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Project Implementation 
 

TA No. 
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Total Project Cost 77.8 80.8 
   Foreign Exchange Cost 69.6 76.5 
   Local Currency Cost 8.2 4.2 
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   Foreign Exchange Cost 62.8 75.3 
   Local Currency Cost 4.9 3.2 
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Fact-Finding 
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Loan Effectiveness No later than 3 May 1993 17 Mar 1993 
First Disbursement  23 Jul 1993 
Loan Closing 30 Jun 1996 30 Jun 1997 
Project Completion 31 Dec 1995 30 Jun 1997 
Months (Effectiveness to Completion) 38 51 

 
Borrower   Government of the Kingdom of Cambodia 
 
Executing Agency  Ministry of Planning 
 

Mission Data 
 

No. of Missions No. of Person-Days 

Fact-Finding 1 34 
Appraisal 1 117 
Project Administration   

Inception 1 16 
Consultation 2 21 
Review1 19 156 
Project Completiona 4 32 

Operations Evaluation 1 25 

                                                   
1 Including missions from the four ADB divisions (Agriculture and Rural Development Division West; Education, Health and 

Population Division West; Energy Division West; and Transport and Communications Division West). 



EXECUTIVE SUMMARY 

 
 The Special Rehabilitation Assistance Project was the first project assistance provided by an 
international donor after the signing of the international peace agreement on Cambodia (the Paris 
Accord) in October 1991. After two decades of war and civil strife, the country was in urgent need of 
financial support to meet basic humanitarian needs and remove critical physical and social 
infrastructure bottlenecks.  The response of the Asian Development Bank (ADB) was quick and 
decisive. The Project was prepared as an emergency loan in accordance with ADB’s policy on 
rehabilitation assistance after disasters. 
 
 The Project was to assist the Government of Cambodia repair and restore essential 
economic and social infrastructure to forestall further deterioration of basic public services, and 
reestablish a sustainable degree of economic and social stability in the country as a basis for future 
reconstruction efforts. The Project covered the rehabilitation of critical physical and social infrastructure 
in four sectors: transport, power, agriculture, and education. Each project component comprised a set of 
subcomponents and subprojects. A sector-type approach was adopted to permit flexible adjustment 
of project scope and reallocation of loan proceeds between sectors. 
 
 The project cost was estimated at $77.8 million at appraisal, financed by a loan of SDR47.9 
million (equivalent to $67.7 million) from ADB’s Special Funds resources. Two technical assistance 
(TA) grants ($7.4 million) were attached to the loan to finance project implementation consultants, 
including cofinancing from the Swedish International Development Cooperation Agency ($3.2 
million). The remaining $2.7 million was financed by the Government. The actual project cost was 
$80.8 million, including a supplementary TA ($2.6 million) approved in 1995. The Project was 
implemented from 1993 to 1997, delayed by one year. 
 
 The Project was in accordance with ADB’s operational strategy at appraisal, which focused 
on meeting the country’s urgent needs for immediate rehabilitation of key infrastructure components. 
The Project is also consistent with ADB’s current operational strategy, which focuses on pro-poor 
economic growth and provision of an enabling environment (including physical infrastructure) for 
private sector participation in development. Except for the agriculture component, the selection of 
the Project’s components was appropriate. Strengths of the project design included the sector-loan 
approach that provided flexibility in project implementation, a cost-effective approach that maximized 
the Project’s outputs within the given budget, and the mobilization of other donor assistance to 
finance the consultants, which enabled expeditious project delivery. However, the Project included a 
fertilizer subcomponent that was less relevant. The target of the irrigation rehabilitation was 
unrealistic as the irrigation schemes in Cambodia, due to their originally poor technical design, could 
not be quickly fixed under the emergency loan. 
 

Most of the project outputs envisaged at appraisal were largely achieved with minor 
exceptions. The field inspections of the Operations Evaluation Mission (OEM) found good quality for 
most project facilities, including roads, port facilities, power generating units and distribution system, 
school buildings, and four irrigation systems. While most project outputs fulfilled the Project’s 
objective of removing the bottlenecks in the key infrastructure components, the provision of fertilizer 
did not achieve the Project’s objective and the achievement in the irrigation rehabilitation 
subcomponent was substantially below what was expected at appraisal. 

 
The Project was prepared in 10 months without a project preparatory technical assistance 

(PPTA) and implemented with moderate (one year) delays in spite of the difficult country conditions, 
including security problems. The government agencies performed well in project implementation. 
Due to the nature of rehabilitation that treated the existing structures as sunk costs, most investment 



 

under the Project resulted in high economic returns, as confirmed by the OEM’s calculation of the 
economic internal rate of return (EIRR) for typical subprojects. Inefficiency was found in some minor 
items, which accounted for less than 10 percent of the total project cost. 
 

The Project’s sustainability is unsatisfactory. In particular, most roads (the single largest 
investment under the Project) have not been properly maintained due to the low design standards, 
the lack of operations and maintenance (O&M) policy and procedures, inadequate O&M funds, and 
weaknesses in the agencies responsible for road maintenance. The four irrigation schemes 
rehabilitated under the Project also suffered from insufficient O&M funds and institutional 
deficiencies. 
 

The Project had a positive impact on the government agencies in terms of established 
management systems and enhanced staff capacity. The private sector also developed its capacity 
through engaging in subproject implementation. The Project’s impact on beneficiaries, however, was 
minimal as the Project did not include a component to organize beneficiary groups. The Project did 
not have negative environmental impacts and the power component had a noticeable positive impact 
on the environment by replacing a large number of inefficient small generators. 

 
Overall, the Project is rated successful. The performance of both ADB and the Government 

is rated satisfactory. ADB delivered the Project in just 10 months, enabling the international 
community to provide the urgently needed assistance to Cambodia only 13 months after the signing 
of the Paris Accord. ADB contributed to smooth project implementation through intensive supervision 
by review missions. The Government was generally in compliance with the loan covenants, except 
for two covenants relating to timely provision of counterpart funds and maintenance of project 
facilities. The Ministry of Planning and the Implementing Agencies performed well in project 
implementation. 

 
The Project’s socioeconomic impact was significant. It provided urgently needed road access 

for local residents, travelers, as well as the commercial and industry sectors. The Sihanoukville Port, 
after rehabilitation, played a key role in facilitating the inward and outward flow of goods for the 
country and contributed to economic recovery. The power component increased generating capacity 
in the capital city and reduced system losses. The reliable power supply benefited households and 
facilitated private sector development. The education component relieved the key constraint of 
overcrowded classrooms and contributed to the restoration of normal operations in 67 schools. 
While the Project’s impact on the agriculture sector was small as the irrigation subcomponent 
rehabilitated only 2.5 percent of the country’s irrigated area, its socioeconomic impact on the four 
subproject sites was demonstrated by increased rice production and employment. Overall, ADB’s 
timely delivery of the Project was highly appreciated by the Government and other international 
donors. 
 
 Key issues were identified. First, the urgent need for expeditious delivery of emergency 
assistance brings about risks in project quality caused by the limited time and information available 
for project processing. The Project’s experiences showed that it was worthwhile to take the risks as 
the Project’s benefits and development impacts far exceeded its investment costs and problems. 
Furthermore, the risks in project design could be mitigated by timely adjustment of project design 
during implementation. Weakness in government implementation capacity could be overcome by 
intensive use of experienced consultants. 
 

Second, the sustainability of most project roads is poor, with causes including               (i) 
government inability to control overloaded trucks, (ii) a lack of an appropriate O&M mechanism, (iii) 
insufficient O&M budget, and (iv) distorted incentives that led to government officials focusing on 
investment projects instead of O&M.  These sectoral issues require long-term efforts from the 
Government and international donors. The Government needs to review its O&M policy and 



 

mechanism. The design of future projects needs to develop O&M procedures and strengthen O&M 
agencies, including provision of O&M equipment. Given the reality that the Government is unable to 
provide sufficient O&M funds for all investment projects in the near future, the establishment of an 
O&M endowment fund may deserve consideration. Each investment project could set aside 20-25 
percent of its funds, deposit them into the fund, and use the interest earnings from the fund 
exclusively for O&M.  
 

Lessons relating to the design and implementation of emergency loans include the following. 
First, emergency loans should not include components with complicated issues that require long-
term studies and preparation. Second, emergency loans should adopt a “process approach” to 
permit flexible adjustment of project design during implementation. Third, special treatment should 
be given to emergency loans when necessary, including intensive use of consultants, ADB financing 
of most or even all project costs, and ADB financing of O&M funds for a fixed period. Last, follow-up 
projects could be prepared in parallel with emergency loans to address policy and institutional issues 
and sustain the benefits of the emergency loans. 
 



I. BACKGROUND 
 

A. Rationale 

 
1. The Project1 was the first project assistance provided by an international aid agency to 
Cambodia after the signing of the international peace agreement on Cambodia (the Paris Accord) in 
October 1991. After two decades of war and civil strife, the country was in urgent need of financial 
support to meet basic humanitarian needs and remove critical physical and social infrastructure 
bottlenecks. The Asian Development Bank (ADB) played a lead role among international donors in 
mobilizing external assistance for Cambodia in the postwar stage. Despite the difficult security and 
political situations, ADB fielded several missions immediately after the Paris Accord, renewed ties 
with Cambodia, and formulated an interim operational strategy in 1992, which focused on providing 
assistance for emergency rehabilitation of key infrastructure facilities while conducting sector work to 
develop strategies and long-term development programs. 

2. The Project was approved as a timely response to an urgent appeal issued by the United 
Nations (UN) Secretary General in April 1992 for international support for an emergency 
Rehabilitation Program for Cambodia (RPC). ADB was closely involved in the formulation of the 
RPC, and the Project was urgently needed to demonstrate the international community’s support for 
the country so as to strengthen its political and social stability, and to act as a catalyst to mobilize 
external assistance for Cambodia. 
 
3. The Project was designed in accordance with ADB’s policy on rehabilitation assistance after 
disasters, which classifies wars and civil strife as man-made disasters that damage infrastructure 
and interrupt economic development. The policy emphasizes that time is of the essence for 
rehabilitation projects, which should be prepared and implemented in a much shorter period than 
normal projects, and recommends that emergency projects be simple in nature, focus on immediate 
needs without heavy demand for policy and institutional changes, and adopt a sector-type approach 
to permit flexible adjustment of project scope during implementation. 
 

B. Formulation 

 
4. Based on the requirements of the above policy, the Project was processed without a project 
preparatory technical assistance (PPTA) and delivered in just 10 months. As the result of sector 
assessments conducted in fact-finding and appraisal, four sectors—transport, energy, education, and 
agriculture—were selected for rehabilitation under the Project because of their urgent need for 
rehabilitation and their wide impacts on the population. For example, agriculture supported the 
livelihood of about 85 percent of the population. Transport and power were identified as the most 
critical bottlenecks in the country’s economic recovery. Education was a high priority because of the 
urgent demand for skilled human resources for the country’s postwar reconstruction. The selection 
of these sectors was also based on the sectoral priority of the Paris Accord, and the Project was 
formulated in close consultation with other donors, especially the International Monetary Fund, 
United Nations Development Programme (UNDP), and World Bank. 
 

                                                   
1 Loan 1199-CAM(SF): Special Rehabilitation Assistance for $67.7 million, approved on 26 November 1992. 
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C. Purpose and Outputs 

 
5. The Project’s objective was to assist Cambodia in repairing and restoring essential economic 
and social infrastructure to forestall further deterioration of basic public services, and reestablish a 
sustainable degree of economic and social stability in the country as a basis for future reconstruction 
efforts. The Project’s scope covered the rehabilitation of critical physical and social infrastructure 
facilities in four sectors: transport, power, agriculture, and education. The transport component 
included subprojects in roads, railways, and ports, including rehabilitation of 500 kilometers (km) of 
national roads. The power component focused on rehabilitating the dilapidated electricity systems in 
Phnom Penh, including three subprojects: Lot 1—new diesel generating sets with a capacity of 12 
megawatts (MW); Lot 2—spare parts to rehabilitate 7 x 2.1 MW generating sets; and Lot 3—
rehabilitation of the distribution system. The agriculture component comprised procurement of 
18,000 tons of fertilizer and rehabilitation of 20 irrigation schemes with a service area of 50,000 
hectares (ha). The education component focused on rehabilitation of up to five secondary schools in 
each of the 19 provinces, rehabilitation in selected post-secondary institutions, and a small budget 
for procurement of science equipment, furniture, and paper for printing textbooks. In view of the 
constantly changing situation in Cambodia, the Project adopted a sector-type approach to permit 
flexible adjustment of project scope and reallocation of loan proceeds between sectors during project 
implementation. 
 

D. Cost, Financing, and Executing Arrangements 

 
6. At appraisal, the total project cost was estimated at $77.8 million, of which 47 and 26 percent 
were allocated to the transport and power components, respectively, in view of their heavy 
rehabilitation costs. Agriculture and education received 16 and 11 percent, respectively, of the 
project costs. Appendix 1 provides details of the project costs and their allocation among the sectors. 
An ADB loan of SDR47.9 million (equivalent to $67.7 million) from ADB’s Special Funds resources 
was provided to finance the entire foreign exchange cost and 60 percent of the local currency cost. 
The project costs included $7.4 million of TA grants for consultant services, financed by the Japan 
Special Fund ($4.2 million) and the Swedish International Development Cooperation Agency ($3.2 
million).2 The Government was to finance the remaining local currency expenditures of $2.7 million. 
  
7. The Project’s Executing Agency (EA) was the Ministry of Planning (MOP). Under the overall 
coordination of MOP, four ministries acted as Implementing Agencies (IAs) in charge of project 
implementation in the four sectors. These IAs were the Ministry of Public Works and Transport 
(MPWT), Electricité du Cambodge (EDC), Ministry of Agriculture, Fisheries, and Forestry (MAFF), 
and the Ministry of Education, Youth, and Sports (MEYS). A project monitoring coordination unit 
(PMCU) was established in MOP to coordinate overall project implementation, and a project 
implementation unit (PIU) was established in each of the four IAs in charge of subproject preparation 
and implementation. Within ADB, project administration was carried out separately by four divisions in 
charge of transport, power, agriculture, and education, namely, Transport and Communications Division 
West (IWTC), Energy Division West (IWEN), Agriculture and Rural Development Division West 

                                                   
2  TA 1794-CAM: Project Implementation in the Transport and Agriculture Sectors, for $4.2 million, approved on 26 

November 1992; TA 1878-CAM: Project Management Coordination and Project Implementation in the Power and 
Education Sectors, for $3.2 million, approved on 23 April 1993.  
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(AWAR), and Education, Health and Population Division West (AWEH), with IWTC assuming the 
coordinating role. 
 

E. Completion and Self-Evaluation 

 
8. The Project was completed in June 1997. Each of the Government’s four PIUs and ADB’s four 
divisions prepared a project completion report (PCR) on the implementation of their respective project 
components. IWTC consolidated the PCRs and circulated the Project’s PCR in December 1997. The 
PCR rated the Project successful; the rating was supported by the evidence that most of the Project’s 
targets were largely accomplished,3 and that the Project achieved its objective of repairing and restoring 
the essential physical and social infrastructure in the country.  
 
9. Problems identified in the PCR included poor performance of some contractors and unclear 
responsibilities between the PMCU and PIUs. The PCR also indicated concerns over future 
operation and maintenance (O&M) of the project facilities in view of insufficient O&M facilities, funds, 
and staff capacity. The PCR, however, did not analyze the weakness of the project design, and 
failed to point out the weakness in the Borrower’s compliance with loan covenants (para. 23). Finally, 
the PCR did not provide detailed economic analysis of typical subprojects but concurred with the 
appraisal expectation that the level of economic returns would be very high. 
 

F. Operations Evaluation 

 
10. The project performance audit report (PPAR) assesses the Project’s design and 
implementation, and focuses on the Project’s achievements in terms of outputs and development 
impacts. The PPAR also assesses the Project’s sustainability, provides an overall assessment of the 
Project’s performance, discusses key issues and lessons, and recommends follow-up actions for the 
future. The PPAR draws its conclusions and recommendations from three sources: (i) a desk review 
of project files, (ii) field inspections of project facilities, and      (iii) interviews with government 
officials and beneficiaries. Copies of the draft PPAR were submitted for review to MOP, IAs, other 
concerned government agencies, and concerned ADB departments and divisions. Comments 
received from the reviewers were taken into consideration in finalizing the PPAR. 
 

II. PLANNING AND IMPLEMENTATION PERFORMANCE 

A. Formulation and Design 

 
11. The Project was designed in accordance with ADB’s interim operational strategy developed 
in 1992, which focused on meeting the country’s urgent needs for immediate rehabilitation of key 
infrastructure components. The Project is also consistent with ADB’s current operational strategy, 
which focuses on pro-poor economic growth and provision of an enabling environment (including 
physical infrastructure) for private sector participation in development. Except for the agriculture 
component (paras. 13-14), the selection of the Project’s components and subcomponents was 

                                                   
3  Except for irrigation and the Lot 3 subproject under the power component. 
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appropriate. The transport component focused on the rehabilitation of primary roads, without which 
reconstruction in the country would have been impossible. The power component focused on 
restoring reliable power supply to enable the normal operation of Phnom Penh, the capital city and 
the political and commercial center that suffered a severe shortage of power before the Project. The 
education component focused on secondary and post-secondary schools because (i) these schools 
were located in urban areas and suffered most damage during the civil strife; (ii) rehabilitation of 
primary schools was financed by the United Nations Children’s Fund, nongovernment organizations 
(NGOs), and local communities; and (iii) there was an urgent need for educated human resources 
for postwar reconstruction. 
  
12. Other strengths in project design included the following. First, the sector-loan approach 
provided flexibility, which was particularly useful when financial support from other donors required 
adjustment in project scope, or security concerns necessitated change of subproject sites. Second, a 
cost-effective approach maximized the Project’s outputs and development impacts within the given 
budget (para. 26). Third, the Project mobilized TA grants from other donors to finance a large 
number of international consultants, which enabled expeditious delivery of the emergency 
assistance in spite of the Government’s weak institutional capacity.  
 
13. Weaknesses in project design included the following. First, fertilizer supply under the 
agriculture component was less relevant to the Project’s objective. Although the report and 
recommendation of the President (RRP) was correct in its analysis that agriculture was key to the 
country, that a low rice yield was a major cause of the food deficit, and that the low level of fertilizer 
usage was a major cause of the low yield, the RRP did not analyze why farmers did not use fertilizer. 
In fact, the reasons included farmers’ poor financial capacity, low-yielding rice varieties, insufficient 
water supply, and weak farm extension services. Without addressing these issues, the increase of 
fertilizer supply might have exceeded the effective demand supported by purchasing power. The 
RRP also underestimated the inefficiency of the state fertilizer company that was responsible for 
fertilizer distribution (paras. 37-39). 
 
14. Second, the target of the irrigation rehabilitation subcomponent was unrealistic. Again, the 
RRP was correct in its analysis that irrigation was key to food production and that the country’s 
irrigation systems urgently needed rehabilitation. However, the RRP underestimated the complexity 
of the problems in the irrigation subsector. First, many irrigation schemes in Cambodia were 
developed during the Pol Pot era without proper technical design. Proper functioning of these 
schemes required much more time and resources than the quick and simple fixing that the Project 
provided for. Second, the dispersive clay soil in many irrigation sites necessitated hydrological and 
geotechnical studies before construction, which required long-term preparation under a PPTA. Third, 
the potential conflicts among water users on water allocation meant heavy demand for institutional 
development, such as water user associations and water management systems that required long-
term efforts. 
 
15. Finally, the project design did not sufficiently incorporate O&M requirements. While the 
appraisal mission obtained the Government’s assurance to provide sufficient O&M funds and proper 
maintenance of project facilities, no effective measures were in place to ensure that the 
Government, in fact, had the financial capacity to do so. As the Government did not have sufficient 
funds to maintain the project facilities, many project roads were not properly maintained (para. 48).  
 

B. Achievement of Outputs 

 
16. Appendix 2 provides a summary of the Project’s major outputs achieved as compared to 
what was anticipated at appraisal; detailed assessments of the achievements are given in paras. 26-
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41. As shown in Appendix 2, most of the envisaged outputs were largely fulfilled, including 560 km of 
national roads, the new power generation station and new distribution system, 67 secondary 
schools, and four irrigation schemes. The appraisal expectations that were underfulfilled included the 
irrigation subcomponent and the Lot 3 subproject under the power component. Because of the 
sector-type approach that permitted adjustment of project scope during implementation, the physical 
outputs envisaged at appraisal were not rigid targets. In terms of quality, the OEM inspected 28 
subproject sites and found that the quality of most project facilities was good, including most roads, 
port facilities, power generating units and distribution system, school buildings, and the four irrigation 
systems. 
 

C. Cost and Scheduling 

 
17. At appraisal, the total project cost was estimated at $77.8 million, and the loan amount was 
$67.7 million equivalent. To finance the continuation of the services of the international consultants 
in view of the extended project implementation, a supplementary TA in the amount of $2.6 million 
was approved in July 1995.4 The final project cost was $80.8 million. While the deviation in the total 
project cost was small ($3.01 million or 3.9 percent), that between subcomponents was large in 
some cases. For example, the fertilizer subcomponent was reduced by 21 percent in view of the 
difficulty in fertilizer sales (para. 39). 
 
18. It was anticipated at appraisal that the Project would be implemented in three years, from 
1993 to 1996. Due to delays in project implementation, the loan was extended by one year and 
closed on 30 June 1997. The OEM identified three main causes of the delays. First, the 
establishment and operation of project offices started slowly. As the Project was the first donor-
funded investment in Cambodia after its two decades of civil war, systems and procedures for 
project management were absent and qualified personnel were very few in number. Most of the 
government staff did not have experience in preparing bidding documents, were unfamiliar with ADB 
requirements, and had poor English and computer skills. Second, security problems and a severe 
flood in 1995 delayed the progress of road rehabilitation works. The flood and wet weather also 
caused delays in irrigation rehabilitation. Last, some contractors performed poorly and caused 
serious delays in certain subprojects (para. 20). By the joint efforts of government staff and 
consultants, project implementation speeded up in 1994 after the establishment of the management 
systems, and gained full momentum in 1995 when the project staff gained experience. 
 

D. Procurement and Construction 

 
19. No serious problems were found in procurement under the Project, and the performance of 
most suppliers was satisfactory. However, delays in obtaining customs clearance were experienced. 
In the worst case, it was reported that cumbersome procedures and unclear guidelines caused 
delays of up to 45 days before imported goods could be released from port. 
 
20. The performance of the contractors varied from very good to very poor, probably due to the 
diverse nature of the numerous subprojects under the four components. Overall, the OEM’s findings 
confirm the good quality of most construction works completed under the Project. There were, 
however, three international competitive bidding (ICB) contracts in the road subsector that performed 

                                                   
4  TA 2370-CAM: Extension of Project Implementation Assistance under the Special Rehabilitation Assistance Loan, for $2.6 

million, approved on 25 July 1995. 
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poorly, with delays ranging from 13 to 16 months. These contracts were awarded to the same 
contractor, who did not have sufficient working capital, equipment, and on-site management 
capacity. The poor performance led to the termination of one of his contracts to balance his tasks 
with his financial and technical capacities. The OEM also confirms the PCR’s finding that the 
contract for the rehabilitation of the University of Phnom Penh (UPP) was performed poorly due to a 
lack of on-site materials, failure to comply with contract specifics, and substituting poor materials for 
good ones, which resulted in a need to redo works already completed and in delays.  
 
21. The OEM identifies three major causes of the above problems. First, the prequalification 
procedure, strongly emphasized in documents to prove bidders’ technical and financial capacities, 
had no effective measures to ensure that bidders who passed the prequalification and won the 
contract provided the required equipment, working capital, and management staff to the subproject 
sites. There were also cases where the IAs were unable to screen out bidders who did not have the 
required capacities but relied on the use of subcontractors; the search for subcontractors after 
signing the contracts caused delays. Second, the procedure for the selection of contractors required 
the acceptance of the lowest responsive bid unless there was clear evidence of unsatisfactory 
performance. Effective measures were lacking to discipline contractors who offered the lowest bid, 
won the contracts, but then failed to honor their promises. It was reported that some weak 
contractors managed to be engaged again in a different ADB-funded project in spite of their poor 
performance under this Project, as there was no mechanism that systematically provided information 
on the bidders' previous performance.   
 

E. Organization and Management 

 
22. The PMCU under MOP was responsible for overall project management, and the PIUs for 
project implementation in the four sectors. A subproject was prepared by an IA’s technical staff, 
endorsed by the PIU head on behalf of the ministry, submitted to the PMCU for endorsement, and 
then to ADB for formal approval. The OEM found that these systems functioned reasonably well, in 
which the PIUs played a primary role in subproject implementation. Headed by a state secretary or 
an undersecretary, and comprising of directors of relevant departments within a ministry, a PIU 
functioned as a project steering committee within that sector. Given the high ranking of the PIU 
head, the PIU was able to mobilize resources from the ministry’s various departments and provincial 
offices. In addition to the PIU head and members, about 10-15 counterpart staff were assigned to 
work with the international consultants on a full-time basis. An even larger number of government 
staff facilitated project implementation on an as needed basis, including design and construction 
supervision staff. 
 
23. The OEM concurs with the PCR’s assessment of the Government’s compliance with loan 
covenants except for Article IV, Section 4.09, which states that the Borrower shall ensure that the 
project facilities are properly maintained. While the PCR states that the Borrower has complied with 
this loan covenant, the OEM’s field inspections found that many roads were not properly maintained 
(para. 48). Some damaged canals in the irrigation schemes were not repaired. The Government also 
delayed the provision of counterpart funds, which was one reason underlying the poor performance 
of some contractors. 
 
24. ADB responded promptly to requests from the PMCU and PIUs for guidance, assistance, and 
subproject approval. During the four years of project implementation, ADB’s four divisions 
dispatched 19 review missions. Some ADB staff also took time to visit the Project during their 
missions to Cambodia or its neighboring countries for other business. These missions provided 
guidance to project staff on ADB’s guidelines and procedures, and contributed to resolving issues such 
as the cancellation of the poor ICB road contract (para. 20). 
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25. The Project provided a total of 310 person-months of international consultant services, which 
assisted in the entire process of project implementation. The OEM confirms the PCR’s assessment 
that the consultants’ performance was fully satisfactory. In particular, the two long-term advisers 
assigned to the PMCU were ex-ADB staff; their advice on ADB’s policies, guidelines, and 
procedures probably avoided many potential mistakes and thus minimized delays in subproject 
approval. Other consultants helped the four IAs establish functioning project management systems 
and procedures, and trained project staff in preparing subprojects and bidding documents, selecting 
contractors, and supervising construction. 

 

III. ACHIEVEMENT OF PROJECT PURPOSE 
 

A. Operational Performance 

 

1. Transport Component 

 
26. This component included rehabilitation works of roads, ports, and railways. The road 
subcomponent consumed a major portion ($25.8 million or 68 percent) of the investment under this 
component and rehabilitated 560 km of primary (national) roads, 12 percent higher than the 
appraisal anticipation of 500 km. As the road rehabilitation aimed at covering as much of the primary 
road network as possible to enable basic access to major parts of the country, the “spread” of funds 
over a wide coverage resulted in an extremely low unit cost per km of road rehabilitated, which 
averaged about $46,000/km. The OEM’s field inspection found that the rehabilitation works were in 
general of good quality, especially when considering their low unit cost. While there was a lack of 
systematic traffic statistics for all roads, available traffic data indicated a substantial increase in road 
traffic after road rehabilitation. 
 
27. The port subcomponent, which accounted for 12 percent of the transport sector investment, 
was to alleviate port congestion and improve cargo handling at the ports of Phnom Penh and 
Kompong Som. To avoid overlapping with other donors, the original design was modified to focus on 
rehabilitation of Sihanoukville Port. The rehabilitation works have probably prolonged the life of the 
jetty for another 10 years. The procurement of container-handling equipment has greatly increased 
productivity during ship unloading operations. Available port statistics show that after the introduction 
of the container stacker in 1995 the total tonnage of container traffic grew substantially. Appendix 3 
provides detailed statistics indicating improved cargo capacity of the Port. 
 
28. The amount ($3.2 million) allocated to the railway subsector was small compared with its 
huge needs, having suffered severe damage during the conflict. As tracks and bridges were 
frequently damaged, available resources had to be concentrated on keeping the railway lines open, 
a task deemed necessary for the country’s overall operation. Restricted by available funds, only 
minor rehabilitation works were carried out at the most critical locations, such as track sections, 
culverts, and bridges, including supply of rails, sleepers, and fastenings.  
 
29. As the security problems during the Project caused delays, some of the railway subprojects 
were not finished at project completion. For example, contract T-8 was to replace four bridges on the 
northern line railway, but only one was completed during the project period. Restricted by insufficient 
funds after loan closing, the Government managed to complete the installation of only one bridge by 
May 2000, with another two bridges remaining uninstalled by the time of the OEM. The full operation 
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of the northern line is therefore affected. Overall, the Project’s impact on the railway subsector was 
small. The railway continues to suffer many operational difficulties and plays only a minor role in the 
transport system.  
 

2. Power Component 

 
30. About $14.2 million (or 64 percent of the power sector investment) was allocated to Lot 1 
subproject, which aimed at building a new power station (C6) with an installed capacity of 12 MW. 
The actual achievement was 18 MW due to a reduced tender price, which enabled the installation of 
three 6 MW units instead of two. The 50 percent increase in the power generating capacity 
represents a major bonus for a relatively small system as currently exists in Phnom Penh.  
 
31. Another $3.6 million was allocated to Lot 2 for the building of a new distribution system in the 
main commercial district of Phnom Penh. The system is no longer overloaded, the number of failures 
has been significantly reduced, and the energy wasted in cables and transformers has been 
substantially reduced. The new system uses aerial bundled cables and exposed meter boxes with 
good standards of construction, making it very difficult to steal electricity without being detected. 
  
32. Only $1.2 million (1.4 percent of total project cost) was allocated to Lot 3 subproject to 
provide spare parts for the rehabilitation of seven generating units that were already 20 years old at 
appraisal. After detailed inspection at the inception stage, it was found that the engines of three units 
were beyond economic repair and only four units were actually rehabilitated, of which two failed 
shortly after rehabilitation, and the remaining two have continued operating.5 While the expectation 
at appraisal for this subproject was underfulfilled, the two functioning units have managed to 
contribute to the Phnom Penh power system and meet its daily needs. The rehabilitation cost of $1.2 
million was still cheaper than the alternative of procuring one new generating unit. 
 

3. Education Component 

 
33. At appraisal, this component was targeted to rehabilitate up to five secondary schools in 
each of the 19 provinces, together with the rehabilitation of UPP, three regional teacher training 
centers (RTTCs), and a few colleges. Due to security problems, school rehabilitation in three 
provinces was deleted. At project completion, 67 secondary schools were rehabilitated in        16 
provinces and three municipalities, together with the rehabilitation of two RTTCs, three colleges, and 
UPP. At a total cost of $6 million, this component provided 558 classrooms, of which 396 were new 
and 162 rehabilitated. As planned at appraisal, the Project procured $701,279 worth of science 
equipment and $923,535 worth of paper for printing textbooks. 
 
34. The OEM found that the distribution of the project schools differed from anticipated at 
appraisal. Instead of up to five schools per province, the urban centers received more project 
schools than the remote rural areas. The OEM considers the deviation justifiable because        (i) 
some remote provinces had only one secondary school at the time of project implementation, and (ii) 
urban schools suffered most damage during the war and had the largest student population. Since 
the purpose of this component was to meet the urgent demand for skilled human resources, the 
focus on urban schools was appropriate. 

                                                   
5 As the Project was prepared without a PPTA, no detailed inspection was conducted during the project design stage. 
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35. The OEM’s field inspection found that the quality of most construction works was good, 
especially the new buildings. However, some rehabilitation works were less satisfactory, especially 
that in UPP, largely due to poor contractor performance (para. 20). The OEM noticed that the 
rehabilitation of UPP was the largest and most complex subproject under the education component, 
and most of the local contractors at that time did not have a large capacity. It might have been better 
if this subproject had been divided into two or three smaller packages to fit the ability of the small 
bidders. However, concern over anticipated difficulties in coordinating rehabilitation works in a large 
university led to the decision that all rehabilitation works should be given to one contractor.  
 
36. The OEM inspected 10 project schools and observed full utilization of the rehabilitated 
school buildings. However, the toilets and hand-pump wells provided to the schools were 
underutilized.6 Other weaknesses of this component included the procurement of science 
equipment, which was still kept in storage by MEYS at the time of the OEM inspection, because 
most secondary schools did not have a laboratory to operate and maintain the equipment. However, 
the amount of money wasted due to the above problems was small.7 Overall, the education 
component achieved its purpose of rehabilitating the damaged infrastructure in the secondary 
schools with a moderate investment. 

 

4. Agriculture Component 

 
37. This component comprised fertilizer supply and irrigation rehabilitation. A budget of        $4.5 
million was allocated to procure and distribute 18,000 tons of fertilizer to increase agricultural 
production and generate counterpart funds for the Government to reduce its budgetary constraint. 
As planned, 9,000 tons each of urea and DAP were procured through ICB, and the first shipment 
arrived in Cambodia in late July 1993. However, the sale of the fertilizer was difficult. According to 
the RRP, the fertilizer was to be distributed through COCMA, a state fertilizer company under MAFF. 
While COCMA had an extensive distribution network covering all rural areas, it did not have the 
authority to adjust the fertilizer price, which was set by MAFF. Before the agricultural reforms 
initiated in 1989, fertilizer was monopolized by the Government and distributed to farmers with heavy 
subsidies. Although private trade of fertilizer was permitted after the reforms, the newly emerged 
private sector was small at the time of appraisal, which led to the conclusion that the public sector 
was the only option for handling the logistics of fertilizer distribution. 
 
38. When the Project was implemented in 1993 and 1994, the private sector grew rapidly. 
Furthermore, Viet Nam was facing a glut of fertilizer in 1993, with a surplus estimated at about 
150,000 tons. The fertilizer from Viet Nam through informal border trade drove down market prices 
for fertilizer in Cambodia; some private traders also provided attractive services to farmers, including 
fertilizer sales on credit and collection of payments after rice harvest. In sharp contrast, COCMA 
could not adjust retail prices. MAFF was reluctant to reduce the retail price, which was set on a full 
cost-recovery basis, equivalent to the import costs plus a 16 percent margin to cover COCMA’s 
operational expenses.  
 

                                                   
6 As there was no running water in most secondary schools, and as the wells were constructed far away from the toilets 

without water pipes to connect the wells with the toilets, few students pumped water to clean the toilets after use. At the 
end, most toilets were locked to avoid a sanitation problem, and many of the hand-pumps stopped working due to poor 
maintenance. 

7 The cost of the toilets and hand-pumps accounted for 0.4 percent of the school rehabilitation cost; the cost of the science 
equipment accounted for 8 percent of the education investment costs. 
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39. In view of the emerging problem, ADB recommended the delay of other fertilizer shipments 
and reallocated 21 percent of the remaining fertilizer budget to other sectors. As the quality of 
fertilizer deteriorated quickly over time, MAFF finally reduced the fertilizer price by 25 percent and 
most of the fertilizer was sold in 1994 and 1995; some was sold on a credit basis. Since about 85 
percent of the fertilizer was sold at the reduced price and 4 percent of the sales (on credit) were not 
recovered, the Government’s loss was estimated at over 25 percent (Appendix 4). Overall, the 
fertilizer subcomponent did not achieve its purpose of increasing agricultural production and 
generating revenues for the Government. 
 
40. At appraisal, the irrigation component was expected to rehabilitate 20 schemes with a 
service area of about 50,000 ha under a budget of $5 million. This target was soon found to be 
unrealistic. At the inception stage, the consultant inspected 16 irrigation schemes and found that 
many of them had never worked properly due to their inappropriate technical design (para. 14). 
Furthermore, the failure of a UNDP project was revealed in July 1993 when four out of the 10 
irrigation schemes that were rehabilitated in 1992 collapsed in the first rainy season after the 
rehabilitation. The consultant also found erosive clay soil in many of the irrigation sites, and 
recommended the conduct of hydrological and geotechnical studies before construction. 
Consequently, a subproject to establish a new soil laboratory was approved and implemented. The 
PIU and consultants identified four irrigation schemes that had a relatively good original design and 
could be rehabilitated within the given time frame and resources. The OEM’s field inspection found 
that the construction was of good quality and the schemes were fully utilized, contributing to 
increased rice production in these subproject sites. Overall, however, the irrigation subcomponent 
only partially fulfilled its purpose, as the increased rice production was realized in only 2.5 percent of 
the country’s irrigated area, much smaller than the appraisal expectation. 
 

5. Advisory and Operational Technical Assistance 

 
41. Three TAs were approved to provide an unusually large amount ($10 million) of TA grant 
financing for consultants to facilitate project implementation. The first two TAs were attached to the 
loan and provided 211 person-months of consultant services, including the two long-term advisers in 
the PMCU as well as a team of consultants in each of the four PIUs. As the two TAs were to be 
completed in July 1995 and the project implementation was to be extended to June 1997, a 
supplementary TA was approved in June 1995 to enable the continuation of the consultant services. 
The new TA provided 99 person-months of international consultants, ensured the successful 
completion of the Project, and built up financial management systems for the IAs. As discussed in 
para. 25, the consultants performed well, enabled smooth implementation of the Project in a difficult 
environment, ensured construction quality, established project management systems for government 
agencies, and trained their staff. Overall, the TAs achieved their purpose of facilitating project 
implementation and building up capacity for government agencies. 
  

B. Performance of the Operating Entity 

 
42. The port facilities rehabilitated are maintained by the Sihanoukville Port Authority, which has 
quasi-autonomous status. As the Port Authority receives good revenues from port operations, it has 
sufficient funds for O&M and the port facilities have been properly maintained. The railway facilities 
are maintained by Royal Cambodian Railways, also a quasi-autonomous agency. However, due to 
the poor operation of the railways, Royal Cambodian Railways did not have sufficient funds to 
properly maintain the railway lines. The facilities rehabilitated under the power component are 
maintained by EDC, another quasi-autonomous agency. EDC has maintained the project facilities in 
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accordance with the manufacturer’s recommendations. It also keeps a stock of spare parts for 
scheduled replacement. However, EDC does not keep adequate major spares for unscheduled 
outages. In the case of the C6 station, EDC has to wait for a breakdown before ordering the specific 
part, which may delay repairs.  
 

C. Economic Reevaluation 

 
43. No detailed economic evaluation was given in the RRP. Due to the rehabilitation nature of 
the Project, however, the RRP gave an overall estimation that the economic internal rate of return 
(EIRR) for the subprojects would be in the range of 30 to 70 percent. This approach was consistent 
with the requirement of ADB’s policy on rehabilitation assistance after disasters, which permits 
flexible employment of the requirements for project economic analysis for rehabilitation projects, 
suggesting that an overall order-of-magnitude estimation of the EIRRs would be acceptable. Since 
rehabilitation projects aim at reestablishing the serviceability of previously existing capacities, and 
treat the remaining structures as sunk costs, expected economic benefits should normally be very 
high. To test such an assumption, the OEM selected typical subprojects in the road, power, and 
irrigation subsectors to calculate their EIRRs and found very high EIRRs for the irrigation and road 
subprojects (ranging from 34.4 percent for the Tuk Chhar irrigation scheme to 49.5 percent for Road 
No. 5 subproject).8 The EIRR for the power subproject (C6 station) is moderate, ranging from 14.1 to 
20.8 percent under different scenarios. A detailed EIRR calculation for the power subproject is given 
in Appendix 5. 
 

D. Sustainability 

 
44. The Project’s sustainability varied by component. Under the transport component, the 
sustainability of the port subcomponent looks good as the Sihanoukville Port Authority has sufficient 
funds, equipment, and competent staff for O&M activities, and the port facilities have been properly 
maintained. However, the sustainability of most roads and railway lines is poor. 
 
45. The sustainability of the Lot 1 and Lot 2 subprojects under the power component is relatively 
good. For Lot 1, the C6 power station has been maintained in accordance with the manufacturer’s 
recommendations for the past five years. The OEM’s estimation is that, with timely maintenance, the 
new generating units can provide good service for 20 years. The major weakness of C6 is the lack of 
adequate major spare parts  for unexpected breakdowns. Such a weakness will delay repairs but 
may not seriously affect the sustainability of the power station. For Lot 2, the OEM estimated that the 
life of the cables could be as long as 50 years, and that of the transformer, 20 to 30 years. The OEM 
also found that stocks of spares for Lot 2 are adequate and well organized. The sustainability of Lot 
3 is poor as the old generating units are approaching the end of their operational life. 
 
46. For the education component, the sustainability of most (but not all) project schools is 
acceptable. The OEM’s field inspection found that the school buildings were in good condition as the 
construction quality was good, the buildings were relatively new, and maintenance was inexpensive. 
Although the secondary schools do not receive a maintenance budget from the Government, many 
of them have been regularly collecting contributions from students for O&M activities. However, 

                                                   
8  Considering the poor O&M status of most roads rehabilitated under the Project, their life is conservatively assumed to be 

only seven years in the calculation of the EIRR of subprojects Road Nos. 5 and 6. Nevertheless, the EIRRs of both 
subprojects are very high due to the large amount of sunk costs. 
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there is a lack of clearly defined O&M systems for all schools in the education sector. The OEM’s 
inspection found that a minority of schools did not conduct proper maintenance of their facilities, with 
missing windows, doors, and broken furniture. 
 
47. The irrigation schemes rehabilitated are maintained by the Ministry of Water Resources and 
Meteorology through its provincial offices. While the Government approved a policy on O&M for 
irrigation in 1998, its implementation has not been initiated in the four irrigation schemes, all of which 
still suffer from insufficient budgetary allocation for O&M. It was reported that much damage in the 
canals had not been repaired. In one irrigation scheme, the OEM observed that a few outlet gates 
had been damaged by farmers due to disputes between rival groups over water allocation, reflecting 
inadequacy in the institutional arrangements for O&M and water management.  
 
48. The roads rehabilitated under the Project are maintained by MPWT through its provincial 
offices with annual budget allocations from the Government. The OEM’s inspection found that many 
roads were not properly maintained, with potholes and signs of surface cracking  common features. 
Several factors explain the deterioration of the roads. First, overloading on trucks, and as the roads 
were rehabilitated at a low unit cost to low design standards, this has badly affected the roads.9 The 
expectation that a follow-up project would reconstruct the roads with higher design standards did not 
materialize due to interruption of donor assistance to Cambodia in 1997-1998. Meanwhile, increased 
heavy traffic from Thailand and Port Sihanoukville intensified pressure on the project roads. Second, 
sufficient funds for maintaining roads are lacking. At present, the Government’s annual nationwide 
budget of $7 million for road maintenance is inadequate, and no effective mechanism to collect O&M 
funds from road users is in place.10 Third, the agencies that are in charge of O&M (MPWT and its 
provincial offices) suffer from institutional weaknesses, including a lack of detailed planning and 
inventory systems, procedures, and monitoring mechanisms. Fourth, a distorted incentive underlies 
the poor road maintenance. Since donor-funded projects typically finance investment costs without 
any provision for O&M, many government officials focus their efforts in obtaining and implementing 
investment projects with insufficient attention to O&M.  
 

IV. ACHIEVEMENT OF OTHER DEVELOPMENTAL IMPACTS 
 

A. Socioeconomic Impact 

 
49. The Project’s socioeconomic impact was significant. Directly, the Project rehabilitated 560 
km of primary roads and provided the urgently needed road access for local residents, travelers, as 
well as the commercial and industry sectors. Sihanoukville Port, after rehabilitation, played a key role 
in facilitating the inward and outward flow of goods for the country and contributed to economic 
recovery, as shown by the cargo statistics given in Appendix 3. The power component increased 
generating capacity in the capital city, reduced system losses, benefited households, and facilitated 
private sector development. As the power supply became reliable, the numerous household 
generators disappeared, and the number of customers for power in Phnom Penh rose from 7,557 in 
1996 to 20,758 in 1997, and to 27,000 in 1998.  

                                                   
9  Cambodia currently does not have vehicle weighbridges. While this technical issue will be addressed by Loan 1697-CAM: 

Primary Roads Restoration Project, the lack of adequate policing to enforce traffic regulations remains a major concern. 
10 A TA has been attached to the Primary Roads Restoration Project to develop maintenance planning and procedures as 

well as to design and implement a road fund to introduce a new tax to collect O&M funds. The road fund, however, has 
not been enforced due to difficulties in collecting the tax and the lack of an effective mechanism to ensure that the tax 
revenues collected would be used strictly for O&M of roads. 
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50. The education component relieved the key constraint of overcrowded classrooms and 
contributed to the restoration of normal operations in 67 schools. Appendix 6 provides data 
indicating increased classrooms and student enrollments after the Project. The Project’s impact on 
the education quality and efficiency was not readily visible as the Project focused on the 
rehabilitation of school buildings without complementary components to address other issues such 
as education quality and efficiency. The budget ($1.6 million) for printing paper and science 
equipment was not used effectively. 
 
51. The Project’s impact on the agriculture sector was small. As discussed in paras. 13 and 37-
40, the fertilizer subcomponent did not achieve its objective of increasing agricultural production. The 
irrigation subcomponent rehabilitated only 2.5 percent of the country’s irrigated area. Albeit on a 
much smaller scale than anticipated, rehabilitation had noticeable socioeconomic impacts on the 
four subproject sites in terms of increased rice production and employment, as shown in Appendix 7. 
 
52. The Project did not include interventions targeted at women; most of the subprojects 
benefited both women and men. The rehabilitated irrigation canals improved access to water for 
rural dwellers and benefited women especially, who previously had to walk a long distance for 
domestic water. Indirectly, the power component, by providing a reliable electricity supply in the 
capital, helped restore normal operation of garment factories and restaurants, which employed 
mostly women.  
 
53. The Project had a positive impact on the development of the private sector, which was so 
small before the Project that, at the start of project implementation, it was difficult to find domestic 
contractors that had the required equipment and experience to be engaged for subproject 
implementation. After four years of this Project, which employed a large number of local contractors, 
the private sector has substantially developed its capacity. 
 

B. Environmental Impact 

 
54. The power component had a positive environmental impact by reducing energy loss as well 
as noise and visual intrusions. The introduction of the new power station (C6) has displaced a large 
number of the small, inefficient diesel generators that were used by individual consumers on a 
regular basis, as the reliability of power supply in Phnom Penh before the Project was poor. Many 
complaints had been made about the noise produced by the household generators. The 
rationalization of the distribution network, which was extremely haphazard before the Project, helped 
to reduce energy losses in cables and transformers. The Project’s negative environmental impact 
was minimal, as the road rehabilitation, for example, followed existing alignments without additional 
land acquisition and resettlements. Similarly, rehabilitation of irrigation schemes and school buildings 
resulted in little negative environmental impact. 
 

C. Impact on Institutions and Policy 

 
55. The Project’s impact on institutional development was significant. All government officials 
and former project staff interviewed by the OEM acknowledged the significant contributions of the 
international consultants in terms of establishing project management systems and providing training 
to project staff. Most project staff gained experience and enhanced skills by working closely with the 
consultants. These staff are now capable of carrying out their duties independently in a professional 
manner. The OEM found that the majority of former project staff continued to work in various 



 14

government agencies after project completion. The Project’s institutional impact on beneficiaries was 
minimal, as the Project focused on the immediate needs of rehabilitation without a component to 
organize beneficiary groups such as water user associations, which would have required a long 
period of planning and implementation. 
 
 
 
 
 

V. OVERALL ASSESSMENT 
 

A. Relevance 

 
56. The Project was relevant to the strategic objectives of the Government and ADB both at the 
time of project approval and the time of evaluation. The transport, power, and education components 
and their subcomponents are rated relevant as their outputs achieved their purpose of rehabilitating 
the critical physical and social infrastructure. The agriculture component is rated less relevant as its 
fertilizer subcomponent did not achieve its purpose, and the irrigation subcomponent, although 
important to the country and sector development, was not the most appropriate for the emergency 
loan due to the complexity of irrigation rehabilitation in Cambodia, which required detailed studies 
and preparation (paras. 40, 47). 
 

B. Efficacy 

 
57. The transport component is rated highly efficacious as it achieved almost all its physical 
outcomes, which led to the fulfillment of its purpose. The power component achieved most of its 
outcomes and purpose except for the Lot 3 subproject (para. 32). Due to security problems, the 
education component achieved its purpose of rehabilitating secondary schools in 16 instead of 19 
provinces. These two components (power and education) are rated efficacious. The agriculture 
component is rated inefficacious as the fertilizer subcomponent did not achieve its purpose, and the 
achievements under the irrigation subcomponent were substantially below appraisal expectations 
(para. 40). 
 

C. Efficiency 

 
58. The Project was prepared in 10 months without a PPTA and implemented with minimal 
delays (one year) in spite of the difficult country conditions, including security problems. The MOP 
and the IAs performed well in project management and implementation. The consultants and most 
contractors also performed well, with the exception of some weak contractors (para. 20). Due to the 
nature of rehabilitation that treated existing structures as sunk costs, most investment under the 
Project resulted in high economic returns, as confirmed by the EIRR calculation of typical 
subprojects by the OEM. Inefficiency was found in the following: (i) two power generating units failed 
shortly after rehabilitation, (ii) toilets and hand-pump wells in the schools as well as science 
equipment were underutilized, (iii) two bridges in the northern railway line were not installed, and (iv) 
difficulties in fertilizer sales caused losses for the Government. Since investment in the above items 
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accounted for less than 10 percent of the total project cost, the four components are still rated 
efficient. 
 

D. Sustainability 

 
59. Sustainability of the transport component is unlikely since most roads (which consumed two 
thirds of the transport sector investment) have not been maintained properly. There is a lack of 
sound policy, procedures, and adequate funds for O&M of roads. The agencies responsible for road 
O&M suffer from inadequate equipment and staff capacity. The sustainability of the power 
component is likely, as the project facilities have been properly maintained by EDC with adequate 
funds, equipment, and staff capacity. The sustainability of the education component is less likely, as 
there is currently no clearly defined police and budgetary allocation for school maintenance. 
Nevertheless, many (but not all) schools have been collecting student contributions to maintain 
school buildings. The sustainability of the agriculture component is unlikely due to the lack of O&M 
procedures, insufficient budgetary allocation, and inadequate institutional arrangements (such as 
water user associations, collection of user fees, and water management systems) in the subproject 
sites. 
 

E. Institutional Development and Other Impacts  

 
60. All four components are rated as having moderate institutional development and other 
impacts, due to (i) their positive impact on government agencies in terms of established 
management systems and enhanced staff capacity, (ii) their positive impact on private sector 
development, and (iii) their minimal impact on project beneficiaries. None of these components had 
a negative environmental impact, and the power component had a noticeable positive impact on the 
environment (para. 54). 
 

F. Overall Project Rating  

 
61. The table below provides a summary of the overall assessment of the four project 
components. The rating of the entire Project is based on the score of the project components 
weighted by their percentage in total project costs. Based on the result of the computation, the 
Project is rated successful. 

 
Table: Overall Project Rating 

 
 Weight  Rating  

Criterion  (%) Transport Power Education Agriculture Entire Project 
 
1. Relevance 
 
2. Efficacy 
 
3. Efficiency 
 
4. Sustainability 
 
5. Institutional Development 

and Other Impacts 

 
20 
 

25 
 

20 
 

20 
 

15 

 
2 
 

3 
 

2 
 

0 
 

2 
 

 
2 
 
2 
 
2 
 
2 
 
2 

 
2 
 
2 
 
2 
 
1 
 
2 

 

 
1 
 
0 
 
2 
 
0 
 
2 
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6. Weighted Rating  

for Component 
 

 
 

 
1.85 

 
2.00 

 
1.80 

 
0.90 

 

7.   Each Component as % of 
Project Cost 

  
47 

 
27 

 
15 

 
11 

 
100 

 
8.    Weighted Rating for Entire 

Project 
      ( 8 = 6 *  7 )  

  
0.87 

 
0.54 

 
0.27 

 
0.12 

 
1.80 

 
 Overall Rating: Score: 
 HS = highly successful 2.5 < HS < 3.0 
 S = successful 1.6 < S < 2.5 
 LS = less than successful 0.6 <  LS < 1.6 
 U = unsuccessful < 0.6 
 
 
 
 
 

G. Assessment of ADB and Borrower Performance 

 
62. The Project was prepared and approved in an expeditious manner. It enabled ADB, as the 
first international donor, to deliver the emergency assistance to Cambodia just 13 months after the 
signing of the Paris Accord. The timely delivery of the Project was highly appreciated by the 
Government and other donors. During project implementation, ADB responded quickly to requests 
from MOP, IAs, and consultants for assistance and guidance. Its frequent review missions 
contributed to smooth project implementation. ADB’s weakness related to project design, especially 
the inclusion of the fertilizer subcomponent. The Borrower was generally in compliance with the loan 
covenants, except for Section 4.02 relating to timely provision of counterpart funds, and Section 4.09 
relating to maintenance of project facilities. MOP and the IAs performed well in project management 
and implementation. Overall, the performance of both ADB and the Borrower is satisfactory. 
 

V. ISSUES, LESSONS, AND FOLLOW-UP ACTION 

A. Key Issues for the Future 

 

1. Design and Implementation of Emergency Loans 

 
63. A primary feature of an emergency loan is the need to respond quickly to the urgent request 
of a developing member country (DMC) government. The emergency requires the appraisal team to 
design the project within a short span of time without the benefit of a PPTA and, in most cases, 
without sufficient information. Furthermore, the government concerned may not be ready to 
implement the project. It may not have a sufficient number of qualified counterpart staff and suffer 
from insufficient counterpart funds and O&M budget. 
 
64. The need to process and implement the emergency loan under difficult conditions brings 
about a number of risks. First, speedy project processing may negatively affect project quality, 
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resulting in a higher likelihood of inappropriate selection of project components, unrealistic projection 
of project benefits and targets, underestimation of implementation schedule, and miscalculation of 
project costs. Second, the government’s weak institutional capacity may delay project 
implementation and compromise its quality. Third, the government’s inability to provide counterpart 
funds may delay project implementation; the shortage of O&M funds after project completion may 
threaten the project’s sustainability. 
  
65. The issue is how to balance the urgent need for expeditious delivery of the emergency 
assistance and the risks brought about by the limited time for project preparation. ADB approved this 
Project in spite of the difficulties and risks, arguing that the social and economic costs of not 
providing the emergency assistance to Cambodia would be much higher. To mitigate the risks, 
several measures were adopted, including (i) a sector-loan approach that provided flexibility in 
selection of subprojects and reallocation of project funds across sectors,  (ii) a large amount of TA 
grant financing for consultants to facilitate project implementation,          (iii) intensive project 
supervision including frequent ADB review missions, and (iv) ADB’s financing of most project costs, 
including local costs. 
 
66. Project experience indicated that it was right to take the risks as the Project’s benefits and 
development impacts far exceeded its investment costs and problems. This is especially true when 
considering the two “without project” scenarios of denying the Government’s request or delaying the 
project processing, which might have caused high social and economic costs to Cambodia. Project 
experience also showed that the risks in project design could be mitigated by flexible adjustment of 
the design in the implementation stage. The weakness in the Government’s implementation capacity 
could be overcome by intensive use of experienced consultants.   
 
67. Overall, the Project’s sustainability was less satisfactory for a number of reasons. First, the 
Government was unable to provide O&M funds and ADB did not finance O&M activities. Second, as 
an emergency loan, the Project focused on restoring the immediate functions of the infrastructure 
within the available budget, which resulted in low design standards. Third, the Project focused on 
immediate rehabilitation of infrastructure without addressing policy and institutional issues. This 
weakness of an emergency loan could be mitigated by a follow-up project that could be prepared in 
parallel with the emergency loan to address the policy and institutional issues and provide 
supplementary support.11  
 

2. Operations and Maintenance of Project Facilities  

 
68. Most of the project roads have not been properly maintained and show signs of deterioration 
(para. 48). This is a sectoral issue rather than a project issue. Long-term efforts by both the 
Government and international donors are needed. The Government needs to review its O&M policy 
and mechanism, and develop plans to strengthen the O&M agencies. The design of future projects 
needs to incorporate O&M requirements, including components to develop O&M systems and 
procedures, strengthen O&M agencies, and provide O&M equipment when necessary. Given the 
reality that, in the near future, the Government will continue to be severely restricted in budgetary 
terms and is unlikely to be able to provide sufficient O&M funds for all investment projects, it may be 
necessary to establish an O&M endowment fund. Each investment project should set aside 20-25 
percent of its funds, deposit them into the fund, and use the interest earnings from the fund 
exclusively for O&M.  

                                                   
11 In the case of this Project, however, the processing of the follow-up project was delayed by the interruption of donor 

assistance to Cambodia in 1997-1998, following the collapse of the coalition Government. 
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69. As the first step toward the long-term goal, an information campaign should be launched to 
raise the public’s awareness of the road O&M issue, such as the damage caused by overloaded 
trucks, and the costs of the damage to the country and to road users. Seminars could be organized 
to bring together the major stakeholders, such as road users (especially the truck companies), 
maintenance agencies, patrolling and policing agencies, NGOs, and donor agencies. After a 
thorough analysis of the issues and underlying factors, it should be possible to develop feasible 
solutions, reach consensus among the stakeholder representatives, and develop action plans 
together with monitoring measures. The possibility of contracting out road maintenance to private 
companies could also be discussed among the stakeholders, as the major highways with heavy 
traffic might be attractive to private investors. 
 

B. Lessons Identified 

 
70. The Project provided valuable lessons relating to the design and implementation of 
emergency loans, including the following: 
 

(i) Emergency loans should not include components with complicated issues that 
require long-term preparation. 

  
(ii) Emergency loans should adopt a “process approach” to allow flexible adjustment of 

project design during implementation. Risky assumptions should be clearly spelled 
out in the RRP; their continued validity should be reexamined at milestones such as 
project inception and annual reviews. Decisions should be made at the milestones if 
the project design needs modification. 

 
(iii) To ensure expeditious delivery of the emergency assistance with good project quality 

and sustainability, special measures need to be taken for emergency loans as 
appropriate, including (a) intensive use of experienced consultants and ADB review 
missions; (b) ADB financing of most (or even all) project costs; and        (c) ADB 
financing of O&M funds for a fixed period, which should be phased out gradually 
when the government’s financial situation improves, or a mechanism for user fee 
collection is developed by follow-up projects. 

 
(iv) Follow-up projects should be prepared in parallel with the implementation of 

emergency loans to provide supplementary support to address policy and 
institutional issues and sustain the benefits of the emergency loans. 

 

C. Follow-Up Actions 

 
71. Transport Component 
 

(i) As the first step of the information campaign (para. 69), MPWT should, by mid-2001, 
conduct a study to assess the O&M status of all roads rehabilitated under the 
Project, identify major causes of road deterioration, analyze institutional deficiency in 
the road maintenance system, and develop recommendations for improvement.  

 
(ii) MPWT should, by end 2001, organize seminars to present the findings of the above 

study.  
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(iii) MPWT should, by mid-2002, complete the installation of the two remaining railway 

bridges (para. 29). 
 
72. Power Component. EDC should, by mid-2001, review its stock policy of spare parts for the 
C6 station and develop an optimal plan for improvement. 
 
73. Education Component. MEYS should, by mid-2001, develop O&M systems for all schools, 
which could include the establishment of a maintenance fund from regular student contributions, and 
a mechanism to monitor the strict use of the fund for the maintenance of school buildings and 
furniture. 

 
74. Agriculture Component. The Ministry of Water Resources and Meteorology should, by end 
2002, implement its O&M policy on irrigation systems in the four irrigation sites. 
 
75. ADB. Each of ADB’s four divisions should, by March 2001, conduct policy dialogue with their 
respective government agencies on the implementation and monitoring of the above actions.  
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($ million) %
   Item Foreign Local Total (A) Foreign Local Total (B) (C=B-A) (C/A)

I. Civil Works, Equipment and
Materials

1.  Transport 29.50      3.00        32.50      31.36      1.92        33.28      0.78            2.4
2.  Power 17.10      1.40        18.50      18.27      0.10        18.37      (0.13)           (0.7)
3.  Agriculture (irrigation) 4.40        0.60        5.00        5.84        0.27        6.11        1.11            22.2
4.  Education and Training 5.90        1.20        7.10        6.78        0.50        7.28        0.18            2.5

Subtotal 56.90      6.20        63.10      62.25      2.79        65.04      1.94            3.1

II. Fertilizers 4.50        0.00 4.50        3.56        0.00 3.56        (0.94)           (20.9)

III. Incremental Costs

1.  Transport 0.50        0.30        0.80        0.74        0.17        0.91        0.11            13.6
2.  Power 0.20        0.20        0.40        0.00 0.73        0.73        0.33            82.5
3.  Agriculture 0.40        0.40        0.80        0.28        0.07        0.35        (0.45)           (56.3)
4.  Education and Training 0.30        0.10        0.40        0.26        0.08        0.34        (0.06)           (15.0)

Subtotal 1.40        1.00        2.40        1.28        1.05        2.33        (0.07)           (3.0)

IV. Consulting Services

1.  Transport 2.72        0.33        3.05        3.69        0.21        3.90        0.85            27.9
2.  Power 1.42        0.23        1.65        3.14        0.00 3.14        1.49            90.3
3.  Agriculture 1.63        0.22        1.85        1.78        0.12        1.90        0.05            2.7
4.  Education and Training 1.03        0.22        1.25        0.84        0.10        0.94        (0.31)           (24.8)

Subtotal 6.80        1.00        7.80        9.45        0.43        9.88        2.08            26.7

TOTAL 69.60      8.20        77.80      76.54      4.27        80.81      3.01            3.9

Note:
Items I and II represent the proceeds of the ADB loan, Item III represents the Government's contribution, and Item IV represents the technical
assistance grants.

PROJECT COSTS

Appraisal Estimate Actual

Table A1.1:  Projected and Actual Project Costs 
($ million)

Variances
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($ million) %
 Foreign Local Total (A) Foreign Local Total (B) (C=B-A) (C/A)
Transport 32.72        3.63     36.35        35.79      2.30          38.09       1.74            4.8
Power 18.72        1.83     20.55        21.41      0.83          22.24       1.69            8.2
Agriculture 10.93        1.22     12.15        11.46      0.46          11.92       (0.23)          (1.9)
Education 7.23          1.52     8.75          7.88        0.68          8.56         (0.19)          (2.2)

Total 69.60        8.20     77.80        76.54      4.27          80.81       3.01            3.9

Breakdown by Subcomponents: $ million %

Transport 36.35        46.7 38.09       47.1         
Roads 25.75 31.86
Ports 4.54 5.6
Railways 3.19 3.9
Consultant Services 4.61 5.7

Power 20.55        26.4 22.24       27.5         
New Generation (C6 Station) 14.21 17.6
Distribution System 3.61 4.5
GM Units 1.16 1.4
Consultant Services 3.26 4.0

Agriculture 12.15        15.6 11.92       14.8         
Fertilizer 3.57 4.4
Irrigation 6.11 7.6
Consultant Services 2.24 2.8

Education 8.75          11.3 8.56         10.6         
Schools 5.99 7.4
Printing Paper 0.92 1.1
Equipment 0.70 0.9
Consultant Services 0.95 1.2

GRAND TOTAL 77.80        100.0 80.81       100.0       

Notes:
1.

2.

Table A1.2: Project Cost by Component1

Appraisal Estimates Actual Costs

Appraisal Estimates Actual Costs Actual Costs

Variances
Component

Project cost  by sector corresponds to the individual project completion report (PCR) prepared by Agriculture and Rural Development   
West;   Education,   Health   and   Population   Division   West;   and   Energy   Division   West.  Transport  and Communications Division 
West did not prpare a separate PCR but consolidated the Project's PCR. 

Cost allocated at appraisal for establishing the project monitoring coordination unit (PMCU) has been  distributed   equally among the 
sectors.

$ million as % of Total



Notes on the revised project cost schedule:

Discrepancies in the OEO project cost schedule and that of the PCR are as follows:

1) For the Education Sector, the foreign and local component of the consulting services
as appearing in the individual PCR were interchanged in the final PCR.

2) The Total Project Costs were calculated as follows(amounts in US Dollars):

Total ADB Loan disbursed 68,602,110.00  
Total disbursements under the TAs:

1794 4,183,985.28   
1878 3,142,633.31   
2370 2,551,054.21   9,877,672.80    

Sub-total 78,479,782.80  

Add:  Government contribution 2,333,000.00    

Total Project Cost 80,812,782.80  

(Note that the amount used for government contribution were the figures used by the PCR.)

3) TA No. 1866 was not included in the cost calculations since this is a stand-alone
study which did not finance any portion of the loan.



MAJOR OUTPUTS 
 

    COMPONENT Targets Set at Appraisal 
(RRP) 

Actual Achievements 
(OEM) 

 

 

A.   Transport   
 

 

Road Rehabilitation of selected sections of 
about 500 km of primary roads, 
including bridges as required, mainly in 
national Roads No. 2, No. 3, No. 5,   
No. 6, No. 7, and No. 15.1  
 

Repaired and rehabilitated 560 km 
of the most urgent sections on 
national Roads Nos. 2, 3, 5, 6, and 
11, including construction of          
23 bridges at critical locations. 
 

Rail Track and bridge rehabilitation of the 
Royal Cambodian Railways. 

Repaired and rehabilitated            
15 critical sections on the Southern 
and Northern Railway Lines 
including rehabilitation of track 
sections, culverts, and bridges. 
 

Ports Selected rehabilitation of Kompong 
Som and Phnom Penh ports, including 
dredging. 
 

Selected repair works to alleviate 
port congestion and improve cargo 
handling at Sihanoukville Port. 
 

B.   Power  
 

    

Lot 1: 
New generating 
capacity 

Provision of up to 12 megawatt (MW) 
generating capacity. 

Design, manufacture, and 
construction of a new power station 
(C6) housing three 6.2 MW (or a 
total of 18.6 MW) diesel generating 
sets with two fuel storage tanks. 
 

Lot 2: 
Distribution system 

Urgent reinforcement and rehabilitation 
of distribution system. 

Rehabilitation of Phnom Penh 
distribution system through 
reequipping 18 substations and 
increasing their combined capacity 
from 4.3 megavolt-ampere (MVA) to 
7.8 MVA. 
 

Lot 3: 
Rehabilitation of old 
generating units 

Spare parts for the rehabilitation of 
seven 2.1 MW generating sets.  
 

Rehabilitation of four 2.1 MW 
generating sets including supply of 
spare parts and training of staff; two 
units continued to function up to the 
OEM inspection in August 2000. 
 

C.   Agriculture  
 

  

Supply of fertilizer Provision of about 18,000 metric tons 
of fertilizer, resale to farmers, and 
generation of counterpart funds for the 
Government. 

Procured and distributed 9,000 tons 
each of urea and diammonium 
phosphate but unable to sell to 
farmers until one or two years later. 
 
 

OEM = Operations Evaluation Mission, RRP = report and recommendation of the President. 
1 Road No. 15 was renumbered as No. 11 during project implementation. 
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MAJOR OUTPUTS 
 

    COMPONENT Targets Set at Appraisal 
(RRP) 

Actual Achievements 
(OEM) 

 

 

 
Irrigation schemes Selected rehabilitation of 20 irrigation 

and flood control schemes with a 
service area of 50,000 ha. 
 

Rehabilitated four irrigation 
schemes covering an area of  
9,620 ha. 
 

Supply of equipment  Provision of 20 pieces of 
construction equipment ranging 
from dozers, excavators, and 
compactors to concrete mixers and 
compactors. 
 

Set-up of soil 
laboratory 

 Establishment of a new soil 
laboratory including soil-testing 
equipment. 
 

Workshop rehabilitation  Upgrade of existing workshop 
facilities to cater for maintenance of 
construction equipment. 
 

D. Education 
 

  

Rehabilitation of 
secondary schools 

Rehabilitation of up to five secondary 
schools in each of the 19 provinces, 
and provision of science equipment 
and paper for printing of textbooks. 
 

Rehabilitated 67 secondary schools 
in 16 provinces and 3 municipalities.  
 

University of Phnom 
Penh (UPP) 

Rehabilitation of UPP and the Faculty 
of Education. 
 

Rehabilitated the main building of 
UPP and provided scientific 
equipment, chemicals, and chairs. 
 

Regional teacher 
training centers 
(RTTCs) and colleges 

Rehabilitation of three RTTCs, 
including selected provision of 
equipment, furniture, computers, 
library books, and other teaching 
materials. 
 

Rehabilitated two RTTCs and three 
colleges, including provision of 
furniture. 
 
 

Others Provision of science equipment and 
paper for printing of textbooks. 

Provided $923,535 of printing paper 
for textbooks and  $701,279 of 
science equipment. The equipment 
has not been distributed to the 
secondary schools due to their lack 
of laboratories and materials. 
 

OEM = Operations Evaluation Mission, RRP = report and recommendation of the President. 
Sources: Report and Recommendation of the President (November 1992), Project Completion Report (December 1997), 
and Operations Evaluation Mission’s field inspections (August 2000). 
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Jan-May
2000

Cargo Throughput (tons)  

-  Gross Throughput 283,728    132,551     283,992     474,386     530,510     707,705     741,001     794,276     884,950     1,140,942  855,358     
-  Not Including Fuel 265,962    131,456     278,880     451,267     489,414     635,463     650,485     648,022     661,176     884,007     688,362     
-  Not Including Fuel & Containers 265,962    131,456     248,209     325,570     362,755     406,826     340,494     290,399     243,532     365,884     364,290     
-  Containerized Cargo — — 30,671       125,697     126,659     228,637     309,991     357,623     417,644     518,123     324,072     

Cargo Imported (tons):
Rice 4,688        — 5,970         10,449       18,867       36,685       23,540       6,952         16,615       10,889       5,791         
General Cargo 97,114      23,203       54,994       28,763       34,230       48,972       39,392       34,079       37,635       20,354       4,617         
Machinery 20,353      3,130         12,689       2,261         2,588         6,527         7,855         17,133       12,489       9,765         5,206         
Cement 46,560      14,200       83,903       137,295     153,679     93,387       115,440     81,017       16,689       217,636     307,780     
Fertilizer 11,439      2,038         5,499         23,898       28,438       29,809       8,839         — 24,043       — —
Sugar — 2,011         — 4,294         17,410       19,897       18,763       33,372       — 1,301         —
Bitumen — — — — — 19,988       7,331         2,922         1,053         4,757         —
Steel — — 8,016         2,570         16,207       17,938       43,393       57,352       67,236       82,387       33,803       
Clinker — — — — — — 2,200         2,750         24,700       — —
Corn — — — — — — — — 3,035         — —
Containerized Cargo — — 30,459       89,546       126,659     208,833     273,623     270,960     318,239     403,962     256,877     
Flour 100           — — — — — 4,369         — — — —
Zinc 2,049        — — — 564            — 1,320         — — — —
Fuel 17,766      1,095         5,112         23,119       41,096       72,242       90,516       146,254     223,774     256,935     166,996     
Total Imported:  
-   Not Including Fuel 182,303    44,582       201,530     299,076     398,642     482,036     546,065     506,537     521,734     751,051     614,074     
-   Including Fuel 200,069    45,677       206,642     322,195     439,738     554,278     636,581     652,791     745,508     1,007,986  781,070     

Cargo Exported (tons):
Sawn Timber 4,336        4,575         8,396         96,020       62,369       88,156       52,191       44,730       21,346       7,877         2,640         
Wood (logs) 22,080      68,686       63,663       7,177         21,773       28,615       5,419         — — — —
Plywood — — — — 6,630         16,460       5,530         10,092       18,691       10,879       —
Rice — — — — — 2,611         — — — 4,453         
General Cargo 2,128        5,490         233            4,680         164            294            — — 39              —
Scrap Metal 48,192      6,883         4,751         7,671         — 2,007         — — — —
Containerized Cargo — — 212            36,151       19,804       36,368       86,663       99,405       114,161     67,195       
Rubber 6,923        1,240         95              492            228            — — — — —
Total Exported: 83,659      86,874       77,350       152,191     90,772       153,427     104,420     141,485     139,442     132,956     74,288       
Container Throughput (TEU) 0 0 4,194         23,986       — 39,942       55,734       60,990       71,589       94,860       64,339       
Imported Containers 0 0 4,154         9,417         — 20,429       28,929       30,732       37,250       50,289       33,354       
-  Full 0 0 4,154         9,417         — 20,429       28,929       30,732       37,250       44,163       29,369       
-  Empty 0 0 -             -             — -             -             -             -             6,126         3,985         
Exported Containers 0 0 40              14,569       — 19,513       26,805       30,258       34,339       44,571       30,985       
-  Full 0 0 40              9,350         — 2,425         4,544         9,007         13,118       17,454       11,756       
-  Empty 0 0 -             5,219         — 17,088       22,261       21,251       21,221       27,117       19,229       

Vessels calling 264           144            229            337            411            615            686            784            650            726            429            
— = data not available; TEU = transport equivalent unit.
Source:  Sihanoukville Port, MPWT.

Item

CARGO STATISTICS IN SIHANOUKVILLE PORT
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Planned Actually 
Type of Procurement Received Import Price Import Value Volume Retail Price Revenue
Fertilizer (t) (t) ($/t) ($'000) ('000 t) ('000 Riel/t) ('000 Riel)

Urea 9.000 8,877                   170                      1,509                   690               492                339,503          

 8,187            369                3,021,118       

DAP 9.000 8,978                   228                      2,047                   1,177            660                776,570          

7,801            495                3,861,824       

Total 18.000 17,855                  3,556                   17,855           7,999,015       

 

 

t = ton.
Source:  Ministry of Agriculture, Fisheries, and Forestry.

100% 82% 14% 4%

7,999,015 6,566,530 1,107,506 324,979

Table A4.2: Flow of Revenues from Fertilizer Sales
('000 Riel)

Total Sales Revenue Transfer to Government Margin for COCMA Not yet Received

FERTILIZER SALES AND REVENUES

Table A4.1:  Fertilizer Sales

Sales
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ECONOMIC EVALUATION1 
 
A. Methodology and Assumptions 
 
1. The economic internal rate of return (EIRR) is estimated for the new diesel generators 
subproject in C6 station (Lot 1). A willingness-to-pay approach is adopted, in which the benefit 
stream is based on estimates of what consumers would be willing to pay for electricity. The 
major uncertainty is the load factor at which the generators will operate for the remainder of their 
economic life. Although designed to operate at high load factors, there are pressures forcing 
these generators down the merit table and thus forcing low load factors. These pressures 
include the introduction of “must run” independent power projects; the prospect of import of 
cheap power from Viet Nam; and, the rehabilitation of Kirirom hydropower plant. Consequently, 
two scenarios are assumed, and EIRR is calculated at plant load factors of 0.5 and 0.3, 
separately. 
 
2. Other major assumptions made for the economic evaluation are as follows: 

(i) All economic costs and benefits are expressed in constant 2000 prices. 

(ii) The capital cost of the diesel power plant (C6) is the actual cost of Lot 1 
subproject ($14.2 million).  

(iii) The $1.3 million cost of conversion to heavy fuel oil (HFO) fueling is assumed to 
be incurred in year 1999 and operation using HFO is assumed to commence in 
year 2000. 

(iv) An economic price of fuel, when running on HFO, of $0.046//kWh is assumed, 
excluding tax and duties. The equivalent figure when running on light distillate oil 
is $0.088/kWh. No fuel price projections are attempted, in view of the current 
volatility in the oil market, and the wide disparity between current prices and 
World Bank projections. Instead, current fuel costs and the commensurate tariffs 
are assumed to prevail throughout the economic life of the project. 

(v) Using international data, variable O&M costs of $0.012/kWh and fixed O&M costs 
of $20/kW per year are assumed. 

(vi) Annual transmission and distribution costs of 2.5 percent of the Lot 2 contract 
costs are assumed, based on international evidence. 

(vii) Actual data are used for years 1996 through 1999. 

(viii) Total system losses, including own consumption, are assumed to be 20 percent, 
on average, over the life of the C6 plant, which is close to the actual figures 
recorded on the system since 1996. 

                                                
1  Detailed EIRR calculation is presented only for the power subproject. The exclusion of the EIRR calculations for the 

irrigation and roads subprojects is in accordance with ADB’s Guidelines for the Preparation of Project Performance 
Audit Reports, which states that “in the cases where the EIRR is either quite high or very low, supportable 
conclusions concerning the level of the EIRR might be reached without making detailed estimates. However, full rigor 
is warranted when a project is on the borderline between two assessment categories.” 
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B. Estimation of Project Benefits 
 
3. Benefits are assumed to relate to willingness to pay of consumers otherwise not served. 
Willingness to pay is based on the running of diesel generators. Costs, in 2000 terms, range 
from $0.15/kWh for large hotels to around $0.20/kWh for offices, shops, and restaurants. A 
weighted average of $0.16/kWh is estimated. 

 
C. EIRR for the New Diesel Generators Subproject 
 

Scenario 1:  50 percent Load Factor  
 
4. The following table summarizes the EIRR calculation for the 50 percent load factor case. 
 

Table A5.1: EIRR of New Diesel Generators (50 percent load factor) 
 

  Costs   
Year 

 
Year Capex Fuel Fixed 

O&M 
Variable 

O&M 
T&D 
O&M 

Total Benefits Net 
Benefits

0 1995 14.20     14.20  -14.20 
1 1996  5.69 0.36 0.78 0.09 6.92 8.28 1.36 
2 1997  5.83 0.36 0.80 0.09 7.08 8.49 1.41 
3 1998  7.16 0.36 0.98 0.09 8.59 10.42 1.83 
4 1999 1.30 4.26 0.36 0.58 0.09 6.59 6.20 -0.40 
5 2000  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
6 2001  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
7 2002  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
8 2003  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
9 2004  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
10 2005  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
11 2006  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
12 2007  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
13 2008  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
14 2009  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
15 2010  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
16 2011  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
17 2012  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
18 2013  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
19 2014  3.75 0.36 0.98 0.09 5.18 10.43 5.25 
20 2015  3.75 0.36 0.98 0.09 5.18 10.43 5.25 

EIRR 20.8%
Capex = capital expenditure, EIRR = economic internal rate of return, O&M = operation and maintenance, 
T&D = transmission and distribution. 
Source:  Operations Evaluation Mission estimates (August 2000).  
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Scenario 2:  30 percent Load Factor  
 
5. The following table summarizes the EIRR calculation for the 30 percent load factor case. 
 

Table A5.2: EIRR of New Diesel Generators (30 percent load factor) 
 

  Costs    
Year Year Capex Fuel Fixed 

O&M 
Variable 

O&M 
T&D 
O&M 

Total Benefits Net 
Benefits

0 1995 14.20     14.20  -14.20 
1 1996  5.69 0.36 0.78 0.09 6.92 8.28 1.36 
2 1997  5.83 0.36 0.80 0.09 7.08 8.49 1.41 
3 1998  7.16 0.36 0.98 0.09 8.59 10.42 1.83 
4 1999 1.30 4.26 0.36 0.58 0.09 6.59 6.20 -0.40 
5 2000  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
6 2001  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
7 2002  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
8 2003  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
9 2004  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
10 2005  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
11 2006  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
12 2007  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
13 2008  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
14 2009  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
15 2010  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
16 2011  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
17 2012  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
18 2013  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
19 2014  2.25 0.36 0.59 0.09 3.29 6.26 2.97 
20 2015  2.25 0.36 0.59 0.09 3.29 6.26 2.97 

EIRR 14.1%
Capex = capital expenditure, EIRR = economic internal rate of return, O&M = operation and maintenance, 
T&D = transmission and distribution. 
Source:  Operations Evaluation Mission estimates (August 2000).  
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1988/89 1993/94 1996/97 1998/99

Number of Schools
Lower Secondary School 362              354         351              480              
Upper Secondary School 49                89           106              132              

Total 411              443         457              612              

Number of Classrooms
Lower Secondary School — 3,950      4,068           5,903           
Upper Secondary School — 1,452      3,606           1,860           

Total — 5,402      7,674           7,763           

Number of Students
Lower Secondary School 201,286       157,000  165,468       226,057       
Upper Secondary School 35,636         130,000  162,098       82,110         

Total 236,922       287,000  327,566       308,167       

Number of Teachers
Lower Secondary School 12,218         — 9,468           13,769         
Upper Secondary School 1,337           — 7,503           3,555           

Total 13,555         — 16,971         17,324         

Number of Students per classroom — 53 43 40

— = data not available.
Source:  Ministry of Education, Youth and Sports .

CHANGES IN SECONDARY EDUCATION

 

Item\School Year
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Increase of Rice Production
Name of Scheme Employment Generation No. of Beneficiaries Yield/Total Production

Thnot Te Construction: 1,400 person months skilled 
and semi-skilled labor; 1,400 person-months 
unskilled labor.
Rice milling and transportation: 50 person-
months.

3,000 farm families Actual increase of rice yield from 
1.5 t/ha before the Project to
 2.0 t/ha after the Project.        

Tuk Chhar Construction: 1,700 person-months skilled 
and semi-skilled labor; 1,700 person-months 
unskilled labor. 
Rice milling and transportation: 100 person 
months.                                                                                            

4,000 farm families Tuk Chhar: 1.65 t/ha before the 
Project to 3.0 t/ha in dry season, 
and 
2.0 t/ha in wet season after the 
Project.
Rusey Lor: 1.65 t/ha in wet 
season before the Project to 
3.0 t/ha for each of two crops 
after the Project.

O Tom Lake Construction: 240 person-months skilled and 
semi-skilled labor; 240 person-months 
unskilled labor.                                                          
Rice milling and transportation: 10 person-
months.                                                                                 

1,000 farm families Dong Knyom: increase from 0.8 
t/ha before the Project to 2.3 t/ha 
after the Project.                                   
O Tom: increase from 0.8 t/ha 
before project to 3.0-4.0 t/ha in 
wet season, and 3.2-3.5 t/ha in 
dry season after the Project.

Kompong Sne Construction: 900 person-months of skilled 
and semi-skilled labor.                                           
Rice milling and transportation: 25 person-
months.                                                        

2,500 farm families Increase from 0.93 t/ha before 
the Project to 2.0 t/ha after the 
Project.

t = ton, ha = hectare.
Source:  Operations Evaluation Mission estimates based on field inspection (August 2000).
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