rate Daily Cost Days
 

(1) Grader 100 h Rp. 123,500 Rp. 123,500
 
(1) Loader 1.2 ms 79,530 79,530
 
(1) Vib. Roller 45,325 45,325
 
(4) 3.5 T Dump Trk 31,650 126,600
 
(1) Water Truck 35,160 35,160
 

(6 hr/day) SUBTOTAL EQUIPMENT Rp. 410,115 x 220 - 90,225 

Materials 	 Unit Price Daily Cost Days
 

(150) m3 Well-graded Rp. 19,000 Rp.2,850,000
 
C-ushed Aggregate
 

SUBTOTAL 	MATERIALS Rp.2,850,000 x 220 - 627,000 

TOTAL ANNUAL COST: Rp. 730,730
 

lx ea 3 yrs
 
Rp. 1,624,000 per 450 kms each year UNIT COST: Rp.1,624/km
 
Too expensive! Use select material.
 

-
Assume: 	 Gravel stockpiled ea 20 km, average haul dist 5 km
 
3 trips/hr (including travel @ 15 min + load, spot, dump + posit. 5
 
min)m3
 

=
150 m -	3 trips/hr - 6 hr/day - 2.1 m3/trk say 4 trucks
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD
 

(0.7 km/day - 150 km/yr per 450 km Tnventory)
 

Regravelin : Use sel :t material, all other assumptions, labor co&t atd
 
(Alternate) equipmL. . cost remain the same E for the normal method
 

using well-graded crushed aggrega'
 

TOTAL COST
 

Rp. 000
 

Labor (same as normal method) 13,505
 

Equipment (same as normal method) 90,225
 

Materials Unit Price Daily Cost Days 

(150) m3 selected Rp. 7,700 Rp. 1,155,000 220 254,100 
material 

TOTAL ANNUAL COST: Rp. 357,830 

lx ea 3 yrs UNIT COST: Rp. 800/km 

Rp. 800,000 x 450 km
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UNIT COST: PERIODIC MAINTENANCE - GRAVEL ROAD
 

(0.9 km/day - 200 km/yr)
 

Reshaping: (No material required) 

TOTAL COST 
Labor Daily Rate Daily Cost x DayS Rp. 000 

(.5) 
(2) 
(1) 
(2) 

Foreman 
Operators 
Driver 
Workers 

Rp, 3,500 
3,900 
3,000 
1,700 

Rp. 1,750 
7,800 
3,000 
3,400 

SUBTOTAL LABOR: Rp. 15,950 x 365 - 5,821 

Equipment Daily Rate Daily Cost Days
 

(1) Grader 125 hp Rp. 123,500 Rp. 123,500
 
(1)' Vib. Roller 45,325 45,325
 
(1) 	Water Truck* 35,160 35,160 

SUBTOTAL EQUIPMENT Rp.203,985 x 220 - 44,877 

Materials None
 

TOTAL ANNUAL COST: Rp. 50,700
 

UNIT COST: Rp. 255/km
 

Not needed if 	the reshaping is performed when the surface material is moist.
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UNIT COST: PERIODIC MAINTENANCE - EARTH ROAD
 

(1.8 km/day - 125 km/yr)
 

Routine Activities
 

TOTAL COST 
Labor Daily Rate Daily Cost x Days - Rp. 000 

(1) Foreman Rp. 3,500 Rp. 1,750 
(1) 
(10) 

Driver 
Workers 

3,000 
1,700 

3,000 
17,000 

SUBTOTAL LABOR: Rp. 23,500 x 365 - 8,580 

Equipment Daily Rate Daily Cost Days
 

1 3.5 T Dump Rp. 33,440 Rp. 33,440
 
1 Hand Op. Comp. 10,856 10,856
 

SUBTOTAL EQUIPMENT Rp. 44,296 x 220 - 9,745 

Materials None
 

TOTAL ANNUAL COST: Rp. 18,325
 

UNIT COST: Rp. 146
 

Grader Smoothing 3.6 km/day - 800 km/yr per 400 km inv. 

Libor: 1 Operator @ Rp. 3,900 x 365 days - 1,425 

Equipment: 1 Grader @ Rp. 123,500 x 220 days - 27,170 

TOTAL ANNUA' COST: Rp. 28,170
 

Performed 2x/yr UNIT COST: Rp. 70/km
 
Effective Prod. - 400 km/yr
 



Routine Maintenance Crew -


Inventory Qty 

125 km Earth Road 

12 Bridges (U bridge/10 km) 


• Kinds of Activities/Tasks 


- Roadway Surface 

C - Drainage 

C 	- Roadside 

- Miscellaneous 

- Bridges 
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WORKSHEET
 

Routine Activities
 

Labor Equipment
 

(1)Foreman (1) Stake Body Truck
 
(10) Workers (1) Hand Operator Compactor
 
(1)Driver
 

Production/day x Davs/r Inventory/yr
 

1.5 km/day 85 125 km
 
1.3 km/day 95 125 km
 
8.0 km/day 15 125 km
 
(estimated) 13 125 km
 
1.0 Bridge/day 12 12 Bridges
 

Grader Smoothing Crew
 

(same as for gravel roads)
 

Note: C indicates possible maintenance tasks for contract
 



SUMMARY OF MATERIALS UNIT PRICES BY KABUPATEN
 

(Rp/unit)
 

1I 
K A B U P A T E N 

I 

I Select 
I Mtrl. 
Pis-run 

(m 

! i 
I Select I Crushed 
I Mtrl. I Rock 
Rixer-run I3/ 1cm 
I __ I(M(m(M(m(Mr I 

I~~~ 
I Crushed 
I Rock 
II/ cm 

_I 
I 

I 
I Crushed 
I Rock 
0.3/1 cm 

(I 

I 
I 
I Sand, 
IFond 

I 

II 
I Cone. 

Cutback I Pipe 
Ashalt[ @ 10 cm 

_ I 
I 

South Sulawesi 
IIIIII 

1. Pinrang 
2. Sidenreng Rappang 
3. Wajo 
4. Bone 
5. BulukumbaI 
6. Jeneponto 
7. Gowa I 

Average
I 

NTTI 

1. Belu 
2. TTS 
3. Kupang 
4. Sumba Barat 
5. Manggarai 
6. Ngada 
7. Sikka 

Average 

_ _ __ _ _III 

9,000 

5,000 
8,000 
6,000 
7,000 
4,000 
4,250 

6,200 

IIIII 
1,500 
5,000 
6,500 

1,500 
6,000 
6,500 

10,000 

5,300 

8,500 

9,000 
9,000 
6,500 
8,000 
5,000 
4,500 

7,300 

7,500 
7,500 
7,000 

1,500 
7,500 
7,500 

15,000 

7,700 

I 

I -

I 9,000 
I -

I 8,000 
I 13,000 
I 3,000 
I 6,500 

I 7,900 

I 10,000 
I 15,500 
1 13,000 

12,500 
iiiOOG 
12,500 

117,500 

i 0

1 13,200 

I 

I -

I 10,000 
I -

I 10,000 
I 14,000 
I 2,000 
I 8,000I 

11,000 

I 

I 15,000 
I 17,500 
I 17,500 
I 12,500 
I 12,500 
I -

120,000 

15,900 

I 

I 

I 

I 
-

12,000 
-

11,000 
15,000 
4,500 
10,000 

12,500 

I 
I 

15,000 
18,500 
20,000 
25,000 
15,000 

-

20,000 

19,0(10 

_ _ 

I 

4,250 

7,000 
5,000 
6,000 
7,500 
4,000 
3$000 _ 
5,300II 

5,000 
8,000 
7,500 

8,000 
7,500 
8000 
5,000 

7,000 
_ _ 

I 

28i 

300 
-

-

.300 
-

-

300 

450 
403 

-

-

-

-I 
450 

=450 
_ _ 

I 
-

i 18,000 
-

2,500 
I -I 
I 17,500 
I 30,000II 
I 22,700 I 
I 
I 
I 75,000 
I 20,000 
I 100,000 
I 30,000
1 15,000 

-I 
30,000 

I 45,000
I _ 

Unit prices used for unit costs average indicated by . 

Source: 
 P.T. Hasfarm reports data, provided by PU of each Kabupaten
 



SUMMARY OF DAILY LABOR RATES BY KABUPATEN
 

III i I 
Y a b u p a t e n Foreman/ Skilled I Unskilled I I 

Mandor Labor Labor I Carpenter Operator Mechanic I 

South SulawesiIIIII I I II I 
I1. Pinrang 2,250 2,000 I 1,750 I 2,750 4,750 2,500 I 
2. Sidenreng Rappang 
3. Wajo 

2,500 
2,500 

2,500 
2,250 

I 
I 

2,000 
2,000 

I 
I 

3,000 
2,500 

5,000 
2,750 

5,000 
2,750 

4. Bone 
5. Bulukumba 
6. Jeneponto 
7. Gowa I 

2,500 
2,250 
2,000 
2,250 

2,000 
1,750 
2,500 
2,000 

I 
I 
I 
I 

1,400 
1,500 
1,250 
1,750-I 

I 
1 
I 
I 

3,000 
2,500 
3,000 
2,500I 

4,000 
2,500 
3,500 
3,000_I 

3,500 
2,500 
2,500 
2,500 

I 

I 
AverageIIII 2,500 2,200 I 1,700=----- II 2,800 3,700 3,100 I 

IIIII 
III I=I 

I I 
I -IIII I I 

I1. Belu 
2. TTS 
3. Kupang 
4. Sumba Barat 
5. Manggaral 
6. Ngada 

7. Sikka IIIII 

6,000 
2,500 
4,500 
2,500 
5,000 
2,000 

1,500 

2,500 
2,500 
3,000 
1,750 
4,000 
1,500 

1,250 

I 1,500 
I 1,250 
I 2,500 
I 1,500 
I 1,530 
I 1,250 

1 1,100 

I 
1 
1 
I 
I 
I 
I 

2,500 
2,500 
3,000 
2,500 
2,000 
2,500 

2,500 I 

7,500 
2,500 
3,500 
3,000 
4,000 
3,500 

3,000 

3,000 
5,000 
3,000 
3,000 
4,000 
3,jO0 

3,000 

I 
I 
I 
I 
I 
II 

Average 3,500 ......... I 2,400= I 1,600I i 2,500I... 3,900 3,500 II 

Rates used for unit costs average indicated by = =
 

Source: Ibid.
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APPENDIX C
 

PROCEDURE FOR DERIVING INTERPOLATED
 
VALUES IN REHA ILITATION SCREENING TABLE (TABLE 10)
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INTRODUCTION
 

Althuugh traffic counts have been reported for roads in the project
 
area, the composition of this traffic -hasbeen reported for only three
 
kbupatens: Sumba Barat, Ngada, and Gowa. A fairly large sample of 145
 
road links is represented, which indicates the average composition of
 
minibuses, cars, light trucks, motorcycles, and jeeps. It is not known if
 
this vehicle distribution is representative of all 14 kabupatens, however.
 
These vehicle distributions change only slightly between ADT road classes in
 
the groupings 500, 200-500, and 50-200 (see the the screening table and
 
Appendix A). But for the earth road class 50, motorcycles rise to 58% of
 
the total vehicle flow. This relative proportion imparts a special
 
characteristic to the already low level of unit vehicle operating costs:
 
still larger levels of ADT are now required to produce the desired IRR. The
 
effects of vehicle composition and costs and s~vings upon ADT and IRR levels
 
are immediate and direct. More will be said about this later, when a method
 
is introduced to modify some of this sensitivity in order to generalize the
 
approach to project area roads.
 

Section 2.5 attempted to measure the comparative differences between the
 
kabupaten road class design-level ADT volumes and the IBRD-indicated level
 
of IRR which would be obtained from a specified level of cost for
 
rehabilitation and a specified composition of traffic. In that analysis,
 
the question asked was: what level of ADT is needed to make feasible the
 
rehabilitation and/or upgrading cost associated with asphalt, seal, gravel
 
or earth at a 15% IRR? And, is that level of ADT the same as the existing
 
standard now in use at the kabupaten level? This section will pursue the
 
same analytic form, through the IBRD tables, but will use the sample survey
 
field data from the project area (the three kabupatens reporting traffic
 
composition), and will broaden the range of costs of
 
rehabilitation/upgrading, while at the same time reducing the IBRD tables,
 
by extrapolations, to a selec-ed range of cases which apply most usefully to
 
the project study area. The changes introduced here are:
 

Sample survey data from the project area will supplant the prior
 

analysis which used survey data from 20 kabupatens in Java, Bali, and
 
NTB. ADT volume and composition of traffic will change fractionally.
 

A new vehicle cost and vehicle savings basis will be used, which for
 

each road type compares a."good" condition with a "bad," rather than
 
the previous use of "fair" and "poor" which were endorsed by ADB 8th
 
Loan and OECF in field analyses of expected rehabilitation works.
 
The basis for this choice apparently rested with minimuin standards
 
and the recognition of no follow-on maintenance programs. A further
 
reason for the use of these terms for VOC is that observed roads in
 
the study area and contemplated works projects provide this basis for
 
analysis. VOCS will, therefore, be greater than previously shown;
 
ADT needs will be less, and more important, the Sectio2 2.5 forecast
 
will be now supplemented with greater detail of cost and ADT values
 
which now relate wholly to the project study area. Such internal
 
consistency will provide a back-up to the forecasts of Sectlion 2.5,
 
which used these same vehicle costs, traffic compositions by class of
 
road, and vehicle savings levels.
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INITIAL INTERPOLATION RESULTS
 

At project start-up, and during the course of the project, field surveys
 
will expect to find roads in all road classes that are designated "bad" but
 
which have some level of traffic. Rehabilitation or upgrading of the roads
 
will place them in good condition, which should be maintained thereafter.
 
The relative cost range for vehicles can be identified as follows:
 

Sealed Unsealed
 
Asphalt Seal Gravel Gravel Earth
 

Apparent ADT: 500 200 200 50-200 50
 

(Rp/Km) Composite (Weighted Average) Vehicle Operating Costs:
 

Good: 58.0 71.6 72.8 77.7 97.8
 
Bad : 127.6 133.8 148.5 160.5 134.9
 

Z change: 54.5 46.5 51.0 51.5 27.5
 

Bad Condition:
 
(US$ equiv.) .114 .119 .133 .143 .120
 

(VOC on seal is taken at fair asphalt VOC)
 

The vehicle operating costs which are given above relate exclusively
 
to the findings of the sample survey on project study area roads. They
 
are the product of vehicle costs/km obtained from the ADB 8th Loan project
 
evaluations and the vehicle compositions found in the project area. The
 
vehicle distributions are:
 

Sealed Unsealed 
Asphalt Seal Gravel Gravel Earth 

Apparent ADT: 500 200 200 50-20" 50 

(Rp/Km) Composite (Weighted Average) Vehicle Operating Costs:
 

(Z) Car/Jeep 
Minibus 
Lt. Truck 

23 
15 
16 

28 
1111 
18 

28 

18 

28 
11 
24 

24 
2 
16 

Motorcycle 46 43 43 37 58 

Z 4-wheel: 54 57 57 63 42 
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The skewed distribution of wotorcycle traffic on earth roads has the
 

simultaneous'effects of minimizing both VOC md VOCS, i.e., the percentage
 
savings to vehicles in going from bad to good is only 27.5%, as compared to
 
much higher savings for vehicles in other road classes which have fewer
 
motorcycles in the tiaffic flow.
 

Because entry into the IBRD tables first requires identification of the
 
unit vehicle operating costs (in US$ equivaleut), based upon average ADT,
 
the above five road classes have been merged into asphalt/seal,
 
gravel/gravel, and earth composites, preliminary to further averaging. This
 
averaging is consistent with the aim of obtaining a single ADT figure which
 
incorporates explicit VOC and VOCS-and therefore describes the IRR which
 
may be attained under different levels of road investment cost.
 

This merger of VOC and VOCS further simplifies entry into the tables of
 
IRR, and broadens the base of analysis by relaxing the rigidly specified
 
vehicle compositions shown above. By this device, other existing vehicle
 
distributions, also found in the same approximate levels of traffic in the
 
project area, may be accommodated in the "average" traffic flow, and be
 
reflected In vehicle costing and savings levels. The effects are shown
 
below: 

Asphalt/Seal Gravel/Gravel Earth 

VOC (USt): .114 
.119 

.133 

.143 
.120 

Average .1165 .138 .120 

VOCS (M): II 54.5 
S46.5 

51.0 
51.57 

27.5 

Average 50.5 51.25, 27.5 

4-wheel %: 50.5 60.0, 42,0 
Motorcycle %: 49.5 40.0 58.0 

It can now be said t:hat the sample survey incorporates within its
 
system of vehicle operating costs a somewhat broader range of the likely
 
composition of these costs, and is therefore more representative of the more
 
heavily trafficked roads in the 50 to 4,500 road classes
 
(asphalt/seal/gravel). But the earth road cost system remains isolated,
 
fixed at levels which condemn it to a meager rate of VOCS (savings) only
 

slightly more than one-half the level of rehabilitated gravel.
 

Section 75 forecast that vehicle costs for the five road classes will
 
continue :o rise between year one (good) and the year in which er-acted
 
service life and/or intervention by rehabilitation interrupted that rise.
 
For the urtmaintained roads, arrival at the end of service life meant arrival
 
at "bad" VOC levels, and for four road classes, "worse" VOC could be
 

forecast at one-half the rate of annual increase thereafter. But for the
 
earth road case, no moderation in the rate of vehicle cost levels would
 
spare the road from ruin by the end of the ten-year forecast period. Field
 
observations since that forecast suggest that the composition of traffic and
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its present tabulation above (in a range from good to bad) do not fully
 
account for the passage of the sampled earth road into the range of
 
bad-to-worse. That is, the sampled statistics on earth road traffic
 
characteristics, reviewed against pictures of these roads stated to be in
 
moderate, poor, and bad condition, would'confirm that "bad" tF an
 
understatement as a statistical data base. Four-wheel vehicles on sucI
 
roads, which have generally not been maintained as a matter of policy, would
 
quickly be supplanted by motorcycle traffic as the principal mode able to
 
travel the road.
 

If deteriorated earth roads inhibit the use of 4-wheel vehicles, the
 
vehicles distribution is unrepresentative of the vehicle flows to be
 
expected on restored earth roads, and is unrepresentative of the traffic
 
which may have operated on some of these earth roads when they were new. To
 
provide another index of VOC on earth roads, similar to the averaging above
 
of asphalt w:.th seal, and low-volume gravel with higher-volume gravel, one
 
can re-examine the cost levels between seal-gravel-earth (.1165-.138-.120)
 
to see that the rate of cost increase does not reflect the higher costs of
 
vehicle operation on earth roads normally associated with 4-wheel vehicle
 
traffic. The rise in VOC between seal and gravel is 18%; higher costs on
 
earth roads, in equal amount, would place the earth road VOC at .163 (if the
 
vehicle composition had not been altered).
 

This increase for costs on earth roads would also make senil because
 
many sections of Telford cobble (gravel) roads are deteriorated t earth
 
standards, which makes distinctions between "gravel" and "earth" more
 
difficult. Restoration to an earth or gravel standard is a later choice
 
which will be determined by relative ADT and the relevant costs of
 
restoration. The distinction that must be made between earth and gravel

roads is more difficult. While VOCs are normally higher on earth roads than
 
on gravel, the VOC savingL produced by restoration of earth roads will be
 
less, as a rate, than tho&e achieved by going from Telford cobble to
 
engineered gravel. This rate is likely to be 90% of &ravel, or a 46.1% cost
 
change induced by earth road restoration, compared to 51.25% induced by

gravel road restoration.
 

If this new (higher) VOC level and its related VOC savings level are
 
forecast for earth road traffic, interpolated for various IRRs, and combined
 
with the earth road ADT requirements given by the skewed distribution of
 
motorcycle traffic, the following comparisons may be made between the
 
average ADT le-els needed for a range of investmenL costs:
 



H-93 

ROAD COSTS (Rp. 000)
 

8960 11200 20160 22400 28000 39200
 

Apparent
 
Road Class: ADT levels needed 10% IRR
 

Asphalt/Seal 53 66 120 133 167 234
 
Gravel 47 58 105 116 146 205
 
Earth 74 93 168 186 233 315
 

Average: 58 72 131 145 182 251
 

12% IRR
 

Asphalt/Seal 58 73 132 146 183 256
 
Gr l 51 64 115 128 160 224
 
Earth 81': 102 183 203 254 357
 

Average: 63 !80, 143 155 199 279
 

15% IRR 

Asphalt/Seal 66 83 150 167 208 291
 
Gravel .58 72 131 146 182 255
 
Earth 93 115 209 243 289 406
 

Average: 72 90 163 185 226 317
 

This test result can be interpreted as follows: 1) Earth road class
 
traffic levels, for less than 50 vehicles per day, require a higher ADT at
 
any restoration cost level than do traffic levels which fall in the gravel
 
road qlass of 50-200 ADT; present traffic levels on roads in the
 
asphalt/seal class, or +200 ADT, also require less ADT than earth roads but
 
slightly higher levels than gravel road traffic. 2) This cost
 
configuration reflects traffic composition on differeat road links that
 
carry traffic at different levels which place :hese links in certain
 
kabupaten road classes. 3) The actual class of road is nr' known with
 
certainty; if the road links have in fact been upgradea -aaccordance with
 
the road design standards for kabupaten roads, then they will reflect the
 
road classes and corresponding ADT levels shown by traffic counts in the
 
project study area (as above). 4) The average ADT levels needed are
 
therefore also shown, combining all apparent road classes as one; this 
merges trafft, compositions into a single aggregate representative of the 
total traffic distribution found by the sample survey. 

,/A
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The average is believed to be more important than the individually
 
stated "asphalt," "seal," "gravel" or "earth" categories, which wholly
 
relate to probable road classes but not necessarily to the level of specific
 
restoration cost which may be found to be appropriate to any of these ADT
 
levels. By fusing the ADT levels into a single figure, and by broadening
 
the scope of possible restoration costs, interpolated values of ADT can be
 
found at alternative and margiually different cost levels which reflect
 
generalized vehicle compositions (VOC and VOCS) and the narrow cost ranges
 
expected to apply to new surfacing, resurfacing, or upgrading associated
 
with a road rehabilitation activity.
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1. INTRODUCTION
 

A financial analysis of road maintenance must demonstrate two points:
 
first, that a program of maiutaining roads is the most cost-effective way to.
 
achieve a desired level of road service, and second, that the recurrent
 
costs of'a maintenance program can be'financed from available or anticipated
 
revenues. Section 2 below illustrates the cost effectiveness of
 
maintenance. Section 3 estimates maintenance funding requirements for
 
national/provinc.al and for district roads. Sections 4 and 5 analyze the
 
adequacy of revenues available tc meet those requirements, both unwer the
 
RRMS project and nationwide.
 

4The the9!-i- of the analvs4 s is th~ ditrcq rw d retc~ksa 
systems and, at any given time, their requirements for maintenance funding 
will depend on the networks' size, composition-of.surface types, condition, 
and desired level of service. Over time, and at different rates in 
different districts, each of these variables will change, thus making it 
extremely difficult to formulate generalized prescriptions to assure that 
adequate funds are available for maintenance in each district. 

The analysis concludes that maintenance is the least-cost method to
 
preserve the optimal level of service of roads. It also concludes that the
 
level of funds now available for district road maintenance in Indonesia as a
 
whole is perhaps 70% of the level required given the present condition of
 
the network. (That present maintenance practices are ineffective is another
 
matter.) Because the allocaticn of these funds is heavily biased toward
 
Java and Bali (some districts i: Java and Bali may actually have more funds
 
than necessary at this rime), thiere is a relative shortage of funds in the
 
Outer Islands, including areas where the RRMS project will be located. Over
 
time, as rehabilitation work and, increasingly, effective maintenance raise
 
the percentage of the network in maintainable condition, additional revenues
 
will be required everywhere. Sources of revenue must be identified and
 
appropriate procedures developed for districts to determine and meet their
 
needs.
 

For most of the project dstricts, there are insufficient funds to cover
 
the counterpart costs to rehabilitate all links that qualify on economic
 
grounds. The rehabilitation program must be reduced to account for this.
 
The present availability of maintenance funds for rehabilitated roads is
 
another constraint. Although the existing source of maintenance finance
 
provides a stabie base for initiating maintenance programs, it will have to
 
be augmented to meet the needs of roads rehabilitated under the project.
 
The amount of aaUP1:onal funds required is small in absolute terms, but
 
large relative to the existing revenLe base for each district's road
 
program. Thus, dlthough the GOI is able to commit additional funds for
 
maintenance neecis during the project's life, the real need is to assist the
 
Government to identify and test altcrnative approaches to funding
 
maintenance in the long term. The project will thus finance a series of
 
pilot tests to mobilize additional maintenance revenue in the project areas.
 

S9/
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Maintenance funding, however, must be considered in the context of
 
broader strategies to manage road networks. At any given time, portions of
 
the networks (usually roads providing access to remote villages) are not in
 
maintainable condition and do not merit, on economic grounds, the
 
rehabilitation work required to make them so. Deep-seated political
 
priorities to allocate funds to preserve access in such cases threaten to
 
crowd out the additional maintenance expenditure required for maintainable
 
road links. Assuring that the recurrent cost requirements of maintenance
 
are met thus requires the development of network management strategies

through which the variables of network size, surface type, condition and
 
desired level of service can be monitored, analyzed and controlled, and
 
funds for all types of road work allocated accordinly. Assistance to
 
develop these strategies will be one of the primary tasks of long-term
 

2. COST EFFECTIVENESS OF MAINTENANCE
 

The Economic Analysis (see Annex 11)shows that the benefits from 
maintenance and from various combinations of rehabilitation and maintenance 
exceed the costs in almost all circumstances. The task of financial
 
analysis is to demonstrate that maintenance is the least expensive means to
 
achieve a given level of road service, a fixed benefit. The key concept is
 
level of service, a measure of performance Fhracterized by the type and
 
volume of traffic the road can bear, and the speed and the roughness at
 
which traffic can travel. The level of service of a road is determined by
 
the road's standard, its surface type, and its condition. These, in turn,
 
define the operating costs of transportation.
 

Attractive financial savings from maintenance are amply demonstrated in
 
the literature. Table I adapts one conventional approach to i'lt1atrate
 
coaditions approximating those of engineered gravel roads in Indonesia. Two
 
cases are compared: a maintenance option in which a gravel road with a
 
10-year design life receives both routine and periodic maintenance until
 
rehabilitation is required in the llth year; and a no-maintenance option in
 
which the same road receives no maintenance but, in an effort to maintain a
 
constant level of service, is rehabilitated before its design life is
 
complete. The caseis are not strictly comparable because the maiatenance
 
case, tailored to preserve the design level of service, succeeds in doing so
 
whereas the no-maintenance option does not. (If unit vehicle operating
 
costs were shown, they would rise rapidly for the no-maintenance case in
 
step with the deterioration of the road, but much more gradually in the case
 
where maintenance is ;pplied.) The no-maintenance case is nonetheless
 
useful for comparison purposes because it represents the best that
 
established district practices (i.e., rehabilitation without maintenance)
 
could achieve if rehabilitation were performed to standard and funds were
 
available to repeat the rehabilitation as frequently as every six years.
 
Table I shows that not only does the no-maintenance option yield lower
 
levels of service (reduced benefits) but it also costs more to implement.
 
Increasing the period between rehabilitations in the no-maintenance case
 
from six to seven years for discount rates of 12% or 14% results in almost
 
equal present values but the deterioration in level of service for the
 
no-maintenance option in this case strains the comparison.
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TABLE 1 

PRESENT VALUE OF EXPENDITURE (GRAVEL ROAD) -
MAINTENANCE VS. NON-MAINTENANCE 

(U.S.c) 

Expenditure/Km Expenditure/Km 
Year (Maintenance (No-Maintenance
 

Option)* Option)*
 

0 18,000 18,000
 
1 500 0 
2 500 0 
3 1,730 0 
4 .500 0 
5 500 0
 
6 1,730 18,000 
7 500 0 
8 500 0
 
9 1,730 0 

10 500 0 
11 18,000 0 
12 500 18,000 
13 500 0 
14 1,730 0 
15 500 0 
16 500 0 
17 1,730 0 
16 500 18,000
 
19 500 0 
20 1,730 0
 
21 500 0
 
22 18,000 0
 

NPV (10% discount) 28.,437 33,758
 
NPV (12% discount) 26,130 30,429
 
NPV (14% discount) 24,245 27,753
 

* Each expenditure of t18,000 is for rehabilitation and expenditure's 

of $1,730 and 1500 are for periodic and routine maintenance,
 
respectively.
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Although the savings from maintenance are clear and the prospect of 
saving money intrinsically appealing, maintenance is rarely given the budget 
priority it deserves. One reason is that the concept of level of se7vice is 
not easily grasped. Even if it is understood, the optimal level of service 
may not be the politically desirable choice. District officials place a 
premium on assuring access for remote populations. When resources are short 
and simple access the goal, regardlfz's of the costs of transporting goods 
and people on the road, the level of service desred becoume whateer !ha 
budget can buy on as many links as possible. In the long-term, this 
strategy is self-defeating. Transport costs remain high, economic growth is 
retarded, and the capability to raise revenues to finance further 
improvement of the road network is constrained. 

3. RECURZa-T COST REQUREENTS
 

'For national and provincial roads, the budget priority accorded to
 
maintenance is increasing (see Annex M). Despite budget austerity since
 
late 1985 due to the decline o.; oil, prices, both thou relative and absolute
 
allocations for maintenance have been raised. Maintenance allocations are
 
nonetheless still below those originally planned for Repelita IV (984/85 
-

1988/89), Maintenance expenditures for national and provincial roads for
 
1984/85 were 65% of the level planned in the Repelita. For 1985/86, the
 
budget fell to 57% of the planned level.* At this time (196/87),
 
maintenance expenditures on national and provincial roads! average $1,300 per
 
kilometer - still quite low by international standards.
 

It 	is not yet possible to deter=dne with precision the optimal levels of
 
maintenance funding required for national and provincial roads. Maintenance
 
is neither effective nor economic ou severely deteriorated roads. Rules of
 
thumb, which, for example, e~timate maintenance expenditore as a fixed
 
percentage of t . updated capital cost or of the repiacexent cost of a road 
network, assume that road networks are in good conditi.in to begin wiLh. 
This is not yet the case for Indonesia's national, and provincial roads (and 
even less so for district roads). It is now estimated that by the Lnd of 
Repelita IV, only 50% of the national and provincial network will be in 
maintainable condition (reduced from the Repel'ta tzrget of 60-70%) (World 
Bank, 1986). If .pplied to this 50%, existing allo zations for national and 
provincial road mai-tenance would average .2,600 per kilometer. But these 
roads range from 4-1ane highwayr, to, in a few cases, earth or gravel 
tracks. A precise determination of maintenance requ:Lrements under these 
circumstances requires link-by-link surveys of the condition of road 
features and levels of traffic. The Directorate General of Highways, with 
IBRD assistance, .sintroducing new procedures for these surveys as part of
 
a Pavement Management System (PMS) for the national and provincial
 
networks. The PMS, to be extended to 14 of Indonesia's 27 provinces b
 
1989, will become the tool for establishing maintenance budget requirements
 
in 	the flture.
 

• 	World Bank. HighU Maintenance and Betterment Program,
 

Staff Appraisal Report, May 1986.
 

http:conditi.in
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For district roads, the earmarking, since 1984, of funds exclusively for
 
maintenance is a very positive step. But it is even more difficult to
 
determine the maintenance funding requirements of districts than for the
 
network of provincial and national roads. As with national and provincial
 
roads, requirements cannot be determined with confidence unless estimates
 
are based on link-by-link surveys which apply consistent criteria to assess
 
traffic level, surface type Pd the condition of features. This information
 
does not now exist but will be developed in Droject districts as part of the
 
RRMS maintenance management program and is being developed with assistance
 
from other donors in about one-half of the districts in the rest of the
 
country. The crude estimates below consider both potential anT present
 
needs.
 

Calculations in Table 2 are based on potential ideal conditions that
 
would prevail in a well managed network: it is assumed that all links in the
 
district networks are in "good" or maintalnable condition, that the desigu
 
life of all links is 10 years, that existing surface types are appropriate
 
to the level of traffic served (i.e., no premature deterioration due to use
 
exceeding design tolerances), and that both routine and periodic maintenance
 
are applied. With these assumptions, annual funding for periodic and
 
routine maintenance on district roads nationwide (excluding bridges) should
 
be $125 million or $880 per kilometer, four tJmes the $31 million now
 
provided under Inpres Dati II. For a variety of reasons, however, t125
 
million is at present a strictly hypothetical target. The primary reason is
 
the unmaintainable condition of most of the network.
 

Present requirements are reduced because, according to economic and
 
engineering analyses, maintenance is largely wasted on seriously

deterijrated roads. Practical definitions to determine when a road has
 
reached an uumaintainable state are elusive. Consultant engineers observing

district roads concluded that, as a rough initial rule of thumb, all roads
 
now described as being in "good" condition and between 1.0% and 20% of those
 
now categorized In "fair" condition could be maintained.
 

The districts themselves report that a total of 55% of the nationwide
 
district road network falls in the good or fair category (see Table 3).
 
Although definitions of these condition categories exist, they are difficult
 
to apply and are inconsistently interpreted by different district
 
governments. The only nationwide condition survey using consistent
 
definitions in the past five years covered 82,000 km of district roads and
 
concluded that 63% of the kilometers surveyed were in damaged or heavily 
damaged condition, leaving only 37% potentially eligible for maintenance. 
Table 4 shows that, on this basis, present maintenance funding requirements 
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for district roads nationwide are reduced to approximately $47 million
 
including requirements for bridges.*
 

TABLE 3
 

DIST"MICT ROAD CONDITIONS
 
AS REPORTED BY DISTRICTS
 

Surface Type Km 	 % of Total
 

Asphalt 41,091 29%
 
Gravel 35,349 25%
 
Earth 52,298 37%
 
Other 12,904 9%
 

Total 	 141,464 100%
 

Condition Km 	 Z of Total
 

Good 36,426 26% 
Fair 41,236 29% 
Damaged 28,502 20% 
Heavily Damaged 35,478 25% 

Total 	 141,464 100%
 

Source: BPS, 1984.
 

For individual districts, present funding requirements vary dramatically
 
depending on the distribution of their roads between surface types and the
 
length and condition of their networks. Table 4 shows several extreme
 
cases. In Garut District, West Java, the currently available maintenance
 

* 	 An independent estimate by Hoff & Overgaard, planning consultants for the 
World Bank-financed Rural Roads project, concludes that present 
requirements are $79 million. The difference between the estimates is 
explained by Hoff & Overgaard's use of much higher unit costs for periodic 
maintenance when a road is in fair rather than good condition. This may 
reflect differences of definition: the heavy periodic maintenance 
described by Hoff & Overgaard approaches unit costs which, in the model 
used here, might be defined as rehabilitation. Hoff & Overgaurd's 
methodology is more sophisticated than that used above, but the data base 
is the same and weak; the planning consultants stressed the uncertainty of
 
any such calculations.
 

4%)i
 



--------------------

---- - ----------------- ---- ------------ --- 

--------------------------------------- 
---------

--------------------------------------------------------------------- 

------------------ ------------------------------------------------------------------------------------

------ ------------------------------------------- --------------------------------------------------

1-8 
•ABLE 4
 

MINTERIANCE FUNDING REOUIREMENI FOR DISTRICT ROADS IN6000 110011 AND FAIR (201) CONDITION
 

1INationwide
 

I Surface 1Length . or Maintenance Budget Required In-Length 'n Gccpd Less 172 Budget Required Maintenance Budget I
 
I Type ie) :Fair Condition (kIl (ku)lt Cost/k for Roads Only eluding Bridges (0101) Avallible 1985/8 1
 

'asphalt 46,.02 17,095 14,199 51,160 1 116,459,916 
:gravel 39,650 i 14,671 : 12,177 1 1,460 1 117,777,712 
:earth 56,599: 20,942 1 17,392 1490 19,343,145 
: -------------------------------------------------- -----------------. .....

'total 142,4511 52,708 43,748 42,579,673 146,837,640 1 132,762,341 I
 
-


I Includes 371 of eac0 stirface type. in accordance with Sub-Oirectvrate 1983 survey, 
Probably overstates length of maintainable earth road and underestimates length ofmaintainable asphalt road. 

ItAssumes 17Z receiving treataent other thin maintenance rchab., joqrade, etc.) and thus not requiring maintenance. 

2)Spariely Populated Outer Island !sland District with Laroe Network (TTS District, NTT)
 

Surface ILength : Length inGood or . Less 17Z 1 Maintenance 1 Budget Required Budget Required In- IMaintenance Budget I 
I Type (ke) !Fair Condition (o)lI IkllI I Cosl/k Ifor Roads Only cluding Bridges 1101) I Available 19186 

!asphalt 8: 2 1I 11160 i 11.627:
 
:gravel : 291 58 48 i $1,460 170,575I
 
:earth I 1,131 226 too 1 1480 1 190,118 I1
 

Itothl 1,430 296 237 1 I 1162,320 11'.552 I 180,370 1 

I District's own rating. Inclui's all ingood and 20Z of kilometers infair category.
 
IIAssumes 17X receiving treatmen: other thar maintenance rehab., upgrade, etc.) and thus not requiring maintenance.
 

3)Moderately Populated Outer Island Island District with Small Networh (oa District, South Sulawesi)
 

Surface Length : Length inGood or Less 17% Maintenance IBudoet Require.1 Budget Required In- IMaintenance Budget I
 
Type Iblm :Fair Condition lkm)l (ll1l 1 Cost/kb :fcr Roads Only 1eluding Bridges *lOZ1Available 1985166 1
 

--------------------- -- ----- --- ----- --- I 
:asphalt 66: 26 23 $1,160: $26,918
 
:gravel 1 245: 34i 23: 11,460: 141,201 :
 
:earth 238: 0! 01 1480! $0: 
 I
 

:------- ------------------------------------------------------------
 --- ......... .
 
:total 1 549 1 62 51 1 $69.159 $74.976 169,700 

*------------------------------------------------
I District's own rating. includes all ingood and 201 of kilometer, infair cateoory.

ItAssumes 102receivina treakment other thin maintenance rehab., uporade, etc.) and thus not reouirine maintenance.
 

4)Densely Populated District on Java with Small Network (Garut District. West Javal
 
.................... 

1Surface ILength : Length inGood or :Less 171 1Maintenance Budget Required Budget Reouirld In- IMaintenance Budget 1 
Type (ks :Fair Condition (killI (ill : Cost/im forRoads Only : cluding Bridges (4101) I Available 1985/6 

I 
:asphalt 376 197 164: $1,160 1189,672 1
 
:gravel : 1 30 25: 11,460 1 136,354
 
:earth : 16 : 0 0 : 1480 so : i
 

:total : 511 227 1 19 : 1226,026 $246,628 : 1307,253 1 
------------------ 0--------------------------------------------------........................ 
I Sub-Directorate ofLocal Roads ratino based on 1996 survey Idistinguished only 'good' from 'poor' condition).
11Assumes 171 receiving treatent other thin saintennee reilab.,upgrade, ec.) and thus not requiring maintenance.
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funds may exceed the level required. Garut is heavily populated and thereby
receives a large Inpres Dati .1allocation. The 25% of that allocation 
earmarked lor maintenance exceeds the requirements of its relatively small 
network given the present condition and distribution of its road surface 
types. Table 2 shows, however, that if all links were improved to a
 
maintainable state, the 25% earmark would fall short, providing only about
 
55% of the funds.needed°.:
 

Gowa District in South Sulawesi now receives about 92% of the
 
maintenance funds necessary. The population density of Gowa is moderate and
 
its road network is slightly larger than that of Garut. 
 If all links were
 
in maintainable condition, seven times the present Dati II earmark would be
 
required foz maintenance.
 

The final case is TTS District in NTT. The conditio4 ratings for TTS
 
shown in Table 4 are highly suspect, but demonstrate the large potential gap

between the modest Inpres Dati II earmark and Laintenance needs in the small
 
number of Outer Island districts with networks of 1,000 km or more. 
Table 2
 
demonstrates the further influence of surface type on the tize of Outer

Island shcrtfalls: with 80% of its network composed of ea::th roads, ITS 
needs potentially only 79% more maintenancF, funding than does Gowa, even
 
though TTS has almost three times the tn.al length of road.
 

Adequate financing mechanisms for maintenance must be able to account
 
for these differences in network size, surface type and condition. 
The
 
flat-rate population-linked Inpres Dati II budgets for maintenance do not
 
adequately respond to the varying maintenance needs of dif:.7ereat districts.
 
The distinction between Java and Bali 
on the one hand aud the Outer Islands
 
on the other is the most important. However, the adequacy of the earmark
 
varies considerably within these two categories as well.
 

Over the long-term, managing maintenance will requir2 control of the
 
growth of the networks. District networks are open systems in the sense
 
that roads both enter and leave the inventory. Everything else being equUl,

maintenancL requirements increase with network growth. 
To the extent that
 
funding for new roads crowds out funding for maiatenance, the availability

of funds is decreased. However, if funding for all types of road work is
 
outstripped by growrh in network size, expenditures per kilometer may be
 
forced dowrward aid engineering standards compromised, leaving a greater

portion of the network in unmaintainable condition and, ironically, reducing

immediate maintenance requirements.
 

Several conclusions emerge from the analysis. 
 First, maintenance
 
funding requirements vary considerably among districts. Variation depends
 
on network size, and the surface type and condition of network links. 'fuch
 
of the existing network is not in maintainable condition. Second, growth of
 
the networks is noc systematic and districts do not necessarily control the
 
rate of growth. This creates demands for maintenance or competing demands
 
for rehabilitation which perhaps cannot be anticipated. 
Third, no flat
 
formula for maintenance funding, such as the 25% earmark under Inpres Dati
 
I, can meet the maintenance needs of all districts. 
Sbortages are
 
particularly evident in the Outer Islands.
 

(31 
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4. RECURRENT COST FUNDING AVAILABILITY
 

4.1 .COST RECOVERY
 

Road user contributions, as low ai 40% of the full financial cost of 
road investments and maintenance in the early 1980s, are now estimated to be 
adequate to fully cover expenditures on roads nationwide.* Direct user 
contributions include import duties on vehicles and parts, registration and 
ve:.c:-rm~ership t:asfez fees, ~o,-----------Ch ot:E. PW 

infractions, and fuel sales profits. 

Recent policy changes have increased the yield of road user
 
contributions (World Bank, 1986). These include a major reform of vehicle
 
tax laws (increasing tax rates and simplifying collection), a greater than
 
100% increase in toll rates, an increase in fuel prices, and a gradual

phasing out of subsidies to urban bus companies. The future of road cost
 
recovery will depend largely on oil price fluctuations, however. The recent
 
increase in domestic vehicle fuel prices, combined with the decline of world
 
oil prices, has converted the vehicle fuel subsidies of the early 1980s into
 
rever'xe in-flows. A.sharp rise in world oil prices without an increase in
 
domnsutc fuel prices would reverse the trend (although gradual.oil price

increases and prudent fuel pricing policies are more likely).
 

Except for tolls,** however, user contributions are not re-invested per
 
the incidence of fees or charges collected. Indonesian law prohibits the
 
earmarkiag of revenues for specific expenditures. Thus, although vehicle
 
regist,.ation and transfer of ownership fees (the only user contributions not
 
retained by the central government, see Section 4.4) are collected by

provinclal governments and are a significant source of their revenue, there
 
is no direct relationship to road expenditure. The result is that road
 
budgets, including budgets for >aintenance, are discretionary arid vulne1rable
 
to general budget fortunes or policy shifts. With the mi-nor exceptioi of
 
toL2. roads, maintenance expenditure bears no relatior to the level oZ road
 
user contributions. Estimating the sources and amounts of funds potentially
 
available to meet maintenance needs requires an investigation of the broader
 
revenue si.aatioa of the Narious levels of government.
 

* 	 Halcrow Fox and Associales with BIEC international, Inc. Republic of 
Indonesia, Minustry of Communications, DiLectorate General of Land 
Transport and Inland 0kiterways. Land Transport Development Plan -
Phase i: Brief Review of Road User Charges. Draft final report, April 
1986, p. 1-2. 

** 	 Tolls arn. *xacted on major highways under the jurisdiction of a 
government corporation, P.T. Jasa Marga. See Annex M for discussion. 
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4.2 NATIONAL REVENUES
 

Government r4ivenues are domiaated by oil and gas receipts. 
Oil and gas
 
provided 55-60% cf total GOI revenues in the first half of the 1980s.
 
Despite the drastic downturn in fuel prices since 1985, oil and gas still
 
account for almost a third oi government revenues in the planned budget for
 
the upcoming 1987/88 fiscal year and for over 40% of revenues if external
 
development assistance is excluded.
 

A variety of measures to reduce dependence on oil revenues have beca
 
taken over the past three years. New i.ncome taxei, a value added tax (VAT),

and a !a-d and bui!lings tax (PHB) have been introduced. Although each is 
sufferiag start-up implementation problems, receipts from the three are
 
expected to increase by 34% between 1986/87 and 1987/88 and to yield 31% of
 
total revenues in 1997/88 c npared to 25% the previous year.
 

Progress in diversifying revenue sources has not significantly changed
 
the pattern in which revenues are concentrated in central as opposed to
 
local government handi. Receipts from oil and gas (which will continue to
 
account for a large ptrtion of total revenue for the forseeable future) and
 
from the new income tax and VAT are collected by central authorities. The
 
new tax on property (d:scuissed in mrce detail below) is formally a central
 
government tax, although fixed percentages of collections are returned to
 
local governments.
 

With the exception of the PBB, results of the efforts to diversify
 
national reveDue sources and to respond to the oil revenue crunch are seen
 
in the national government treasury and not at a local level. This
 
continues an historical pattern of central government revenue
 
re-distribution, leaving local government authorities dependent on the
 
discretion of higher authorities.
 

4.3 LOCAL GOVERNMENT REVEUES 

Both provincial and district governments are heavily dependent on grants 
from the central government to fund recurrent and development activities.
 
Table 5 shows that provincial governments receive 73% of their total revenue
 
from central grants, primarily through the Subsidy to Lower Regions (SDO), a
 
grant to fund rectrrent costs of administration (salaries, travel, etc.).

Table 6 shows that 82% of district government revenues are received in the
 
form of central grants. The largest single grant, as for the province, is
 
the SDO. 
 Other grants to districts include five Inpres programs. Four of
 
these are for specific purposes, e.g., to build primary schools. Only one,
 
Inpres Dati II, allows much discretion to the district in determining the
 
uses to which it is put.
 



TABLE 5
 

PROVINCIAL REVENUES ' 

(Pp. million) 

- - - - - -Actual Share of Provincial Growth Per
 

1977/8 1b78/9 1979/80 19ac/o1 1981/82 1982/83 1983/84 Revenue Year
 

............ ... *..............s..... ........................ ss .... .............. a................ .a .... .. SS..... ~
 

LOCAL OWN REVENUE b PETURIICD REVENUE 

Local Own Revenue 

- Local Taxes : Household Tax 1.38 1.61 1.63 2.26 2.88 3.61 4.50 0.3% 21.8. 

Motor Vehicles 56.16 81.i6 105.83 163.00 206.91 229.71 255.39 14.7% 28.7% 

Other 20.08 22.44 24.38 29.17 24.89 26.00 33.48 1.9% 8.9% 

Total Local Taxes 77.62 105.32 131.04 194.43 234.68 259.34 293.37 16.9% 24.3% 

- Other 	 43.24 50.22 75.51 93.01 128.21 )21.16 115.19
 

Total Local CG:n Revenue 120.86 155.54 207.35 207.44 362.89 380.50 4G8.56 23.6% 22.5% 

Returned Revenues.* 

- IPEDA (Local Land Taxes) 7.13 9.51 10.84 13.94 15.35 17.47 25.90 1.5% 24.0% 

- IIUPIi/liH etc (Fo'estry Taxes etc. 22.84 14.76 36.08 59.47 36.62 24.21 31.25 1._1 5.41 

Total Peturncd Revenue 29.97 24.27 46.92 73.41 51.97 41..8 57 15 

Total Local Ow' and Returned Revenue 150.83 179.81 27.27 360.85 414.86 -422.10 465.71 26.9t 20.7% 
- --	 a....................................................................................... 	 ....... - ....... -r.......
 

GRANTS FkOM CENTRAL COV'T
 

SDO 325.77 367.63 482.82 667.98 818.59 899.16 1,008.47 5B.21 20.7%
 

Inpres Dt.I 75.00 85.67 102.22 166.59 215.00 253.t0 253.00 14.61 22.,
 

Total Grants 	 400.77 453.30 585.04 634.57 1,033.59 1,152.16 1,261.47 72.8t 21.0%
 
............................................................----...........-----------------------...
 

LOANJS 	 6.96 13.69 6.95 0.68 7.73 10.-4 4.67 .3% -

=-a=a 	 - ............. - fS
-- - ............................................ 	 S- ............... - - - - - -- l.......
 

Tota! Provincial Pevunue 	 569.01 646.81 846.26 1,204.10 1,456.18 1,584.'-8 1,731.85 100.0% 20.3t
 
...................................................... 	 ..... : ..
 

* 	 um of all provinces except East Timor. 

°etucnei revenues are natiornal taxes, collected locally, of which a portion are returned by national authorities to local governwent. 

Source: Devas, )986.
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TA8LC
 

VIS-RICT REVENUES 

lIp. million) 

--------------- A-tu--Acul Share of XabU- Ccowtb 
1977/i 3I9d/9 1979/0 1940/i. 1901/a2 1962/13 ISl/a4 194/45 PACen iavda.ni ?or taru 

LOCAL 04.34 REVENUE & 8£REIJNED a'EJiw: 

LOcaL Owti Revdf.ud 
- Lo"aL TAxes; Entagtaiam.lac 5.54 6.00 9.20 11.51 12.40 H/A K/A ti/A 2.i 22.33 

motel sack cEsEaucsaI 2.3i3 2.92 3.45 6.d5 6.52 1/A |/A t/A 0C2. 1d.16 
it.dio 0.52 0.4i (.47 0.45 0.111 1/A tI/A i/A .a4 -%.96 
Fogaign..c 1.20 1.12 1.46 1.52 0.94 N/A l/A 11!.; 0.16 -4.33 
StAuihbca 0.54 0.15 0.69 0.82 1.04 I/A II/A i/A 0.13 11.44 
tion-*otogazed vehicle& 0.44 0.41 0.49 0.51 0.53 I/ A ;A i/% .06 4.31 
At4Ct&S*,4%nat 0.39 0.41 0.62 0.65 1.01 t/A "/A W/A 0.h6 29.06 
Roaad 0.6. 0.90 1.09 1.52 1.26 dI/A N/A N/A o.to 1UO 
Bui.nd55 ciltstcatio 0.14 0..3 0.96 1.41 1.0! 1/A t/A Wi'A O.11 2S.3t 
Otir.s 2.21 2.42 2.49 2. 1 14/A II/A i/A IA.&&].6t U.14 


Total Ties 14.76 16.22 20.92 28.38 23.15 U/4 N/A I/A 2.41 2.11 

- C-the: (lion TAil 41.3c 46.66 64.01 60.56 9.42 14/A 1/A /A 7.14 

Total Loc41 Own Revenue 58.15 62.68 44.95 106.54 131.17 150.61 162.10 i/A 111.04 22.5t
 

Returncd Revenues 4[PEDOA.. 44.42 47.16 58.45 12.1 19.95 81.90 92.40 II/A 6.36 lt..53 

Total Local O.n and Retuenad Revenue 103.07 110.04 143.40 161.75 lit.12 232.51 255.70 i/A 16.2 IW.6%
 
............................................................................................................................................................
 

GAAMS FROM4CENTRAL GOVT. 
SOO etc. 18.36 !49.43 172.64 .96.61 329.71 192.0 299.61 ti/A 25.2% 24.24 

- Datl 11 l4/A t/A 87.04 119.5d 162.65 L51.89 197.17 201.91 1/A 16.33 
- PiC.acy School N/A H/A £35.50 250.60 114.36 589.16 589.16 5d0.80 14/A 15.76 
- "VAlIn 1/A N/A 30.00 50.00 11.00 4d.45 98.41 V..45 /A 2U.6 
- R1s H/A H/A 13.00 26.00 $5.00 80.30 60.10 80.10 W/A 43.d4 
- 14-yeenang "/A 1 24.16 46.59 19.1O 31.6.1/A 6.!6 37.5 50.11 I/A 

Total lnpres -t02.18 242.14 306.14 495.02 71.01 lOnd.19 1,015.01 t,001.06 56.13 13..6 

Toc.l Gcants Ego Coeatcal Govt. 340.76 391.71 479.1d 71.83 11:U0.12 3,400.59 l,414.66 U/A 63.4% 31.19 
.a.aa.aa.a.aa.aaaaa.a.aa.a..a.a...........a.a.....a..a.........................M................................... 

1.;AATS FtUi PROVINiCE .14 1.t1 9.95 14.75 24.20 ri/A t/A X/A 1.94 33.31 

..... ................ .............. ............. ............................. ........ ..............................................................
 

LOANS 2.35 1.36 2.66 2.17 0.16 H/A /A H/A 0.11 -11.66 

.......................................................................................................... ...........................................................
 

Total 0is.rtct Revenue 454.32 511.10 635.19 996.50 1,107.02 1/A I4/A t/A 1U0.0% 30.26 
...................................................................................................................................................................... 

Sum of all distctcts excludaig £4s Timo
 
Total tnpgds ValUes shown diffet slightly gain sun a iwavidual Inpres accounts shown tot the yCacs 1979/80 - 3911/d2 dud to discontinuous data.
 
aaturned cveynucs ice national taxes, collect.e locally, of which a p octio ace cetucaed by nAtLiona .uthoCit9ea to local govagnamnit.

SOtlLCC: Decal, 1846 

http:1,107.02
http:l,414.66
http:3,400.59
http:11:U0.12
http:t,001.06
http:1,015.01
http:Revdf.ud
http:iavda.ni
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4.4 TAX REVENUES* 

Although the ratio of total tax revenues (all levels of government) to
 
GDP is relatively high for a developing country and is,with the recent tax
 
reforms, increasing, the share of local taxation (province and district) in
 
total tax revenues is extremely small and, through 1982 at least, declining
 
further. Table 7 shows that in 1981/82 local taxes accounted for only 3% of
 
total tax revenues, with district taxes accounting for just one-third of #the
 
local taxes collected. The growth rate for district tax revenue is also
 
disproportionately low. According to Devas (1986), between 1977/78 and
 
1981/82, national tax revenue grew at an average 37% per year, while 
provincial tax revenues grew at 28%, and district revenues at only 17%. 

TABLE 7
 

LOCAL TAXATION IN INDONESIA, 1981/82 
(Rp. billions)
 

Tax Revenue Tax + Non-Tax Revenue 

National 11,782 (97Z) 12,18 (95%) 
Provincial 
District 

287 
1.12 

(2%) 
(1%) 

415 (3%) 
211 C2%) 

Total 12,181 (100%) 12,744 (100%) 

Gross Domestic Product (1981) 54,027 
Total Tax revenues as a percentage of GDP: 22.5%
 

(Note: National revenues exclude foreign aid; IPEDA (local land
 
taxes) and royalties are treated as revenues for the level to which
 
they are assigned; other transfers to local government are excluded;
 
non-tax revenues include charges, earnings from enterprises, etc.;
 
and all Jakarta revenues are treated as provincial revenues.) 

Although much of the growth of natioval tax receipts during that period was
 
accounted for by the very high growth of oil corporation tax revenue (at 45%
 
per year) and reflected the oil boom, inflation during the period was
 
approximately 16% per year, meaning that district receipts barely kept rice
 
with inflation, provincial receipts grew significantly, and national
 
receipts very substantially in real terms.
 

* The following seven paragraphs draw heavily on Devas, Nick. Local 
Taxation, Papers on Regional Finance for the Government of the Republic
 
of Indonesia, University of Birmingham, June 1986.
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At the provincial level (excluding Jakarta), taxes on motor vehicles
 
(annual registration and transfers of ownership) account for 97% of all tax
 
revenue and are retained for the province government's own use. Revenue
 
from this source is highly elastic, growing nearly 25% per year in the first
 
half of the J.980s.
 

Districts impose a bewildering variety of taxes but very few yild
 
significant income and together they provide less than 2.5% of total
 
diatrict revenue (see Table 6). If proceeds from the IPEDA land tax (nou 
replaced by the PBD, see below) are added to this, district tax revenues are 
still a very small 8.5% of their total income (district authorities collect 
IPEDA on behalf of central authorities, but the central government returns 
90% of this tax to the districts). 

Over 57 district taxes ha;2 been identified, nearly half of which are
 
collected in only one district cr municipality. Two taxes, an entertainment
 
tax and a tax on hotels and restaurants, proviae almost two-thirds the
 
revenue of all the district taxes combined (IPEDA excluded). Both,-however,
 
are biased toward municipalities, and rural Outer Island districts are
 
unlikely to receive much benefit from them.
 

Two district taxes relate directly to roads but neither yields
 
significant revenue nationally nor has much potential to do so in the
 
future. Under the general term "roads tax" many districts impose charges
 
for street frontage in urban areas an(* occaulonal tolls on road use. Devas'
 
analysis of district taxes concludes that street frontage charges are
 
essentially an urban property tax, with collection costs probably more than
 
twice the yield. Efficiency argues that any continued imposition of these
 
charges should be incorporated into the new PBB.
 

Tolls on roads other than on Jasa Marga highways were banned in early
 
1986 following a series of scandals concerning the illegal diversion of toll
 
receipts. Historically, tolls were imposed in only a few locations.
 
Eighty-eight percent of the revenue from this source nationwide !: Lhe early
 
1980s was derived from only four provinces. In the few locatioas where
 
tolls were imposed, the yield was inelastic and the collection costs high.
 
An analysis of district rad tolls concluded:
 

....... it could be argued thatv in some caseq, the collection costs are
 
really the main reason for the tax, i.e. they provide some'n.e with
 
employment ..... Because of the stall amount of money involves, they
 
cannot be regarded as having any significant economic efficiency or
 
equity effects ...... (and) the ultimate payers ..... may well be the
 
poor ..... In political terms ...... constant demands for small payments can
 
only be regarded as a minor nuisance; in administrative terms, though,
 
they prcsent problems of control, since it is extremely difficult to
 
check on the activities of collectors on remote roads. The
 
location-specific nature of the tax makes it a comparatively suitable
 
tax for local governments, and one from which most local governments can
 
beuefit. However..... it would be much more cost effective if local
 
governments could obtain a share of (or surcharge on) provincial vehicle
 
taxes, or national fuel taxes. (Devas, p. 67)
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Despite the mixed performance of the road tolls, road tax receipts were
 
substantial in the project province of South Sulawesi, amounting to about
 
Rp. 550 million in 1979/80 and comprising over 88% of all district taxes,
 
excluding IPEDA, collected in the province in that yeAr.
 

A land and building tax (PBB) launched in 1986 has limited potential in
 
the near future as a source of funds for the recurrent costs of district
 
infrastructure. The PBB replaced seven taxes, incluaing a colonial land tax
 
(IPEDA), a wealth tax, and taxes on the use of roads (above). The PBB is
 
technically a national tax collected by district authorities. Of total
 
receipts, 10% is retained by the central governrent, 10% by the districts to
 
cover collection costs, 16% is assigned to the provincial government, and
 
64% returned to the district government as general revenue. The PBB taxes
 
the market value of land and buildings and, given reliable assessment
 
capability, would be a reliable and elastic revenue source for district
 
governments, especially those with significant urban concentrations. It is
 
considered the primary local government tax for the forseeable future.
 

The short-term impact of the PBB will not be great, however, and, over
 
the short-term at least, few of the revenues generated are likely to be 
assigned to district road work. The IPEDA was the only significant revenue 
earner of the seven taxes the PBB replaced. But PBB revenues returned to 
the districts are, to date, not much higher than those received under 
IPEDA. In 1984/85, Rp. 166 billion ($101 million at today's exchange rates) 
was collected in IPEDA taxes. Of this, 90% or $91 million was returned to
 
district authorities. The collection target for the PBB for the 1987/88
 
fiscal year is Rp. 274 billion ($167 million), of which only 64% or 1107
 
million will be assigned to diktzicts. The difference to the districts is
 
not great and even though the PBB is considered more equitable and more
 
elastic over the long term than the IPEDA and has a potentially rsuch larger
 
base, the share returned to districts is lower than under IPEDA and
 
collection will be hampered for at least several years by a critical lack of
 
property assessment capability.
 

PBB revenues are also unlikely to be available f)r infrastructure
 
maintenance until the value of PBB collections significantly exceeds IPEDA
 
receipts. IPEDA revenues were generally used to pay district personnel
 
costs not covered by the SDO. Informal reports from consultants indicate
 
that, in most cases, this consumed all IPEDA receipts. By regulation, 20%
 
of the IPEDA was feserved for infrastructure maintenance, but there is no
 
evidence that this was observed and the PBB contains no such provision.
 

A further reform of local taxation and central/local financial relations
 
is being discussed (Devas, 1986). Along with the PBB, this has the
 
potential to gradually increase province and district "own revenues" over
 
the next fifteen years. It is unlikely, however, to quickly reverse the
 
general pattern of local government dependence on central grants. The main
 
features of the reform are likely to be a simplification of district
 
taxation by eliminating the large number of taxes for which yields are low
 
or inelastic, or for which collection costs are high. Among the possible
 
substitutes are a tax to recover 
the costs of providing urban infrastructure
 
and a lasoline tax. The gasoline tax is potentially significant because the
 

d 
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impact on district revenues of a svrcharge on gasoline and diesel fuel would
 
be considerable. Table 8 shows the estimated revenues.
 

A 5% tax would, by itself, yield almost four times the present total of
 
district tax revenues nationwide (Rp. 45.2 billion in 1983/84). If assigned
 
to road maintenance, fuel tax revenues would total about t100 million
 
annually, or more than three times the present value -of the Inpres Dati I
 
maintenance earmark of t3l million. It would also be highly elastic with
 
respect to increases in vehicle usage and the consequent stress on the road
 
system.
 

Reform of local taxation is unlikely to be enacted until after the 1988
 
Presidential election. The issue cf local gove-_ment financial autonomy
 
strikes at the core of Indonesian political sensitivities and delays well
 
past 198 would not be surprising despite the GOI's drive to increase
 
non-oil sources of revenue. There are mixed reports on the gasoline tax
 
with indications that, because domestic retail fuel prices now exceed
 
international levels, it may be considered politically and economically
 
undesirable to raise prices further. Decisions are not likely to be made
 
until uncertainties surrounding the upcoming election are reduced and a
 
clear direction in oil prices emerges.
 

TABLE 8
 

ESTIMATED REVENUES FROM A TAX ON FUEL 

Type of Sales 1985/86 Price Yield of Yield of a 
Fuel (million ltr) (Rp/itr) a 5% Tax Rp. 10/ltr Tax 

Premium 4,129.6 350 Rp. 72.3 bn Rp. 41.3 bn 
Super 
Diesel 

90.7 
8,177.2 

400 
220 

Rp. 
Rp. 

1.8 bn 
90.0 bn 

Rp. 0.9 bn 
Rp. 81.8 bn 

Total 12,397.5 Rp. 164.2 bn Rp. 124.0 bn 

Source: Davas, 1986.
 

In sum, the potential for local financing of district road maintenance
 
costs is limited. District "own revenues" will increase gradually, largely

with increases in PBB receipts. The gasoline tax could make a significant
 
difference, particularly if earmarked for re-investment in district road
 
networks. Its future, however, is uncertain. Of the remaining conventional
 
revenue "handles" for road maintenance, all either already accrue to another
 
level of government (vehicle import duties and retail fuel bales profits to
 
national authorities, and vehicle registration and transfer fees to provincial

authorities) or, like non-Jasa Marga tolls, have been recently banned.
 
Finance for district road maintenance, as for all district expenditures, will
 
remain largely dependent on central government grants for the forseeable
 
future.
 



1-18
 

4.5 NON-TAX REVENUES FOR ROADS: THE INPRES PROGRAMS
 

Over nineteen different sources of funds for district roads have been
 
identified, but two, Inpres Dati II (Inpres District) and Inpres Penunjangan

Jalan (Inpres Roads), provide more than 90% of the total. Other non-tax
 
sources may be significant locally but.mot naticnwide.. They include::
 

0 occasional grants from provincial budgets (APBD I) to districts under a 

line item entitled "Development Expenditure on Heavy Repair and 
Maintenance." These are provided on an ad hoc basis, sometimes following
natural disasters, for district roads or bridges deemed critical to 
p=cvincIal i:erests. Data are :v!ta a !e on the actu.al azcu=ts 
received by districts. 

o occasional APBD I grants to districts unde-: a line item entitled "Capital 
Transfer trom Development Budget to Lower Reions." This exists in most
 
provI 7ei including South Sulawesi, but n't NTT. In South Sulawesi, about
 
Rp. 800 million has been provided to 4iAzricts annually over the past five
 
years from this source, of which about 70% has been for rehabilitation or
 
maintenance of district roads and bridges. On average, each district has
 
received Rp. 27 million per year or $16,000 at present exchange rates.
 
Funds are frequently applied to complement portions of road work financed
 
from other sources including Inpres.
 

a clove rehabilitation rebate apparently based on clove production or
 

export taxes on clove. and which is allocated to clove-producing districts
 
by provincial Offices of Finance and Trade. Of the project districts,
 
only two appear to receive funds in this manner, receiving Rp. 69 and 48
 
million, or an average of $35,000 in 1.985/86 at present exchange rates.
 

The Inpres grants are by far the largest and most regular sources of funds
 
for district roads and are therefore crucial to the outlook on finance. Table
 
9 shows total Inpres allocations since 1970. Inpres Dati II is granted by
 
central authorities to districts according to the size of their population.
 
Since 1984, the basis of allocation has been Rp. 1,250 per capita with a
 
minimum per district of Rp. 186 million or t113,000 at present exchange
 
rates. Inpres Dati II is intended to be programmed for small-scale
 
infrastructure projects, preferably ones which maximiz. labor utilization.
 
Districts choose to allocate, on average, about 85% of their Inpres Dati II
 
budget to roads.
 

The population basis for Inpres Dati II biases allocations to Java and
 
Bali and results in a relative shortage of funds per kilometer of district
 
road in the Outer Islands. In 1985/86, over 60% of Inpres Dati II funds were
 
allocated to Java and Ball, which possess only 30% of the nationwide district
 
network.
 

The Inpres Penunjangan Jalan program was initiated in 1979 primarily to
 
correct the imbalance oi inpres Dati II funds for roads between Java/Bali and
 
the Outer Islands. Over 80% of Inpres Penunjangan Jalan funds were programmed
 
for the Outer Islands in 1985/86. On a nationwide basis, Inpres Penunjangan
 



TABLE 9
 

INPRES DATI II (IK) AND INPRES PENUNJANGAN JLAN (IPJ) iUDETS
 

.Inpres Datl1 	 IPJ Total-


Year Per Capita Total'i Used for Roads Used for RoadH Used for Roads 
Allocation (Rp. Bilton) - and Bridges and Bridges and Bridges 

(Rp) (Rp. Billion) (Rp. Billion) (Rp. Billion) 

1970/71 50 5.7 (4.0)a) 4.0
 
1971/72 75 8.8 (6.2) 6.2 "
 
1972/73 100 12.9 (9.0) 9.0
 
1973/74 150 19.2 (13.4) 13.4"
 
1974/75 300 42.5 (29.8) 
 29.8
 
1975/76 400 59.1 (41.4)i 41.4:
 
1976/77 400 62.4;' 	 (43.6) 43.6 
1977/78 450 69.1 (48.4) 48.4 •
 
1978/79 450 70.9 (49.6) 
 49.6 
1979/80 550 82.1 (86.1) e) 78.5 12.7- 91.2
 
1980/81 750 114.2 (119.6)e) 83.6 25.5 109.1" 
1981/82 1,000 157.5 (162.6)e) 109.5 54.2 163.7
1982/83 1,150 185.9 (193.9)e) 130.3 78.8 209.1" 
1983/84 1,150 189.7 (197.2)e) 133.2 - 82.2 215.4 
1984/85 1,150 190.3 (201.7)e) 137.5 93.5 231.0.. 
1985/86 1,250 -210.7 1 5 5.9b) 98.6 254.5 
1986/87 1,250 215.0 1752 130.7"(76,i)d) 251.3"
 
1987/88 1,250 219.5 N/Ac) 130.0 NiA
 

a) 	Assumes an average of 70% of the IK budget was allocated to the roads and bridges
 
sector in 1970/71 - 1978/79.
 

b) 	Includes DKI Jakarta (Rp 4.84 bn); other sources give Rp. 166.5 mn. ".
 
c) 	Excludes East Timor.
 
d) 	Net of Rp. 54.6 bn carried over from 1985/86, but including Rp. 3.6 mIllion -= 

for equipment maintenance. -. 
e) 	Including IPEDA (local tax) reimbursement, equipment assistance and other.minor,'funds
 

Source: Amphlico, 1986. 

/' 
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Jalan corrects the imbalance of Inpres Dati II road fund tO ava and Bali, as 
shown in Table 10. However, uunlkeiniZres Dati I, there is no formula for 
its distribution and allocations to particular districts can vary tremezdously
from year to year. Beginning in 1986/87, in response to the critically 
deteriorated condition of transmigration and NES roads, about one-half of the 
Inpres Penunjangan Jalan budget was allocated exclusively to these areas. 
This will continue at a declining rate for Several years and means thaet 
districts without transmigration sites will rely primarily on Inpres Dati II 
through the end of the 1980s. 

TABLE 10 

(Rp. million) 

.Outer Islandz Java/Bali 

Inpres Dati II 66,392 100,222 
Inpres PenunJangan Jalan 76,124 17,874 
Total 142,516 117,996 

Until the diversion of Inpres Penunjangan Jalan to transmigration areas in
 
1986/87, RPMS project districts in the 1980s spent an average of about
 
$500,000 per year per district in Inpres funds on roads. Budgets for 1985/86
 
are shown in Table 11.
 

The most significant difference between the two Inpres programs, aside
 
from the bias of Inpres Dati II to Java and Bali and lapres Penunjangan Jalan
 
to the Outer Islands, is that only Inpres Dati II is used for maintenance.
 
Beginning in 1984, each district has been required to set aside 25% of its
 
Inpres Dati II budget for maintenance. On the one hand, because Inpres Dati
 
II is allocated on a per capita basis, it is one of the most stable of all
 
government funding channels and a flat-rate earmark provides a reliable base
 
for maintenance planning. Nominal budgets for Inpres Dati II have steadily
 
increased since the program begau and it is one of the few budgets protected
 
during the present austerity period. On the other hand, as discussed above,
 
sparsely populated Outer Island districts are handicapped.
 

4.6 CONCLUSIONS
 

Despite the distortions inherent in the per capita basis for allocating
 
Inpres Dati II maintenance funds, the 25% earmark is too valuable a claim on
 
budget resources to be abandoned. The potential for locally-generated
 
resources is too limited to risk. an attempt to substitute them for the Inpres
 
budget. And all of the conventional "handles" on maintenance revenue Faurces
 
are already either claimed by other levels of government or have been
 
expressly banned. A nationwide increase in the 25% earmark would not,
 



TABLE 11
 

INPIRES BUDGETS FOR ROADS IN PROJECT DISTRICTS*, 1985/86 
(Rp. million) 

*1II I I I 
I 

DistrictI __ _ _

II 
I 

_I 

Total 
DaLt 

_ _ 

Inpres I 
I( 

_I 

- I 

Inpres bati II Spent on Roads 
Maintenance I Non-Maintenance Total 

_ _ _ _I _ _ _ _ _I _ _ 

~ I 

I Inpres Penun-
jangan Jalan I 
___ I 

I 

Grand 
Total 

_ _ 

I 
I 

_I 

I 
NTTIII !I II II II II 
Kupang 
ITTS 
BeluI __ _ _ 

I 

i 
_I _ _ 

595 
408. 
254 

_ 

I 
I 
II _ _ 

149 
102 

64 
_ _ 

I 
I 
II _ _ 

59 
205 
170 

_ _ _ 

208 
307 
233 

_ I 
333 
305 
236 
___ 

I 
I 
II _ 

541l 
612 
469 

_ _ 

I 
1I 

I .- 1-/-I I II 
Sub Total 

II 
i 1,257 

.. 
I 

. . 
-31 
. 

i 
I 

434 748 874 
IF 

I 1,622 I 
I 

South Sulawesi I I I . I I i 

Takalar I 236. 59 I 161 220 187 I 407 I 
Bone I 703 I 176 I 527 703 340 1,043 i 
Bulukumba i 41.5 104 I 259 362 200 I 562 I 
JeneponLo 1:136 84 I 252 336 200 "536 I 
Pinrang I.J.54 89 I 241 329" 290 I 619 I 
Sidenreng I 282 70 i 211 282 250 I 532 I 
Sinjai I i229 57 I 225 282 150 I 432 II_ _ _ _I _ _I _ _ _ _I _ _ _ _ _I _ _I _ __ I _ I_

1 . ... I I I I 
Sub Total I 2,555 4 639 I 1,876 12,514 1 1,617 I 4,131 I

II i TI I .1 

Grand Total i 3,112 1 954 I 2,310 13,262 1 2,491 I 5,753 1-I_ ____ ___ __ _ __I __I__ _ _ _ _ _ _ _ I __ _ _ _ _ _ _ _ _ _ _I _ _ _ __l_ _ _ _ _ _ _ _ __I _ _ _ _ _ _I 
* Data for TTU not availible 

Source: P.T. Hasfarm reports
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however, respond to the relatively 6reater need of Outer Island districts and
 
would-be wasteful on parts of Java and Bali where maintenance budgets may now
 
exceed present needs. The preferred alternative s a mechanism to tcp off the
 
25% earmark that is sufficiently flexible to respond to growth in the
 
proportion of maintainable roads in different districts and to varying mixes
 
of surface types.
 

Two principles should be observed. First, to the extent possible,
 
maintenance "top-off" funds should be drawn from local resources in order to
 
foster a sense of accountability and responsibility for maintenance within the
 
district. Second, even if specific revenues may not be earmarked for
 
particular expenditures, a conceptual link between the reveaue derived from
 
road user contributions and expenditures for road upkeep should be encouraged.
 

Several alternatives for top-off maintenance funds are suggested: a
 
voluntary increase in the portion of Inpres Dati II that districts budget for
 
maintenance; a small but growing contribution from the district's own tax
 
revenues (PBB, etc.); and increased grants from provincial budgets to
 
districts through either the Development Expenditure on Heavy Repair
 
Maintenance or the Capital Transfer from Development Budget to Lower Regions
 
channels (these would represent a sharing of provincial government receipts
 
from vehicle registration and transfer fees). A less desirable but
 
administratively simpler alternative would be the budgeting of a portion of
 
Inpres Penunjangan Jalan funds for maintenance.
 

5. RECURRENT COST AVAILABILITY FOR THE RRMS PROJECT
 

The major demands of the REIIS project on counterpart funding are for road
 
rehabilitation (20% GOI-funded) and road maintenance (100% GOI-funded). The
 
immediate financial coicern for project implementation is whether the GOI can
 
meet these obligations. This is addressed below. The deeper financial issue
 
is whether districts can, over the long-term, manage their resources to 1)
 
maximize the net benefits from economically-viable roads (through
 
rehabilitating viable links and introducing effective maintenance on them),
 

Scrategies to achieve this are an expected output of the project.
 

Maintenance funding requirements are determined by the length of existing
 
"maintainable" roads, the length of additional roads that will be
 
rehabilitated to a maintainable condition under the project, the surface type
 
of each maintainable link, and the unit cost of maintaining each of the three
 
basic surface types - asphalt (or sealed), gravel, and earth.
 

Tables 12, 13, 14 and 15 project maintenance funding needs for two sample
 
districts from each of the project provinces and compare their needs to the
 
anticipated availability of funds. Several assumptions are made in these
 
tables:
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0 	The existing stock of maintainable roads consists of 100% of the roads
 
now classified by the district asbeing in "good" condition plus 20%
 
of those classified in "fair" condition.
 

0 	Existing roads have a six-year economic life so that, each year,
 
one-sixth (17%) of the existing maintainable stock falls out of the
 
maintainable category. Those that fall out enter the project
 
rehabilitation program.
 

0 
The selection of road links for rehabilitation is based solely on
 
traffic volume, and uses the Simplified Table (see Summary of Economic
 
Analysis) with a cutoff IRR of 12%.
 

Rehabilitation unit costs include a 35% allowance for administrative
 
overhead. Ten percent is added to the basic unit cost to allow for
 
bridge rehabilitation. Costs are assumed to increase with inflation
 
at 4% per year. Unit costs for follow-on rehabilitation, after the
 
life of project-funded rehabilitated roads is over, are assumed to be
 
20% less (before inflation) than the cost of the original
 
rehabilitation.
 

Road links rehabilitated by the project have a ten-year design life
 
and require rehabilitation again ten years later. During the year in
 
which it is rehabilitated, a road link is not maintained.
 

The project includes six years of civil works with rehabilitation
 
implemented i- Increments of 10%, 15%, 20%, 20%, 20% and 15% of the
 
total in successi-.- years.
 

Maintenance unit costs also include a 35% administrative overhead
 
allowance and an additional 10% for the maintenance of bridges. These
 
costs are also assumed to increase at 4% per year.
 
The GOI finances 20% of all rehabilitation and 100% o! all maintenance
 

work. The sole source of GOI funds i Inpres Dati II. For
 
rehabilitation, the district spends a maximum of 60% of its Inpres

Dati II allocation. For maintenance, it utilizes the 25% now
 
earmarked for that purpose. (Together, these contributions total 85% 
of the district's total Inpres Dati II budget, equal to the percentage
ao . a raa Wrk 1; y *4 avera&e d ....... " 

The 	basis for allocating Inpres Dati II remains Rp. 1,250/capita with
 
no increase, real or ncminal. The nominal Inpres Dati II budget thus
 
grows at 2% per year with the assumed rate of population growth but
 
declines in real terms at 2% per year after the assumed 4% inflation
 
rate is taker. into account.
 

a There are no other sources of funds for road work (Inpres Penunjangan
 

ralan, transfers rzs ovincilo bl avaabcve. 
rebates, etc., are assumed not to be a-tailable).
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TABLE 12 

SLIHIA BAARAT )ISTRICT: MAINTENANCE FUNDING NEEDS 
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NGADA DISTRICT: MAINTENANCE FUNDING NEEDS 
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TABLE 14 

WAJO DISTRICT: MAINTENANCE FUNDING NEEDS
 
REHfAILITATION PROGRAM (60% OF POTENTIAL) 
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TABLE 15
 

GOWA DISTRICT: MAINTENANCE FUNDING NEEDS
 
RECONSTRUCTION PROC-RAM (60% PIF POTENTIAL)
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This model is very conservative and, given the number of uncertain
 
assumptions and the uncertainty of data, not useful for making precise
 
predictions. The projected trends are revealing, however. First, few
 
districts can afford the counterpart costs to rehabilitate 100% of the links
 
that are eligible at an IRR of 12%. Except for Sumba Barat, the
 
rehabilitation program must be cut back to fit the availability of funds. In
 
most districts, there are more viable roads&than can be firanced. Second; the
 
existing 25% Inpres Dati II earmark is not sufficient, eve. with a reduced
 
rehabilitation program, to finance the maiatenance requir zents of existing
 
maintainable and newly-rehabilitated links. In some cas s (Sumba Barat and
 
Gowa), the need for additional funds is imiediate, although initially small 
about Wi0,500 and t2,100 per year. In others (Ngada and Wajo), it arises
 
around 1992. The requirements for additional funds in the last year of the
 
project range from 40,000 i- Suzha Barat to W2.---5,000 in Go-a. ,'cr
h-d_..-

every district, maintenance funding requirements peak and stabilize abnut
 
1999, four years after the project is over (declines shown thereafter are an
 
error in the model and should be disregarded), The 1999 level represents the
 
projected permanent funding requirement for each district to maintain the core
 
of its total road system which would be rehabilitated under the RRMS project.
 
These permanent shortages range from about $60,000 per year in Sumba Barat to
 
approximately $145,000 in Wajo. Fourth, there are insufficient funds to pay
 
for the new investments in rehabilitation which are, in theory at least,
 
required once the design lives (assumed to be ten years) of links
 
rehabilitated by the project are over. This can be seen in the sudden
 
increase in rehabilitation costs beginning around 1999/2000. Although the net
 
balance of funds available for rehabilitation and maintenance together (net
 
GOI surplus) is positive in most years for all districts, ani although the
 
funds are fungible between these categories of work, the availability of
 
Inpres Dati II for roads that the project does not touch will also be a key
 
concern of district officials and must be taken into account.
 

Several factors reduce the requirement for maintenance funds below those
 
estimated in the model. First, unit maintenance costs are based on a generous
 
cuntract standard ("generous" to account for initial inexperience), including
 
full equipment "rental" rates, a 35% overhead, and full staff expenses.
 
Initially, the RRMS project will use force account crews and, although
 
alternatives are expected to be adopted after several years, force account
 
will continue to be used for some maintenance tasks in most districts. Fcr
 
force account in Indonesia, perhaps half of equipment costs, overheads and
 
staff expenses are included in the routine budget (or, in the case of
 
equipment depreciation are not accounted for at all) and are not, therefore,
 
drawn from the 25% Inpres Dati II earmark. This could reduce the demand on
 
Inpres by perhaps 25%. Second, many consultants have recommended that neither
 
Telford nor existing earth roads should be maintained. These have been
 
included in the maintainable category in the model. Excluding them would
 
further reduce maintenance funding requirements through the first four to five
 
years of the RRMS project. Finally, -xperiments with the roadman and other
 
alternative systems may lead the project to less costly approaches to
 
maintenance.
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On the negative side, the greatest risk to the sustainability of district
 
contributions to either maintenance or rehabilitation will be the political

demand to divert district resources to preserve a minimum level of service on
 
road links that ieceive no attention under the project. This risk is
 
difficult to evaluate. Records of districts' expenditures for the most, recent
 
year for which Inpres Penunjangan Jalan was still freely available (1983/84),

,show that the fourteen distr.cts studied perfor~med some form of treatment on
 
an average of about 45 km per district per year at an average unit cost of
 
roughly t9,000/km. The length of road rehabilitated under the RRMS project
 
will vary between districts but, if the sample projections in Tables 12-1;
 
were followed, residual Inpres Dati II allocations available for non-project
 
road work in those districts would be as shown in Table 16.
 

The crucial period for the districts will be the middle three years of the
 
project when 15-25 km of road per district are being rehabilitated with
 
project funds but resources for non-project roads are stretched tightly. This
 
is the period when GOI budget prospects are expected to improve (see the
 
Economic Analysis). Inpres Penunjangan Jalan funds are still oeing channeled
 
to the project districts, although ia smaller amounts than during the early
 
1980s, and the potential for this to continue during the crucial period is
 
high.
 

TABLE 16
 

AVAILABILITY OF INPRES DATI II REHABILITATION FUNDS
 
FOR NON-PROJECT REHABIIMTATION WORK*
 

(Rp. 000)
 

Sumba 
Barat Ngada WaJo Gowa
 

1988/89 151,915 97,334 251,009 185,308
 
1989/90 123,984 73,634 187,153 134,101
 
1990/91 93,660 47,940 117,939 78,617
 
1991/92 93,052 46,844 114,779 75,790
 
1992/93 92,333 45,544 111,336 72,730
 
1993/94 126,383 73,226 185,185 131,287
 
1994/95"* 235,666 163,09 426,316 323,205
 

* An additional 15% of each district's Inpres Dati I is assumed to 
be used for purposes unrelated to roads.
 

** Large surpluses continue until 1998.
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6. CONCLUSIONS
 

The districts will be able to fiuance the counterpart costs of a reduced
 
RRMS rehabilitation program, reduced from level which would eligible if
 
economic criteria rather then financial capability were the constraint.
 
Based on sample traffic counts, consultant observations of traffic volume
 
beyond the sample areas, and the limits imposed by the availability of GOI
 
funds, it is estimated that rehabilitation will average about 125 km per
 
district in NTT (primarily earth and gravel rehabilitation) and 150 km in
 
South Sulawesi (primarily gravel and asphalt rehabilitation with a limited
 
amount of upgrading). The estimation of the distribution of work among
 
districts will require complete traffic and condition surveys in year 1 and
 
will be combined with financial data for all districts as is done for the
 
sample districts in Tables 12-15.
 

Existing maintenance funds will not be sufficient to finance the
 
increased maintenance requirements of rehabilitated roads. The additional
 
amounts needed will vary among disti cts so that a flexible mechanism to
 
allocate funds among districts in accordance with informatiou generated by
 
maintenance management systems, and in addition to the 25% Inpres Dati II
 
earmark, is necessary. The source of additional maintenance fuading chosen
 
is critical to institutionalizing a higher priority to maintenance in
 
district road budgets. Several considerations have determined the strategy
 
chosen for the project:
 

The minimum requirement is a guaranteed source of additional
 
funding adequate to maintain project-rehabilitated roads through
 
the PACD.
 

0 	 The desired outcome is increased resources for both maintenance and
 
rehabilitation sufficient to finance the many potential high-return
 
investments in the sector. Within budgets for the sector, an
 
increased proportion, of funds for maintenance is required so that
 
the availability of maintenance funds is not a constraint to
 
further Investments in rehabilitation.
 

Although inequitably distributed, earmarked Inpres DaUi II funds 
are a solid foundation to build on and should be retained. 
Tailoring the earmark to individual district needs is not 
practical. As long as central grants dominate district finances, 
obtaining a share of Inpres Penunjangan Jalan budgets for 
maintenance is a preferred method to rectify the imbalance of
 
present maintenance allocations between Inner and Outer Islands.
 
I 
Although prospects are limited now, work :ihould be initiated to
 

operationalize the principle that locally-generated funds and road 
user contributions should be tapped to ultimately replace or 
complement the 1upres budgets. Methods to capture a share of the 
income generated by improved roads are particularly important for
 
the future maintenance of the networks.
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Given the districts' inexperience with maintenance, at least one
 
year of supervised maintenance management, using the 25% earmark
 
only, is desirable before maintenance funds are significantly
 
increased.
 

Additional funding requirements are estimated to be $3.0 million during
 
the life of the project. This figure was derived by comparing the present

Inpres earmark with the present need in each district (defiued in the same
 
manner as shown in Table 4), deducting about one-half of the "maintainable"
 
gravel roads on the grounds that it is Telford construction, eliminating
 
most of the earth links, and adding the maintenance costs for the estimated
 
length of links rehabilitated under the project. It is planned that
 
additional funds for maintenance will be provided beginning in the second
 
year of civil works (1989/90) and that the 1988/89 program will utilize only
 
the existing Inpres earmark. The need for additional funds will increase
 
gradually, as estimated in Table 17.
 

The project will rely on additional contributions from national budget
 
sources for the required additional funds, but will test a variety of
 
alternative revenue-generating approaches focused on generating local
 
funds. The Special Studies program will, under the auspice of the Highway

Steering Committee, survey the potential approaches to be tested and will
 
assist to initiate and monitor pilot efforts in those recommended.
 
Potential pilot efforts include:
 

Revenue-sharing of vehicle registration and transfer fees between 

provincial and district governments. Alternatively, a surcharge on 
existing province fees could be made, with the proceeds accruing to 
the districts. 

0 An earmarked percentage of PBB revenues for road maintenance, as 

under the previous IPEDA. 

§ A surcharge on retail fuel sales. 

Funding for rehabilitation for the last three years of civil works will
 
require that pilot efforts be underway in each province and evidence that
 
proceeds are bez s allocated to read maintenance.
 

Ta L,ide: allocation of t2.3 =illic for a/dit-cnal =tena 
requirements will be programmed through Inpres Penunjangan Jalan each year 
roughly one third to v4TT and two-thirds to Scuth Sulawesi, in accordance 
with the DPUPs' assessment of the relative shortage of maintenance funds
 
among the project districts in their respective provinces.
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TABLE 17
 

ESTIMATED ADDITIONAL MAINTENAN FMS REQUIRED 

(U.S. $) 

Year Anounmt 

1989/90 300,000 
1990/91 450,000 
1991/92 600,000 
1992/93 750,000 
1993/94 900,000 

Total 3,000,000 
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As a project to improve the maintenance of district roads, which should
 
result in a portion of district road networks being in better condition,
 
this project does not share many of the potential impact characteristics of
 
road construction or expansion projects. The changes in the socio-economic
 
environment which will be brought about are largely incremental - enhancing
 
or diminishing processes and trends that are already occurring.
 

The focus of the RRMS project on institutional change, rather than
 
simply on the physical outputs which will also be produced, means that the
 
project activities are aimed first at the organizations, individuals,
 
policies and procedures which govern present approaches to dealing with
 
Indonesia's district road networks. As already discussed in the summary of
 
this analysis, although the characteristics of road users (and tax payers)

who are the ultimate beneficiaries will influence project success, the
 
non-economic dimensions of these characteristics will not immediately affect
 
the project's feasibility. Similarly, the predictable effect which the
 
project's approach to establishing priorities according to use levels will
 
have on people's access to roads i!s an issue (e.g., some remote areas may

have poorer access as a result), but one wnich cannot effectively be dealt
 
with until the recommended project procedures are initiated.
 

These are intended to be subjects for Special Studies during the course of
 
the project. Their influence on the direction and formulation of the
 
project has been summarized in Section 5.4 of the Project Paper. The
 
discussion below focuses in detail on the critical constraints to road
 
maintenance and management imposed by the institutional environement in
 
which these tasks take place. It focuses on the direct beneficiaries of
 
(and actors within) the project.
 

1. INTRODUCTION: THE INDONESIAN GOVERNMENT STRUCTURE
 

Efforts to strengthen the institutio-aal capacities of local government 
agencies it indcnesia are complicated y the hcrizcntal and vertical 
divisions between public institutions at all levels of government. There is 

budget, organizat-ional structure or performance that is unaffected by these
 
divisions. The lower the level of government, the more profound their
 
effect.
 

First, vertical divisicns separate one ministry from another through the
 
carefully-defined functions assi grad to various agencies. These functions
 
are generally sectoral in nature and tend to ignore functional
 
responsibilities that may require the integration of several different
 
sectors. As with sectoral agencies in other countries, the definition of a
 
ministry's responsibility creates barriers which serve both to protect it
 
from intrusions and to restrain its capacity to coordinate its programs with
 
the activities of other agencies. Vertical divisions between agencies at
 
the national level are mirrored at the provincial, district and subdistrict
 
levels of government.
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Second, horizontal separations, which distinguish different levels of
 
government, further complicate this structure. 
For the management of public

works, responsibility is divided among national, provincial and district
 
governments. The national Ministry of Public Works has regional offices
 
(Kantor Wilayah or Kanwil) which represent it at the provincial level to
 
oversee the public works in the province that are part of the national
 
government's jurisdiction. The provincial and district governments, in
 
turn, have their own separate sectoral offices (Dinas) which report to the
 
heads of the local government and are accountable for their separate

respective parts of the infrastructure system. The Dinas are part of the
Wautonomous" regional government and have no direct relationship with the
 
Kanwli or with public works agencies at the national level. Furthermore,

the Dinas at the provincial level (Level I, Tingkat I) have no direct
 
administrative link with the Dinas at the district level (Tingkat II). 
 This
 
isolates the latter from higher-level agencies that may have the expertise

nud resources to provide technical support, but have no administrative
 
channel to do so.
 

Despite the-apparent "autonomy" of the Dinas and their isolation from
 
the support of.higher agencies, the Dinas have relatively little scope or
 
opportunity fbr initiative and independence. In matters of personnel

policy, organizational structure, and the disposition of funds transferred
 
to them by central authorities, they are bound by the rules and regulations

established in Jakarta that govern virtually all areas of their activities.
 
All permauelat Dinas staff, for example, must be approved by central
 
authorities. Further, roughly 85% 
of all district budget resources are
 
comprised of grants from ;he national government and the use of these monies
 
is controlled by central government guidelines.
 

In theory, the head of the local government (the Governor for a province
 
or the Bupati for a district), is responsible for pulling t:hese diverse
 
lines of responsibility together and coordinating the activities of the
 
Kanwil and the Dinas.* Formally, the Kanwil reports both to the higher

sectoral authority at the national level and to the provincial Governor.
 
However, because the budget for development activities under the national
 
ministries' (and Kanwils') Jurisdiction is channeled through national
 
sectoral aeencies, Karwil offices tend to be more responsive to the
 
miaistrles headquartered in Jakarta.
 

The consequence of this pattern of vertical and horizontal divisions is
 
that an institutional map resembles a matrix of squares. The diverse
 
co"lection o insitut.ions is primarily held together by funding channels
 
(emphasizing vertical linkages) and local government responsibilities

(emphasizing horizontal linkages). Figure 1 illustrates the general
 
patte=n, although each minist-y and each local government has devised its
 
own variations on this theme.
 

Frequently, beiause of staffing shortages, the head of the Kanwil and
 
provincial Dinas are the same person (this is the case in both South
 
Sulawesi and NTT).
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FIGURE 1 

GENERALIZED MATRIX OF INDONESIAN GOVERNMENT STRUCTURE 
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Village 
 Head of Village Government 
(Kepala Desa) 

2. IDENTIFICATION OF GOVERNMENT OF INDONESIA AGENCIES FOR THE PROJECT
 

Donor agency projects are necessarily negotiated at the national level,
 
and donor funds are routed to lower levels of government through national
 
agencies. This situation generally strengthens the role of national agencies,

increases the dependency of lower levels of government, and restricts the
 
opportunities 	for local initiative. 
 Because it is not possible to target

district agencies directly, efforts to strengthen thcir capabilities must work
 
with and through national and provincial agencies.
 

' h= e-:.ent t_ a ;-'e _ _ =Z -- ne se:c: or =ce ta-m 
one funding channel, the matrix identifying key agencies expands and becomes 
more complex. With the addition of more agencies, each with its own 
organizational structure, specific functions, procedures and requirements, the
 
project faces additional institutional barri.ers that must be overcome to
 
coordinate activities.
 

Figure 2 presents an elaborated matrix, identifying the key actors in the
 
Rural Roads Maintenance Systems Project and their primary function in its
 
Inplementation. Although the target of the project is the district Public
 
Works office, the matrix illustrates the extent to which a variety of agencies
 
at several levels of government must be taken into account. These other
 
agencies will strongly influence the level of human and financial resources
 
available, the terms and conditions under which they can be used, and the
 
organizational structure within which they will be developed.
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3. FUNDING
 

3.1 FUNDING CHANNELS
 

Indonesia is renowned for the complexity of its development project
 
financing and the multiplicity of its budget channels. Funding for a given
 
activity (primary schools or road construction, for example) may flow through
 
a dozen or more different channels. This complexity both reflects and
 
reinforces the vertical divisions that separate sectoral agencies. Almost all
 
public resources are collected, nationally aggregated and then allocated along
 
sectoral lines by agencies in Jakarta. They are then reallocated, generally
 
for specific purposes, to progressively lower levels of government. In this
 
way, the budget process binds each agency to its "older brother" at the
 
next-higher level of government, establishing a pattern of cooperation and
 
dependency. The exceptions to this pattern are the Inpres (Presidential
 
Instruction) funding accounts, which are grants from the Home Affairs Ministry
 
of the central government to provincial, district, or village governments.
 
These grants bypass intermediate government.levels and thereby reinforce
 
dependency on the center rather than the next higher level.
 

Each budget channel imposes different terms and conditions on the use of
 
funds at lower levels of.government, and each involves different key
 
agencies. It is useful to distinguish between national development budget
 
funds (APBN), which are allocated to and channeled through sectoral ministries
 
in Jakarta, and Inpres funds. APBN budgets have constituted approximately 75%
 
of all development expenditures over the past five years, while Inpres funds
 
have constituted about 25%.
 

For the RRMS project, two Inpres programs are of particular importance:
 
Roads (Inpres Penjungangan Jalan) and District (Inpres Dati II). These are
 
the primary sources of funding for the construction, management and
 
maintenance of district roads, but they differ in several important respects.
 

Inpres Peninjangan Jalan (I.PJ) is spe-If'cally targeted for the
 
improvement of district road networks. IPJ funds are used exclusively for the
 

s.- nof mew rcads or the reha i'az'aii of sigifi cant 1y deteriorated
 
existing roads. Maintenance is not specifically included as an allowable
 
activity under this program. The regulations governing the use of these
 
Inpres funds are determined annually at the national level, with the
 
Directorate General of Regional Development (Bangda) of the Ministry of Home
 
Affairs taking the leading role. The Ministry of Public Works, however, makes
 
an im o:zan: contri.bution to the determination.of the regulations by preparing
 
a brief technical manual each year which provides the engineering standards
 
that accompany the -LPJinstructions to district authorities.
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PROJECT-SPECIFIC ATRIX OF INDONESIAN GOVERNENT STRUCTURE
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Inpres Dati II funding, in contrast, constitutes a block grant to the
 
district and thus provides it with much greater latitude in making
 
discretio-aary judgments about the grant's use. Although districts generally

choose to allocate most of their Inpres Dati II funds to roads, they are not
 
required to do so. Districts are required, however, to use at least 25% of
 
their total Inpres Dati II allocation for road maintenance, but are free to
 
develop their owm priorities with regard to specific sites and technical
 
approaches. As uith IPJ, the regulations governing the uce of Inpres Dati
 
II funds are formlated in Jakarta by Bangda. However, unlike IPJ, and
 
because Inpres Dati II is a general fund, the Ministry of Public Works plays
 
no formal part in this process and there is no technical manual establishing
 
road standards. Therefore, although Inpres Dati II specifically earmarks
 
funds for road maintenance, and although the majority of the remainder is 
also used for roads, it does not provide the technical guidance required to 
help ensure that maintenance or other road work is carried out properly. 
Because the district Public Works office is in all other respects isolated
 
from Public Works institutions at higher level, other modes for technical
 
guidince are not used.
 

The reliance on Inpres for district road funding exacerbates the
 
isolation of district Public Works offices and contributes to the poor

quality of work performed. Because the two Inpres accounts bypass the 
provincial government, districts are not directly bound or accountable to 
these authorities. Rather, accountability is to the central government
which is too distant to eaert effective supervision or to provide the 
technical support (training, field advice, etc.) required to improve

performance. Thus, the horizontal division prevents the relatively skilled
 
provincial Public Works department from playing a role in developing the
 
capabilities of district Public Works staff. At the same time, the vertical
 
division,between the Ministry of Home Affairs in Jakarta and the Ministry of
 
Public Wcrks prevents the latter from requiring district accountability or
 
from offering technical support to districts, even if the formidable
 
logistics of doing so from Jakarta could be overcome. Further, Inpres
 
accounts are che responsibility of Home Affairs, which lacks the technical
 
expertise and staff to effectively monitor or assist districts on
 
engineering issues.
 

3.2 ROUTINE AND DEVELOPMENT BUDGETS
 

While the Routine Budget provides basic salaries and many routine
 
operating costs, it is only part of the total package of resources flowing
 
into the Dinas. A key source of funding for the activities of all agencies

is the Development Budget. In addition to financing the direct costs of
 
projects, this budget is used to augment staff salaries through project
 
honoraria, make travel payments, and provide per diem expenses. Routine
 
office needs are often met through development project funds for
 
automobiles, gasoline, repair costs, report production costs, and
 
materials. For district political leaders, the amount of the Development
 
Budget and its size relative to Routine expenditures is a key political
 
concern, regardless of the routine nature of many Development expenditures.
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Given the built-in organizational and individual incentives provided by the
 
Development Budget, road maintenance - ideally perceived and budgeted as a
 
routine activity - will likely remain under the Development Budget.
 

Although the Development Budget is broken down according to broad
 
sectors at the national level, operationally it is comprised of a series of
 
projects. Each project has its own budget, which is specified in the List
 
of Project Activities (Dafter Isian Proyek or DIP). Project-specific DIPs
 
are the driving force behind almost all the activities of any agency,
 
determining who gets what kinds of salary supplements, where the agency will
 
focus its attention, and what kinds of resources it has available..
 

DIPs are drawn up and approved annually. Almost all planning
 
activities are focused on this annual process, rather than on long-term
 
plans. Although there is a district and provincial five-year plan (Repelita
 
Daerah), thic is made after and in response to the national Repelita and
 
provides only very general guidance for the annual budget process.
 
Furthermore, there is no intermediate step between the five year plan and
 
the annual DIP which would serve to link different projects together in any
 
one year or annual projects together over a series of years.
 

This emphasis on individual projects inhibits the development of any
 
broader agency strategy that cuts across individual projects and establishes
 
a long-term strategic plan. This is particularly true at lower levels of
 
government, where agencies most commonly act as the implementing force,
 
carrying out the plans formulated at a higher level of government. For road
 
maintenance and rehabilitation, there is rarely a strategy at the district
 
level; rather, there is evidence of and hoc annual responses to the
 
perennial problem of too little money for too many needs.
 

4. KEY AGENCIES
 

This section describes the two major agencies involved in road
 
management and maintenance (the Ministry of Public Works and the Ministry of
 
Home Affairs) and analyzes their working relationship in this sector. This
 
leads to a description of the Project Management Unit, the needs it is
 
designed to meet, and the way in which it functions. Finally,*the
 
structure, organization and institutional strengths and weaknesses of the
 
provincial and district Public Works offices are examined. Because the
 
latter agency is the focal point of the project's institutional development
 
efforts anC. the key to the achievement of project objectives, particular
 
attention is given to its financial and human resources, organizational
 
structure, and road management and maintenance procedures.
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/ 

4.1 MINISTRY OF PUBLIC WORKS 

This ministry has the primary responsibility for the development and 
management of Indonesia's water resources, urban infrastructure aud roads. 
Compared with other ministries, Public Works receives the larlest allocation 
of the national development budget and is one of the stroagest and most 
organizationally developed ministries. From its headquarters in Jakarta to 
the provincial and district levels, the Public Works office has high 
visibility. 

As shown in Figure 3, ministry responsibilities are divided amongst
 
three large Directorate Generals: water resources (Pengairan), urban
 
infrastructure (CLpta Karya), and roads (Bina.Marga). Formally, these
 
directorate generals are coordinated by the office of the Secretary General,
 
but in practice they operate as semi-autonomous bodies reporting directly to
 
the Minister. The division of re3ponsibilities into three functional areas
 
at the national level is reflected at the provincial and often at the
 
district levels of government, with separate oi£icea or divisions within
 
each office for these distinct functions.
 

The Ministry of Public Works, like the previncial or district Public
 
Works offices, is essentially a technical organization staffed by engineers
 
with expertise in road coustruction, water resources, or urban
 
infrastructure and buildings. While there is some urban planning capacity
 
in Cipta Karya, most Public Works offices are focused on construction and
 
maintenance. Broader issues of development planning are the responsibility
 
of other agencies.
 

At the national level, the Directorate-General of Road Development
 
(Bina Marga) is the key Ministry of Public Works office foe the RRMS
 
project. Bina Marga's organization reflects a distinction between planning
 
and policy functions (where responsibilities cut across all aspects of road
 
development throughout the country) and implementation (where
 
responsibilities fall on particular geographic regions). The Directorate of
 
Planning oversees road sector planning and policy. It includes a
 
Sub-Directorate of Local Roads which monitors district road development
 
throughout Indonesia, advises on budget priorities, and establishes (within
 
limits determined by the Ministry of Home Affairs)'district road standards.
 
The Directorate of Implementation (Eastern Region) is responsible for
 
implementing all Bina Marga activities in eastern Indonesia. Within this
 
Directorate there is a Sub-Directorate of Local Road Development which
 
focuses on the implementation of district road development activities.
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This distinction between planning and Implementation means that the
 
project must work with two separate Sub-Directorates within Bina Marga.

Because a fundamental project objective is to establish a replicable road
 
maintenance system that can be duplicated in other areas of the country, the
 
project must work closely with the Sub-Directorate of Local Roads to
 
establish project objectives, review project progress, and review the
 
project's implications for policy. At the same time, bLcause the project
 
will support the implementation of road maintenance and rehabilitation in
 
two provinces in eastern Indonesia, it must also work closely with the
 
Sub-Directorate of Local Road Development (Eastern Region). Project
 
implementation will have to take into account potential problems involving

coordination and consultation between these agencies, and develop strategies
 
to overcome them.
 

The Ministry of Public Works' representative office in the provinces is
 
the Kanwil. While the Kanwil consults with the provincial Governor, it also
 
oversees the implementation of public works that are under the authority of
 
and funded by the national Ministry. The Kanwil, like the Ministry, has no
 
formal role in provincial or district public works affairs. The close links
 
between the Kanwil and Jakarta established by budgetary dependence are
 
reinforced by the personnel system, which allows a Kanwil staff member to
 
aspire to promotion to the senior levels of the Ministry in Jakarta.
 
Greater career possibilities and larger funding have made service in the
 
Kanwil office more attractive than service in the Dinas office, where career
 
prospects are iial-ted to the provincial or district level, and project size
 
and total project funds are much more modest. Consequently, Kanwil offices
 
tend to be staffed with more qualified and experienced civil servants who
 
have greater access to professional upgrading programs, outside expertise
 
and new technologies.
 

4.2 MINISTRY OF HOME AFFAIRS
 

The Ministry of Home Affairs, through its Directorate General of
 
Regional Development (Bangda), has very broadly-defined responsibility for
 
the development of local government capacities. In contrast to the Ministry

of Public Works, with its strong sectoral orientation and linkages to Kanwil
 
offices, Bangda's relationship to local government is neither simple nor
 
direct.
 

Under the provisions of Basic Law to. 5 of 1974, which establishes the
 
framework of local government responsibilities and authorities, both the
 
provincial and district governments are officially described as autonomous
 
regions. The law makes it clear that the autonomy of a region establishes
 
more of an obligation than a right, where local government authorities are
 
obligated to cairy forward national development. In meeting this
 
obligation, they may exercise only those powers granted to them by the
 
central government. At all times the authority of the national government

remains supreme, and local governments are required to organize and manage
 
their affairs in accordance with regulations determined at the national
 
level.
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Bangda in Jakarta is the primary agency responsible for overseeing and
 
supervising the development of regional autonomy in this sense. Although a
 
provincial governor is appointed to his office by the President, he reports
 
to the President through the Ministry of Home Affairs. Acting for and on
 
behalf of the Minister of Home Affairs, Bangda issues the instructions
 
establishing the rules and regulations within which provincial and district
 
government agencies operate. Therefore, in contrast to Bina Marga, Bangda
 
is generally not in a position to manage directly a specific sectoral or
 
local project. It does not have a regional representative at the provincial
 
or district level, but instead works through local government agencies by
 
establishing the ground rules for sectorai Dinas offices.
 

Within this broad mandate, Bangda supervises all Inpres programs by
 
establishing rhe rules and regulations governing their operation and by
 
channeling funds to local authorities. These.programs were originally
 
intended to decentralize government authority by bypassing sactoral
 
ministries and providing local government agencies dire t e,:cess to
 
resources to plan and develop programs to meet local needs. Bangda's
 
supexvision of all Inpres programs does not mean it necessarily possesses
 
any particular technical expertise, and in general, Ban:;da does not attempt
 
to exercise specialized technical judgments. However, it is inevitably
 
involved in one way or another with the technical work of Dinas offices
 
using Inpres funds.
 

Bangda's concern with regional development also gives it a special
 
relationship with the provincial (or district) Development Planning Agency
 
(Bappeda I or II). This is the agency of the Governor or Bupati which is
 
responsible for reviewing and approving all proposals for the use of
 
development budget funds. The Bappeda is supposed to ensure that sectoral
 
activities are properly coordinated and integrated into a coherent
 
development plan. Therefore, through its relationships with the Bappedas
 
and it- scrutiny and approval of local development budget projects in every
 
sector, Bangda is involved to some extent in a wide variety of sectoral
 
activities.
 

Fcr the purposes of the RRMS project, the key unit within Baugda is the
 
Directorate of Regional Development Program and, within its Sub-Directorate
 
of Regional Development, a section for District Development Planning (see
 
Figure 4). This is the unit which is most directly concerned with
 
institutional development and the use of Inpres funds at the district
 
level. However, because a major element of the project strategy is the
 
establishment of new linkages between provincial and district public works
 
agencies, enabling provincial offices to support the development of district
 
capabilities, the project will have to coordinate with the Directorate of
 
Area Development as well.
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4.3 PROJECT MANAGEMENT UNIT
 

District road development and maintenance activities funded through
 
Inpres programs involve both the Ministry of Public WorkL and the Ministry
 
of Home Affairs. Coordinating the Ministry of Public Works' technical
 
expertise with Bangda's authority to establish budget and planning
 
procedures for local government has been particularly problematic when donor
 
projects have both increased the level of resources channeled through the
 
system and required increased technical peiformance from the implementing
 
Dinas offices. Poor coordination between Bangda and the Ministry of Public
 
Works at the national level has been further complicated because neither the
 
Ministry of Public Works nor the Provincial Department of Public Works may
 
communicate directly, even on technical matters, with the disitrict.
 
Instead, all communications travel within Ministry of Home Affairs charnels
 
to Governors' and Bupatis' offices and are then retransmitted to district
 

Public Works staff. The process is long and, given the lack of technical
 
expertise within the Home Affairs structure, frequently results in incorrect
 
messages being received. Successful implementation requires bridging these
 
strongly-established divisions in the Indonesian public adrinistration
 
system.
 

A Highway Steering Committee was formed in 1984 to address this and a
 
broad range of policy issues in the district roads sector,, The Committee,
 
chaired by the National Planning Agency (Bappenas), includes high-level
 
representatives from the Ministries of Home Affairs, Public Works and
 
Finance. It continues to meet periodically to determine policies for
 
district roads.
 

One of the Committee's first actions was to establish a Project
 
Management Dait (PMU) in 1985 to facilitate the administration of
 
donor-funded road projects and to expedite project communications among
 
Bangda, the Ministry of Public Work.: and the district Dinas. The PMU is
 
staffed by approximately 25 Public Works and Bangda professionals, seconded
 
on a part-time basis. District road rehabilitation projects financed by the
 
IBRD and the Asian Development Bank are coordinated by the PMU which is
 

responsible to the Highway Steering Committee rather than to any one of the
 
participating Ministries.
 

The PMU's responsibilities are focused on the implementation of civil
 

works and include:
 

° 	assisting districts to prepare designs and budgets for project
 

funding;
 
o 	 monitoriag implementation progress; 
o 	 coordinating equipment procurement; 
o coordinating training; and
 

° administering requests for reimbursement to donors.
 

*As this Project Paper was being finalized, the PMU was given legal sanction
 

and moved under Bangda jurisdiction. It retains, however, its Public Works
 
top management and staff.
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4.4 PROVINCIAL PUBLIC WOFYS OFFICES (DPUP) 

The provincial government's Office of Public Works (Dinas PU Propinsi
 
or DPUP) has a similar structure to that of the Miiistry of Public Works,
 
with separate divisions for water resources, urban infrastructure, and roads
 
(see Figure 5). (Occasionally, t:here are provincial variations on this
 
general pattern because each Governor has some latitude to establish an
 
organizational structura to meet perceived needs or characteristics of his
 
province. The same is true at the district level, where the Bupati may
 
exercise some discretionary control over the structure of local government
 
organizations under his authority.)
 

To implement civil works, each DPUP has branch offices (Cabang Dinas)
 
distributed around the province. The geographic area of responsibility of a
 
Cabang Dinas does not necessarily coincide with the boundaries of a district
 
and there is no link between the Cabang Dinas and district 1,overnmeat. In
 
the Outer Islands (including South Sulawesi), a Cabang Dinas will commonly
 
cover two or more districts, while on Java and Bali, where infrastructure is
 
dense, a single district may be split between two separate Cabang Dinas.
 
Therefore, Plthough the Cabang Dinas works at a level lower -han the
 
province, it is responsible to the provincial government and has no direct
 
relationship with the district government. Depending on the size and
 
relative development of the province, there may be separate Cabang Dinas for
 
water resources, urban infrastructure, and roads. In most of the Outer
 
Islands, these are combined under one Cabang Dinas.
 

Some of the more remote provinces have not yet established DPUKs
 
because the amount of work and the availability of skilled staff and funds
 
are insufficient to justify both Cabang Dinas and DPUKs in the same area.
 
This is the case in NTT where one Cabang Dinas per district serves the needs
 
of national, provincial and district governments. This facilitates
 
strergthening the DPUP-DPUK link, but creates potential conflicts of
 
priority in scheduling staff time. The project will not establish DPUKs Jn
 
NTT but must carefully monitor the impact of conflicting priorities on the
 
project and adjust personnel and schedules accordingly.
 

Within the DPUP, the road office is responsible for maintaining both
 
provincial and national roads, using funds from both levels. Normally, the
 
DPUP also implements any rehabilitation or new construction of provincial
 
roads whereas major, non-maintainance, work on national roads is handled by

project teams dispatched from Jakarta. Increasingly, however, the DPUP acts
 
on behalf of the Kanwil, using national development budget (APBN) funds to
 
carry out national programs in accordance with procedures and directives
 
established by the Ministry of Public Works in Jakarta. At the same time,
 
the DPUP also has some provincial development budget funds (APED I) as well
 
as an Inpzes allocation (Inpres Province) which may be uaed to work on the
 
provincial road network. Because APBN funds are significantly larger than
 
APBD funds, much of the time and attention of DPUP staff is taken up with
 
national programs. There is thus an incentive for the DPUP to respond to
 
initiatives from Jakarta rather than from the provincial capital.
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4.5 DISTRICT PUBLIC WORKS OFFICES (DPUK)
 

Most district Public Works Offices (Dinas PU Kabupaten or DPUK) are
 
organized by function in a similar fashion to the Dinas office at the
 

provincial level (see Figure 6). There are similar divisions between water
 
resources, uzban Infrastructure, and roads. There are, however, important
 
dif~erences which constrain the institutional capacity of the DPUY..
 

First, the DPUK Is physically and ins .itutionally isolated from the
 
technical expertise and institutional resources of other Public Works
 
offices. It has no direct line of communication with either the Cabang
 
Dinas or the DPUP, and no access to the Kanwil. Personal contacts may allow
 
the DPUK to develop a positive relationship with these agencies. However,
 
the DPUK are often a considerable physical distabce from the Cabang Dinas,
 
DPUP or Kanwil, depriving them of a means to create systematic and on-going
 
support and supervisory relationships. There are also no institutional
 
incentives to encourage DPUK staff to seek assistance from the province or
 
DPUP staff. Although district bridges over a specified length must be
 
designed and constructed under the supervision of DPUP staff, the political
 
autonomy of the district is carefully guarded by district officials in
 
almost all other aspects of road management. From the DPUP's perspective,
 
the sensitivity of this district independence amd the absence of a source of
 
funds to pay for the travel and related costs that would be required to
 
provide technical support to DPUKs in the field, create a disincentive for
 
their involvement.
 

Second, the DPUK have less qualified staff than the DPUP or Cabang
 
Dinas. It is difficult to recruit technically-qualified staff for DPUKs
 
because they offer very limited career advancement prospects in comparison
 
with the DPUP, Cabang Dinas or Kanwil.
 

Other constraints to the institutional development of DPUKs are shared
 
with all Government of Indonesia agencies. Internal management is weak:
 
although the DPUX has a general description of its responsibilities, and
 
each division has specific tasks allocated to it, these general statements
 
are not augmented by a more specific identification of tasks or the
 
development of periodic office workplans. It is possible to derive an
 
overall plan based upon the different project funding documents (DIPs), but
 
there is no single articulation of office tasks with benchmarks of
 
q:hievement to track progress towards clearly-defined objectives.
 
Similarly, individual officers have a general job description, but no
 
individual workplan establishing a long-term schedule of activities and
 
indicators for assessing the achievement of objectives.
 

This reliance on general office responsibilities and job titles rather
 
than specific workplans encourages staff to move from one immediate problem
 
or crisis to another, responding to pressing demands on an ad hoc basis.
 
Supervision becomes difficult because there are no clear standards upon
 
which judgments can be based. Consequently, a performance-based reward
 

system, encouraging high professional standards, becomes almost impossible
 
to implement. At higher levels of management, the coordination of different
 
work units becomes difficult and overall objectives are put in jeopardy.
 



FIGURE 6
 

TYPICAL ORGANIZATIONAL STRUCTURE OF
 
DISTRICT PUBLIC WORKS DEPARTMENT (DPUK)
 

District 
Public Works 

Chief 

Office of AdministrationI 

I-

Logistic Financial Personnel Record 
Affairs Affairs . Affairs Management 

Affairs 

Urban Infra- Building Roads & Water Re-
Equipment 

Maintenance 
structure Section Bridges source & Workshop 
Section Section Section Section 



J-18
 

A second factor is the general absence of an effective and efficieLt
 
information system, providing routine and timely feedbak to project
 
managers. Although periodic reports are required on project implementation,
 
they are limited to a statement of financial expenditures and the physical
 
targets achieved. Only infrequently are these supplemented with the
 
identification of critical constraints or problems encountered. Even less
 
often are they used as a tool for project management. Reporting formats and
 
requirements are imposed upon the DPUK by Jakarta and for the most part, are
 
completed in summary fashion and sent to Jakarta simply to fulfill a formal
 
administrative requirement.
 

One reason why periodic reports are not used more as a management tool
 
is that the overall government monitoring system puts a high priority ou
 
tracking inputs, primarily funding, rather than quality of outputs or
 
impact. To the extent that an agency is concerned with physical
 
infrastructure projects, tracking outputs is somewhat easier. However,
 
there is no established system for effectively assessing the quality of
 
rehabilitation work or the effectiveness of road maintenance programs.
 
(Road condition inventories are maintained by DPUKs, but they are updated
 
only sporadically (there is no program or source of funds to do so
 
regularly); conditions are generalized over entire links rather than by
 
feature; and the classifications used do not lend themselves to the
 
management decisions that need to b.' :ade.) Furthermore, all reporting
 
requirements to Jakarta cease once DIP funds are disbursed and a road
 
project is officially completed. Consequently, there is no system or
 
incentive to examine the extent to which project achievements are
 
successfully sustained over time. This reduces awareness at higher
 
administrative levels of the effects of ignoring maintenance.
 

Last, the annual budget process discourages the use of project
 
monitoring information to improve performance. Budget proposals focus only
 
on the year immediately ahead. There is no systematic provision for
 
examining past performance and developing improved plans for the future.
 
Monitoring information from past years, therefore, has no clear
 
institutional utility in the development of next year's budget proposal.
 
While there are many concerned civil servants who are technically qualified
 
and experienced, the present system creates no individual incentive to focus
 
on past experience and learn systematically from it. Consequently,
 
individual learning is piecemeal and contingent, and there is little
 
institutional memory to guide new or inexperienced staff members.
 

5. MEASURES TO OVERCOME INSTITUTIONAL CONSTRAINTS
 

The preceding description identified a number of institutional
 
constraints to effective district roads management and maintenance. They
 
include: the lack of coordination at various levels between the two
 
principal ministries responsible for road rehabilitation and maintenance;
 
the isolation of the DPUK from support or accountability on technical
 
performance to Public Works institutions at any other level of government;
 
disincentives for qualified technical staff to work at the district level;
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the ad hoc nature of "projectized" annual development budgets to fund road
 
maintenance and rehabilitation activities; -he absence of technical guidance
 
and supervision for the use of Inpres Dati .Ifunds for road work,
 
particularly maintenance; a lack of management information for DPUKs to
 
track road and traffic conditions and to make planning decisions
 
accordingly; and the lack of clearly-defined responsibilities for DPUK
 
personnel.
 

Some of these constraints are inherent in the GOI administrative system
 
and cannot be resolved by the RRMS project alone. The GOI has initiated a
 
number of reforms to address others. The RRMS project will undertake
 
several activities to address those institutional constraints which remain.
 

5.1 RECENT GOI REFORMS
 

The GOI has recently undertaken a number of reforms that will
 

significantly inprove the management of district roads. First, the decision
 
has been made tc establish a link between the DPUP and the DPUK. Under the
 
new structure, the DPUP is required to provide technical support and
 
supervision for DPUK work. This will decrease the DPUK's isolation and
 
should, over time, facilitate improvement in the quality of district roads
 
maintenance and rehabilitation. A second reform, aimed at the shortage of
 
qualified engineers at the district level, has established an intern program
 
in which newly-hired Bina Marga road engineers are seconded to DPUKs for a
 
minimum of two years before assuming Bina Marga positions (200 interns are
 
being seconded in 1987/88 and the program will continue in future years).
 

Finally, a two-year cycle has been introduced in which hf- design and
 
implementation of civil works are funded in successive years. Although this
 
does not solve the problem of the lack of long-term plans to link annual
 
programs, it does allow a more measured pace for design and implementation
 
and is expected to allow improved planning, particularly design.
 

5.2 RRMS PROJECT ACTIVITIES
 

The project will assist the GO to implement the recent reforms,
 
primarily through project consultants at the provincial level who will
 
assist DPUP staff in developing procedures to monitor DPUKs' technical
 
performance, to identify when DPUKs require assistance, and to provide
 
assistance when needed.
 

< 6
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The improvements to be introduced by the project fall into two broad
 
categories: internal management and monitoring/planning. Many of these
 
improvements will be direct results of the introduction of maintenance
 
management systems. Internal management improvements include:
 

0 	 A minimum organizational structure for planning and managing road 
maintenance and rehabilitation and for managing equipment will be
 
established. Uniformity will not be necessary as long as minimum
 
needs are met.
 

Office tasks will be defined and systematic procedures to implement
 
them will be established.
 

0 	Standards of work for maintenance and equipment management will be
 
introduced. A routine information flQw will be established on the
 
extent to which standards are being met. For maintenance, standards
 
and performnance are integral parts of maintenance management
 
systems. For equipment, these are compared through service, repair
 
and utilization records.
 

Planning and monitoring improvements will be the core of the project's
 

efforts to increase the impact of road investments. They include:
 

0 A planning framework for annual road rehabilitation programs will be
 

establiched by introducing traffic-based procedures to determine 
priorities and by assisting the GOI to devise dcfinitions of Very 
Important Networks which can be sustained over the long term. 

0 	Maintenance management systems which allow districts to assign
 

priority to maintenance tasks, with full knowledge of the tasks'
 
cost-effectiveness in preserving road conditions, will be introduced.
 

0 Routine condition surveys and traffic counts, both required for the.
 

tasks above and which permit the Jmpac of district work to be
 
evaluated, will be introduced.
 

Finally, the technical and management skills of district Public Works
 
staff will be improved through both formal and on-the-job training.
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This analysis assesses the administrative roles and capabilities of
 
Implementing Agency(s)'iu areas relevant to the RRMS project to determine if
 
the 	plan for project implementation is workable. Many of the elements of
 
this analyiis are discussed in detail in either Annex G (Technical Analysis)
 
or Annex J (Institutional and Social Soundness Analysis). The
 
Administrative Analysis therefore will summarize and cross-reference those
 
sections rather than repeat the details they provide.
 

Considerable experienci of other donors in supporting district road
 
programs forms the basis for much of this analysis. A reform of
 
institutional arrangements for district roads effected by a recent GOI
 
Decree (May 18, 1987) and supplementary Implementation Guidelines (May 25,
 
1987) changes some roles of participating agencies in district roadwork but
 
mitigates rather than raises several major questions concerning
 
administrative capability. The reform has the added benefit of providing
 
legal sanction for key elements of the management framework for district
 
roads, much of which had hitherto been ad hoc and ambiguous.
 

1. GOI ORGANIZATION AND ROLES
 

11: LEGAL STATUS AND SANCTION
 

The roles and structure of participating agencies are defined in the
 
following documents:
 

1. 	The Organization and Administration of District and Province Public
 
Works Offices (Irstruction of the Minister of Home Affairs, No. 14,
 
l86)
 

2. 	Mechanism and Administration of Technical Guidance for District Road
 
Works (Decree of the Minister of Home Affairs, No. 056.2/923/Bangda,
 
May 18, 1987)
 

3. 	Detailed Guidelines for the Administration of Technical Guidance for
 
District Road Works (Letter of the Director General of Regional
 
Development, No. 620/958/Bangda, May 25, 1987)
 

Government of Indonesia contracting regulations are defined in Presidential 
Decrees Nos. 29 and 30 of 1984. Land ownership issues are not significant 
in the RRMS project since only roads already registered in district networks 
arc involved. 

1.2 RESPONSIBILITIES
 

The responsibilities of the primary GOI agencies for RRMS
 
administration, within the framework of the documents above, can be divided
 
between national, provincial and district levels. At the national level,
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responsibility for technical poliay (including planning procedures) and 
standards is assigned to the Bureau of Planning in Bina Marga; the functions 
of local goverment agencies and the rules and regulations for 
administration of district road programs are controlled by the Ministry of
 
Home Affairs. Issues or conflicts which involve both roles are resolved by
 
a Highway Steering Committee (HSC) led by the National Planning Agency
 
(Bappenas). A Project Management Unit (PMU), staffed by Public Works
 
technical staff but located in the Ministry of Home Affairs, coordinates the
 
administration of donor-funded district road projects.
 

I. 	Highwiay Steering Committee: the HSC is chaired by the Deputy
 
Chairman of Bappenas for Economic Affairs and includes, as members,
 
the Director General of Regional Development (BANGDA, Ministry of
 
Home Affairs), the Director: GeneraJ of Bina Marga (Ministry of
 
Public Works), the Directorate General for General Administration
 
and 	Provincial Autonomy (PUOD) (Ministry of Home Affairs), the
 
Deputy Chairman of Bappenas for Regional and Local Affairs, and the
 
Director General of Budget (Ministry of Finance). HSC decisions on
 
district roads policy and implementation in general are binding on
 
the agencies concerned. For the RRMS project, the HSC will review
 
the progress of the project and the findings and reccamendations of
 
the RRMS Special Studies program once a year. This will allow major
 
implementation and policy issues to be raised to a level within the
 
GO! which has the authority to resolve them.
 

2. 	Directorate General of Regional Development (Bangda, Ministry of
 
Home Affairs): Bangda's general functions and structure are
 
described in Annex J, Section 4.2 and Figure 4. As the overseer of
 
the administration of district road programs and the Inpres budgets,
 
Bangda will be the final signatory to RRMS local cost funding
 
documents (annual road rehabilitation and maintenance programs,
 
workshop upgrading and construction budgets, equipment maintenance
 
budgets, etc.). Bangda will be the GOI counterpart agency for the
 
RRMS project. The burden of day-to-day administration, however,
 
will be borne for Bangda by the Project Management Unit (below).
 

3. 	Directorate General of Bina Marga (Ministry of Public Works): Bina
 
Marga's general functioLs and structure are described in Annex J,
 
Section 4.1 and Figure 3. Bina Marga, acting through its Bureau of
 
Planning and its Sub-Directorate of Local Roads within the Bureau uf
 
Planning, determines the technical and planning guidelines for
 
district roads. Thus, although it will not play a direct role in
 
the administration of RRMS activities, it is key to establishing the
 
technical and planning policy framework for the project and for
 
district roads nationwide. The May 1987 reforms give specific
 
responsibility to Bina Marga to:
 

establish technical guidelines for district roads planning, 

a 
implementation and supervision;prepare standard tender formats for district use; 

0 second technical staff as required to support district public 

works offices; 
determine the amount and allocation of equipment between 
provinces and districts; 
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* 	 assign Bina Marga-owned equipment to districts, as required, to 
complement'district fleets'
 

o 	 "through Bina Marga regional depots, assist on any heavy repairs 
required for equipment under district control; 

a 	 implement training programs for district public works staff; and 
o 	 second staff to the Project Management Unit (below) as required. 

4. Project Management Unit: the PMU is described in Annex J, section
 
4.3. The PMU, under Bangda, but staffed primarily by Bina Marga
 
engineers, will bear primary responsibility for the implementation
 
of civil works and equipment activities of the RRMS project.
 
Specific responsibilities will include:
 

a 	 coordinating the preparation of annual road maintenance and
 
rehab!litation plans;

fEacilitating GO and AID approval of annual plans;
 

o monitoring and reporting the progress and quality of project 
civil works; 

o 	 coordinating certification for AID reimbursement of civil works 
and the preparation of reimbursement requests; 

o 	 coordinating the procurement and distribution of project 
equipmenrt and monitoring its uce; and 
arrange project training programs. 

With the exception of a consultant transport economist, assigned to
 
advise on road planning approaches in Bina Marga's Bureau of
 
Planning, project consultants located in Jakarta will be assigned to
 
the 	PMU. 

At the province level, the key organization for project administration
 
will be the Provincial Public Works Office (DPUP) under the general
 
supervision of the provincial Governor's Development Bureau (Biro
 
Pembangunan). DPUP3 are described in Annex J, Section 4.4. The May 1987
 
institutional reform gives the DPUP significant responsibilities to guide
 
and monitor the technical performance of district public works offices in
 
road work. These responsibilities include:
 

assistance and guidance in the conduct of road surveys, selection of
 

links for work;

review of district road selection and designs to assure adherence to
 
selection criteria and design s-andards;
 
assistance to DPUKs on pre-qualifying and selecting coarractors
 

o 	 secondment of DPUP staff, c needed, to DPUKs;
serve on district quality Supervision Teams (including certification
 

of work for payment) for all contracted road work and assist, as
 
needed, on supervision of force account works;

advise Bina Marga on the province's requirements for district
 

equipment and monitor the use of equipment within districts;
 
assign province-owned equipment to districts, as required, to
 
complement district fleets;
 

o 	 provide heavy repair services for district-controlled equipment
o 	 review cistrict annual materials procurement plans; and 

o 	 assist DPUKs to select candidates for district training programs. 



Operationalizing the new support and guidance role of the DPUP will bei 
major emphasis of the LRMS project. Province-level project TA will"be 
assigned to the DPUP. 

At the district level, the District Public Works Office (DPUF', described
 
in Annex J, Section 4.5) will be the key institution with direct
 
responsibility for road and traffic surveys, road rehabilitation selection
 
and design, contractor selection and supErvision, and maintenance
 
implementation and equipment managemeut, including light equipment repair
 
and maintenance. A consulting engineer, part of the long-term A&E services
 
team, will be assigned to each project DPUTK.
 

2. GOI MANAGEMENT
 

2.1 DELEGATIONS OF AUTHORITY
 

As explained in A-_-e J, the "autonomy" of district government masks a 
heavily centralized sysi, m of approvals for district road programs. 
District road work selc-L.on must be approved at both the province and 
central Svernment levels. Subsequent detailed designs and budgets undergo 
the same review. Budget documents are highly detailed a-d, once approved by 
central government authorities, cannot easily be adjusted to suit changing 
needs. This has direct implications for road maintenance which can rarely 
be prescribed in detail in advance. Appointments of permanent staff are 
also highly centralized, often requiring up to four years between 
application and approval. Organizational changes require several. 
national-level agencies' approval and ate rarely approved quickly. 

These factors consttrute a ponderous and heavily centralized system for
 
implementation and raise risks that plans carefully worked out in the field
 
can be arbitrarily adjusted at higher administra"ive levels. The RRMS
 
project will seek to develop and test solutions to many of these problems.
 
Provision has been made, however, in the project design to deal with then as
 
they currently exist so that implementation can proceed while improvements
 
are being achieved.
 

First, local government specialists/coordinators included in the TA team
 
will assist to coordinate and facilitate approvals of planning and funding
 
documents for project activities. Similar arrangements under other USAID
 
projects involving district government programs have proved invaluable. The
 
Project Management Unit will complemenit this assistance. Second, budget
 
planning meetings, to be held in each province once a year at the
 
appropriate time in th. annual budgeting cycle, will bring the parties from
 
each level of goverament together to discuss the upcoming year's needs and
 
plans in order tc forestall unexpected delays ia approvals. This too has
 
been successful in other projects. Third, projuct consultants will assist
 
to develop budget document fotmats with sufficient detail for central
 
government approval but sufficient flexibility for effective maintenance.
 
Finally, consistent with the May 1987 reform of institutional roles, the
 
RRNS project will assist to operationalize a more active role for DPUPs.
 

http:selc-L.on


AIl and GOI project funds will finance a program of DPUP staff travel to
 
DPUKs to assess difficulties in the field; rather than exercising passive
 
authority over formal documents. It is expected that increased DPUP
 
involvemeuat will over time reduce the need for and extent of central
 
government review of district budget documents and implementation actions.
 

2.2 EXPERIENCE AND CAPABILITY OF MANAGERS
 

The primary management weaknesses will be faced in the Ministry of Home
 
Affairs (Bangda) in Jakarta and, to a lesser extent, within the DPUKs.
 
Provincial Public Works offices and the Bina Marga division of the Ministry
 
of Public Works In Jakarta are staffed with capable managers. Bangda lacks
 
capabilities in technical road matters to effectively administer district
 
road programs. Management skills and administrative systems are also poorly
 
developed and the number of staff assigned to road matters (see below) is
 
insufficient t overcome these weaknesses. Manager capabilities within
 
DPUKs are extremely variable, from very good to very poor. The level of
 
technical skills is also quite variable (see Annex G, Section 5).
 

Several factors help to alleviate these constraints. The Project
 
Management Unit will provide both the technical and administrative
 
capability which Bangda otherwise lacks (with the formation of the PMU, for
 
example, the average time between certification of rehabilitation works and
 
presentation to the World Bank of documents for reimbursement was reduced
 
from twelve months to two). Project consultants, located in the PMU, will
 
further strengthen the PMU's capability. The Jakarta team will include both
 
a local government specialist familiar with GOI procedures and a management
 
assistant responsible for administration. At the DPUKs, formal and
 
on-the-job training in equipment management, crew management, planning and
 
budgeting for maintenance and rehabilitation, etc. will assist to meet both
 
the immediate management needs of the project as well as provide long-term
 
improvements in management and administrative skills at the district level.
 
One full-time Indonesian consultant engineer in each district, one Bina
 
Marga graduate engineer intern seconded to each district, the enhanced
 
supervision of DPLIK road operations provided by DPUP staff under the new
 
institutional arrangements for district road', and frequent visits/
 
consultations by the long-term A&E consultant based in the provincial
 
capitals are expected to be adequate to overcome present inadequacies of
 
DPUK management.
 

3. GOI STAFFING
 

Staff levels are of concern primarily at the DPUK level. This is
 
discussed in detail in Annex G, Sections 5.5 and 5.6 and summarized in
 
Section 4.1.4 of the body of the Project Paper. Briefly, it appears that
districts in NTT have limited need for additional staff but there may
 
ultimately be a shortage of as many as 62 permanent staff in South Sulawesi,
 
primarily mechanics, design technicians and maintenance supervisors.
 
However, USAID's experience with province public works offices in both South
 
Sulawesi and NTT is that existing staff are poorly organized and managed and
 
that improvements in these areas frequently reduce or eliminate the need for
 
additional staff.
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For the short-term, pervonvxl.required at the district level will be 
supplemented by the pr6vincial staff responsible for monitoring and 
supporting the work of the DPUKs. These staff will assist the DPUK in road 
management plannin,; the management of equipment, materials and manpower;
 
oversight and supervision of design and implementation; monitorin&
 
standards; and reviewing budgets. In addition, particularly in South
 
Sulawesi, the DPUP has excess equipment operators and mechanics made
 
redundant by the province's shift to using contractors rather than force
 
account for all provincial road work. The provincial Government has agreed
 
to second th#. number of these staff required to the project districts.
 
Finally, the 1inistry of Public Works in Jakarta will second one recent
 
graduate engineer to each district. He/she will work in the design office
 
to further upgrade and reinforce DPUK in-house capabilities. Needs that
 
cannot be met by !hese methods will, as a short-term measure, be met by the
 
hiring of temporary personnel. Staff needs will be reviewed again, in
 
detail, prior to consideration of the initiation of Phase II of the project.
 

The increased role of provincial public works offices will make 
additional demands on DPUJ staff. This is not exzpected to present a 
problem. DPUPs nationwide have shifted, over the past two years, from 
primarily force account operations to operations where all provincial public 
works, except road maintenance, are let to contractors. This has created a 
surplus of tenured technical staff at the province level which the RRMS 
project will tap (see aboe). 

Staff levels of the PMU may be of concern. The May 1987 institutional
 
reform which formalized the PMU aIso changed its administrative status from
 
an independent organization under t1Le Highway Steering Committee to an
 
adjunct of Bangda in the Ministry of Home Affairs. It is not yet certain
 
whether the changet will affect staff levels. For this reason the RRMS
 
Project Agreements will require, through a Condition Precedent to AID
 
commitment for rehabilitation work, satisfactory PMU staffing levels,
 
organization and definitions of staff responsibilities with specific
 
responsibilicies to RRMS.
 

4. MATRIX OF CRITICAL IMPLEMENTATION TASKS AND RESPONSIBILITIES
 

The table on the following page consolidates observations on
 
administrative capability into matrix form, identifying critical
 
implementation tasks, the organization responsible for each, administrative
 
weaknesses, and steps under RRMS to address each identified weakness.
 

5. AID MANAGEMENT
 

5.1 AID ROLE
 

As already summarized, the GOI, through regular or project augmented
 
bodies, will be responsible for all major implementation actions under the
 
project. Because of the institutional and policy changes being sought under
 
the project, however, there will have to be an adequate level of AID
 
management attention devoted to assuring that satisfactory progress is being
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made on these aspects of the project. There will be three major roles
 
carried out by AID as part of its project management: awarding and
 
management of TA contracts; ensuring that the procurement of goods and
 
services under the project is being properly and productively done; and
 
monitoring progresa on and promoting the policy and institutional
 
development goals of the project.
 

5.1.1 Technical Assistance
 

Gi,,en the assignment of project implementation responsibilities within
 
the GOI structure and current GOI services procurement policies and
 
procedures, it has been determined that all TA and A&E contracting will be
 
done by AID. Technical contributions to competition and awards and
 
subsequent technical management will be carried out by the full-time project
 
staff working with the Mission Contract Management office. The primary A&E
 
contract for the project is designed to minimize the need for routine AID
 
direction and support and to optimize the autonomy of the experts and
 
advisors under this contract. In addition to "bridging engineering
 
services," possible interim PSC specialists and the long-term A&E contract,
 
an engineer to carry out field certification of AID supported rehabilitation
 
and workshop construction will be secured through a PSC. Provision has also
 
been made for additional PSC assistance to supplement Mission staff if
 
necessary using contingency funds.
 

5.1.2 Project Monitoring
 

Although most routine monitoring of the design and implementationof
 
maintenance programs, rehabilitation and workshops, and review/certification
 
of completed work will be carried out first hand by contractors, there will
 
be a necessary level of review and spot checking by AID US and FSN staff to
 
ensure that AID policies and procedures are being adhered to. Much of this
 
work will be carried out by the two experienced FSN engineers who will be
 
working full time on the project.
 

5.1.3 Policy and Institutional Development
 

One of the primary concerns for AID staff working on the project will be
 
to ensure that adequate attention is being directed to and progress made on
 
the institutional development and policy goals of the project. Working with
 
the Highway Steering Committee, the PMU and selected consultants, AID US and
 
FSN staff will ensure that the routine concerns of project implementation,
 
funds disbursement, procurement and construction problems do not eclipse
 
attention to the basic goals of the project. In addition to routine
 
management attention to these issues, direct involvement in the management
 
of Special Studies, participation in periodic reviews with the Highway
 
Steering Committee, and monitoring compliance with the performance goals
 
built into the project will help to ensure that these goals receive adequate
 
attention.
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MATRIX OF CRITICAL IMPLEMENTATION TASKS AND RESPONSIBILITIES 

II 

Task 
I 
I 
1 

Organization 
Responsible 

I 
I 
F 

Administrative Weakness 

I 

Remedial Measures 

Conduct traffic and condition surveys 

Select road links 

Design rehabilitation works 

Preparation Annual Haintenance Plans 

Contract civil works 

Supervise contractors 

DPUK 

DPUK (with BAPPEDA II 
participation) 

DPUK 

DPUK 

DPUK 

DPUK 

no prior experience 

no prior experience 
with RRKS methodology 

poorly developed skills 

no prior experience 

(no major weakness) 

poorly developed skills 

first-year counts by independent contractor,
subsequent oversight by TA and DPUP 

TA and DPUP oversight 

one BDna Marge intern per district concentrating 
on design, short courses, TA and DPUP oversight 

TA and DPUP assistance 

N/A 

TA and DPUP oversight including participation
In quality Supervision Team, short courses 

I 

Equipment procurement Ministry of 
Public Works 
(Equipwent 
Directorate) 

(no major weakness) I/A 

Equipment management and maintenance 

Project administration 

DPUI 

Ministry of 
Home Affairs 

poorly developed skills 

[ insufficient staff, lack of 
technical knowledge 

TA and DPUP (ALKAL) oversight, establishment of 
Equipment Management System, short courses 

use of Project Hanagement Unit, Inclusion of 
local government coordinators/specialists in TA team 

I__Cw
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5.2 USAID MANAGEMENT RESOURCES
 
I 

Within USAID the project will be managed under the Office of Agriculture
 
and Rural Development as'part of its portfolio of rural infrastructure/
 
institutional development projects. A full-time USDH project officer,
 
anticipated to be a rural development officer with considerable experience
 
with infrastructure projects, will be assigied to the project. He/she will
 
be assisted by two full-time FSN engineers with considerable experience in
 
various types of development and consturction projects, AID and GOI policies
 
and procedures, procurement of goods and services, and the direction and
 
management of technical assistance contracts. In addition to applying their
 
own experience, these full-time staff will be able to draw on the support
 
and experience of other staff within the ARD Office on issues of local
 
government, administration and local revenue mobilization and allocation.
 

An OE-funded, experienced, US PSC engineer will assist with project
 
management for one year - 1988 - until the full-time USDH project officer is
 
assigned, settled in and has completed language training (anticipated to be
 
by September 1988). The GOI has agreed that up to two years of the services
 
of an additional PSC may be funded from the contingency portion of Grant
 
funds to supplement AID "in-house" staff resources if necessary.
 



ANNEX L
 

ENVIRONMENTAL ANALYSIS
 



The Rural Roads Maintenance Systems Project has as its purpose to
 
develop effective, sustainable systems of road maintenance and management at
 
the district level. Data from 1985 show that the total national, provincial
 
and district road network throughout Indonesia had reached 192,396 km, of
 
which 146,102 km, or 76%, were classified as district roads. It was
 
estimated by USAID's consultants that only about 5% of the district roads
 
are currently in a maintainable state. In effect, the nation's investment
 
in its road network is rapidly disappearing. The project posits that this
 
deterioration results from a number of deficiencies, the major ones being:
 
lack of a system for the evaluation, maintenance and rehaoilitation of rural
 
roads; insufficient funds; and deficiencies in the skills of local
 
government staff to implement the necessary actions.
 

The project seeks to model solutions to the deficiencies noted. To do
 
this, it has been agreed with the GOI that AID will fund activities focused
 
in two separate locations, seven districts in the Province of South Sulawesi
 
and four districts in the province of Nusa Tenggara Timur (NTT). In 1985 in
 
South Sulawesi out of total 17,638 km, 86%, or 15,156 km, were district
 
roads; in NTT there were 9,856 km of district roads out of a total of 12,874
 
km or 76%. These provinces appear to be typical of the other outer island
 
provinces in Indonesia. It is the project thesis that solutions found to
 
the maintenance problems for district roads in these provinces can be
 
applied to other provinces with only minimum modifications.
 

To develop these solutions the project includes t18.6 million in
 
technical assistance, training, special studies and other activities. There
 
are no direct environmental effects from this category of assistance. In
 
the long run, well-trained technical personnel working with a rational,
 
adequately funded planning system can be anticipated to benefit the
 
environment as well as the local population. Both in training, and in the
 
implementation of design, maintenance and rehabilitation activities, the TA
 
contractor will be directed to develop an understanding that concern for
 
development and concern for the environment are mutually reinforcing and can
 
be incorporated into and reinforced in day-to-day designs, inspection and
 
planning.
 

The project also includes 7.4 million of loan funds and t2.7 million
 
in PL 480 funds for workshops and equipment. All but two of the workshops

exist and will be upgraded, and two will be new. The design criteria and
 
the TA oversight will stress environmental issues, especially potential

problems from chemicals, fuels, etc. which will be waste from the equipment
 
and equipment workshops. Safety on or near equipment will also be stressed.
 

The th :d category of activity funded by the loan is t25.6 million for
 
road rehabilitation. This funding will be augmented by 6.4 million from
 
the GOI. The G01 will provide 6.5 million to fully fund the maintenance
 
program.
 

This third categor is the primary focus of Mission environmental
 
concern because it includes the rehabilitation of 1600 km of rural roads and
 
the maintenance of that portion of the district network that meets basic
 
agreed-upon economic criteria. In accordance with AJD/W directions when the
 
PID was approved, there will be no new roads, no penetration roads and,
 
generally, no realignments. That is, no roads will be considered in this
 
program which are not already in existence and this program will not provide
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new access to any area. On t t assumption that most original alignments
 
followed paths or prior roadways, realignments will not be permitted in
 
designs. However, if a road meets the economic criteria but the current
 
alignment clearly has been the cause of environmental damage in a local
 
area, a change of alignment for the section of road affected will be
 
considered if it can be shown that the proposed new alignment would repair
 
or not increase environmental damage already incurred.
 

The project will not upgrade the design capacity of the roads.
 
However, roads that have become unmaintainable because of inadequate design
 
and/or construction will be rehabilitated to meet current traffic
 
requirements. Particular attention will be paid to the inspection and
 
design of road elements that commonly cause poor road performance and major
 
environmental damage, including but not limited to:
 

- drainage ditches: sizes, slopes, depth stability; check dams
 

- culverts: sizes, inverts, alignment, protective structures for 
inlets and outlets 

- bridges, alignment, size of openings for discharge, foundations, 
protection from scouring and from debris 

- embankments and/or cuts; slopes, elevation above flood water, 

drainage, stability, protection
 

- quality of foundation and pavement materials
 

- identification and proper rehabilitation of borrow pits, etc.
 

Routine maintenance will be limited to clearing drains and culverts,
 
filling potholes and reshaping the pavement. Repair beyond these activities
 
will require the same design and environmental scrutiny that will be set as
 
criteria for the rehabilitation program.
 

To date, areas of the two provinces visited by the project designers do
 
not have undegraded forest. However, an initial responsibility of the TA
 
team will be to delineate any such areas. Should such areas exist, the
 
Mission will review the situation with the GOI and make a formal
 
environmental determination as to what activities, if any, are permissible.
 

The constraints on the permissible activities of this project are such
 
that potentially significant adverse effects on the environment are
 
unlikely. However, it is the intent of the project through training and
 
design to increase the awareness and sensitivity of local government
 
officials to potential environmental problems and to improve their
 
capability to resolve them.
 

In each year of the project, selection for design and implementation of
 
work will be made by the GOI and USAID based on the economic, engineering
 
and environmental criteria established. This selection will be cleared by
 
the Mission Environmental Officer. A copy of the resulting approval
 
documentation will be provided to the ANE Bureau Environmental Coordinator
 
for information purposes.
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1. OVERVIEW OF THE TRANSPORT SECTOR AND ROAD NETWORK* 

Roads and sea shipping dominate Indonesia's transport sector. Roads
 
carry 82% of total passenger traffic and 70% of the country's total freight,

while shipping carries 2% and 27%, respectively. The concentration of
 
population and economic activity on Java is reflected in the distribution of
 
transport modes and consumption: Java accounts for 80% of total road
 
freight movement in the country and, with its well-established road network,

almost all freight movement on the island (96%) is by road. Off-Java, 57%
 
of intra-island and almost 100% of inter-island freight is carried by ship.
 

Transpnrt, as a sector, has grown at roughly twice the rate of the
 
gross domestic product (GDP) since the mid-1960s. The potential of the
 
sector and a strong political interest in integrating the archipelago have
 
assured transport a steady share of public development investment since the
 
1960s. Through the first and second Five Year Development Pla-3, Repelitas

I and II (1969-1978), approximately 16% of all development budget funds were
 
allocated to transport development. Although this dropped to a planned 13%
 
and 12% for Repelitas III and IV (1973-1988), absolute amounts increased
 
dramatically with the rapid growth of o:U-fueled budgets in the early
 
1980s. The priority accorded to the sector has been confirmed in the
 
austerity period following the rapid decline of oil revenues in late 1985:
 
although the development budget for the upcoming 1987/88 fiscal year has
 
declined :Lu nominal terms by 6.5% over 1986/87, transport allocations have
 
been increased by 21% and are now back to 15% of the planned total
 
development expenditure.
 

During Repelitas I and II, 75% of transport expenditure was for roads,
 
reflecting the dominance of roads in the transport oystem and a
 
determination to address the deteriorated state of the road network
 
inherited from the period of political and economic turmoil of the 1950s and
 
1960s. In Repelita III increased priority was given to sea transport, rail
 
and aviation, and the share of roads in total transport expenditure dropped
 
to about 43%. This trend has been reversed in the mid-1980s, with roads
 
accounting for 60% of transport spending since 1985.
 

The first three paragraphs of this discussion a-..e drawn from World Bank.
 
Staff Appraisal Report, Highway Maintenance and Betterment Project,
 
Jakarta, May 1986.
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2. THE ROAD SUBSECTOR
 

Responsibility for a total of 218,000 kilometers of registered roads is
 
distributed among government authorities as follows:
 

TABLE 1
 

THE ROAD NETWORK 

Length (km) Share of Total
 

National Roads 12,986 6%
 
Provincial Roads 39,207 18%
 
District Roads 141,600 65%
 
Other
 
- Municipal 10,800 5%
 
- Transmigration 9,200 4%
 
- Nucleus Estates 3,800 2%
 

Total 217,593 100%
 

Source: Amphico Consortium, Indonesia, in association with Hoff &
 
Overgaard A/S Denmark, Project Preparation Document for IBRD Rural Roads
 
Development ProjectL, Phase II, September 1986.
 

National roads, which typically carry between 4,000 and 10,000 vehicles
 
per day, are the responsibility of the Directorate General of Highways (Bina
 
Marga) in the Ministry of Public Works in Jakarta. Bina Marga plans the
 
development of the national network, monitors traffic and road conditions, and
 
screens links of the national network for improvement work. It manages both
 
major improvements and any new construction. Maintenance of the national
 
network is delegated to the public works departments of the provincial
 
governments.
 

Provincial roads, with traffic levels commonly between 1,000 and 4,000
 
vehicles per day, are under the authority of provincial government public

works departments (DPUP)-which manage both improvements and maintenance on the
 
provincial network. Major improvements may be delegated to national Bina
 
Marga authorities if the technical requirements of the work are beyond DPUP
 
capabilities.
 



District roads are the responsibility of the district governmelts' public

works departments (DPUK). 
On Java, traffic levels on district roads may reach,
 
1,000 vehicles a day, but off-Java they range from a few to perhaps 600
vehicles at most. 
The DPUKs handle all aspecte of district road work with the
 
exception of the construction of bridges over specified lengths, which are a
DPUP responsibility. 
Municipalitis have the same administrative status as
 
districts but represent urban concentrations sufficient to justify a distinct
 
administrative identity.
 

Transmigration and nucleus estate roads are temporary classifications
 
for roads constructed as a part of transmigration or plantation development

projects. 
 Initially under the authority of project officials, they later
 
enter the district networks and become the responsibility of the DPUKs.
 

Village roads are not included in the registered network because there is
 
neither an inventory of their length or locations nor an administrative body

responsible for their development or upkeep. Village roads may be no more
 
than traditional foot- or cart-paths. Significant numbers are constructed or

upgraded under the 1!±istry of Manpower's labor-intensive (Padat Karya)
 
program for off-season rural employment. Padat Karya roads, however, may be
 
absorbed into district networks once the.tr construction is complete.
 

A final road category, not included in the networks listed above, is toll
 
roads. Toll roads are generally constructed on routes where traffic exceeds

20,000 vehicles per day. 
These roads are planned by the Directorate General
 
of Highways in Jakarta, but operated and maintained by a government toll road
 
corporation (P.T. Jasa Marga). Their construction is fiaanced by the issuance
 
of bonds and by equity investments from foreign aid bodies or private

investors. 
The Government of Indonesia finances land acquisition costs only.
 

3. ROAD DEVELOPMENT POLICY AND NETWORK GROWTH
 

During the Repelitas I and II, government programs for roads emphasized

the consolidation of the existing network, with particular attention to

recovering and improving the national and provincial networks. About 13% of
 
the total development budget during this period was allocated to such roads,

most of which were built during the colonial period but had seriously

deteriorated in the two decades following independence.
 

A rapid increase in oil revenues at 
the end of the 1970s and modest
 
success in consolidating national and provincial networks allowed Repelita III
 
(1979/80  1983/84) to give increased priority to the improvement and
 
expansion of the low-class rural roads in the district networks, particularly
 
in the Outer Islands. The primary instrument for the shift in policy was
 
Inpres Penuniangan Jalan, a program launched in 1979 which has provided
 
approximately 
80 million per year for district road works. Funds for
 
national and provincial roads, although dramatically increased in real terms
 
over Repelita II levels, declined 
to about 6% of the total development budget
 
The rest'lts of policies through Repelita III are shown in Table 2.
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TABLE 2 

ROAD NETWORK GROWTH (1965-1985) 

(kilometers) 

1965 1971 1975 1980 1985 

National 
Provincial 

10,167 
22,068 

10,628 
24,466 

11,267 
28,196 

12,152 
33,164 

12,016 
34,278 

District 51,031 51,170 !f.651 88,920 146,102 
Total 83,266 86,264 98,114 134,236 192,396 

Source: Various documents.
 

Plans for Repelita IV stressed the continuation of Repelita ILl
 
policies for continued consolidation, through.betterment projects, of the
 
national and provincial network and for the further development of district
 
networks. The major target was for 60%-70% of the national and provitcial

networks to be in maintainable condition by 1989. Maintenance funding,
 
almost ignored through Repelita III, was planned to increase to about 31% of 
the total expenditure on national and provincial roads by 1989 compared to 
17% in 1984/85. The assessment in 1984 appeared to be that the government
would gain control of national and provincial networks during Repelita IV, 
that recovery and major betterment of the system would be almost complete, 
and that the emphasis would shift to maintena-,'. 

No such confidence was evident for district roads. Coherent planning
 
for the district network is immeasurably more complex than for national and
 
provincial roads due to institutional factors (see the Institutional
 
Analysis, Annex J), the size of the network, a diffusion of decision-making
 
authority for controlling the growth of the network, and the very poor
 
condition of the roads (see the Technical Analysis, Annex G). Although
 
Repelita IV witnessed the first allocation of funds specifically for the
 
maintenance of district road networks, this Repelita projected these funds
 
would total only 13% of total district road budgets by I'89. The planners
 
appear to have concluded that consolidation and control of the district
 
networks would not be achieved in Repelita IV but would, perhaps, be a major
 
focus under Repelita V (1989/90 - 1993/94).
 

The rapid decline of oil prices and oil reveaues since late 1985 has
 
thrown plans for Repelita IV off course. New strategies for the road
 
subsector, consistent with the reduction in resources available, have not
 
yet been articulated. The uncertainty of future oil prices complicates
 
attempts to develop new approaches and it is unlikely that new strategies
 

!
i5c
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will be formalized until April 1988 when Repelita V is formally completed.

However, the short-term response for the fiscal years thus far affected by
 
the decline in oil revenues (1985/86 and 1986/87) indicates that, for
 
national and provincial roads, new construction will be virtually stopped,
 
fun'"g for betterment reduced, and maintenance budgets increased in both
 
absolute and relative terms. Table 3 illustrates the shift..
 

Policies to re-orient the pattern of expenditure on district roads
 
have not yet emerged because the Inpres grants, from which almost all
 
district roidwork is financed(see Financial Analysis, Annex I), have been
 
relatively protected from budget cuts. Reductions on the order or 9% in
 
real terms are expected for 1987/88, even though nominal levels are being

sustained. Maintenance of district roads is funded almost exclusively from

lapres Datl T., with the amcumts estabh!shed as a fixed 25. of each
 

district's Inpres Dati II allocation. This percentage will not be reduced,
 
and the total share of maintenance funding in the total district road
 
program will thus remain the same. There is evidence (nee Table 6) that
 
districts are choosing to initiate less new constructir-a, although there has
 
been no explicit policy command to this effect.
 

4. SOURCES OF NEW DISTRICT ROADS
 

There is no consolidated policy to gove-m the growth of district
 
network', and as a result, their expansion has been rapid and haphazard.

The data available do not fully explain the marked growth in district'
 
networks between 1975 and 1985. But because roads enter the network in
 
several ways, there were at least three sources of new roads: new
 
construction financed by the districts, transmigration and nucleus estate
 
roads absorbed into district networks, and labor-intensive (Padat Karya)
 
roads.
 

The Padat Karya program, under the authority of the Ministry of
 
Manpower, funds small labor-based infrastructure projeccl throughout

Indonesia. The program was initiated in 1974 with the goal of providing
 
off-season employment, primarily in rural areas. Padat Karya includes roads
 
(roughly 60% of the program budget) and small irrigation systems (about
 
30%), with the remaining 10% allocated mainly to fish ponds, slope terracing
 
and various flood control measures.
 

Padat Karya road work consi.sts almost entirely of upgrading existing
 
village tracks or paths to a macadam surface. No new alignments are
 
created. The Ministry of Manpower has its own field staff to supervise
 
implementation and its own standards for such roads. Although local DPUK
 
staff are required to approve each project design and although DPUK steam
 
rollers are borrowed for compaction, the standard is below those normally
 
enforced for DPUK work, primarily in that no running surface is applied.
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TABLE 3
 

ROAD BUDGETS
 

1981.15 alctual 1985S06 budgeL 986/8? budget : a5.s#a udgt C) : 15 e m..t-,t,3)* 
:MAFr ;R.La PROVIMCIAL ROADS C1:9p. X.s1ion:2of total:Rp. nillion:. of tot.1:Rp. nilkaon:u of total: K4KUPftfrEN ROADS Ajp. nilhton3 of toLaA:Rp. nillion.Z of tola): 

-
lloi nLenano -- ----- --- ---- -: - - ---- ---- -- - - - ---------- :* ilai ntenance , . -- - ----- -
periodic CRP6H-f.d)ded 22.,e9 : : 22,681 '31,116 bnp,. 0 jng J : WS 
 3?3v-Lzra (RP8-funded) 37,119 : 39,058 1 ,811 : i es Doti Is : -2.604 13,82?

unapecifi. d <RPOD l-f..oed) 28,0?1 34,098 3 %2,3z3
 

.. 1................ 
 . 61. &?: 95.83?. 2.. : 108,660 2SX: Lot&l anLnca 3??1 : 1.2: 
- - - - - - - - - - - -- -- -- ------.----- - 

Rp23-unaod8,956 1??,125 tS,938 Ini,'ae Panunjsnga. Jalan 3.?33 63?$3

A4PaO I-f...dad 
 1956 1£,-W Doti It as 63'h 3 : 2,8s?
 
total betLtr..nt 218,0956 n:-
 ,??.4125 38r: 158.198 ?X: total bmttere.t 152,163 59x: I16.63e 68%: 

--- - -- -- --- ----- ~o ----------- -- - - - - --  -- - -- ---------- - -- - - : --- -------------:hN .- osu ----- ------------Construction
?-SFu..d3 
 121,372 . 43.13? 10,512 Inpr.s Pmnunjcngan Jala". 9.09? : 
Dat II 15,--3- ,211-

otal neu contructLo^ 121,372 23g: 13,13? 9;1: 18,512 2X: total no" constructi n 21,436 9;2: 17.311 3 72: 

.r.q.Raplace,.unt . .,. ridge Raplac..antCl)"POI d 3 
 ~i,:21.352 32, 81 2Q,?55 : pre Venunjongan Jalan 19,o1 19,50 : . .SO
1.dod 615 : ?-11..... : ip.s. : .9 : I 25.079 
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- - - - - - - - - - - -- : . . 
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 - - - - - - - - - - - - - - - : -- - - - -- - - - - - -- --- :- -- 

:GRA#.O FCTHFL 521,893 1882: -461,369 : 00a: 428,25 ; 102:GP.POD frorn : 29,9 1"%3: 252,?51 188. 
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£1) 0-octorate General of Highf.rays, Aercf. 1986. in Staff ippraisal Report, Hgloa, mltinten.cm & goater.ent Project, ISRO. hl 19I06."2) S".Directorate or Rural Roads, Oarector.te General of HLgh.ajs. in Project Preparation Docunant f LORL R.Va Roads Oa..1p.t Project Phone NI. Septenber l9D. 
-3) data on inples Pn..unj&gan Jlan not *oilable (fiqgure straightlined Iro. 1985r'86). Data on Ingrea Doti 11 fron'scbrce (2) abere.
(1) includ.3.. zu.c Cul.ert and bridge n.intenanc but prin|aril bridge replacenent. rehabilitatzon or noe c@.ttruction. 

mailto:c@.ttruction
http:Oarector.te
http:mltinten.cm
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Once completed, Padat Karya roads become the district's
 
responsibility. They are often, 
but not always, entered into the district
 
network. Funding for the program (see Table 4) increased rapidly in the
 
1980s with the result that as much as 22,000 km of road may have entered
 
district road inventories since 1979 due to Padat Karys prolects.
 

TABLE 4
 

PADAT KARYA ROAD FUnDING 

Total Funds* Funding for Roads Implied RoadIiiscal Year (R.b!!!!oa) (RD. bi!!!.-) (.t mii11 n Length lyraded** 

1979/80 6.59 3.03 • 4.85 606 km
 
1980/81 8.14 4.64 6.63 928 km
 
1981/82 12.28 9.99
7.24 1,448 km
 
1982/83 20.32 13.11 
 17.03 2,622 km
 
1983/84 22.74 17.06
17.06 3,412 km
 
1984/85 23.16 17.27 16.95 
 3,454 km
 
1985/86 29,00 21.75 19.77 4,350 km
 
1986/87 31.00 20.35
23.00 4,600 km
 
1987/88 4.50 3.40 2.07 
 680 km
 

22,100 km
 

* includes operational expenses and administrative costs.
 
•* based on standard Rp. 5 million/km cost.
 

Source: Ministry of Manpower
 

From the district government's perspective, Padat Karya projects may

relieve pressures on the DPUK to construct or upgrade roads for access to or
 
within villages. But since the Padat Karya program does not finance
 
maintenance, the district must assume the recurrent costs for upkeep.

Moreover, because Padat Karya roads are not constructed to DPUK standards,
 
they add to the category of roads that may not be maintainable in the
 
conventional sense, but which nonetheless create a demand for occasional but
 
expensive rehabilitation or upgrading.
 

The construction of transmigration and nucleus estate' (NES) roads is
 
coordinated by the Ministries of Transmigration and Agriculture,

respectively. 
These roads are finaaced from national budgets (non-Inpres)
 
as part of multi-ministry area-specific projects. As with Padat Karya

roads, completed transmigration and NES roads are usually released to
 
district authorities for upkeep and are often entered into the district
 
network inventory. Over 26,000 km of transmigration roads were constructed
 
during Repelita i1, the period of greatest growth for the tranamigration
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program.* Systematic monitoring of the status of these roads began only in
 
1986/87. It is known that at least 3,250 km, but probably considerably
 
more, have been transferred to district authorities (Amphico, 1986). Roads
 
in nucleus estates are reported to total about 4,000 kilometers but data are
 
not available on how many of these roads are now under district jurisdiction.
 

Transmigration roads transferred to district jurisdiction have been
 
particularly problematic. Built by land-clearing contractors who usually
 
lack experience in road construction, they are constructed to a standard
 
below those uow established for district use. Because they are not
 
maintained during the several years prior to their release to district
 
authorities, they are in seriously deteriorated condition at the time they
 
enter the district inventory. The regious affected are among the most
 
remote in Indonesia where DPUK capabilities are weak. Due to low
 
populations in these areas, Inpres Dati 1I allocations (made on a per capita
 
basis) are too small to finance the rehabilitation and maintenance
 
required. As discussed below, this led, in 1986/87, to the allocation of
 
about one-half of the Inpres Penunangan Jalan budget to transmigration
 
areas (and some NES sites) for a crash program to recover severely
 
deteriorated trausmi3ration roads.
 

The final source of roads being added to district networks are those
 
financed with Inpres Dati II or Inpres Penunjangau Jalan funds and planned

and implemented by the districts themselves. Data on these roads are not
 
reliable due largely to the confusing terms used in reporting. Reported
 
new construction" is usually an upgrading of a village road and thus
 

difficult to distinguish from reported "upgrading" work. In fiscal year

1985/86 about 2,200 km were added to district networks in this fashion. It
 
can be inferred from the rough figures for Padat Karya, transmigration and
 
NES roads, that up to 55,000 km of village roads were upgraded with Inpres

funds and incorporated into district networks between 1975 and 1985.
 

The figures in Tables 5 and in 6 indicate that the use of Inpres to
 
build new roads is slowing down. While 23% (about Rp. 44 billion) of Inpres

Dati II funds were spent on "new construction" in 1984/85, for example, this
 
declined to 10% (Rp. 15 billion) in 1985/86, and 5% (Rp. 8 billion) in
 
1986/87. New construction funded with Inpres Penunjangan Jalan is normally
 
las to49L fizzced 1y :apraa Bati :: and, although dxact %-azaare 
unavailable, is known to have decreased to almost nil from the 793 km funded
 
with 10% of the IPJ budget in 1985/86.
 

The rate of growth of non-Inpres funded new roads is also slowing. The
 
austerity budgets for 1986/87 and 1987/88 reduce spending for
 
transmigration, NES and Padat Karya projects dramatically. And the sobering

experience with the rapid deterioration of transmigration roads (see Annex
 
K) is likely to inject more caution into the expausion of transmigration

roads in the future.
 

* World Bank. Transzigration Sector Review, Oct. 24, ,1986. 
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District roads also exit the networks. It appears that few, if any,
 
are formally abandoned, but some are deregistered for transfer to
 
provincial authorities. Data are not available on the length of roads that
 
have been handed over, but such roads explain some of the increase in the
 
provincial network shown in Table 2. Discussions are now underway in Bina
 
Marga to conduct a systematic review of district networks in order to
 
determine if increased numbers of district roads should be transferred to
 
provincial jurisdiction.
 

TABLE 5
 

NEW ROADS FUNDED BY INPRES, 1985/86 - 1986/87
 

1985/86 
% of Total 

1986/87 
% of Total 

Length Rp. Inpres for Length Rp. Inpres for 
(km) Million Roads (km) Million Roads 

Inpres Dati I 1,450 15,339.4 9.21% 486.9 8,243.9 4.71% 
Inpres Penunlangan 
Jalan 793 _9,096.9 9.81% N/A NA /A 

Total 2,243 24,436.3 

Source: 
 1985/86 figures on lupres Dati II length from Ministry of Home
 
Affairs; the remainder are taken from AmphLco, 1986.
 



------------------------------------------------------- -------------------------------------------------

------------------------------------------------------------------- ----------------- -- --

-------------------------------------------------------------- 

TABLE 6
 

DISTRICT CIVIL WORKS BY TYPE OF WORK IN REPRESENTATIVE DISTRICTS IN SOUTH SULAWESI AND NTT,. FISCAL YEAR 1985/86 

NEWMcog5ritucrio" AHR8ILIrATiON On UPGRRDING | 

* l fp.. k.1, 22 (2K 2 l np.. J J.- 2 Iep... Dt II (IK) I J p- n J.X.,. 
-------------------------------------------- ------- --------------- 2--- ------------------------------- ---------------------

2 
tp 1:: o I1KKo.i. uId-;L*.g1.' p :2 of ro.1L...qlh fp 12 of opl K Xfd-Ltngh.t.1L..h .. 11ion :.jet 5l..n1 0o. 7.oads (I:, ... 1io 2IPJ bu.d 9 e: (k.) :..111on Igot 5pent nRoad.2 Ck.) 2 i11.on 2PJ B.dgtk: (ko)

9 t: . .. .. ;i :Ir b t |g <k ) 

:.J~o.'0.1 C'> 92:N/4 6 : 29 2 4643 2 772: 769 t9356.2 "6.8 :: 25e652.7 131030.9 512: 
:'... |1.ds C1) : 5983.2 92:6,88 I 0,8.1 :1ll2 764 S37977.5 O7P 3514 :49,982.4: 662z 4366 1 

.. ---- .- - : -- ----- -- ------- 2------- --------- --------------- - -.. ----
:1,do.e., fot.i (1):1339.4 : 92: 1-158 1 96.9 1;0. 793 :88636.2 2 53Z. 0157 263,733.3 1 esz: 5134 1 

------------ -------------------- -- :------------:---------------- ------------------ --------- -----------1----- ---- :------ I------------a 
:S~h3..() 27;1: 36 1 3.42.5 6? 643. : 58?-: 302 1 2.978.2 1 =Oz. 292 2 

0a a0Z 0;' 220.7 2 69Z2 22.4 1 232.2 1 100x: 55.4 3 
G-Co 24.3 ts% is.2 . a 1 308.41 26082: 14.11 1 .0 1 821 0a 

9 a: 0 I a 0%: 0 276.9 65;: 14.? 1 158.0 t 10021 22 1 
o;_: a 2;:I a a 396.8 562: 25.0 150.0 7 2Z: 15.5 3 

0..1hu.b.! 37.510: 4 . 0 a 164.4 4: 11 190.8 2 108x1 58.1 
IJ.*n*~p..1o 02: 0 2 0Ga 14.9 462: 15 288.0a 8: 10.0 

0X: 8 2 8 UZ95.3 : 692: 9 258.0 2 18822 20.3 
---------- 3 --------- ------- S -------------- --------- --------- :-----:------

:INrr (1) 713.3 25?: 76 1 a 6%. a b685.8 123Z. 53 :2,421.6 :022!2 323 8 
N;P.:82: 1 1 8 0 200.0 1 1882: l8 330.0 8 1081 34.8 
rrs .: 0 a a 387.4 100Z: 35.2 383.2 1 1ee%: 32 1 

111.2 
IS.-b* 8 r-t 2 B 1 02: 0 2 8a 
a.1 8 82: 0 0 : 8: 8 ;1832: 2 4821 19 295.1 199 

8 1 0 211.5 47:82: 20.9 285 a1 280Z: 22 S 
1 8-s 1 2 82 a a 65.3S b/A S421 1.. 6% a O: 27223 208.3 2 38 

9
.d: 0 : a%: 8 e : 8;: 8 : 1.4.8 1 9 1 259.3 ; 1882= 30 3 0 

Ss k : 02;:: O_ 0 8z: a 1 133.7 : 672119.66 280.8 1882: 21 1 

----------------------------------------------------------------------------------- ----- - --------------- ----------- * fso 
: nn|NTENANCE 
 0 CORIDGES, CULVERTS, ETC.
O|ER 
 I 

------------------------------------------------------------------------------------------------ ---- --- - ---------------------- - - - - --- .ft.u .t 

ftRp :2 ot lot61 1K *.d-:L..,gth|2 ft : of fot.i|L., 9 th1 ftp 22 of reg.1 1K t-.-2-L~mgth: Rtp 22 of rot.1:L.,nkl.2.d 5.jdg.. 5 
- - - . ... . ..... ...... 1 .9.: t--....| ...... : . ...... |... .... . t p 11..) ..... : , .o ----------------------------- P....... Sp ip J&I-------

l (1) :J..,126866.-4 262: 13S78 I 8 41466 4 t 14 2-2063 343.2 192: 9654 t 108,121.9 t 17,953.1 
1. ,,d.(l) :o.t.r2 16 3 C. 252: !26 1 373 32 3 58-;563 I 92111461 1646.3 21 Z43949 1 66 391.6 S 76,123.9 2 

-.-t - ------- .-- : - -------- *- ------ : ------- : .- ---- - . . -
ltndon,..-. 2.1. (1)42684.4 
------------------------------ - - -

262: 19 '95 2 373 SZ: 32 219909.6 2 
- ---------------------------------------------- I 

12'132324 
----------------------------

19599.5 2 21Z:53603 2 
----------- 1---------------------

166.513.5 : 94,077.0 I 
------------------------

5S.th 5.3 ..... i Cl1 286S.-4 262: tv 8 0.: a 1 637.3 1 821 268 1 1699.6 1 31z: 3539 7.938.1 1 5,439.2 1 
is1-q 59.2 182: 13 a 6 a 41.4 13X: 2 8 8: 8 329.3 232.2 2 

118.4 24&%262: 11 2 8 a I 8 28:I 0 196.9 1801: 15 1 450.7 1 196.9 t 
94.o 140.6 352: 165 2 a 0 0a 021 : 8 8: 8 2 419.5 8 150.0 2 
bo-e 2 213.6 302: ,*.4 1 8SZ: a 93.1 2 132: 23 1 57 t 201 NR t 782.? 1 287.8 

97.2- 27: .:.9 2 a 88. 8 63.2 172: 20.3 2 8 e : 362.2 190.0 
J!.eono 88.3 262: 8.5 r I2a a0: 95 2821 36.5 2 8 e2 2 336.2 288.0 

7Sid0:..g7 25%: 16 2 0 81: 8 26.5 1 6% 1t S 8 2 02: a 201.0 A 258.0 
--------------- -- ---------- - ---- I----- -------------------- ---- I-------------- ----- - ----

162 .1) 1 016.7 202: 2 8 a85;:: 8 : 695.1 24Z1 2285 509.7 : 17Z: 3661 1 2,092.9 2,945.0 
P-9 2 0.8 02 : 0 b 0: 0 8 822 0a 0 v : 8 2 280.0 2 338.0 1 

rrs 63.5 21: 8 2 a O: 8 0 e 2: a 0 a%: A 1 367.4 303.2 I 
b. . 76.41 332: .!.2 a J; 8 558.5 1 25Z2 25 71z1721 1 233.1 : 236.0 2 
S-b. 8.t 8.0 18: a N/A I to 82: 8 : 56.2 19%: NZA I 0 2 : 0 82.? 1 285.0 1 
n.1 
- 3 .d:I Skk. 

2 
1 

o.o: 
0.0 :0: 

65.86 

82: 

3321 

0a 
0

91 
2
2 

48 
8 

8 

122: 
82: 
021 

N/A 2 
8 
8 2 

177.9 2732: 
147.1 

02 
91z2 

022 

N/A 
52 

8 

14.8 
8. 

3 4Z: 
$ 01

022 

"/A 2 
6 
0 

243.2 I 
161.9
199.3 2 

335.0 1 
259.3 2
2E.82 

8,:o 303ZZ aotX. 9 3 2E 

http:672119.66
http:Xfd-Ltngh.t.1L
http:uId-;L*.g1


ANNEX N
 

MONITORING AND EVALUATION PLAN
 

17



CONTENTS
 

Page 

1. MONITORING SYSTEMIC ISSUES .................. N-I
 

2. MONITORING INSTITUTI0AL ISSUES .......................... N-2
 

3. MONITORING IMPLEMENTATION ISSUES ......................... N-5
 

4. EVALUATING IMPACT ............................. .. N-7
 



N-1
 

The monitoring system for this project will be structured to monitor
 
several types or levels of activity. It will monitor: 1) the development
 
of an overall road management system and provide information on progress in
 
overcoming systemic constraints and establishing the parameters within which
 
road maintenance w3rk takes place; 2) the development of institutional
 
capacities (particularly at the district level) to carry out rehabilitation 
and maintenance activities; 3) the progress made in rehabilitating the 
local road network and maintaining it on . ongoing basis; and 4) the impact
of 'the road management system, including is efficiency and effectiveness. 
Below, for each of these levels, an operaticnal plan is proposed to 
implement this approach to monitoring and evaluation. 

1. MONITORING SYSTEMIC ISSUES
 

The establishment of a replicable road management system is an
 
esseLtial part of achieving improved road maintenance. Without the
 
appropriate policies, guidelines and procedures to allocate funds between
 
maintenance and rehabilitation aud to prioritize tasks within each category
 
of work, district resources will not be utilized effectively and will not
 
lead to a sustained improvement in the condition of district roads.
 
Therefore, project monitoring wi.l track the progress made in improving the
 
road management system.
 

There are several key factors which will be the focus of this aspect of
 
project monitoring. One is the creation of a planning system which
 
integrates allocations for new construction, road rehabilitation and routine
 
maintenance, enabling district planners to assess the trade-offs between
 
6ach type of work and to assess the future maintenance implications of
 
present decisions to build new roads or rehabilitate existing ones. Without
 
this integration, it will not be possible to establish a coherent road
 
management system or to make realistic plans to meet routine maintenance
 
requirements. The primary indicator of achievement will be the adoption of
 
a practical and sustainable definition of Very Important Networks for
 
district planning purposes. .
 

A second key factor is the articulation of a policy which places a
 
clear priority on maintenance as an essential part of a road management
 
program. This means creating and szaffing a separate section -izhir.
 
DP-K with specific responsibility for road maintenance work. It ais3 =ea
 
the provision of sufficient funds for maintenance on a continuing basis. In
 
addition it means the allocation of maintenance funds in accordance with the
 
cost-effectiveness of different maintenance tasks and the condition of rcid
 
features, as determined by maintenance management.
 

A third factor is the development of practical guidance for allocating
 
road rehabilitation funds between competing links. The critical features
 
here will be prioritization of links with high traffic levels and the
 
budgeting of sufficient funds to meet the standards which the level of road
 
use requires.
 



N-2
 

Finally, the road management system can be established and continue to
 
function only to the extent that each level of government understands and
 
fulfills its appropriate role. A fourth key factor, therefore, is the
 
extent to which national agencies focus on policy formulation and general
 
oversight, while provincial agencies provide ttchnical support and exercise
 
quality control and district agencies assume responsibility for planning the
 
management of their road system and implement rehabilitation and maintenance
 
activities.
 

Progress in each of these four key areas will, for the most part, be
 
made in the project districts on a pilot basis before affecting policy
 
beyond the project locations. Measuremeut of progress will thus initiallv
 
depend on subjective consultant assessments and government documents
 
indicating decisions specific to the project districts alone. The ultimate
 
indicators of progress in these four key arpas will be policy documents
 
issued by the GOI at the national level. These will include minIsterial
 
decrees and instructions as well as annual budget documents (this aspect of
 
project monitoring will not require extensive data gathering efforts at the
 
field level or the use of outside resources and technical expertise.
 
Routine project management at the nati-onal level, both within the GOI and
 
USAID, will be sufficient to collect the documents and use them to assess
 
progress on these systemic issues). Several key benchmarks, some specific
 
to project areas and others of a national nature, will be established:
 

o 	 development by the GOI of a strategy by the end of 1987 to 
prioritize maintenance in district road budgets nationwide, 
including Inpres Roads as well as Inpres District funds for
 
maintenance;
 

o 	 in project districts, the formation and staffing of DPUK maintenance 
divisions during Indonesian Fiscal Year 1987/88: 
in project districts, agreement on a working Very Important Network 
model by the fourth year of project implementation; 

o 	 the initiation of maiatenance revenue generation or revenue sharing 
pilots in selected project districts by the fourth year of project 
implementation. 

An assessment of progress will be formulated in an annual policy appraisal
 
s:atfaeZ= to ha ;r-ouead by ;:-cj-Te achca. Assitane. M6s Z.. be a
 
critical input for the annual project planning meeting and will be used as a
 
basis for formulating guidance documents for the next year.,.
 

2. MONITORING INSTITUTIONAL ISSUES
 

Within the framework of appropriate policies and procedures, the 
project will support the development of institutional capacities, 
particularly within che DPUK but also to some extent within the DPUP.
 
Therefore, project monitoring will track the extent to which the DPUK is
 
able t~stabl~h prtoriL~cuzvevo2,appro-prdte plans, formulate realistic
 
budgets, managi the implementation of rehabilitation and maintenance
 
activities, and create a functioning information system.
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The factors which are required to do this can be broken down into
 
several different categories. First are the human resources to manage the
 
district road networks effectively, including both the level of staff and
 
the structure of the organization within which that staff works. Indicators
 
of progress are!
 

0 	an appropriate organization structure has been established with a
 
separate unit responsible for road maintenance (and workshop)

activities;
 

o 	 sufficient staff have been appointed to carry out planning, 

rehabilitation and maintenance;
0 	staff have the skills required to perform their work at an
 

acceptable standard;
 
an 	on-going training program is established which targets
 
appropriate staff members to improve their skills and pxovides the
 
necessary training required by new staff members.
 

These indicators can be monitored largely through the collection of
 
routinely produced documents, such as organizational reports, letters of
 
appointment, approved training plans and certification of training
 
completed. During the initial start-up phase of the project, attention will
 
need to be given to the guidance and instructions required to ensure that
 
the appropriate information is collected and reported in an acceptable
 
format, but this should not require significant project resources ot
 
training programs to ensure that it is carried out.
 

The second factor is the equipment and material resources base which
 
provides the tools required for the staff to fulfill their functions.
 
Indicators of progress include:
 

o 	 provision of necessary equipment to the DPUK; 
o 	 equipment routinely and properly maintained, with the minimum number 

of non-operational machines; 
o 	 district workshops established with sufficient tools, equipment and 

stock of parts. 

Routine tracking of project inputs and the formulation of the quarterly
 
-
Zqulpme-:t Sta:us Reicrt ,aac=be: I= the. 1--. . wi=,l b 

: c-z he e is icacrs. Nc -aec.al a:ts: . 
will b . outside the established PU offi !s-will bere-ulad a=d o rescurces 
needed to :omplete this task. 

Finally, the existencz vf human and material resources is significant
 
only to the extent to which they are used effectively and efficiently.
 
Therefore, the third factor is the way that rhese .resc-cesare .2gh 
-
togecher in performing specified activities. indicatora of the successful
 
management of these resources for planning purposes (implementation is
 
discussed in a separate section below) include:
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* 	 establishment of a functioning information system capable of 
providing relevant information on road condition, traffic volume, 
equipment and materials on a timely basis; 
development of maintenance plans and rehabilitation programs which
 
utilize the information generated;


* evidence that lessons learned from past experience are incorporated
 
into plans for the future.
 

Monitoring these indicators will require greater exercise of judgment
 
than the previous two groups of indicators cited above. Monitoring the
 
development of the informatiot system within the DPUK will in part focus on
 
the completion of the various reports described in the next section. The
 
accuracy of the information presented in the reports will also be subject to
 
spot ch~cks by DPUP and consultant staff, with national level staff either
 
initiating or participating in these spots checks as required. To the
 
extent that reports are completed accurately and on a timely basis, the DPUK
 
is succeeding in the development of an information system for road
 
management and maintenance.
 

Using the information appropriately, however, is another important part
 
of the institutional development of the DPUK. This is to be assessed by
 
examining the annual action plans prepared by the DPUK. These should show a
 
clear integration of planning for rehabilitation with planning for
 
maintenance. They should be based on the road condition inventory, relate
 
standards to level of service, and prioritize maintenance tasks according to
 
cost effectiveness. They should also show how the proposed plan of action
 
for the coming year is based upon an examination of past experience. A
 
strong action plan will identify problems encountered in the past, how they
 
are expected to be addressed, and ways in which the proposed plan has been
 
adopted from the previous one to take these changes into account. A weak
 
acdLon plan, in contrast, merely presents a proposed budget and list of
 
roads, with ao explanation of how implementation is to be improved and past
 
problems overcome.
 

Consistent with its new function to provide technical support and 
quality control to DPUKs, monitoring these indicators is primarily the 
responsibility of the DPUP. It will use this information for the 
forZulation of a Quarterly rograss Re;rt "Wh-ih is tc e subni-tad t the 

institutional development'and implementation issues, and will be used to
 
assess the appropriateness of the system which has be,n established and 
identify problems which need to be addressed at a policy Leve.L. Z it, the 
DPUP will give an assessment of the progress made in strengthening the 
capacities of the DPUK and in achieving the project objectives. In 
addiior, the DPUP wl use this infor--atit= to develop I:s piAs = su; o
the DPUK in carrying out project activities, including site vists, 
consultations and training programs. 
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Because the Quarterly Progress Report does not merely present data
 
collected by the DPUK and DPUP, but also tries to interpret those data to
 
arrive at an assessment of the progress made in developing institutional
 
capacities, reporting will require particular attention in the early stages
 
of project implementation. It will first be necessary to establish the
 
kinds of information to be received in the Quarterly Progress Report,
 
specify the format and issue the necessary instructions to the DPUP and
 
DPUK. Following this, the technical assistance team will have to work
 
closely with DPUP officials to ensure that the objective of the instructions
 
is clear and that DPUP staff understand what they are supposed to do and how
 
they are supposed to do it. Some training sessions, involving both DPUP and
 
DPUK officials, will be required to ensure that there is a common
 
understanding about the kinds of information required and how they are to be
 
used at each level of government.
 

3. MONITORING IMPLEMENTATION ISSUES
 

The objective of the road management system and purpose of
 
institutional development efforts is to ensure that the district road
 
network is gradually improved and maintained on an ongoing basis. A key
 
focus of the monitoring cystem, therefore, is on the actual implementation
 
of road rehabilitation ar-d maintenance work.
 

One important element of this monitoring activity is the road condition
 
inventory. This will be established as a routine part of the DPUK annual
 
work plan and will provide an accurate and up to date picture of the
 
condition of the district road network. This will be an important
 
management tool for the DPUK, helping to identify road links which should be
 
targeted for rehabilitation work and to develop routine maintenance plans.
 
In addition, however, it will serve as an indicator of progress in the
 
improvement of road conditions throughout the district. As the project
 
proceeds, its success will in part be determined on the basis of
 
improvements reported through this monitoring instrument. To ensure the
 
accuracy of this inventory, the DPUP and project consultants will conduct
 
periodic spot checks to determine if actual road conditions have been
 
properly reported. National agencies will also initiate or participate in
 
these spot checke as required.
 

Wr -- __-.; teMothly rencrt!=g 
system now in use for aL GOI development projects. Th.is provides
 
information on the financial disbursements and achievement of physical
 
:argecs. 1nese fcrms, wicLr.n are alreaay iamiliar :o a=--' .: . an! 
have a recognized function within the current system, will be used by the
 
DPUP to assess progress, spot problems and plan support activities where 
required. These mc-thly re;c.-s wvill be supplem=enta h site 7-_sits 
conducted by the DPUP. Such visits will be a part of their support 
function, helping to identify problems faced by the DPUK, to provide 
assistance and guidance, and to correct any mistakes before it is too late 



N-6
 

or too expensive. It is essential that the results of these site visits,
 
complete with an identification of problems and recommended actions to
 
overcome them, be documented in reports prepared by the DPUP staff.
 

The low quality of rehabilitation work has been a particular problem in
 
the past. Increasing DPUK skills and supervision systems to contiol
 
contractor perfcrmance will receive special project attention. Since
 
present supervision system are inadequate and part of the problem, they
 
cannot be used to monitor progress toqr.rd improved implementation
 
capability. Until new systems are atteipted, regular project consultant
 
monitoring reports on rehabilization quality and certification inspections
 
will provide the information required.
 

For certification, the DPUP and a direct AID contractor will inspect
 
completed rehabilitation work and certify its completion according to
 
project standards. This quality control function is an important part of
 
the role of the DPUP in the project. The AID contractor's responsiilities
 
will be limited to ensuring that the DPUP certification is valid.
 

The key indicators of effective maintenance implementation are
 
performance against performance standards, the measurement of which will be
 
an integral part of the maintenance management system (MMS) adopted by the
 
DPUKs. The frequency of summary reporting will be determined when the MMS
 
is introduced. As with rehabilitation, existing GOI disbursement and
 
physical progress reports will be channelea t the DPUP. For nov-force
 
account maintenance, either by roadmen, coutractors or community initiative,
 
alternate monitoring indicators may be required. Project consultants will
 
assist to develop altarnate monitoring techniques as needed.
 

In addition to these reports, the Workshop of each DPUK will summarize
 
the information maintained for its equipment management system into
 
quarterly equipment status reports. These will indicate which pieces of
 
equipment have been repaired, how long repairs have taken, which pieces of
 
equipment remain out of service, the status of material and parts stocks,
 
and prnblems or constraints which have been encountered. This information
 
will Indicate the extent to which the Workshop is functioning effectively
 
and whether the DPUK has the necessary equipment for rehabilitation aLd
 
maintenance work. Reports indicating special problems will trigger a
 
specLall site visigt by DPUP staff to invest.lgte the problem more thoroughly.
 

consultations betwae DPUP aad DPU' staff, certifizatic and equipment
 
status reports will form the basis for the Quarterly Progress Reports.
 
These will oe compleced by che D-? and will focus on implementarion
 
constraints, progress made in addressing those constraints, and recommended
 
future actions. They will provide a general picture of overall progress in
 
the pro--ince and will be forwarded to the Minisrries in jakara wh-re the7
 
will help in the identification of policy issues requiring action at the
 
national level.
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The following table provides a summary of these diverse monitoring
 
activities, indicating the monitoring instrument proposed, what variable or
 
factor it is intended to monitor, who is to carry out monitoring activities,
 
and how frequently these are to be done.
 

Summary of Implementation Monitoring
 

Responsible
 
Instrument Variable Agency Frequency 

Condition Inventory Condition of network DPUK annual 

Status Report Financial disbursement DPUK monthly 
(rehabilitation) Physical achievements 
(maintenance) 

Site Visit Report Rehabilitation quality DPUP periodic 
(rehabilitation) performance

Constraints 

Maintenance Management Maintetuance performance DPUK tbd 
Summaries 

Provincial Progress Implementation progress DPUP quarterly 
Report Constraints 

Certification Rehabilitation quality DPUP periodic 
(rehabilitation) performance Consultant 

Equipment Report Condition of equipment DPUK. quarterly 

4. EVALUATING IMPACT
 

At the end of the first phase of project 4mplementation, the project
 
will support a mid-trm evaluation to determine the adequacy of the
 

project purpose of aeveloping sustainable and rep)icable systems for
 
maintenance and roaa management. Ihis evaluation will first focus on the
 
procedures goerning the identification of roads to be rehabilitated and
 
the orovision of routine maintenance. Specific issues to be examined
 
include the following:
 

have the procedures for identifying roads for rehabilitation
 
(sucn as the calculation of internal rates of return using
 
traffic counts and vehicle cost savings) been appropriate?
 

o 	 has the combination of rehabilitation and routine maintenance
 
resulted in cost savings to the government and/or the public?
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'o 
 have sufficient fun'ing sources been identified to allow the
 
kabupaten to continue a routine maintenance program in the future?
 

do emerging definitions of Very Important Networks offer an
 
acceptable and practical approach to balance resource
 
availability with conflicting claims for economic and
 
non-economic welfare benefits?
 

Answering these questions will require special data collection
 
efforts and the provision of funds for outside technical aasistance to
 
complete this task in the two project provinces.
 

The second focus will be the appropriateness of project measures to
 
improve institutional capacities for planning and implementation of
 
maintenance and rehabilitation. Information collected through the
 
monitoring activities described above will enable the evaluation team to
 
address questions concerning the quality of rehabilitation and
 
maintenance work, the adequacy of support from the DPUP, and the
 
appropriateness of the project's training program.
 

To carr-i out this task, it is estimated that a total of six person

months of technical assistance will be required, This will consist of
 
two person rionths each of the services of a transpor:ation economist 
(team leader), a civil engineer with experience in road maintenance
programs, and a public administration specialist. A similar level of
 
assistance will be required to address the same issues in the final year

of project implementation.
 



ANNE 0
 

DRAFT SCOPES OF WORK FOR TECHNICAL ASSISTANCE
 



DRAFT SCOPES OF WORK FOR TECHNICAL ASSISTANCE
 

.	 Brdging Tecnical Assistance: the services of an engineering team 
will be required for approximately 13 months to supervise first year 
project preparation activities. It is anticipated this need will be 
filled by an (8a) firm in joint venture with a local engineering 
company and that (8a) procedures will permit a rapid start-up of work. 
The primary tasks will be: 

a. conduct the first-year condition survey and traffic count
 
excercise: it is expected that the surveys will be implemented by

the contractor with Bina Marga's Sub-Directorate of Local Roads.
 
The Bridging TA team will assure that the methodology used is sound,
 
organize field work, and manage its own staff and DPUK assistants in
 
the collection and analysis of counts.
 

b. survey miscellaneous office and field equipment nceds: the
 
contractor will assess the initial nine project districts' needs for
 
non-workshop and non-construction equipment, e.g. drafting tables,
 
hand calculators, survey instruments, etc. The contractor will
 
define the maximum'requirements per district for these items, will
 
inventory their present availability and condition in the districts,
 
and will draw up a costed procurement list of all requirements.
 

c. adjust the Simplified Selection Table for use by project districts:
 
the contractor will prepare micro-computer templates, using a common
 
spreadsheet program, for future updating of the Simplified Table.
 
The templates will incorporate new,features including:
 
non-motorized traffic costs and the impact of non-motorized traffic
 
shifting to mocorized modes with improvement in road conditions.
 
Using data on vehicle costs collected for Outer Island locations by

World Bank consultants in 1986, and using the traffic mode
 
distributions from the traffic count exercise above, the contractor
 
will prepare versions of the Simplified Table for immediate use and
 
will train Sub-Directorate of Local Roads and DPUP staff in the
 
updating procedure. It is anticipated that separate Tables will be
 
required for each province.
 

d. review GOI guidelines for drainage and advise USAID on their
 
acceptability for project use.
 

e. review proposed GOI contract formats for use during the first years
 
of rehabilitation work and advise USAID on their appropratenesz for
 
adequate control of performance. Assist GOI counterparts to revise
 
fo_-ats as necessary.
 

f. supervision of workshop construction and upgrading: the contractor
 
will supervise constructions and inspect completed work for
 
certif4 cation to USAID.
 

Q
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h. design supervision for first year's maintenance and rehabilitation 
program: the contractor will assist each of nine districts to 
prepare maintenance plans for GO! fiscal year 1988/89. The 
contractor's responsibility will be limited to assuring that the 
budget for the plan is reasonable and that the work chosen by each 
'district reflects generally sound priorities. For rehabilitation, 
the contractor will supervise the design, by the DPUK, of one 
rehabilitation project per district for which construction work may
begin in mid-1989. The contractor will review the final design and 
adv.se USAID of its adherence to project standards. 

i. review training availability: the contractor will conduct a
 
first-hand review of eleven training courses now offered to DPUK
 
staff under the ADB II project. The review will consider the
 
adequacy to DPUK needs of curriculum and mode of delivery. The
 
contractor will advise USAID on the extent to which these courses
 
should be utilized in the RRMS project over the following two
 
years. The contractor will also review equipment training available
 
from private equipment suppliers in Indonesia and will prepare a
 
plan and a budget for any recommended use of this training source.
 

2. 	 Preparation of Equipment Lists and Specifications for Tender
 
(PDS-funded: the services of an equipment pecialist will be required
 
for approximately three months to assist the GOI to finalize lists,
 
specifications and tender documents for the procurement of maintenance,
 
workshop, support and rehabilitation equipment. PDS funds are
 
available for this task so work may begin before initial project
 
Conditions Precedent are met. The contractor will:
 

a. review the project procurement list and plan;
 
b. examine GOI procurement procedures'
 
c. check all equipment reported in operating condition in each of the
 

nine districts to determine its suitability for project use and
 
adjust the project procurement list accordingly;
 

d. assist Bina Marga staft to finalize final procurement and
 
specificatons and tender documents.
 

The centractor will also review Bina Marga workshop construction and
 
workshop upgrade designs and will advise USAID on their acceptability
 
for prcject use.
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ROAD PLAN W CHIEF OF PARTY
 

Location of Assignment: Project Management Unit, Jakarta; occasional 
travel. 

Duration of Assignment: five and one-half years (66 pereon-months). 

Qualifications: the road planner/chief of party (COP) will 1e a senior
 
roads engineer with extensive experierce, in an advisory or executive
 
capacity, in road policy and planning. This experience may have been gained

with U.S. state or federal highway authorities, national road authorities of
 
developing coun ries, or major iuternational bodies such as the
 
International Road Federation. The COP will have had successful experience
 
managing infrast-icture and/or road planning projects in developing
 
countries and an understanding of the constraints facing project
 
Smpl.ementation in that environment. The COP will have had direct experience

with the maintenance and rehabilitation of low-volume rural roads and a
 
sensitivity to the organizational, financial and social issues involved in
 
developing the capability of institutions to manage them. He/she will have
 
had formal training or, at a minimum, be conversant with the concepts and
 
techniques of transport economics. Experience with roads financing issues
 
will be viewed favorably. The COP will have a proven ability tc communicate
 
effectively both orally and in writing for effective and tactful interaction
 
with GOI pclicy-makers. The COP will be assisted by an administrative
 
assistant and a secretary.
 

Responsibilities: the road planner will be the chief of party of the
 
technical assistance team, responsible for managing the teams' work,
 
administering the technical assistance contract, monitoring project
 
progress, managing the Special Studies agenda, participating directly in
 
selected Special Studies, and representing the technical assistance team to
 
the GOI and USAID. Specifically, the COP will:
 

1. 	Manage the overall effort of the technical assistance team:
 
- prepare annua! wcrk;las for ind!vIdual and 'c-!lectlve tea= -embers'
 

- assess team's progress against workplan and project benchmark targets 

2. 	Adminisrer the technical assistance contract:
 
- manage the assignment of individual team members
 
- coordinate logistics of housing, leave, etc.
 
- ccnZro! ntract finances
 

3. 	 Monitor project progress: by means of a Quarterly Report to the GOI and 
USAID, the COP will report and assess: 
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-	 the status of the technical assistance contract including
0 	contract finances
 
0 status of personnel assignments

0 staff and performance against workplans
 

-	 project implementation progreso including 
* 	 quantitative and qualitative achievement of project targets for 

each project element 
0 	impediments to implementation
 

-	 indicators of achievement of institutional development goals including

0 introduction of various systems for DPUK use
 
0 organizational improvements
 
o 	 development of the DPUP/DPUK link 

-	 anticipated progreso in the upcoming quarter
 

The 	COP will make appropriate recommendations for improvement in each
 
Quarterly Report and will prepare a synopsis of project achievements,
 
inpediments and recommendations with special emphasis on issues of
 
clicy import for an annual presentation to the Highway Steering
 
ommittee.
 

4. 	Manage the Special Studies agenda:
 
- prepare, for GOI and USAID review, annual agendas for Special Studies
 

topics including draft scopes of work, a plan of work, schedules and
 
a budget for each
 

-	 identify appropriate candidates to perform Special Studies work. For
 
consultant assistance financed outside the long-term technical
 
assistance ccntract (i.e., from the Special Studies fund), coordinate
 
preparation of background and briefing materials for these
 
consultants' use
 

- manage the conduct of any Special Studies performed in-house by the
 
long-term technical assistance team
 

5. 	Assume direct responsibility for Special Studies concerning Sustainable
 
District Road Management Strategies
 

LOCAL GOVERNMEIT SPECIALIST/DEPUTY CHIEF OF PARTY
 

Location of Assignment: Project Management Unit, Jakarta; extensive
 
tzravel (two weeks per momth).
 

Duration of Assignment: five and one-half years (66 person-months).
 

Qualifications: minimum Masters degree in business, public finance,

administration, economics or related social science preferred. Extensive
 
experience in institution-building projects in deveIloping countries. At
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least three years previous experience with local government planning,
 
budgeting, and/or personnel procedures in Indonesia required. Previous
 
experience in project or impact evaluation desirable. Ability to
 
communicate effectively in Bahasa Indonesia (FSI 3/3 minimum) necessary.
 
Facility with common micro-computer programs required.
 

Responsibilities: the local government specialist will be the Deputy
 
Chief of Party. He/she will be based in the PMU and will develop working
 
contacts with Bangda, PUOD and province counterparts in the Home Affairs
 
structure. The specialist will have general responsibility to: monitor and
 
facilitate the development of procedures for project implementation,
 
particularly the flow of funds; assist and evaluate the development of
 
institutional capabilities to maintain and manage district networks; and
 
contribute to Special Studies which have special implications for
 
institutional development. Specifically, the specialist will:
 

1. 	Monitor and facilitate development of procedures for project
 
implementation:
 
- assist PMU and Bangda counterparts to assure: that project funds are
 

budgeted in time for field implementation; that funds for different
 
project activities are budgeted through appropriate funding channels
 
and are under the spending authority of the appropriate implementing
 
agency at the appropriate level of government.
 

- assist to develop formats for annual budget proposals (DUPs) for
 
project activities which retain the flexibility necessary for field
 
implementation needs, particularly for road and equipment maintenance.
 

-	 assist Bangda, PUOD and province counterparts to develop decrees,
 
letters of decision and other documents related to formalizing
 
decisions concerning changes in organization, authorities, personnel
 
or funding.
 

-	 establish within the PMU a monitoring system, using common
 
micro-computer software, to monitor the disposition of project funds.
 

2. 	Assist and evaluate development of institutional capabilities
 
- assist GOI counterparts to identify benchmarks and measure progress
 

against them for achieving project objectives concerning the
 
improvement of DPTK capabilities to manage and maintain district road
 
networks.
 

- assess the appropriateness of organizational, staffing and financial 
arrangements for maintenance management, equipment and workshop 
managezen: and w-orks supe--ision. Recomed izero;ezents accordingly. 

- assist GOI counterparts to identify benchmarks and to measure
 
progress against them for developing DPUP support and assistance to
 
DPLJs. Assist to identify raquired imorvements.
 

-	 analyze the flow of GOI funds, contracting and contract paymeat
 
procedures, identifying impediments and calculating losses
 
attributable to delays. Recommend improvements accordingly.
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3. 	 Special Studies
 
- as ist the Chief of Party to develop annual Special Studies agendas,
 

focusing on institutional and financial concerns
 
- identify special social science skills (sociology, public finance,
 

public'administration, etc.) needed for particular Special Studies
 
participate directly in, or assist to prepare background and briefing
 
papers fort Special Studies on Local Revenues for Maintenance,
 
Alternative Approaches to Conducting Maintenance, Dist:rict Equipment
 
Policy, Improving Performance of Small Contractors, DPUK
 
Organizational Structure and Personnel Needs, and Budget Procedures
 
and Work Delays
 

-	 monitor and evaluate performance of Special Studies follow-on field
 
trials of alternative approaches to conduct maintenance and local
 
revenue pilots
 

4. 	Other
 
-	 assist Training Advisor as required, particularly in developing
 

locally-appropriate maintenance promotional materials.
 

TRANSPORT PLA4NER ECONOMIST
 

Location of Assignment: Sub-Directorate of Local Roads, Directrate of 
Planning, Bina Marga, Ministry of Public Works, Jakarta; occasional travel 
(one week per mouth). 

Duration of Assignment: three years (36 person-months) with short-term
 
follow up vis. ts as needed (up to 6 person-months).
 

Qualifications: at least a Masters Degree in transport economics;
 
extensive experience with low volume rural roads in developing countries;
 
facility with micro-computer applications of common spreadsheet programs;
 
demonstrated ability to present ideas to non-specialists.
 

Responsibilit!es: the econornist wLll have responsibilities for aspects of 
=cut!z t o. a~~-.z '~ s a::d Special. St'.des. I-n 

conducting these tasks he will work primarily v:ith the staff of the 
Sub-Directorate of Local Roads in Biaa Marga's Bureau of Planning in the 

..... c rE;c-t t3 D.1reaztcr of z?---_.c.o ds-a-"'" the .--
Primary responsibilities will include: 

1.. 	 Rcutine l~~ain 
- assist Sub-Directorate staff and, by the fourth year, DPUP staff to 

update the Simplified Table year-by-year; 
- prepare alternative approaches to the use of the Simplified Table for 

selecting roads for rehabil .tation when present road condition 
clearly impedes traffic and makes traffic-based calculations 
unreliable indicators of rehabilitation benefit. Alternative 
approaches will be simple, low-cost and easy for DPUK staff to 

3/CV
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apply in the field and will be prepared in time for use in the 
1990/91 GOI fiscal year; 

- as needed, develop simple origin/destination survey formats and 
procedures for measuring maintenance and rehabilitation impact on 
transportation costs and volume. Oversee their introduction to
 
district staff;
 

- provide ra-the-job training to Sub-Directorate and DPUP (DPUK and 
Bappedas?) staff in the application of the Simplified Table, 
alternative selection methodologies, andO/D surveys. 

2. Background studies:
 

-	 with the assistance of the local government specialist and the 
teams's engineers, survey the history of the networks now in place in

the project districts and analyze how roads entered the networks, the
 
pattern of DPUK attention to them, -nd the degree to which existing

road surface and conditions correlate to traffic levels.
 

- for later application in defining Very Important Networks and for 
maintenance promotional materials, calculate for road surfaces and 
conditions actually found in project districts:
0 	life cycle comparisons of costs and benefits (economic and
 

financial) of maintenance regimes versus non-maintenance regimes
 
on 	representative road links;
 

o whole network models demonstrating costs and benefits and the 
budgetary implications of maintinance versus non-maintenance
 
regimes;
 

o models which optimize the economic return to given levels of
 
expenditure from district budgets for roads.
 

The calculations and models will be presented in a form easily
 
comprehended by GOI counterparts and local politicians.
 

3. Special Studies:
 
- assist the Chief of Party to identify and prioritize Special Studies
 

topic agendas each year and to prepare background/briefing materials
 
for any Special Studies perEormed by outside parties:
 

primary .s-.:eresponsib±lity for coducting the Very Important 

TRAINING ADVISOR
 

Location of Assignment: Project Management UnLit, Jakarta; extensive
 
travel (two weeks per month).
 

Duration of Assignment: two and one-half years (30 persoa-months) with
 
short-term follow up visits as needed (up to 6 person-months).
 

/' 



0-9
 

LONG-TERM TA CONTRACT
 
DRAFT JAKARTA -LEVEL
 

Qualifications: a registered engineer with at least five years
 
specialization in organizing and managing training programs for road 
maintenance or rehabilitation field staff in developing countries.
 

Responsibilities: the Training Advisor will based in the PMU and will
 
work primarily with DPUP and Diklat Bina Marga training staff. The advisor
 
be assisted by a Training Assistant, gradually transferring responsibility
 
to the Assistant. The Training Advisor's primary tasks will include:
 

1. 	Develop an overall project training plan. Specifically, the advisor
 
will:
 
- survey existing in-country formal training courses. DrawLing on work
 

performed by Bridging consultants, the advisor will review the 11
 
standard Diklat courses for DPUK staff; assess equipment training
 
from private equipment suppliers; with Diklat Bina Ma--a assistance,
 
inventory existing training materials available at the Diklat, the
 
PusDiklat, RTCs and DPUPs; and identify and assess any other relevant
 
training resources available including long-term in-country academic
 
courses.
 

- assess the training needs-of project DPUK staff, minimum requiremenl:s
 
for DPUP staff to develop a guidance and supervision role for the
 
work of DPUKs, and additional requirements for Sub-Directorate staff.
 

- assist DPUP and PMU counterparts to develop appropriate trainee
 
selection criteria
 

- prepare an overall project training plan identifying skill
 

achievement targets, and the timing, duration, venue and a budget for
 
each type of training required. The plan will place particular
 

emphasis on practical hands-on training methods, increasingly
 
conducted in the project districts and increasingly involving DPUP
 
and ALKAL staff in the training of DPUK personnel. The plan will
 
also pay particular attention to developing Model Force Account Crewi
 

as a training mechanism for road rehabilitation skills.
 

2. 	Assist DPUK and DPUP staff to develop annual training plans.
 

3t 	Assist PMU staff to develop and implement a training monitoring system
 
Whic!i: 

- _~k~ ±=i~u- -rc,ride a--! ne-nocth3 type cfta. 	 (f4 by 
training) 

- tracks training outputs achieved 
the present locati and Joh ef fc-er 

trainees 
- assesses the degree to which skill achievement targets are being met 

a7d sk2i.s :azght are actz-ajv _ 

4. 	Assist PMU staff to develop a management system for long-term in-country
 
academic training.
 

5. 	Assist to develop maintenance promotional materials
 
for
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MAINTENAN CE/HIGHWAY ENGINEER 

Location of Assignment: Project Management Unit, Jakarta; occasional
 

traveL (Cone week prm.month). 

Duration of Assignment: four years (48 person-months).
 

Qualificarions: the maintenance/highway engineer will be a roads engineer
 
registered with 	 . The engineer will have had management 

all 	aspects of road operations: traffic and condition sun,'eys, design,
 
macerials resting and control, equipment and workihop managemenz, and force
 
account and contractor implementation. He/she will be familiar with all
 
aspects of Maintenance Management Systems. Piior experience implementing
 
mainte'ance management in Oeveloping countries will be required. Experience
 
with non-force account approaches to maintenance is desirable.
 

Responsibilities: the malntenance/highway engineer will be responsible
 
for the overall implementation, monitoring and evaluation of the project
 
civil works program. The engineer will assist as needed with engineering
 
and management aspects of the Special Studies program. He/she will report
 
to the Chief of Party and will work on a da.Uy basis with PMU counterparts,
 
developing contacts outside the PHU with the Sub-Directorate and PA.LAN in
 
Jakarta, while establishing province contacts with province-level consultant
 
engineers. Specific responsibilities will include:
 

1. 	develop civil works program
 
- assist Sub-Directorate to establish guidelines for annual maintenance
 

and rehabilitation plans
 
- assist Sub-Directorate to develop and improve technical standards for
 

district maintenance prcgrams (performance standards, etc.)
 
- assist PMU to establish and operate an information system to
 

consolidate province reports of !Jhysical progress of civil works
 
- assist PMU to determine timing and procedures for works certification
 

by AID, and to coordinate the certification and reimbursement process
 
- perform spot checks of maintenance and rehabilitation works
 

2. 	monitor and assess projec.: achievements in increasing DPUK technical
 
performance: working with the Local Government Specialist, the engineer
 
will assist the Sub-Directoratl to identify performance indicators and
 
to track progress ogainst performance targets for:
 

- coaducting road rehabilitation to standard 
- planning and managing maintenance 
- managing equipment 
- conducting tr:ffic counts and condition surveys 

The engineer will identify problems in each of these areas and recommend
 
improvements accordingly.
 



0-li
 

LONG-TERM TA CONTRACT 
DRAFT JAKARTA -LEVEL 

3. 	assist in the planning and/or conduct of selected Special Studies
 
- advise on engineering aspects of the Special Studies agenda,
 

preparing background and briefing materials as needed.
 
- assume primary responsibility for engineering aspects of Special
 

Stuedes into Alternative Maintenance Approaches and for evaluating 
"the technical quality of follow-on maintenance trials 

4. 	other
 
-	 assist Sub-Directorate to form and administer a Maintenance Technical
 

Panel to periodically review progress of maintenance programs and
 

-inventory techn.cal manuals, guidebccks, planning forms, etc. 
available withi Biza Marga. r =adeDezerwine which are -:-e 
available for district use and assist the Sub-Directorate and Bangda 
to develop a program for their disemination and for appropriate 
training to accompany distribution 

- assist Training Advisor to identify training needs and to assess
 
training availability and appropriateness
 

- assist Training Advisoz to develop maintenance promotional materials
 
and to monitor the effectiveness of Model Force Account Crews as a
 
training vehicle.
 

TRAIING ASSISTANT*
 

Location of Assignment: Project Management Unit, Jakarta; frequent tiave 

(two weeks per month). 

Duration of Assignment: five years (60 person-modths). 

Qualifications: a minimum Bachelors Degree in engineering, administration 
or another social science. Proven administrative capability with at least 
five years administrative experience. Prior ,,-i.rience with training 
programs, preferably related to public works training, desirable. 
Micro-computer skills for spreadsheet and data-lase managemeat software 
necessary. Abilil:y to write and speak basic hngiish required. 

Responsibilities: the training assisran,: will assist the Training
 
Advi1or. It is expected the assistant will handle day-to-day communications
 
with Indonesian public and private sector training institutions, develop and
 
operate micro-comiputer monitoring 3ystems for the training program,
 
administer training finances and assume full responsibility for
 
administering the training program upon the departure of the Training
 
Advisor.
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MANAGEMENT ASSISTANT*
 

Location of Assignment: Project Management Unit, Jakarta
 

Duration of Assignment: five and one-half years (66 person-months).
 

Qualifications: minimum Bachelors degree in business, accounting, public
 
administration or related fields. At least five years administrative 
experience. Familiarity with common micro-computer spreadsheet or datatase 

&&~e.Gccd -te z spoken .z~~:apa'1 t =e~essav7. 

Responsibilities: the management assistant wil be directly respczsible
 
to the Chief of Party for administering contract accounts, vouchers,
 
organizing project reports and other duties.
 

SECRETARIES*
 

(the consultant team will arrange for secretarial support in Jakarta as
 
required. It is anticipated that two secretaries in the PMU will be
 
required and that micro-computer word processing and spreadsheet skills will
 
be desirable).
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MAINTENANCE/HIGHWAY ;!NGINEER 

Lcication of Assignment: one in each Provincial Public Works Office, Ujung 

Pandang and Kupang; frequent fie-ld rravel. 

Duration of Assigument: five and one-half years (66 person-months). 

Qualifications: the maintenance/highway engineer will be a senior roads 
eaineer registered with . The engineer will have had extensive 
management experience with low-volume road projects in developing countries, 
i---lud-Ing al1 astects of road operations: traffic and condition surveys,

design, materials testing and control, equipment ;nd workshop management,
 
and force account and contractor implementation. He/she will be familiar
 
with all aspects of Maintenance Management Systems. Prior experience

:implementing maintenance management in developing countries will be
 
required. 
Experience with non-force account approaches to maintenance is
 
desirable.
 

Responsibilities: the Maintenance/Hignway Engineer will be the Team
 
Leader of the consultant group in eact province. The engineer's counterpart

will be the PCU Director. The Engineer will manage the overall effort of
 
the province consultant team. He/she will work directly with provincial
 
staff, developing the strengths of DPUP and ALKAL offices, to support
 
improved performavce of district road works and to introduce effective road
 
management and maintenance to the DPJK. Specific responsibilities will
 
include:
 

1. 	manage province consultant team
 
-
 prepare annual workplans, with province counterparts, for the work of
 

the team as a whole and for individuals
 
- periodically assess team's performance and individuals' performance
 

against workplan targets
 
- administer province-specific contract accounts, personnel matters,
 

etc.
 

2. develop province civil works program: as the senior engineer for
 
project work within the province, the engineer will be directly

responsible for the quality of road planning, road maintenance and road
 
rehabilitation activities. 
This will require that the engineer:
 
- supervise the introduction and implementation of traffic count and
 

road condition surveys
 
-
 oversee the selection, design, budget preparation and implementation
 

of rehabilitatiou work (the engineer will review each design for
 
adherence to project standards and engineering soundness. His/her
 
formal approval of designs will be required prior to any AID
 
commitment of funds for rehabilitation)
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initiate the introduction of Maintenance Management Systems to each
 
district (the engineer's approval of a district's Annual Maintenance
 
Plan will be required prior to any AID commitment of funds for
 
rehabllitation in that district for that year) and oversee the
 
implementation of both force account and alternative approaches to
 
conducting malutenance in the field
 

3. 	 report project progress periodically to the PMU 

4. 	monitor and assess achievements in increasing DPUK capabilities to
 
- conduct traffic counts aud condition surveys
 
- conduct road rehabilitation to standard
 
- plan and manage maintenance
 
- manage equipment
 

5. 	identify training needs within the province and assist the Training

Advisor to develop annual training plans and programs accordingly.

Directly monitor the performance of the Model Force Account Crew
 

6. 	serve on the Sub-Directorate of Local Roads' Maintenance Technical Panel
 
to periodically review progress in developing effective maintenance
 
programs.
 

7. 	represent the project team to political leaders within the province to
 
increase awareness and understanding of maintenance benefits.
 

EQUIPMENT MANAGEMENT SPECIALIST
 

Location of Assignment: one in each Provincial Public Works Office, Ujung
 

Pandang and Kupang; frequent field travel.
 

Duration oa Assignment: three years (36 person-months).
 

Qualifications: the Equipment Management Specialist will have had long

experience in the ma-nagement and repair of all rypes of heavy cons z-uczion
 
equipment and vehicles including hands-on experience as an operator and/or

mechanic, preferably starting as an epvrentice and gaining exDerience on the
 
job. he/she will have had supervisory experience managing equipment shops
 
or depots including assigning equipment, controlling it, servicing it, cost
 
accounting and ensuring its productivity. The Equipment Management

Specialist will be familiar with procitrement proceduies for heavy equipment,
 
spare parts, interchangeability of makes, requirements for standardization
 
of equipment, etc. The Specialist will have intimate knowledge of warehouse
 
requirements and procedures needed to support an operating equipment group

including fuels, lubricants, etc., and the proper stocking, management and
 
control of parts and fuels. Experience in budgeting for equipment
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maintenance and for the equipment components of construction work is
 
required. Experience as a trainer of operators, mechanics, service
 
personnel and/or workshop administrators is required. The Equipment

Management Specialist will have had prior experience working in developing
 
countries.
 

Responsibilities: working with DPUP and ?1LKAL counterparts, the Equipment
 
Management Specialist will develop effective equipment operation and
 
management programs in each project district gradually transfering this
 
responsibility to the Assistant Engineer for Equipment and Workshops.
 
Specifi.cally, the Specialist will:
 

1. 	adapt equipment and workshop management procedures now in use at 
province-level ALKALS to district needs. This will require the 
Specialist to: 
- review equipment operations now underway in each district 

introduce ALKAL procedures to each DPUK, simplifying and modifying to
 
district needs as appropriate
 

- organize seminars, conduct frequent on-the-job training visits to
 
effect the smooth implementation of new systems, making maximum use
 
of skills available at the province level for thls purpose
 

-	 assess progress and adjust approach accordingly 

2. 	develop effective procedures for the ALKAL/DPUP to support DPUK
 
equipment operations, including procedures for heavy repairs, training,
 
any equipment pooling, etc.
 

3. 	define organizational responsibilities and job descriptions for key
 
individuals within workshop and equipment operations groups. Develop
 
job descriptions and identify minimum skill requirements for key staff
 
within these units and assist Training Advisor to assess annual training
 
needs and opportunities
 

4. 	introduce the use of equipment management system (EMS) information as a
 
tool to measure organizational performance
 

5. 	for later application under Special Studies, analyze a) the
 
effectiveness of equipmenc use (cost of operating different fleet
 
configurations), and b) the appropriateness of different equipment
 
types, sizes and fleet sizes to district needs (in carrying out (b),
 
assess other donors' current experience including ILO experiments with
 
3abor-based "approprLate" equipment)
 

6. 	assess needs, and prepare lists, specifications and tender documents for
 
equipment procurement planved for the mid-year of the project
 

7. 	assist in annual planning and budgeting
 
- for the distribution of annual equipment maintenance funds
 
-	 for direct equipment operation and repair ccsts ("rental rate"
 

calculations) within roadwork DIPs
 

-3 
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8. 	oversee, through frequent visits, the equipment operations of the Model
 
Force Account Crew. Assist to develop Model Crew equipment operations
 
as an example and an effective teaching mechanism for equip?-ent
 
operators and administrators from other districts.
 

LOCAL GOVF2,NMENT COORDINATOR
 
(note: local or expatriate to be determined)
 

Location of Assignment: one in each Provincial Public Works Office, Ujung
 

Pandang and Kupang;,frequenu field travel.
 

Duration of Assignment: five and one-half years (66 person-months).
 

Qualifications: the local government coordinator will have intimate
 
knowledge of GOI administrazl're processes and procedures including: the
 
budgeting process for both routine and development acrcounts; accounting
 
systems; personnel and contracting procedures; etc. he/she will be familiar
 
with district tax structures. The coordinator will also be familiar with
 
district and province government relationships between agencies at each
 
level and between the two levels. He/she will have had previous experience

with donor-funded projects aimed at building local government institutional
 
capabilities, and will be familiar with basic concepts of data gathering for
 
survey purposes. Good written and spoken English language capability
 
required.
 

Responsibilities: the Local Government Coordinator will have general
 
responsibility to integrate the technical requirements of road mainteaance
 
and management with the administrative procedures prevailing in the project
 
areas. Specifically, th-7Coordinator will:
 

1. 	monitor the organization and staff structure of project DPUKs,
 
identifying problem areas and assisting to effect improvements
 

- assist to prepare annual DUPs for project activities so that thexibi.'ry eaquired for field worK (especially for road and
 
equipment maintenance) is retained and so that activities financed
 
from different funding channels are coordinated
 

-
 monitor status of DUPs, DIPs and DIP funds for all project activities
 
- identify impediments to the flow of funds and assist to overcome them
 

3. 	advise on changes to local government legal/administrative procedures

required for new project initiatives, including:
 
- equipment, parts and materials procurement
 
- contractor supervision procedures, contractor payment procedures,
 

contract formats
 
- district or province regulations concerning equipment rental rates,
 

fuel allocations, disposition of routine budgets, etc.
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4. 	assess the social acceptability of project initiatives, including:
 
- systems approaches to maintenance and equipment management
 
- alternative maintenance approaches
 

5. 	conditct background research as required for Special Studies on
 
administrative, financial and social aspects of road programs.
 

ASSISTANT flNGINEER (REHABILITATION)*
 

Location of Assignment: one in each Provincial Public Works Office, Ujung
 

Pandang and Kupang; frequen-L field travel.
 

Duration of Assignment: five and one-half years (66 person-months).
 

Qua.lJfications: the rehabilitation engineer will be a senior engineer
 
with itminimum civil engineering degree (Ir. level) from a recognized
 
university with specialization in road engineering. At least ten years of
 
experience in road aad bridge design and supervision. Work experience with
 
donor-funded projects for district or province roads required. Familiarity
 
with materials testing procedures, traffic count and condition survey
 
techniques required. Project management experience required. Basic English
 
language reading and conversational ability required.
 

Responsibilities: -he rehabilitaLion engineer will work with DPUP
 
counterparts to oversee the quality of planning: design and implementation
 
for project-funded ri-habilitation works. This will require frequent travel
 
to project district3. Specifically, the rehabilitation engineer will:
 

1. 	supervise the implementation of periodic traffic and road condition
 
surveys by DPHKs
 

2,, 	oversee the district ' ,r,paration of rehabilitation designs
 
-	 _-a I-_-. 3 __-- --- az =.d sc'=! 
- advise on soil or ocher resrs reqdircd 
- identify design a.Ikeiarivts (e.g. paved fors versus a.ges; 
- identify needs fct any specialized outside design assistance or 

additional train. g 
- review budget est.mates and deerm.nniag the feasiDility of 

implri~ent.ng the design wirh the r.sources and staff available 

3. 	oversee implementation zf rehabilitation works 
esLdblish effenri-d contractor supervision practices by DPUKS 

- assure that both contracted and force account work is conducted to 
standard
 

- monitor the performance of the Model Force Account crew.
 

http:implri~ent.ng
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ASSISTANT ENGINEE!R (MAINTENANCE) * 

Location of Assignment: ona in each Provincial Public Works Office, Ujung
 

Pandang and Kupang; frequent field travel.
 

Duration of Assignment: five and one-half years (66 person-montns).
 

Qualifications: the assistant maintenance engineer w!.ll have a -dnimum
 
civil engineering degree (Ir. level) from a recognized university with
 
specialization in road engineering. At least ten years of experience in
 
road and bridge design and supervision. Work experience with donor-funded
 
projects for district or province roads dc-irable. Familiarity with simple
 
materials testing procedures, traffic count and condition survey techniques
 
required. Prior exposure to road maintenance and/or maintenance management
 
systems highly desirable. Project management experience desirable. Basic
 
English Janguage reading and conversational ability required.
 

Responsibilities: the assistant maintenance engineer will assist the
 
province consultant Maiatenance/Highway Engineer a71d DPUP counterparts to
 
introduce Maintenance Management Systems to each district, to prepare Annual
 
Maintenance Plans, to guide the development of maintenance feature
 
monitoring procedures and field work methods for conducting maintenance, and
 
to monitor and evaluate the relative performance of force account and
 
alternate means of conducting maintenance.
 

ASSISTANT ENGINEER (EQUIPMENT, WORKSHOPS)*
 

Location of Assignment: one in each Provincial Public Works Office, Ujung
 

Pandang and Kupang; frequent field t:.av2..
 

Duration of Assignment: five and one-half years (60 person-months).
 

Qualifications: the equipment and workshops engineer will have had at
 
ieasz five years experience managing equipmenr shops or depots -i. 
responsibility for controlling and scheduling equipment for repair and
 
maintenance, stocking and accounting for spare parts and fuels/lubricants,
 
and maintaining workshop accounts. He/she will be familiar with all types
 
of road construction equipment and will, preferably, have had additional
 
experience as a master mechanic and/or equipment operator. Basic reading
 
and spoken English language capability is required.
 

Responsibilities: the assistant engineer for workshops and equiprent will
 
assist the Equipment Management Specialist (EMS) in all aspects of the
 
Specialists tasks and will be expected to assume the full duties of the EMS
 
upon the EMS' departure.
 

) -)
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SECRETARIES*
 

(the consultant team will arrange for secretarial support in each province
 
as required. It is anticipated that one Secretary in each of the two DPUPs
 
will be necessary and that micro-computer word processing and spreadsheet
 
skills will be desirable).
 

DISTRICT ENGINEERS*
 

Location of Assignment: one engineer _n each project district.
 

Duration of Assignment: for districts Kupang, Belu, Takalar, Jeneponto,
 
Sinjai, Bone, linrang and Sidrap five and one-half years (66 person-months)

each; for TTU and TTS three and one-half years (40 persod-months) each.
 

Qallfications: a minimum civil engineering degree (Ir. level) from a
 
recognized university with specialization in road engineering. At least
 
eight years of experienc3 in road and bridge decign and supervision. Work
 
experience with donor-funded projects for district or province roads
 
desirable. Familiarity with simple materials testing procedures, traffic
 
count and condition survey techniques required. Some exposure to
 
mai-tenance and equipment management systemi desirable. Project management

experience desirable. Basic English language reading and conversational
 
ability required. Willingness to work in rural areas required.
 

Responsibilities: the district engineers will ue responsible to the DPUK
 
Chief but will work on a daily basis with the head of the roads qection,
 
assisting to:
 

1. 	prepare annual design proposals that meet project design standards
 
2. 	conduct periodic traffic cor t and condition surveys
1) ~ -ra! zz- . z d bulgas3. 	 p:a;zze A=-lMi~z~ a Z.z z a2i ;~ 
4. 	develop Maintenance Management Systems and implement maintenance 

efte tiveiy 
5. 	supervise contractors on rehabilitation works
 
6. 	develop effective eauioment and workshop management orocedures and skills
 

District engineers will be responsible for learning maintenance management
 
techniques and procedures during the first six months of their contract.
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DISTRICT WORKS SUPERVISOBS* 

Location of Assignment: one works supervisor in each Model Force Accounz 

district (anticipated to be Kupang and Jeneponto).
 

Duration of Assignment: five years (60 person-months) each.
 

Qualification: a minimum of twelve years of experience managing large
 
crews, materials supplies and fleets of equipment for road projects. Work
 
experience with donor-funded projects desirable. Prior training experience
 
desirable. Familiarity with implementation planni.ng and monitoring

techniques, equipment management concepts, scheduling and zesource-levelling
 
procedures, and various quality control techniques required. Basic
 
conversational English required. Willingness to work in rural areas
 
necessary.
 

Responsibilities: the district works supervisors will be responsible to
 
the DPUK chief but will work on a daily basis withi the head of the DPUK
 
reconstruction group. It is expected that at least half of the works
 
supervisors time will be spent at the job site. The works supervisor will
 
assist and advise the reconstruction chief in planning and contrclling the
 
work of the Model Force Account crew. He/she will be resionsible to assure
 
that crews, equipment and materials are managed effectively, and that the
 
skills and reporting systems for effective management are trausferred to
 
district counterparts. The works supervisor will work with the province
 
consultant engineer, the province consultant equipment specialist, and the
 
consultant training advisor to assure that the Model Porce Account Crew
 
serves as an effective training exercise for staff on on-the-job training
 
from other project districts.
 

Doc.No.: 5544P
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ANNEX S
 

SPECIAL STUDIES
 



It is expected that several Special Studies will be conducted by the
 
resident long-term consultant team. Field trials of new approaches and 
specialized consultant assistance which cannot be obtained through the 
long-term consultant contract will be financed from the Special Studies 
fund. Resident consultants will prepare each year's proposed agenda of 
topics, prepare background materials, and assist to draft scopes of work for
 
any work pe;formed by outside parties. For all Studies, a review of
 
previous donor experience will be included. Participation of
 
representatives of other donors will be encouraged in the GOI review of
 
Study recommendations. The program will include at least the following
 
topics (topics expected to be performed by the resident consultants are
 
marked with an asterisk):
 

Local Revenues for Maintenance. This study will assess the potential
 
for local governments to generate or share revenue to finance the
 
maintenance of district roads. It will recommend specific pilot maintenance
 
revenue efforts to be undertaken in project districts and will provide a
 
plan and estimated budget for implementing pilot'efforts under the project.
 

*Sustaiable Dis'rict Road Management Strategies: This study will
 
analyze planning modeLs for district networks and recommend planning
 
approaches to be applied during the second half of the project. The study
 
will presume that road budgets are insufficient to meet the needs of all
 
links in the networks and that clear guidelines are therefore needed to
 
determine priorities. Consideration will be given to: 1) the adequacy of
 
existing budgets and mechanisms to determine additional budget requirements,
 
2) rules for adding new roads or removing roads from district
 
responsibility, 3) definitions of Very Important Networks to prioritize

attention within each network, and 4) low-cost alternatives for low priority
 
roads (e.g., the use of paved fords, redirection of the Padat Karya program
 
to rehabilitate old Padat Karya roads again or to maintain them, etc.).
 

*Alternative Approaches to Conducting Maintenance: This study will
 
review past experience with alternatives to force account for conducting
 
maintenance and will recommend, plan and budget for pilot trials of
 
non-force account efforts in selected project districts. The purpose will
 
be to determine the most cost-effective techniques possiole. Alternatives
 
considered will inclue: roadman systems, contracting selected maintenance
 
tasks, and community initiative. Special Studies funds will be available
 
for financing adaptive trials of alternative systems in selected districts.
 

District Equipment Policy: This study will review present district
 
equipment practices including rental policies and the sources and adequacy
 
of maintenance and repair funds. It will recommend alternative policies to
 
assure that districts can financially sustain the equipment fleets required
 
over the long term.
 

Improving Performance of Small Contractors. This study will review
 
policies toward small contractors under the Inpres programs and analyze
 
their effectiveness in promoting quality performance and increasing the
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capabilities of the contractors concerned. The analysis will focus on the
 
incentives and disincentives to contractors that are built into present
 
policies. It will make specific recommendations for improvement in at least
 
six areas: correlation of contract size with contractor class, contract
 
terms and condicions, equipment policy, supervision procedures, allowance
 
for profit, and single-year versus multi-year contracts.
 

DPUK Organizational Structure and Personnel Needs. This study will
 
analyze the effectiveness of DPUK organizational structures and recommend
 
minimum elements for inclusion in all. It will review present systems for
 
establishing the size, skills and work responsibilities of key staff units
 
in the DPUK structure and recommend improvements accordingly. Explicit
 
consideration will be made of the incentives and disincentives which stem
 
fom: permaaent versus temporary employment status, rewards for
 
performance, career advancement, and ccmpetition with the private sector.
 

Budget Procedures and Work Delays. This study will assess the impact
 
on work quality of delays caused by budget procedures and recommend specific

improvements. It will cover at least: the costs of delays in asphalt
 
distribution and alternatives such as stocking in the prior fiscal year, and
 
4he co3ts, particularly for maintenance, of delayed disbursement of Inpres
 
-unds to district authorities and potential alternatives including stocking

Oof materials in prior fiscal years, transfering maintenance allocations from
 
the development to the routine budget, etc.
 


