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 MME – Ministry of Mines and Energy 
 NLS – new Lao stoves 
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BASIC DATA 
 

A. Grant Identification 

 1. Country Cambodia 
 2.           Grant number and financing source 0336 

Government of Australia 
 3. Project title Rural Energy Project 
 4. Borrower Kingdom of Cambodia 
 5. Executing agency Electricite du Cambodge 
 6. Amount of grant $6,110,000 
 7. Financing modality Project grant 

 
B. Grant Data 

 1. Appraisal 
  – Date started 
  – Date completed 

 
n/a 
n/a 

 2. Loan negotiations 
  – Date started 
  – Date completed 

 
24 October 2012 
25 October 2012 

 3. Date of Board approval 15 January 2013 
 4. Date of grant agreement 5 December 2013 
 5. Date of grant effectiveness 
  – In grant agreement 
  – Actual 
  – Number of extensions 

 
5 March 2014 
5 March 2014 
0 

6. Project completion date 
– Appraisal 
– Actual  

 
31 December 2014 
30 June 2018 

 7. Grant closing date 
  – In grant agreement 
  – Actual 
  – Number of extensions 

 
30 June 2015 
30 June 2018 
2 

8. Financial closing date 
  – Actual 

 
31 August 2018 

 9. Terms of loan 
  – Interest rate 
  – Maturity (number of years) 
  – Grace period (number of years) 

 
n/a 
n/a 
n/a 

 10. Terms of relending (if any) 
  – Interest rate 

 
n/a 

  – Maturity (number of years) n/a 
  – Grace period (number of years) 
  – Second-step borrower 

n/a 
n/a 

            11. Disbursements 
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  a. Dates 

 Initial Disbursement 
26 June 2015 

Final Disbursement 
26 July 2018 

Time Interval 
37 months 

 Effective Date 
5 March 2014 

Actual Closing Date 
30 June 2018 

Time Interval 
52 months 

 
  b. Amount ($) 

Category 

Original 
Allocation 

(1) 

Increased 
during 

Implementa-
tion (2) 

Cancelled 
during 

Implementa-
tion (3) 

Last 
Revised 

Allocation 
(4=1+2–3) 

Amount 
Disbursed 

(5) 

Undisbursed 
Balance 
(6 = 4–5) 

1 Works 4,620,000 0 0 4,620,000 4,985,000 (365,000) 

2 Training 70,000 0 0 70,000 7,694 62,306 

3A 
Consulting 
Services for 
Svieng Reng 

450,000 0 0 450,000 422,063 27,937 

3B 
Consulting 
Services for 
Cookstoves 

200,000 0 0 200,000 200,000 0 

3C 
Consulting 
Services for 
training EAC staff 

30,000 0 0 30,000 92,199 (62,199) 

4 Unallocated a/ 740,000 0 0 740,000 365,000  375,000 

 Total 6,110,000 0 0 6,110,000 6,071,956 38,044 

( ) = negative, EAC = Electricity Authority of Cambodia. 
a $365,000 represents ADB administration fee. 

 

C. Project Data 
 
 1. Project cost ($ million) 

Cost Appraisal Estimate Actual 

Foreign exchange cost 8.385 10.040 

Local currency cost 2.531 0.360 

Total 10.916 10.400 

 
2. Financing plan ($ million) 

Cost Appraisal Estimate Actual 

Implementation cost   

       Borrower financed 2.006 0 

       Electricite Du Cambodge 2.800 4.328 

       Government of Australia 6.110 6.072 

               Total implementation cost 10.916 10.400 

Interest during construction costs 0 0 

         Borrower financed 0 0 

         ADB financed 0 0 

        Other external financing 0 0 

Total interest during construction cost 0 0 

 ADB = Asian Development Bank 

 



iii 

 

 3. Cost breakdown by project component ($ million) 
 

Component 
Appraisal 
Estimate 

Actual 

A. Base Cost   

 1. Component 1: Rural electrification of Svay Rieng Province 9.565 9.735 

  a.  Engineering, procurement, and construction 7.133 9.168 

  b.  Environmental and social safeguards 0.021 0.034 

  c. Supervision consultants 0.300 0.330 

  d. Project account auditor 0.020 0 

  e. Impact assessment 0.130 0.059 

  f. Taxes and duties 1.961 0.144 

 2. 
Component 2: Promotion of Neang Kongrey Stove in Kampong Cham 
Province 

0.220 0.200 

  a.  Consulting services 0.200 0.200 

  b. Taxes and duties 0.020 0 

 3. Component 3: Capacity development of Electricity Authority of Cambodia 0.125 0.100 

  a. Capacity development 0.100 0.100 

  b. Taxes and duties 0.025 0 

                Subtotal (A) 9.910 10.035 

B. Contingencies 1.006 0.365 

Total (A+B) 10.916 10.400 

 
 
 4. Project schedule 
 

Item Appraisal Estimate Actual 

Date of contract with consultants 30 November 2012  
1)   Cookstoves 
2)   EAC Consultants 
3)   Impact Assessment 
4)   Environment and Social 
5)   PIC 

 5 March 2015 
16 March 2015 

26 January 2016 
27 January 2016 

5 December 2016 
Completion of engineering designs 7 February 2013 17 September 2015 
Civil works contract   
 Date of award 8 January 2013 28 July 2014 
 Completion of work 13 August 2014 April 2019 
Equipment and supplies n/a  
Start of operations   
 Energization of all medium voltage and low voltage lines 2 September 2014 17 July 2017 
 Energization of first beneficiary household 1 October 2014 13 October 2017 

EAC = Electricity Authority of Cambodia; PIC = project implementation consultant. 

 
 5. Project performance report ratings 
 

 Single Project Rating 

From 01 January 2014 to 31 December 2014 
From 01 January 2015 to 31 December 2015 
From 01 January 2016 to 31 December 2016 
From 01 January 2017 to 31 December 2017 
From 01 January 2018 to 31 August 2018 

 Potential Problem 
On track 
On track 
On track 
On track 
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D. Data on Asian Development Bank Missions 

Name of Mission Date 
No. of 

Persons 
No. of 

Person-Days 
Specialization 
of Membersa 

     
Consultation Mission 
Reconnaissance Mission 
Fact-Finding Mission 
Consultation mission 
Pre-Inception Mission b 
Pre-Inception Mission b 
Project Specific Consultation b 
Project Specific Consultation b 
Consultation Mission 
Inception Mission 
Review Mission b/ 
Safeguards Review Mission b/ 
Special Project Administration b/ 
Review Mission 
Review Mission 
Review Mission 
Review Mission 
Review Mission 
Project Completion Report Mission 

11–12 August 2011 
5–16 September 2011 
31 January–9 February 2012 
15–16 March 2012 
18–21 February 2013 
29 April 2013–3 May 2013 
20–21 August 2013 
30 Oct–1 Nov 2013 
24–28 March 2014 
1–3 April 2014 
2–4 September 2014 
17–21 November 2014 
7–8 April 2015 
7–14 October 2016 
11–13 January 2017 
3–5 April 2017 
13–14 November 2017 
21–30 March 2018 
12–19 November 2018 

4 
4 
7 
1 
2 
2 
1 
3 
2 
5 
2 
1 
2 
5 
1 
3 
6 
4 
7 

8 
36 
56 
2 
8 

10 
2 
9 

10 
15 
6 
5 
4 

40 
3 
9 

12 
40 
56 

a, b, f 
a, c, d, f 
a, c, d, f, g, h 
a 
a, a 
a, d 
a 
a, f  
d 
a, c, e 
a, d 
d 
a, d 
a, c, d, f, g 
a 
a, c, f 
a, d, c, f, g 
a, d, f 
a, b, c, d, f 

a    a = engineer, b = economist, c = social, d = environment, e = procurement, f = analyst, g = financing, h = counsel 
b   In conjunction with other projects and country missions. 



 

 

I. PROJECT DESCRIPTION 
 
1. The Rural Energy Project aimed to increase access to an economical and reliable supply 
of energy by rural communities in selected provinces of Cambodia by expanding supplies of 
reliable grid electricity and improved cookstoves (ICS). The project’s outputs were: (i) expansion 
of the medium voltage and low voltage networks in Svay Rieng Province by the Electricite du 
Cambodge (EDC)1, and providing grid connections to households that did not have grid access; 
(ii) establishment of a manufacturing and distribution network for ICS in Kampong Cham Province 
to promote the use of ICS in the province; and (iii) development of the regulatory capacity of 
Electricity Authority of Cambodia (EAC), the independent entity responsible for regulating the 
electricity sector in the country. Support for the ICS component was implemented through the 
Ministry of Mines and Energy (MME). The project’s outcome was expanded supplies of reliable 
grid electricity and ICS. The project, which was funded by a grant from the Government of 
Australia, was initially to be implemented by the World Bank. However, as the World Bank 
suspended new lending to Cambodia in August 2011, the governments of Australia and 
Cambodia requested the Asian Development Bank (ADB) to implement the project. 
 

II. DESIGN AND IMPLEMENTATION 
 
A. Project Design and Formulation 
 
2. The overall design was relevant at appraisal and remained so at completion. The design 
and monitoring framework (DMF) at appraisal in 2012 was compared to achievements at grant 
closure in June 2018 in Appendix 1. The project was aligned with the government’s National 
Strategic Development Plan Update 2009–2013, which called for the development of the energy 
sector through expansion of the electricity network to achieve the overarching objective of 
reducing poverty.2 It corresponded to the objective of inclusive economic growth through the 
development of physical infrastructure such as power transmission, distribution and rural 
electrification, which was included in the ADB’s country partnership strategy 2011–2013.3 It was 
also aligned with ADB’s energy assessment strategy and road map for Cambodia, which identified 
ADB’s focus in the sector as (i) legal, regulatory and institutional reform; (ii) rural grid-electricity 
supply infrastructure; and (iii) greater coordination with development partners.4 
 
3. At project appraisal, only 13,460 customers in Svay Rieng Province received electricity 
from EDC, with a further 2,000 customers supplied by three rural electricity enterprises.5 The 
project was formulated to increase the electrification rate, and the target was to increase the 
number of connections in the province by almost 40% to 21,460 connections by December 2014. 
The ICS that were the focus of the cookstove component were designed and optimized for use in 
Cambodia by the Group for the Environment, Renewable Energy and Solidarity (GERES)6 and 
were 20% more fuel efficient than the traditional Lao cookstove, which are most commonly used. 

                                                
1  EDC is a vertically integrated, government-owned corporation that purchases power from independent power 

producers, operates the transmission grid, and distributes and sells electricity throughout the country. 
2  Government of Cambodia. 2009. National Strategic Development Plan Update 2009–2013. Phnom Penh.  
3  ADB. 2011. Country Partnership Strategy: Cambodia, 2011–2013. Manila. 
4  ADB. 2011. Energy Sector Assessment, Strategy and Roadmap, 2010–2013: Cambodia. Manila. 
5  ADB. 2012. Report and Recommendation of the President to the Board of Directors Proposed Administration of Grant 

Kingdome of Cambodia: Rural Energy Project. Manila. Rural electricity enterprises are private sector organisations 
licenced by the EAC to supply electricity in areas not served by EDC. The total 15,460 connections at appraisal is 
higher than the DMF’s 2012 baseline of 13,460 connections 

6  GERES is a French nongovernmental organization working in Cambodia. It developed two energy efficient cookstove 
designs; the NKS, which was optimized for burning wood and the NLS, which was designed to burn charcoal. 
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The component was formulated to replicate a model that had been successfully implemented by 
GERES in Kampong Chhnang Province. Under this model, local ICS manufacturers outsource 
the production of Neang Kongrey stoves (NKS) to home-based artisans, primarily women,7 for 
sale through established distribution channels.  
 
4. As for the capacity development component, it was envisaged at appraisal that EAC staff 
would be trained in programs supported East Asia and Pacific Energy Regulators’ forum, the 
Association of Southeast Asian Nations Energy Regulators Network, and in targeted workshops. 
 
5. The project grant modality was appropriate, and the preparation of the project was 
satisfactory. Implementation was generally in accordance with the implementation plan with some 
minor changes, such as the use of a consulting firm for the project implementation consultant 
(PIC) rather than individual consultants, to address issues that could not have been foreseen at 
the preparation stage. 
 
B. Project Outputs 
 
6. Output 1: Expanded medium-voltage and low-voltage networks in Svay Rieng 
Province (rural electrification). This output was achieved. At grant closure, 215 circuit-kilometer 
(cct-km) of 22 kilovolt (kV) medium-voltage lines (against a DMF target of 220 cct-km), and 
390 cct-km of 400 V low-voltage lines (compared to a DMF target of 400 cct-km), were installed 
under the project, along with 8,273 household revenue meters.8 At the time of the project 
completion review (PCR) mission, 10,500 meters had been installed, and all households in the 
project area, including all poor households, had been connected to the grid. Further, all poor 
households in the project area were advised of the staggered payment modality for paying EDC’s 
initial grid connection fees but none availed this option. 
 
7. Output 2: Established manufacturing and distribution network for improved 
cookstoves in Kampong Cham province. This output was partially achieved. The project 
recruited a total of 12 artisans out of 20 potential producers identified in the baseline survey, for 
training in ICS production, thereby meeting the DMF target of training 12 artisans. The single 
woman producer identified in the survey declined to participate. The recruited producers attended 
a 12-day training course on the manufacture of the NLS,9 which was conducted by GERES. 
Following the formal training, GERES made a series of visits to the individual producers to help 
them consistently produce NLS of marketable quality. Due to the non-participation of the woman 
producer, the DMF target relating to the mobilization of women entrepreneurs was not met.  

 
8. Two of the four facilitators recruited by GERES to facilitate production were women and 
45 women retailers (100% of the available women) were mobilized to promote the ICS, hence the 
DMF targets for nongovernmental organization facilitators (50%) and percentage of women 
retailers mobilized (100%) were achieved.  
 
9. GERES visited all the retailers having business with these 12 producers, explained the 
benefits of the ICS, provided them with training and promotional material, and engaged them in 
the promotional events it organised. Additional stove retailers were also engaged. By the end of 

                                                
7  This strategy is described in: World Bank. Cambodia: The Neang Kongrey Cookstove Initiative. 
8  There was no formal DMF target for revenue meter installation. However, 14,300 revenue meters were procured 

through the EPC contract under the grant, and an operating target of 8,000 connections over the 2-year project 
implementation period was set.  

9  Producers were given the option of manufacturing the NLS or the NKS. All chose to manufacture the NLS. 

 

https://www.youtube.com/watch?v=PLwgSHM1pIY
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the project, a total of 61 retailers were selling the ICS and the traditional cookstove. Furthermore, 
between July 2015 and December 2016, GERES organised 11 community promotional events 
and 1 community sales event to stimulate ICS demand. It also monitored ICS sales in Kampong 
Cham Province by having the producers trained under the project report their sales to retailers 
and end users, and through engagement with distributors selling cookstoves in Kampong Cham, 
but which had been manufactured in Kampong Chhnang.10  
 
10. Output 3: Developed regulatory capacity of the Electricity Authority of Cambodia. 
This output was achieved. The DMF target was to provide training to 20 EAC staff members, 
including 3 women (15%). EAC used grant funding to provide the following training:11 
 

i) Two male EAC staff were trained at the Intercontinental Exchange Education 
Centre (Singapore) in June 2014 on coal procurement and the management of 
coal fired power stations. This training was timely as the 100-megawatt 
Sihanoukville 1 power station, the first coal fired power plant in Cambodia, 
commenced operation in early 2014. 

ii) Five days of training provided by an individual consultant in March 2015 for 44 
EAC staff, including 7 women (16%), on EAC’s regulatory functions, with a 
particular focus on tariff design. EAC subsequently introduced an optional time-of-
use tariff for large users. 

iii) A team of consultants conducted four workshops during February to April 2018 on 
solar and other non-dispatchable generation which included: (a) an overview of 
issues relating to grid stability and security, and generation planning with variable 
renewable energy; (b) the impact of distributed solar generation (particularly 
rooftop solar); and (c) the impact on Cambodia’s grid of increased levels of solar 
penetration. A total of 23 EAC staff, including 3 women (13%), attended this 
training. The training was timely in that it coincided with the issuance of regulations 
for the connection of rooftop solar powerplants to the grid. 

 
C. Project Costs and Financing 
 
11.  Appendix 2 compares the actual project cost with the appraisal estimate. The appraisal 
estimate of $10.92 million included a government contribution of $2.01 million in consideration of 
an import tax and duty exemption. However, the actual value of the tax and duty exemption was 
not quantified nor recorded in the project financial statements.12 The actual project cost was 
$10.40 million, $1.49 million (17%) higher than the restated appraisal estimate of $8.91 million 
after the government contribution is excluded. The increase in project cost was primarily due to 
the final engineering, procurement and construction (EPC) contract cost of $9.17 million, which 
was $2.04 million (29%) higher than the appraisal estimate of $7.13 million. The EPC winning bid 
was $8.64 million (21% higher than the appraisal estimate) and the final EPC cost increased due 
to a variation (para. 23). 

                                                
10  GERES engaged with 40 distributors who are members of the Improved Cookstove Producer and Distributor 

Association of Cambodia to gather data on sales of ICS manufactured in Kampong Chhnang but sold in Kampong 
Cham Province over the course of the project. 

11  The organizations identified during appraisal for delivering the training were disbanded after project approval and 
only two EAC staff were trained in regionally organized workshops. Therefore, the remaining training sessions were 
delivered in-house, designed by ADB, in consultation with EAC, and presented by experienced external consultants. 
The workshops were designed to familiarize EAC staff with new technologies being introduced into the Cambodian 
power system.  

12  The only taxes recorded in the project accounts were value added taxes of $0.14 million, paid by the EPC contractor 
on locally sourced materials.  These taxes were reimbursed by EDC. 
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12.  Appendix 3 shows how the final project cost was financed compared to the appraisal 
financing plan. The grant provided by the government of Australia was $6.11 million, of which 
$4.11 million was denominated in US dollars and $2.00 million equivalent in Australian dollars.13  
The rural electrification and EAC training components were funded from the grant as planned at 
appraisal. ADB’s management fee of $0.37 million, which was not shown as a separate line item 
in the appraisal budget, was funded from the $0.74 million contingency provision in the grant. The 
balance of the available grant funding, including the remaining contingency provision, was 
allocated to the rural electrification component. Before the EPC contract was signed, EDC agreed 
with ADB that it would fund the unbudgeted additional scope from its own resources. Therefore, 
EDC’s final contribution to the project cost was $4.33 million, $1.53 million (55%) more than the 
appraisal estimate of $2.80 million. Actual government financing in lieu of import taxes and duties 
is not known (para. 11).  
 

D. Disbursements 
 
13.  Grant disbursements disaggregated by year are in Appendix 4. The grant was disbursed 
in accordance with ADB’s Loan Disbursement Handbook. The direct payment procedure was 
used for the EPC contract and all consulting services. The first disbursement was not made until 
June 2015 because of project implementation delays, with the final disbursement made in July 
2018. Claims for the EPC contract were paid in full by ADB until the contract allocation from the 
grant fund was fully utilized, after which EDC paid the contractor using counterpart funding.14 
Disbursements for the EPC contract were suspended in August 2016 for a short period—after 
disbursing $1.44 million in grant funds. ADB’s Controller’s office sought confirmation from the 
Office of the General Counsel that EDC had complied with Para. 5(b), Schedule 2 of the Grant 
Agreement which required EDC to have at least $2,800,000 equivalent budget for output 1 before 
withdrawals were made from the grant account. Because EDC had not made the required 
budgetary provision, disbursements were suspended and did not resume until a letter from EDC 
confirming that the provision had been made was received in October 2016. Disbursements then 
continued a regular basis until the grant account was closed in August 2018 with a total 
disbursement of $5.71 million. ADB was paid an administration fee of $0.37 million and the 
uncommitted amount of $0.04 million was canceled. The gap in the original projection versus 
actual contract award and disbursement was due to the very ambitious implementation schedule. 
The projection was revised twice as a result of the two extensions of the grant closing date. 
 
E. Project Schedule 
 
14. The schedule in the project administration manual required that, over the 6 months prior 
to grant approval; (i) PICs would have been recruited and mobilized; (ii) a contract would have 
been awarded to the EPC contractor; (iii) the impact assessment consultant would have been 
mobilized and ready to start the baseline survey; and (iv) the contract for the cookstove 
component would have been awarded. Most of these activities could not be completed until the 
grant became effective, but the schedule made no provision for an interval between grant 
approval and grant effectivity. Furthermore, in an EPC contract—where the contractor is 
responsible for the design, resolution of compensation and resettlement issues, and 
commencement of construction must necessarily be sequential. While this was a covenanted 
requirement, the schedule did not allow for this. In summary, the initial project implementation 
period of 2 years was overly ambitious. 

                                                
13  An exchange rate of $A1.00 = $1.00 was assumed at appraisal.  The difference between the assumed $6.11 million 

grant amount and the $6.07 million disbursed was primarily due to exchange rate variation. 
14  The contingency provision in the grant fund was subsequently allocated to the EPC contract and disbursed in late 

2018. 
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15.  The grant was approved on 15 January 2013 and was originally set to close on 30 June 
2015. It was finally closed on 30 June 2018 after two extensions. There was a delay of 15 months 
between ADB’s grant approval and grant effectivity. This initially resulted from a delay by 
Australia’s Department of Foreign Affairs and Trade (DFAT) in submitting the final draft 
Cofinancing Grant Agreement to ADB.15 There was a further delay in finalizing the Subsidiary 
Grant Agreement between the Ministry of Economy and Finance and EDC. As a result of these 
delays, the original grant closing date became unrealistic, therefore, ADB agreed to extend the 
closing date to 30 June 2017. 
 
16.  Rural electrification in Svay Rieng Province was the only project component requiring 
installation works. Bids for the EPC contract were called on 7 July 2014, only 4 months after the 
grant became effective, but the contract was not signed until 5 August 2015, and the notice to 
proceed was not issued until 24 December 2015. The major reason for the delay in contract award 
was the 7 months it took EDC to finalize the bid evaluation report. EDC also had difficulty in 
recruiting the international PICs, who were not appointed until November 2016, 11 months after 
the EPC contractor had mobilized. This delayed the approval of the EPC contractor’s design 
drawings. Following these additional delays, ADB agreed to a further extension of the grant 
closing date to 30 June 2018.  
 
F. Implementation Arrangements 
 
17. EDC was responsible for overall project implementation and output 1. EDC’s Project 
Management Office 1 was assigned to this project. International competitive bidding was used for 
the EPC contract. As EDC was unable to recruit international consultants through individual 
consultant selection, ADB approved the recruitment of the international consultants through 
single-source selection through a consulting firm (para. 20). EDC, with ADB’s approval, used its 
external auditors to audit the project accounts instead of using grant funds to finance a local 
auditor. National (rather than international) impact assessment consultants were used (para. 21). 
While these arrangements were generally satisfactory, they did not provide sufficient time for the 
implementation of voluntary resettlement safeguards after the line routes were finalized by the 
EPC contractor. The MME was responsible for output 2, while EAC was responsible for output 3. 
GERES was recruited through single-source selection, as proposed during appraisal, because 
GERES is the only entity with extensive experience and track record in promoting improved 
cookstoves in Cambodia. Overall, the implementation arrangements designed at appraisal were 
deemed to be appropriate.  
 
G. Technical Assistance 
 
18. Project preparatory technical assistance (PPTA) was provided to assist with project 
formulation and confirm project feasibility. Overall, the PPTA was instrumental in achieving the 
performance targets of the project. The delay between project approval and the start of project 
implementation, and the need to adapt the detailed project design to take account of changes in 
the external environment over this period were not foreseen at PPTA stage.  Examples of these 
changes include the acceleration in the rate of rural electrification and the disbanding of regional 
training organizations after the project was approved. 
 

                                                
15  The grant was originally to be administered by the World Bank, but ADB agreed to administer it after the World Bank 

suspended its energy sector operations in Cambodia in 2011. The delay arose while DFAT waited for the return of 
funds that it had previously remitted to the World Bank. 
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H. Consultant Recruitment and Procurement 
 
19. Rural electrification consultants. The consultant recruitment plan provided for two 
separately budgeted consultancy workstreams: (i) project implementation, and (ii) impact 
assessment. Each workstream was to be headed by an international consultant and four national 
consultants (three for project implementation and one for impact assessment).16 All consultants 
were to be recruited individually.  
 
20. While EDC was successful in recruiting the national consultants, it was unable to recruit 
the two international consultants.17 In September 2016, EDC requested that these consultants be 
recruited individually using single-source selection through the international consulting firm that 
was providing the project implementation consulting services for the Medium-Voltage Sub-
Transmission Expansion Sector Project,18 which was being implemented at the same time. This 
was approved by ADB and consultants were recruited as follows: (i) an international distribution 
specialist (team leader), (ii) a national distribution specialist, and (iii) a national social impact 
specialist. It was agreed that the work of all consultants, including the national consultants 
previously engaged by EDC, will be coordinated by the newly recruited team leader. The notice 
to proceed for the consulting team was issued in November 2016. 
 
21. The project impact assessment, as described in the project administration manual, was to 
include a baseline study and a follow-up study after project completion to measure the social 
impact of the project. While provided for in the appraisal budget, no international consultant was 
engaged for this work.19 The two national consultants undertook the baseline study under the 
supervision of an international consultant recruited and funded by ADB.  
 
22. Cookstove component. MME’s single-source selection of GERES to undertake the 
cookstove project component was well advanced by the time of grant effectiveness. The contract 
was signed in September 2014 and the notice to proceed given in December 2014. The 
consultancy was completed in December 2016, within the original 2-year duration provided for in 
the contract. 
 
23. Engineering, procurement and construction contract. By the time the grant became 
effective, EDC had completed the bid documents for the EPC contract for the rural electrification 
component and submitted these to ADB for review. However, the contract was not signed until 
August 2015 and the notice to proceed was issued in December 2015 (para. 16). The contractor 
completed the installation of the medium- and low-voltage distribution lines by mid-July 2017, a 
commendable achievement given the time required for engineering and procurement. By this time 
EDC had adopted electronic revenue meters as its standard, rather than the originally specified 
mechanical meters. The variation incorporating this change was not issued until July 2017; 
because of the delay in meter delivery, the connection of beneficiary households to the grid did 
not commence until mid-October 2017. By grant closure on 30 June 2018, the contractor had 
connected 8,273 households. The contractor continued to connect households following grant 

                                                
16  These were (i) a medium- and low-voltage supervision engineer, (ii) an environmental safeguards specialist, (iii) a 

social safeguard specialist, and (iv) and impact assessment specialist. 
17  EDC failed on three occasions (in September 2015, October 2015 and March 2016) to successfully conclude a 

contract for the international social impact consultant, and similarly failed on three occasions (twice in February 2016 
and again in March 2016) to conclude a contract with an international distribution consultant, mainly due to the limited 
availability of qualified experts in the market.  

18  ADB. Cambodia: Medium-Voltage Sub-Transmission Expansion Sector Project. (Approved on 14 December 2012).  
19  ADB hired an international consultant outside of the project to design the baseline survey. It was considered that a 

national expert would be more effective in conducting the local impact survey and coordinating the inputs of the 
national environmental and social specialist that had already been hired by EDC. 

https://www.adb.org/projects/42361-013/main
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closure, and at the time of the PCR mission in November 2018 all 10,500 households in the rural 
electrification project area had been connected to the grid. 
 
I. Gender Equity 
 
24. The project was categorized effective gender mainstreaming and gender-designed 
features were relevant in addressing the needs of women and the poor in access to energy 
efficiency and improved energy sources. The project achieved key gender equity results, including 
reduction of women’s time poverty, economic empowerment, and human capacity development. 
 
25. The project has made grid electrification available and affordable to the entire population 
of the project area, including the poor. The 10,500 households (including 923 households headed 
by women, and 512 poor households) are now connected to the grid. Electricity is readily available 
to women when needed to alleviate household burdens and improve their income-generating 
opportunities. An installment scheme was available to assist poor households meet EDC’s $30 
fee to connect to the network. In 2016, the government introduced a subsidy program for poor 
residential consumers that consume less than 10 kilowatt-hours (kWh) per month. Under the 
scheme the tariff is KR480/kWh, a reduction from the standard tariff of KR650/kWh in Svay Rieng 
Province. The difference is paid to EDC as a subsidy from the Rural Electrification Fund. 
 
26. More efficient ICS, which consume less fuel and produce less smoke, were introduced to 
the market as an alternative to the traditional cookstove at an affordable price (up to $2.50 per 
stove). A total of 85,000 were sold in Kampong Cham Province during the project, and 80% of 
cookstove users are women. Use of energy efficient cookstoves contributed to declining carbon 
dioxide emissions and reduced the health problems arising from smoke inhalation, which is a 
significant problem for the poor, especially women and girls. To ensure that women economically 
benefitted from the ICS supply chain, 45 female retailers received capacity building and marketing 
material to effectively promote and sell ICS. The project also strengthened women’s role in ICS 
distribution by providing leadership and skills training to the Improved Cookstoves Producers and 
Distributors Association in Cambodia’s executive committee (women comprise five of seven 
members, or 71%). The gender balance at the EAC has improved, with an increase from 1 to 3 
women (out of 10) in the technical department staff. Capacity building was provided to 7 women 
(16%) of the 44 EAC staff on electricity regulation and tariff. Promoting EAC’s gender balance 
may result in more inclusive electrification service delivery. 
 
27. By project completion, all six actions in the gender action plan (GAP) were implemented 
and five out of the seven targets were achieved.20 The two targets that were not met were (i) 
target 2: identify and mobilize all the women entrepreneurs amongst the traditional stove 
producers to venture into NKS production, and (ii) target 3: ensure that any new employment 
opportunities within the local stove producers target at least 50% local women. It is important to 
note that with the expanded availability of better paying jobs for women, particularly within the 
garment industry that specifically prefers women employees, cookstove production was not a 
preferred mode of employment for many women. Since only five out of seven targets were met 
and the threshold for success is set at 80%, from a rating standpoint, the implementation of the 
GAP is rated unsuccessful. 
 

                                                
20  Table A10.1: Gender Action Plan Monitoring (Please see Appendix 10: Gender Equity Results and Achievements). 
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J. Safeguards 
 
28. The project was classified as category B for environment and involuntary resettlement and 
category C for indigenous peoples under ADB Safeguard Policy Statement (2009). An initial 
environmental examination was undertaken by EDC at appraisal and an environmental 
management plan (EMP) were disclosed on the ADB website in 2012. The initial environmental 
examination and EMP found that most power line routes were along roads that bordered flat 
agricultural land used for rice cultivation and that there were no cultural heritage sites, protected 
areas or other sensitive environmental receptors that would be affected by the project. The main 
environmental impacts identified were the need to cut trees along the line route and temporary 
construction impacts. Mitigation strategies included routing the lines to avoid trees, where 
practical, and otherwise compensating tree owners for any loss of value. Construction impacts 
were short-lived and minor and were mitigated by requiring the EPC contractor to implement good 
construction practices as set out in the EMP. 
 
29. Installation of medium voltage poles commenced in February 2016. There was no formal 
implementation of environmental safeguards until after the PIC team was appointed in late 2016. 
ADB made concerted efforts to address these issues during late 2016 and early 2017 and the 
EMP was updated to reflect the detailed design and disclosed in February 2017. EDC, through 
its Social, Environmental and Public Relations Unit and with assistance from the PIC, monitored 
compliance with the EMP and prepared a total of five quarterly environmental monitoring reports 
covering the period from July 2016 through to the completion of the line construction. An 
environmental due diligence report, covering February to July 2016, reviewed environmental 
compliance and identified corrective actions. The monitoring reports and corrective action plan 
identified minor issues relating to contractor performance such as failure to provide warning signs 
and traffic management, delays in cleaning up construction debris, storage of poles in unapproved 
areas, and lack of use of personal protective equipment. The EPC contractor subsequently 
implemented corrective actions, including realignment of poles to avoid mature trees in Bayab 
village and Bassac commune, and restoration of disturbed sites. Meetings with commune 
councils, villages chiefs, and villagers were organized prior to construction to discuss the schedule 
of activities and to present the alignment and right-of-way. All environmental safeguard monitoring 
reports and the environmental due diligence report have been disclosed. 
 
30. There were no indigenous people affected by the project. The project did not require the 
displacement of people, the removal of buildings, or the purchase of land, so the only involuntary 
resettlement impact was compensation for the loss of productive trees that needed to be removed 
or cut back to make room for the line. Compensation of $48,687.50 was payable to 246 affected 
households for 1,009 affected trees located along the route of the high voltage line. A total of 
$25,065.50 was donated back to the project and affected people signed donation forms to that 
effect. In July 2017, EDC made cash payments totaling $23,622 to affected people who declined 
to donate their entitlements. 
 
31. Following settlement of the compensation entitlements, ADB identified two instances of 
non-compliance with its safeguard requirements. First, the donation forms used did not comply 
with ADB’s requirements, primarily because they did not explicitly state the amount of 
compensation to which the donor was entitled. Secondly, compensation was paid at the rate 
specified in the 2014 updated resettlement plan and was not updated to reflect the value of the 
tree when compensation was actually paid in 2017. This shortfall was assessed at the rate of 
inflation and calculated to be $5,842.25. EDC addressed these shortfalls by advising the affected 
persons of the adjustment to the compensation rates and asking all those who donated their 
entitlements to sign the correct donation forms. All affected persons decided to donate the 
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difference between their full entitlement and the assessment based on the 2014 rates. Forms 
acceptable to ADB were signed in February 2018. 
 
K. Monitoring and Reporting 
 
32. Irregular submission of reports, or reports that were not complete in their coverage of 
compliance matters, were a problem in the early stages of the project. For example, submission 
of semi-annual safeguard compliance reports by EDC as required by the Grant Agreement was 
irregular. However, after all safeguard issues had been resolved, EDC prepared a consolidated 
safeguard monitoring report confirming full implementation of the resettlement plan and 
compliance with safeguard requirements. This report was disclosed on ADB website in July 2018. 
 
33. For the first 10 months of the EPC contract, only four national implementation consultants 
were in place. A lack of leadership and unfamiliarity on the part of the consultants with ADB’s 
safeguard and reporting requirements resulted in mediocre guidance to the EPC contractor, while 
the progress reports provided to ADB did not follow ADB’s template and did not provide all 
required information. After the appointment of the PIC, the quality of the progress reports 
gradually improved and by the end of the project the PIC’s quarterly progress reports were 
comprehensive. 
 
34. ADB undertook an inception mission in April 2014, 1 month after grant effectivity, but the 
next substantive project review mission did not occur until October 2016, some 30 months later.21 
By the time of October 2016 mission, the cookstove output was substantially complete, the EPC 
contractor had been mobilized for 10 months, but the PIC had still not been appointed. Many of 
the problems that emerged on this project may have been avoided had ADB provided more 
guidance and support over this period. The PIC was demobilized in May 2018, and its final 
quarterly progress report covered January–March 2018. Subsequently, in June 2018, the PIC 
submitted a draft project completion report using ADB’s standard PCR template. 
 
35. As shown in Appendix 7, a total of 20 project covenants were assessed as complied, five 
as partially complied and four as not complied.  While EDC did not comply with some project-
specific covenants related to safeguards compliance (para. 31), these matters were all 
retrospectively addressed and documented to ADB’s satisfaction, and no further action is 
required. While EDC has been submitting the financial statements over the period of the project, 
the audited entity financial statement did not fully meet ADB’s requirements as detailed in 
Appendix 7.22 Follow up on this matter will continue under the newly approved Cambodia National 
Solar Park Project.23 

III. EVALUATION OF PERFORMANCE 
 
A. Relevance 
 
36. The project is rated relevant. While the rural electrification and EAC training outputs were 
both highly relevant, the overall project rating takes into account the reduced relevance of the 
cookstove component. 
 

                                                
21 While there were three missions fielded between September 2014 and April 2015, these were primarily focused on 

other loan projects. There were no missions between April 2015 and October 2016. 
22 EDC’s 2018 expenditures as reported in this PCR are based on the difference between the known EPC contract 

value and known expenditures by ADB and reported by EDC through the end of FY2017. 
23 ADB. Cambodia: National Solar Park Project (approved on 23 May 2019; EDC is the executing agency). 

https://www.adb.org/projects/51182-001/main
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37. In 2012 when the project was formulated, the Cambodian household electrification rate 
was only 26%, compared with 96% in Vietnam and 70% in the Lao Peoples’ Democratic Republic. 
In rural areas, the household electrification rate was only 11%. Furthermore, 93% of the 
population relied on the combustion of traditional biomass for cooking. The inefficient use of 
traditional fuel for cooking exposed women and children to increased air pollution levels and to 
particulate concentration that were much higher than the recommended level. It also degraded 
the local environment through increased cutting of trees and added to greenhouse gas emissions. 
 
38. At appraisal, the household electrification ratio of Svay Rieng Province was only 14%. 
Most unelectrified households used car batteries, which needed recharging weekly, to provide a 
source of energy for electric lighting. The battery capacity was small and the cost of each unit of 
electricity was high. Electricity was therefore only used to provide lighting for a limited period each 
evening. The government’s objective was to make electricity more readily accessible and to lower 
its cost to consumers by extending the coverage of the grid. ADB’s country strategy was to assist 
the EDC fund the capital cost of meeting this target. The rural electrification component was highly 
relevant to both the government’s objective and ADB’s country strategy by enabling the extension 
of the distribution network to serve an area that would otherwise have remained unelectrified. 
 
39. The increased use of fuel-efficient stoves fully aligned with ADB’s country strategy. 
However, the high relevance of the project was reduced by the inability of local artisans to 
compete with imported products, and the decision early in the project to promote the NLS 
(charcoal is not a preferred cooking fuel in the rural areas where the project was being 
implemented).  
 
40. The training provided to EAC staff was closely aligned to the application of new 
technologies (coal fired power stations and solar generation) to the Cambodian power system 
and to the introduction of time-of use tariffs. 
 
B. Effectiveness 
 
41. The project is rated effective. The rural electrification and training components are both 
considered highly effective, but the overall project rating has been reduced due to concerns about 
the effectiveness of the cookstove component.24  
 
42. At the time of PCR mission, 10,500 meters had been installed, and all households in the 
project area, including all poor households, had been connected to the grid. Overall, 88,000 
households out of a total of 131,000 households in the province, had a grid connection, compared 
to the outcome target of 21,460 households.25 Thus, the intended outcome on rural electrification 
was achieved (para. 6).  
 
43. The Kampong Chhnang model and the appraisal formulation focused on NKS production. 
However, during the early implementation phase of the project, GERES and the MME agreed that 

                                                
24 While the lengths of high-voltage and low-voltage lines constructed under the project were marginally lower than the 

DMF targets, the number of connections provided exceeded appraisal expectations and all households in the project 
area, including the poor and vulnerable, were connected. 

25 Expansion of the grid and connection of households outside of the project accelerated after project approval owing 
to EDC’s own investments using non-ADB sources of funds, and by the end of 2014, there were almost 26,274 new 
connections. Nevertheless, the project has enabled the subsequent extension of the grid into rural areas where there 
was no grid coverage and the provision of grid connections to 10,500 households. While the project area was 
changed because of implementation delays, the network extensions were designed to the EDC standards envisaged 
at appraisal. 
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the project would promote the NLS as well as the NKS, as the NLS could burn both wood and 
charcoal, and charcoal is the preferred fuel in urban areas where wood was not readily available. 
The project was unable to establish a local ICS manufacturing base as distribution channels for 
the supply of Kampong Chhnang product into Kampong Cham had already been established, and 
the artisans in Kampong Cham were unable to compete with the established manufacturers in 
Kampong Chhnang. Nonetheless, the project was able to promote the benefits of the improved 
cookstove designs in Kampong Cham and the project’s sales targets of ICS were substantially 
achieved. Twelve cookstove producers were trained and capable of producing the NLS, and while 
a women producer was identified and invited to be included in the program, she did not attend 
the training. An end-line survey taken at the completion of the project showed an increase in the 
use of ICS compared to the baseline. However, as ICS were also being sold in Kampong Cham 
Province through distribution channels outside of the project, the extent to which this positive 
outcome can be attributed to the project is not clear.  An estimated 85,000 ICS, marginally less 
than the outcome target of 90,000, were sold over the two-year consultancy duration. The sales 
are calculated to result in a reduction of 4,300 tons of carbon dioxide emissions, just short of the 
outcome target of 4,400 tons, by the end of the project. 
 
44. Gender equity was an important project theme and two of the seven GAP targets related 
to the cookstove output were not achieved. It is possible that placing more emphasis on gender 
equity during the early implementation stages for this component could have modified the 
consultant’s approach and further strengthened gender equity outcomes. However, it is also 
important to note that, with the expanded availability of better paying jobs, particularly within the 
garment industry that specifically prefers women employees, cookstove production was not a 
preferred employment for many women. 
 
C. Efficiency 
 
45. The project is rated highly efficient. Only the rural electrification component has been rated 
for efficiency as the economic impacts of the other project components cannot be reliably 
measured. An economic analysis shows that the economic internal rate of return (EIRR) is 
estimated to be 6.56%, which is much lower than forecasted at appraisal (14.85%),26 but above 
ADB’s threshold EIRR of 6% for rural electrification projects (Appendix 8).27 The positive outcome 
is driven by the economic development that has incurred in the project area since appraisal, which 
has increased the willingness to pay and resulted in substantial incremental project benefits. The 
increase in the cost of the EPC contract has been small by comparison. 
 
46. At a qualitative level, the high EIRR is driven by rapid growth in the demand for electricity 
by individual consumers and the willingness of consumers to write off the cost of solar home 
systems in order to connect to the grid. A benefit to all households connected to the grid through 
the project, irrespective of whether they had installed a solar home system or were still relying on 
batteries as the primary source of lighting, is the avoided cost of annual battery replacement. This 
benefit was not quantified in the analysis. 

                                                
26 By the time the project was implemented 90% of the households in the project area had installed solar home systems 

and the remaining households were using grid electricity for battery charging. Hence, the non-incremental benefits 
of the project at the time of implementation were zero. 

27  ADB. 2017. Guidelines for the Economic Analysis of Projects. Manila. supersedes Independent Evaluation 
Department (IED). 2016. Guidelines for the Evaluation of Public Sector Operations. Manila. The revised economic 
guidelines adopted a new minimum required EIRR of 9%, a reduction from the 12% referenced in the IED 2016 
guidelines, and the minimum required EIRR can be further lowered to 6% (para. 16) for selected poverty-targeting 
projects such as rural electrification. Adopting the new benchmark of 6%, the project can be rated highly efficient if 
the EIRR is above 6% and the benefits are produced on a least-cost basis compared to industry alternatives 
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D. Sustainability 
 
47. Overall, the project is rated likely sustainable. The financial internal rate of return for the 
rural electrification component is calculated to be 3.54%, compared to 4.52% at appraisal and an 
equity cost of capital of 8.5%, suggesting that the project considered in isolation is not financially 
sustainable (Appendix 9). 
 
48. However, the project is not a stand-alone project as it is fully integrated into EDC’s broader 
operations. The rapid increase in the demand for electricity in Svay Rieng Province, evidenced 
by both the increase in the number of connections and the increase in consumption per 
connection since appraisal, shows that there is a strong consumer willingness to pay. The 
sustainability of the project is therefore dependent on EDC’s continued operation. The retail price 
of electricity is regulated by EAC, and EDC’s sustainability depends on EAC setting a retail tariff 
sufficient to cover EDC’s capital and operating costs. While EAC is currently reducing retail tariffs 
to make electricity more affordable, the probability of it setting a retail tariff that is so low that it 
jeopardizes EDC’s financial security is small. The rural electrification component is therefore 
considered most likely sustainable. 
 
49. The PCR mission interviewed five of the 12 cookstove producers trained under the project 
and none were still manufacturing the NLS because they considered it difficult to manufacture 
and less profitable than the traditional cookstove. The mission also interviewed four retailers 
involved with the project and none were still selling the NLS. Users were also interviewed and, 
while charcoal users gave good feedback on the durability, efficiency and reduction in smoke of 
the NLS, firewood users still preferred the traditional stove. Because most people in rural areas 
of the province still use wood as their preferred cooking fuel, the project may have been better to 
focus on the NKS, as envisaged at appraisal. This project component is considered less than 
likely sustainable. 
 
50. The training component is considered likely sustainable. While it was well focused on the 
need to align EAC’s in-house skills with the needs of the Cambodian power sector, there is a risk 
that staff turnover will reduce its sustainability. 
 
E. Development Impact 
 
51. Overall, the development impact of the project is rated satisfactory. The 2017 household 
electrification rate in Cambodia was 69% compared to a 2012 baseline of 26% and a DMF impact 
target of 56% by 2020. While a baseline survey of the rural electrification project area was 
undertaken in February 2017 (para. 21), no follow-up survey has been undertaken because most 
household connections were provided in the 9 months prior to grant closure. Therefore, at the 
time the grant was closed, insufficient time had elapsed for the project’s development impacts to 
be meaningfully assessed. Prior to project implementation, there was unmet demand for electricity 
in the project area, as evidenced by the choice of all consumers to connect to the grid once the 
grid supply became available, even though most had already installed solar home systems. 
 
52. Outside of the project area, there is very strong demand for grid-sourced electricity—the 
number of grid connections in Svay Rieng Province almost trebled in the 6 years between 
appraisal and the connection of the first households under the project, and average electricity 
household consumption more than doubled over the same period. In the absence of a survey or 
other specific data, this increase in electricity demand can be considered a proxy for development 
impact. There is no reason that the situation within the project area is different. The development 
impact of the rural electrification component is therefore considered highly satisfactory. 



13 

 

53. Access to grid electricity has a positive impact on the lives of women, as shown in the 
case studies presented in Appendix 10. All households in the rural electrification project area, 
including poor households and those headed by women, have been connected to the grid and 
benefitted from access to more reliable grid electricity. While the environmental impact of the 
electricity distribution networks is low, appropriate measures were taken to minimize adverse 
environmental impacts in both the project’s design and its implementation. Where adverse 
impacts could not be avoided, compensation was paid in accordance with ADB’s requirements. 
 
54. However, the development impact of the cookstove component is considered less than 
satisfactory, which has reduced the overall project rating. The design of the cookstove component 
was predicated on the assumption that the manufacturing base in Kampong Chhnang Province, 
where women are contracted by large stove suppliers to manufacture the NKS in small cottage 
industries, could be replicated in Kampong Cham. This was not the case as suitable clay was 
difficult to source and the manufacture of traditional cookstoves in the province was confined to a 
small number of home-based artisans. Furthermore, while three of the local artisans identified for 
potential project participation were women, they all declined to participate. At the time the project 
commenced, most cookstoves sold in Kampong Cham were manufactured in Kampong Chnnang, 
and both the NKS and the NLS were available in the province through these distribution channels. 
 
55. At the commencement of the project the consultant agreed with MME that it would promote 
both the NLS and the NKS, rather than just the NKS as envisaged at appraisal. Arguably, this 
reduced the focus on the development objective, which was to encourage use of the NKS in 
preference to the traditional cookstove in rural areas where wood is the preferred cooking fuel.28 
 
F. Performance of the Borrower and the Executing Agency 
 
56. The performance of the borrower and executing agency is considered satisfactory. There 
was a 15-month delay between grant approval and grant effectivity, but this was due in part to 
delayed availability of DFAT grant funding (para. 15). EDC used this time to prepare the bid 
documents for the EPC contract and bids were called 4 months after grant effectivity. However, 
the EPC contract was not signed for another 13 months, largely because preparation of the bid 
evaluation report by EDC took 7 months as a result of delays in completing EDC’s internal 
approval process. The staff working on the project were unfamiliar with the implementation of 
ADB’s safeguards policies; to comply with ADB’s safeguards policies, the compensation 
agreements had to be upgraded and renegotiated after signing. The situation was resolved to 
ADB’s satisfaction. It should be noted that EDC was able to connect more than 8,000 households 
to the grid within 30 months of the contractor being given its notice to proceed. This is a 
commendable achievement, given that the EPC contractor was responsible for design, and 
compensation could not be finalized until after the line route had been confirmed. 
 
57. Audited project financial statement submissions regarding the project have not fully 
complied with ADB’s requirements, in that they have not included a management letter and the 
auditors have not included an opinion on the use of funds. Following the PCR mission, ADB issued 
a letter (in May 2019) to EDC requesting future compliance. 
  
58. MME was the executing agency for the cookstove component. The consultancy contract 
for this component was signed 6 months after grant effectivity and the assignment was completed 
within 2 years, with no time or budget extension. 

                                                
28  While the NKS is optimized for burning wood the NLS is designed to burn charcoal, which is more commonly used 

in towns. 
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G. Performance of Cofinancier 
 
59. DFAT has been very supportive and actively participated in review missions, including site 
visits, and was well represented during project discussions.  
 
H. Performance of the Asian Development Bank 
 
60. ADB’s performance is considered satisfactory. ADB provided support throughout the 
project and did not cause undue implementation delays. However, no in-depth project review 
missions were fielded over the 30 months from April 2014 (the month after grant effectivity) to 
October 2016. During this period the guidance provided by ADB in addressing some of the early 
challenges—such as EDC’s inability to recruit international PIC consultants, and possible 
refinement of scope of the cookstoves component in a timely manner—was not fully effective. 
There was also no formal midterm review. However, ADB reinstated in-depth project review 
missions in October 2016 and put in place mitigation and course correction measures, including 
correction of safeguard non-compliances. All safeguards matters were eventually resolved to 
ADB’s satisfaction. 
 
I. Overall Assessment 
 
61. The overall project rating is successful. While the rural electrification and EAC training 
outputs were both highly relevant, the overall project rating of relevant took into account the 
reduced relevance of the cookstove component. Similarly, the rural electrification and EAC 
training outputs are both considered highly effective, but the overall project was rated effective 
due to concerns about the effectiveness of the cookstove component. While sales of improved 
cookstoves during the project almost met the DMF target, other development targets were not 
achieved. Lack of interest among artisans, especially women, to get involved in cookstove 
production, combined with the availability of efficient production supply chains in the neighboring 
province, led to the lower effectiveness rating. The project is rated highly efficient. Only the rural 
electrification output was rated for efficiency as the economic impacts of the other project 
components cannot be reliably measured, and this output did exceed the threshold for EIRR. On 
sustainability, output 1 as part of the EDC’s overall electrification strategy, is considered most 
likely sustainable and output 2 is considered likely sustainable, with the cookstove output 
expected to be less than likely sustainable. Although the GAP implementation is rated 
unsuccessful (para. 27), the targets were substantially achieved and contributed to the women’s 
improved household conditions, economic empowerment, and human capacity development. 
 

Project Ratings 

Criteria Rating 

Relevance Relevant 

Effectiveness  Effective 

Efficiency  Highly efficient 

Sustainability Likely sustainable 

Overall Assessment Successful 

Development impact Satisfactory 

Borrower and executing agency Satisfactory 

Performance of Asian Development Bank Satisfactory 

Source:  Asian Development Bank. 
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IV. ISSUES, LESSONS, AND RECOMMENDATIONS 
 
A. Issues and Lessons 
 
62. The project schedule developed at appraisal required all project contracts to be awarded 
either before or immediately after grant approval and did not provide for an interval between grant 
approval and grant effectivity. This was unrealistic. Furthermore, even though a grant covenant 
required that the contractor shall not be allowed access to any section of the line route until all 
resettlement issues were resolved, the project schedule made no provision for their resolution. In 
an EPC contract—in which the contractor is responsible for design—the design approval, 
resolution of resettlement issues, and construction are sequential activities, and this should be 
provided in the project schedule. Project schedules should also incorporate realistic timeframes 
for processing of contracts, and ideally provide some accommodation for inevitable delays. 
 
63. In a rapidly developing economic environment, such as in Cambodia, baseline conditions 
on energy use, energy prices, and access to energy can be expected to change rapidly, and 
therefore project appraisal should reflect these changes while developing baselines. For example, 
the cookstove activity suffered in relevance, effectiveness and sustainability since during the 
period between the project design and the start of project implementation, access to improved 
fuels such as liquefied petroleum gas in small canisters, alternate livelihoods, and access to 
competitive products from neighboring provinces led to a lower than projected interest in the 
production of ICS within the project area. 
 
B. Recommendations 
 
64. ADB should develop and implement procedures to promote better understanding at 
project inception of ADB’s requirements for safeguards implementation. This could include a 
mandatory workshop during the inception mission that focuses on project-specific safeguard 
requirements, and ADB’s expectations as to how these should be met by the executing agency 
during project implementation. A follow-up workshop should then be held soon after any 
safeguards monitoring consultants have mobilized to ensure that all parties responsible for 
safeguards have a common understanding of ADB’s requirements and expectations, and how 
these are to be met in the project-specific situation. Closer monitoring of compliance with 
safeguards covenants is needed to ensure that non-compliance with ADB requirements is 
identified and corrected at an early stage, thereby reducing the likelihood of project delays and 
the implementing agency’s safeguards compliance costs. These measures have been 
incorporated into the implementation plan for the new energy project with EDC that has recently 
been approved (footnote 23). 
 
65. Covenants. The loan covenants were deemed to be appropriate and therefore a similar 
set of covenants were included in the agreements for the new project with EDC that was recently 
approved (footnote 23). 
  
66. Timing of the project performance evaluation report. This report should be undertaken 
between 18–24 months after project closing and should include a follow-up survey of social 
impacts, modelled on the baseline. 
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DESIGN AND MONITORING FRAMEWORK 

Design Summary 
Performance Indicators and 

Targets Project Achievements 

Impact 
Increased access to 
economical and reliable 
energy supply by rural 
communities. 

 
Household electrification rate 
increases to 52% in 2020. (2012 
baseline: 26%) 

 
Achieved. In 2017 the household 
electrification rate was 69%. 

Outcome 
Expanded supplies of 
reliable grid electricity and 
ICS. 
 

 
Combined EDC and REE customers 
in Svay Rieng Province increased to 
21,460 households in December 
2014 (2012 baseline: 13,460 
households) 
 
Up to 90,000 NKS units are sold and 
used by at least 63,000 women in 
Kampong Cham Province (2011 
baseline: zero). 
 
4,400 tons of carbon dioxide 
emissions reduceda (2011 baseline: 
zero) 

 
Achieved. At the time of the PCR mission 
88,000 households out of a total of 131,000 
households in the province had a grid 
connection. 
 
 
Substantially achieved. An estimated 
85,000 ICS units were sold in Kampong 
Cham Province over the 2-year project 
duration. 
 
Substantially achieved. The reduction in 
carbon dioxide emissions from the 85,000 
ICS sold during the project is estimated to 
be 4,300 tons. 

Outputs 
Expanded medium-voltage 
and low voltage networks 
in Svay Rieng Province 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Established manufacturing 
and distribution network 
for ICS in Kampong Cham 
Province. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
220 cct-km of medium voltage lines 
and 400 cct-km of low voltage lines 
are energized by September 2014 
(2011 baseline: zero) 
 
 
 
 
100% of the poor, including 
households headed by women, are 
advised about staggered payment 
modality for paying EDC’s initial 
connection fees (2011 baseline: zero) 
 
 
 
 
 
At least 12 traditional cookstove 
producers produce NKS in Kampong 
Cham Province (2011 baseline: zero) 
 
 
 
 
 
 
 
100% women entrepreneurs 
mobilized to produce NKSb (2011 
baseline: none). 
 
50% of the NGO facilitators employed 
to facilitate production and use of the 
NKS are women (2011 baseline: 
zero). 
 

 
Achieved. 215 cct-km of medium voltage 
lines and 390 cct-km of low voltage lines 
were installed, as well as a voltage 
regulator, 6.43 MVA of distribution 
transformer capacity, 2 medium-voltage 
metering systems, 2 capacitor banks, 10 
load break switches, and 4 reclosers. 
 
Achieved. All households in the project 
area, including poor households, were 
advised that the staggered payment 
modality was available. However, no 
household took this up. The PCR mission 
was advised that, where necessary, other 
means were found to fund EDC’s 
connection costs and no household within 
the project area was left unconnected. 
 
Partially achieved. While 12 traditional 
cookstove producers were trained in the 
manufacture of ICS, local manufacture 
proved unsustainable as the local product 
could not compete with cookstoves 
imported from Kampong Chhnang Province. 
There is a distribution network in the 
province for products imported from 
Kampong Chhnang. 
 
Not achieved. The three identified women 
entrepreneurs were invited to participate in 
the project, but all declined. 
 
Achieved. Two of the four facilitators 
recruited by GERES were women. 
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Design Summary 
Performance Indicators and 

Targets Project Achievements 

 
 
 
 
Developed regulatory 
capacity of EAC 

100% women retailers mobilized to 
promote NKSC (2011 baseline: zero). 
 
 
Up to 20 EAC staff members trained 
in EAPIRF and AERN programs and 
workshops, by October 2014, of 
which 15% are women. 

Achieved. A total of 45 (100% of all female 
retailers) of the 61 retailers mobilized were 
women. 
 
Achieved. A total of 10 women EAC staff 
attended in-house training workshops. 

AERN = Association of Southeast Asian Nations Energy Regulators Network; cct-km = circuit kilometer; EAC = 
Electricity Authority of Cambodia; EAPIRF = East Asia and Pacific Infrastructure Regulatory Forum; EDC = Electricite 
Du Cambodge; GERES = Groupe Energies Renouvelables Environnement et Solidarites (Group for the Environment, 
Renewable Energy and Solidarity); ICS = improved cookstoves; MVA = megavolt-ampere; NGO = nongovernmental 
organization; NKS = Neang Kongrey stoves; PCR = project completion report; REE = rural electricity enterprise. 
a  Carbon dioxide reduction is calculated based on annual production of 45,000 NKS units (90,000 NKS units over 2 

years) and reduction of 0.14 tons per unit per year. The unit reduction is the average of the two standardized testing 
methodologies (Gold Standard methodology and Clean Development Mechanism methodology). To be conservative, 
the calculation assumes that each year 30% of the cookstoves will reach their service life and cease to be used. 

b
  3 out of 25 producers are women. 

c
  5 out of 10 identified retailers are women. 

Source: Asian Development Bank. 
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PROJECT COST AT APPRAISAL AND ACTUAL  
($ 000) 

Item 

Appraisal Estimate Actual 

Foreign 
Exchange 

Local 
Currency 

Total 
Foreign 

Exchange 
Local 

Currency 
Total 

A. Component 1: Rural electrification of Svay Rieng Province 
      

 1. Engineering, procurement and construction 7,133  7,133 9,168  9,168 

 2. Environmental and social safeguards 18 21 21  34 34 

 3. Supervision consultants 150 150 300 207 123 330 

 4. Project account auditor  20 20    

 5. Impact assessment  130 130  59 59 

Subtotal (A) 7,283 321 7,604 9,375 215 9,590 

B. 
Component 2: Promotion of Neang Kongrey Stove in Kampong Cham 
Province 

      

 1. Consulting services  200 200 200  200 

Subtotal (B) 0 200 200 200 0 200 

C. Component 3: Capacity development of Electricity 
      

 1. Capacity development 100  100 100  100 

Subtotal (C) 100 0 100 100 0 100 

  Taxes and duties  2,006 2,006  144 144 

  Total Base Cost 7,393 2,527 9,910 9,675 360 10,035 

D Contingencies* 
      

 1 Physical 963 2 965 365  365 

 2 Price 39 2 41    

  Subtotal (D) 1,002 4 1,006 365  365 

Total (A+B+C+D) 8,385 2.531 10.916 10,040 360 10,400 

*  The actual contingency expenditure shown includes ADB’s administration fees, bank charges and foreign exchange fluctuations.  The contingency provision was 
also used to finance the higher cost of the EPC contract (Component 1.1 of the table). 

Source: Asian Development Bank. 
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PROJECT COST BY FINANCIER 
 

Table A3.1: Project Cost at Appraisal by Financier ($ 000) 

Item 

Grant  EDC CAM Total Cost 

Amount 
% of Cost 
Category 

 
Amount 

% of Cost 
Category 

Amount 
% of Cost 
Category 

Amount 
Taxes 
and 

Duties 

(A) (A/D)  (B) (B/D) (C) (C/D) (D) (E) 

A. Investment Costs 

 1 Works 4,620 64.8%  2,513 35.2%   7,133  

 2 Environmental and social safeguards 19 47.5%  21 52.5%   21  

 3 Training/Fellowships 70 100.0%      70  

 4 Consultants          

   Project implementation consultants 287 100.0%      300  

   Impact assessment study 124 100.0%      130  

   Annual project account auditing 20 100.0%      20  

   Promotion of improved cookstoves 200 100.0%      200  

   Capacity development of EAC 30 100.0%      30  

  
Taxes and duties      2,006 100.0% 2,006 2,006 

  Total Base Cost (A) 5,370 54.2%  2,534 25.6% 2,006 20.2% 9,910  

B. Contingencies 

 1 Physical 740 84.8%  133 15.2%   873  

 2 Price    133 100.0%   133  

  Subtotal (B) 740 73.6%  266 26.4%   1,006  

  Total Project Cost (A+B) 6,110 56.0%  2,800 25.% 2,006 18.4% 10,916  

CAM = Cambodia; EAC = Electricity Authority of Cambodia; EDC = Electricite du Cambodge. 
Source: Asian Development Bank. 
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Table A3.2: Project Cost at Completion by Financier ($ 000) 

Item 

Grant EDC CAM Total Cost 

Amount 
% of 
Cost 

Category 
Amount 

% of 
Cost 

Category 
Amount 

% of 
Cost 

Category 
Amount 

Taxes 
and 

Duties 

(A) (A/D) (B) (B/D) (C) (C/D) (D) (E) 

A. Investment Costs 

 1 Works 4,985 54.4% 4,184 45.6%   9,168  

 2 Environmental and social safeguards 34 100.0%     34  

 3 External EAC training 8 100.0%     8  

 4 Consultants         

   Project implementation consultants 330 100.0%     330  

   Impact assessment 59 100.0%     59  

   Annual project account auditing -      -  

   Promotion of improved cookstoves 200 100.0%     200  

   Capacity development of EAC 92 100.0%     92  

  Taxes and duties   144 100.0%   144 144 

  Total Base Cost (A) 5,78 56.9% 4,328 43.1%   10,035  

B. Contingencies  
        

 1 Physical* 365 100.0%     365  

 2 Price         

  Subtotal (B) 365 100.0% -    365  

  Total Project Cost (A+B) 6,073 58.4% 4,328 41.6%   10,400  

CAM = Cambodia; EAC = Electricity Authority of Cambodia; EDC = Electricite du Cambodge. 
Source: Asian Development Bank. 
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DISBURSEMENT OF ADB GRANT PROCEEDS 
 

Table A4.1: Disbursement of Grant Proceeds 
($ million) 

 

 

 
 
 
 

Figure A4.1: Cumulative Projected and Actual Disbursements  
 

 
 

 

2014 0.020 0.3% 0 0%

2015 6.110 100.0% 0.982 16.2% 0.982 16.2%

2016 1.751 28.9% 2.733 45.1%

2017 2.443 40.3% 5.176 85.5%

2018 0.880 14.5% 6.056 100.0%

Total 6.056 100.0%
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CONTRACT AWARDS OF ADB GRANT PROCEEDS 
 

Table A5.1: Contract Award of Grant Proceeds 
($ million) 

 

 
 
 
 

Figure A5.1: Projected and Actual Contract Award Projections of Grant Proceeds 
 
 

 
 
 

Amount

2014 0.200 3.3% 0 0% 0 0%

2015 6.110 100.0% 5.203 85.7% 5.203 85.7%

2016 0.0% 0.422 7.0% 5.625 92.7%

2017 0.0% 0 0% 5.625 92.7%

2018 0.0% 0.446 7.3% 6.071 100.0%

Total 6.071 100%

Amount Amount % of Total

Actual Contract Awards 

(Annual)

Year % of Total % of Total

Projected Contract Awards 

(Cumulative)

Actual Contract Awards 

(Cumulative)
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CHRONOLOGY OF MAIN EVENTS 

Date Event 

15 January 2013 Grant approval 

18–21 February 2013 Pre-inception mission 

5 December 2013 Grant agreement signed 

5 March 2014 Grant effectivity 

9–10 June 2014 EAC training on coal procurement by ICE Education in Singapore 

7 July 2014 EPC contract bids called 

20 August 2014 EPC contract bids opened 

18 September 2014 Contract with GERES signed 

16 December 2014 GERES notice to proceed 

5 March 2015 Bid evaluation report for EPC contract submitted 

2–20 March 2015 EAC training in tariff setting 

5 August 2015 EPC contract signed 

24 December 2015 EPC contract notice to proceed 

13 January 2016 EDC contract with national supervision consultants signed 

Mid–Feb 2016 Installation of medium voltage poles commenced 

End May 2016 Installation of low voltage poles commenced 

1 Sept 2016 Pulling of MW cables commenced 

8 November 2016 International PIC contract signed. 

International supervision engineer – 240 days (224 days input) 

National project coordinator – 292 days (259 days input) 

National impact assessment coordinator – 110 days (110 days input) 

8 November 2016 PIC contract notice-to-proceed 

30 November 2016 PIC site survey for conductor pulling and pole installation 

1 Dec 2016 Pulling low voltage cables commenced 

16 December 2016 GERES contract closed 

Dec 2016 Environmental management plan 

Dec 2016 Resettlement plan updated 

Dec 2016 Communications brochure prepared 

6 December 2016 GERES final report submitted. 

19 Jan–10 Feb 2017 PIC field work on social issues and impact assessment. 

26 Apr–2 May 2017 PIC site survey for resettlement 

7 Jun 2017 Variation No. 2 to EPC contract for additional medium voltage poles and transformers 

30 Jun 2017 Lines installation work complete 

Mid-Dec 2017 Installation of meters commenced 

29 Jan 2018 Variation No 3 to EPC contract for installation of 24 kilovolt cable approved by ADB  

30 June 2018 Grant closure 

26 Jul 2018 Final grant disbursement EPC contractor 

ADB = Asian Development Bank; EAC = Electricity Authority of Cambodia; EDC = Electricite Du Cambodge; EPC = 
engineering, procurement and construction; GERES = Groupe Energies Renouvelables Environnement et Solidarites 
(Group for the Environment, Renewable Energy and Solidarity); ICE = Intercontinental Exchange; MW = megawatt; 
PIC = project implementation consultant. 
Source: Asian Development Bank. 
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STATUS OF COMPLIANCE WITH LOAN COVENANTS 

Project Specific Covenants Reference  Status of Compliance 

Condition for Withdrawals from Grant Account 
No withdrawals shall be made from the Grant Account 
for Component 1 until:  
 
(a) a Subsidiary Grant Agreement, in form and 
substance satisfactory to ADB, shall have been 
executed and delivered on behalf of the Recipient and 
EDC; and  
(b) EDC shall have budgeted at least $2,800,000 
equivalent for Component 1 
 

Grant Agreement, 
Schedule 2, Para. 

5 

Partially complied. 
 
The first disbursement 
from the grant to the 
EPC contractor was 
made in December 
2015 after completion 
of the subsidiary grant 
agreement but the EDC 
Board resolution 
confirming budgetary 
approval was not made 
until October 2016. 
Grant disbursements 
were suspended for a 
short time in 2016 as a 
consequence of the 
non-compliance. 

Environment 
EDC to ensure that the preparation, design, 
construction, implementation, operation and 
decommissioning of the Project and all Project 
facilities comply with  
 
(a) all applicable laws and regulations of the Recipient 
relating to environment, health and safety;  
(b) the Environmental Safeguards; and  
(c) all measures and requirements in the IEE, the 
EMP, and any corrective or preventative actions in a 
Safeguards Monitoring Report. 

Grant Agreement, 
Schedule 4, Para. 

2 

Partially Complied 
 
The IEE/EMP was not 
updated following 
detailed design. The 
EMP was updated and 
a safeguards corrective 
action plan was 
implemented from 
February 2017. 

Resettlement/ Compensation 
 
EDC to ensure, that all land and all rights-of-way 
required for the Project are made available to the 
Works contractor in accordance with the schedule 
agreed under the related Works contract and all land 
acquisition and resettlement compensation) activities 
are implemented in compliance with  
 
(a) all applicable laws and regulations of the Recipient 
relating to land acquisition and involuntary 
resettlement;  
 
(b) the Involuntary Resettlement Safeguards; and 
  
(c) all measures and requirements in the resettlement 
plan and any corrective or preventative actions set 
forth in the Safeguards Monitoring Report. 
 
In the application of the Involuntary Resettlement 
Safeguards or the resettlement plan, EDC to ensure, 
that no physical or economic displacement takes place 

Grant Agreement, 
Schedule 4, Para 

3, 4, 5 

Not complied. 
 
Entitlement to 
compensation was 
finalized only after the 
lines had been 
constructed.  
Furthermore, 
compensation was 
calculated at the 2014 
market value rather 
than the value at the 
time of payment in 
2017. EDC requested 
voluntary contributions 
from affected people 
prior to the updated 
resettlement plan being 
approved by ADB and 
disclosed on the ADB 
website. It then did not 
use the required 
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Project Specific Covenants Reference  Status of Compliance 

in connection with the Project until compensation and 
other entitlements have been provided to the affected 
persons in accordance with the resettlement plan. 
 
EDC to ensure that resettlement plans are prepared 
and implemented taking into consideration that fair 
compensation of all households irrespective of income 
level, ethnic group or headed by female/male is 
provided. 
 

voluntary contribution 
forms, which specify 
the entitlements based 
on the market 
replacement value of 
the assets being 
contributed. These 
matters were 
retrospectively resolved 
to ADB’s satisfaction by 
the end of the project. 

Human and Financial Resources to Implement 
Safeguards Requirements 
EDC to make available necessary budgetary and 
human resources to fully implement the EMP and the 
resettlement plan. 

Grant Agreement, 
Schedule 4, Para. 

6 

Complied 

Safeguards-Related Provisions in Bidding 
Documents and Works Contracts 
EDC to ensure that all bidding documents and 
contracts for Works contain provisions that require 
contractors to: 
 
(a) comply with the measures relevant to the 
contractor in the IEE, the EMP, and the resettlement 
plan and any corrective or preventative actions set 
forth in a Safeguards Monitoring Report;  
 
(b) make available a budget for all such environmental 
and social measures if necessary; and  
 
(c) provide EDC with a written notice of any 
unanticipated environmental, resettlement or 
indigenous peoples risks or impacts that arise during 
construction, implementation or operation of the 
Project that were not considered in the IEE, the EMP, 
and the resettlement plan. 

Grant Agreement, 
Schedule 4, Para. 

7 

Complied 
 
 

Safeguards Monitoring and Reporting 
EDC to do the following: 
 
(a) submit semi-annual Safeguards Monitoring Reports 
to ADB until the project completion and disclose 
relevant information from such reports to affected 
persons promptly upon submission;  

Grant Agreement, 
Schedule 4, Para. 

8 

Partially complied 
 
The PIC submitted 
quarterly progress 
reports which provided 
appendices reporting 
on safeguards 
progress. EDC did not 
submit separate semi-
annual reports during 
the project. Due 
diligence reports were 
prepared to document 
resolution of issues 
during the periods not 
covered by monitoring 
reports. 
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Project Specific Covenants Reference  Status of Compliance 

Prohibited List of Investments 
The Recipient shall ensure that no proceeds of the 
Grant are used to finance any activity included in the 
list of prohibited investment activities provided in 
Appendix 5 of the SPS 

Grant Agreement, 
Schedule 4, Para. 

9 

Complied 

Gender and Development 
EDC, EAC and MME to ensure that the GAP is fully 
implemented and that all activities are designed and 
implemented in accordance with ADB’s Policy on 
Gender and Development (1998) including:  
 
(a) Component 1: poor female-headed households are 
supported to access the installment payment scheme; 
 
 
 
 
 
 
 
 
 
(b) Component 2:  
 
(i) ensure that 63,000 women including poor and 
female-headed households have access to Neang 
Kongrey Stoves;  
 
(ii) 100% of female entrepreneurs of cookstove 
producing enterprises are mobilized to venture into 
Neang Kongrey Stoves production;  
 
 
 
 
(iii) any new employment opportunities within the local 
stove producers target at least 50% local women;  
 
(iv) 100% of female retailers in the targeted areas are 
provided with awareness programs to understand the 
various benefits of Neang Kongrey Stoves;  
 
(v) 50% of the GERES facilitators are female;  
 
(vi) 100% of relevant female MME staff are trained on 
Neang Kongrey Stoves; and  
 
(vii) education activities are undertaken to increase 
women’s awareness on health impacts of household 
pollution; and  
 

Grant Agreement,  
Schedule 4, Para. 

10 

Partially complied 
 
 
 
 
 
Complied.  All 
households were 
advised of the 
installment payment 
scheme but, while all 
households in the 
project area were 
connected, none used it 
to obtain a grid 
connection. 
 
 
 
Complied 
 
 
 
Not complied.  All three 
identified women 
entrepreneurs were 
invited to participate in 
the project, but all 
declined. 
 
Complied 
 
 
Complied 
 
 
 
Complied 
 
Complied 
 
 
Complied 
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Project Specific Covenants Reference  Status of Compliance 

(c) Component 3: at least 15% of EAC staff 
participating in the forums and training programs are 
female. 

Complied 

Works Contract 
EDC to ensure that all Works contracts under the 
Project incorporate provisions and budgets to the 
effect that contractors shall:  
 
(a) comply with applicable core labor standards, labor 
laws and incorporate applicable workplace 
occupational safety norms;  
(b) disseminate, or engage appropriate service 
providers to disseminate information on the risks of 
sexually transmittable infections, including HIV/AIDS, 
to the employees of contractors engaged under the 
Project and to members of the local communities 
surrounding the Project facilities, particularly to 
females;  
(c) not differentiate payment between men and women 
for work of equal value;  
(d) not employ child labor;  
(e) eliminate any form of discrimination in respect of 
employment; and  
(f) to the extent possible, maximize employment of 
women, local poor and disadvantaged persons for 
construction purposes, provided that the requirements 
for efficiency are adequately met. 

Grant Agreement,  
Schedule 4, Para. 

11 

Complied 

Power Sector Reform and Development 
1.  The Recipient shall promptly notify ADB of any 
proposal to amend, suspend or repeal any provision of 
the Recipient’s governing laws and regulations that 
would have material effect on the operations of EDC 
and EDC’s ability to comply with the provisions of this 
Grant Agreement and the Project Agreement, and 
shall afford ADB an adequate opportunity to comment 
on such proposal prior to taking any action thereon. 
 
2. The Recipient shall continue to implement effective 
electricity tariff reforms which set the electricity tariffs 
at a level to cover costs and help financial part of 
EDC’s investment requirements and ensure long-term 
financial sustainability of EDC including such instances 
where the power import tariff has been increased. 
 
3. The Recipient shall continue to implement 
appropriate tariff schemes and social safety nets to 
ensure continued affordability of electricity to the poor.  

Grant Agreement, 
Schedule 4, Para. 

12, 13 and 14 

Complied 

Financial Matters 
For the purposes of this paragraph, all financial 
calculations, ratios and financial covenants shall be 
calculated from EDC’s audited financial statements.  
 

Grant Agreement,  
Schedule 4, Para. 

16, Item (a), (i) 
 

The covenants in 
Article IV of the 

Complied – confirmed 
by ADB’s analysis. 
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Project Specific Covenants Reference  Status of Compliance 

(a) The Recipient shall ensure that for each of its fiscal 
years, after its fiscal year ending 31 December 2012, 
EDC meets the following requirements:  
 
(i) EDC shall generate funds from internal sources 
equivalent to not less than 25% of the annual average 
of EDC's capital expenditures incurred, or expected to 
be incurred, for that fiscal year. 

Grant Agreement 
and Article II of the 
Project Agreement 
are covered here. 

(ii) The net revenues of EDC shall be at least 1.3 times 
the debt service requirements of EDC. 
 

Grant Agreement,  
Schedule 4, Para. 

16, Item (a), (ii) 

Complied – confirmed 
by ADB’s analysis 

(iii) EDC's ratio of debt to equity shall not exceed 
70:30. 
 

Grant Agreement,  
Schedule 4, Para. 
16, Item (a), (iii) 

Complied – confirmed 
by ADB’s analysis. 

(iv) Total accounts receivable shall be maintained at a 
level that does not exceed the equivalent of three (3) 
months’ average sales revenue. 

Grant Agreement,  
Schedule 4, Para. 
16, Item (a), (iv) 

Complied – confirmed 
by ADB’s analysis. 

(v) Before December 31 in each of its fiscal years, 
EDC shall, on the basis of forecasts satisfactory to 
ADB, review whether it would meet the requirements 
set forth in paragraphs 16(a)(i) to (iv) above in respect 
of such year and the next following fiscal year and 
shall furnish to ADB a copy of such review upon its 
completion. 

Grant Agreement,  
Schedule 4, Para. 
16, Item (a), (v) 

Not complied.  EDC did 
not submit its own 
assessment of 
compliance with its 
financial covenants. 

(vi) If any such review shows that EDC would not meet 
the requirements set forth in paragraphs 16(a)(i) to (iv) 
above for EDC's fiscal years covered by such review, 
the Recipient shall promptly take all necessary 
measures to enable EDC to meet its requirements, 
including but not limited to, adjustments of electricity 
tariffs. 

Grant Agreement,  
Schedule 4, Para. 
16, Item (a), (vi) 

Not complied, as no 
assessments were 
submitted.  However, 
ADB’s analysis 
indicated that no action 
was required. 

Operational Matters 
The Recipient shall ensure that EDC makes available 
the funds and human resources required for the 
implementation of the Project including the operation 
and maintenance of the Project facilities 

Grant Agreement, 
Schedule 4, Para. 

17 

Complied 

Reporting 
1. EDC, MME and EAC prepare regular progress 
reports for submission to ADB on a quarterly basis.  

Grant Agreement,  
Schedule 4, Para. 

18 

Complied. The PIC 
submitted quarterly 
reports that covered all 
project components. 

Auditing 
2. (a) Within 6 months after the end of the fiscal year, 
EDC submits audited (i) Annual Project Accounts; and 
(ii) Annual Financial Statements. 

Grant Agreement,  
Schedule 4, Para. 

19 

Partially complied.  
 
FY 2018 AEFS has not 
been received as of 15 
July 2019. ADB will 
follow up to ensure that 
the 2018 financial 
statements are fully 
compliant. 
 
FY 2018 APFS was 
received in July 2019.  
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Project Specific Covenants Reference  Status of Compliance 

Compliance on project 
financial covenants 
were not reported for 
FY2015 and FY2017. 
 

Govenance and Anticorruption  
1. The Recipient, EDC, MME and EAC shall (a) 
comply with ADB’s Anticorruption Policy (1998, as 
amended to date) and the Combating Money 
Laundering and the Financing of Terrorism Policy 
(2008) and acknowledge that ADB reserves the right 
to investigate directly, or through its agents, any 
possible corrupt, fraudulent, collusive, or coercive 
practices relating to the Project; and (b) cooperate with 
any such investigation and extend all necessary 
assistance for satisfactory completion of such 
investigation.  
2. The Recipient, EDC, MME and EAC shall ensure 
that (a) the anticorruption provisions acceptable to 
ADB are included in all bidding documents and 
contracts, including provisions specifying the right of 
ADB to audit and examine the records and accounts of 
EDC, MME, EAC and all contractors, suppliers, 
consultants, and other service providers as they relate 
to the Project; (b) periodic inspections of the 
contractor’s activities related to fund withdrawals and 
settlements are carried out by EDC, MME, and EAC; 
and (c) the auditors engaged by EDC have the right to 
conduct random or spot audits of contract 
implementation activities under the Project. 
 
3. The Recipient shall cause EDC to publicly disclose 
on the EDC website information on how the Grant 
proceeds are being used, presenting (a) award of 
Goods and/or Works contracts including (i) the list of 
participating bidders, (ii) name of the winning bidder, 
(iii) basic details on bidding procedures adopted, (iv) 
amount of the contract awarded, (v) list of Goods 
and/or Works, and (vi) intended and actual utilization 
of Grant proceeds under each contract; and (vii) 
internal resettlement reports. The website shall be 
updated within 2 weeks after (a) each award of 
contract; and (b) each submission of EDC’s 
Safeguards Monitoring Reports. 

Grant Agreement,  
Schedule 4, Paras. 

20, 21, 22 

Complied 

ADB = Asian Development Bank; AEFS = audited entity financial statement; APFS = audited project financial statement; 
EAC = Electricity Authority of Cambodia; EDC = Electricite Du Cambodge; EPC = engineering, procurement and 
construction; EMP = environmental management plan; FY = fiscal year; GAP = gender action plan; GERES = Groupe 
Energies Renouvelables Environnement et Solidarites (Group for the Environment, Renewable Energy and Solidarity); 
IEE = initial environmental examination; MME = Ministry of Mines and Energy; PIC = project implementation consultant; 
SPS = Safeguard Policy Statement. 
Source: Asian Development Bank. 
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ECONOMIC ANALYSIS 
 
1. Conditions in the project area have changed substantially since the appraisal economic 
analysis was completed in 2011. At appraisal, 84% of consumers in the project area consumed 
electricity supplied from rechargeable car batteries and most of the others were supplied from 
diesel generation, whereas the project’s social impact baseline survey conducted in 2017 found 
that 89% of the households surveyed in the project area had by then installed self-funded solar 
home systems. While the appraisal analysis assumed that the average household electricity 
consumption would increase from 30 to 144 kilowatt-hour (kWh) per year following connection to 
the grid, data taken from the Electricity Authority of Cambodia’s (EAC’s) 2017 annual report 
suggests that the average annual consumption of rural households in Svay Rieng Province that 
are connected to the grid is already 528 kWh.1 Between 2011 and 2017, the average electricity 
consumption by households connected to the grid grew at a compounded rate of 15% per year. 
This is likely due, in part, to the reduction in tariff in real terms over the period; in 2011, Electricite 
du Cambodge’s (EDC’s) regulated retail tariff was $0.186 per kWh whereas by 2017 this had 
reduced to $0.1623. 
 
2. At the same time the cost of generation has increased. In 2011, Svay Rieng Province was 
not connected to the transmission grid and electricity sold by EDC was imported from Vietnam, 
so the then import tariff of $0.084 per kWh was assumed in the appraisal analysis. In mid-2017 a 
grid connection was completed as the demand within the province now exceeds the import 
capacity from Vietnam, and EDC’s average generation cost is now estimated to be $0.115 per 
kWh.  
 
3. Electricity demand. Without the project, it is assumed that 90% of the 10,500 households 
in the project area will use a solar home system while the remaining 10% will use car batteries. 
The total electricity consumption of these consumers is constrained by the limited capacity of 
these sources. Consumers using batteries use approximately 26 kWh per year based on the 
storage capacity of a 45 ampere-hour, 12-volt battery charged once a week. Consumption of 
consumers using a solar home system will be higher as the battery is recharged daily and is 
assumed to be about 140 kWh per year.2 
 
4. With the project these capacity constraints are removed and electricity consumption in the 
project area will increase as a result of (i) growth in the average consumption per consumer and 
(ii) the increase in the number of consumers in the project area. Assumptions have been made 
as follows: 

  
(i)  The current growth rate in average consumption of 15% per annum is likely to 

continue in the short term but is not sustainable over the life of the project. The 
growth rate in average consumption is therefore assumed to reduce gradually to a 
level of 2% in the final years of the project. The assumed average annual 
consumption per consumer is estimated to be 2,500 kWh at the end of the 25-year 
project life, which is still substantially lower than the average annual consumption 
of all-electric houses in developed economies. 

                                                
1  The PCR mission spoke informally to thee household heads in the project area, who indicated they were paying 

around $10 per month for electricity. This equates to an annual consumption of 738 kWh. All three households had 
installed a solar home system prior to the receiving a grid connection, but all had connected to the grid because, with 
solar, electricity was only available in the evening. 

2  An assumed efficiency factor of 75% is used in this calculation to allow for the fact that batteries may not fully recharge 
if the system is small or a day is wet or overcast. 
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(ii) Svay Rieng is currently one of the fastest growing provinces in Cambodia. The 
Cambodian Institute of Statistics reported an annual growth rate of 3.6% in the 
province between 2008 and 2013 and the number of consumers is assumed to 
grow at a similar rate over the life of the project. This assumption is valid as there 
is no indication that the average number of persons per household will change 
over the project lifetime. 

 
5. Non-incremental benefits. Non-incremental benefits arise from the resource savings that 
come from replacing the electricity that householders would use without the project with electricity 
supplied from the grid. For electricity supplied from a solar home system, there are no non-
incremental benefits since the incremental cost of solar electricity is zero. Given the extent to 
which EDC has extended the grid since appraisal, access to grid electricity is now readily available 
outside the project area and it is probable that the batteries used by consumers without solar 
home systems are now mostly charged using grid electricity, rather than generators. In any case, 
as the number of such households is small and the consumption of each household is low, any 
non-incremental benefits would not have a material impact on the analysis. It is therefore 
assumed that the non-incremental benefit of providing grid access within the project area is zero. 
 
6. Incremental benefits. Incremental benefits arise from the consumption of electricity over 
and above what consumers would use without the project. This incremental consumption arises 
from the higher capacity and lower cost of a grid supply. The incremental benefits of the projects 
are valued at the 2018 EDC tariff of $0.163 per kWh as a proxy for consumers’ willingness to pay. 
 
7. Project economic costs. The financial project costs in constant 2018 prices are adjusted 
to reflect the economic resource cost of traded inputs in terms of the domestic price numeraire. 
Investment costs are allocated into traded goods (65%), non-traded goods (5%), skilled labor 
(25%), unskilled labor (4%) and taxes (1%).3 All financial costs were converted economic costs 
using a shadow wage factor of 0.75 for unskilled labor and a standard conversion factor of 0.9. 
Operations and maintenance costs are treated as skilled labor since all other inputs are relatively 
small and electricity purchases were valued at the EDC’s average 2018 power purchase price. 
 
8. Economic internal rate of return. The economic analysis assumes a project life of 25 
years, as at appraisal, and estimates an economic internal rate of return (EIRR) of 6.56%, below 
the 14.85% estimated at appraisal but above the minimum EIRR hurdle rate of 6% for rural 
electrification projects (Table A8.1). The economic net present value is estimated to be $792,000 
at a 6% discount rate, compared to the appraisal estimate of $1.77 million at a 12% discount rate. 
Given that the project did not deliver the non-incremental benefits assumed at appraisal due to 
the unforeseen introduction of solar home systems, the outcome reflects the strong local economy 
and high demand for electricity in the project area, driven by its closeness to the Vietnam border 
and the recent emergence of industries, such as garment manufacture, in the province. These 
industries have provided significant employment opportunities with relatively high wages. 
 
9. Sensitivity analysis. Sensitivity analysis of the project EIRR was undertaken with respect 
to key risk factors and assumptions that might affect he efficiency of the project. (Table A8.2). 
The project is not sensitive to (i) an increase in operations and maintenance costs, (ii) an increase 
in electricity costs or (iii) a reduction in incremental benefits. The EIRR remains positive for all 
individual scenarios and goes negative only when all three individual scenarios are combined. 
 

                                                
3  The project was exempt from import taxes and duties but the EPC contract price included value-added tax on locally 

sourced project materials (primarily concrete poles). 
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Table A8.1: Economic Cost Benefit Analysis  
($000) 

Year 

Economic Costs Economic Benefits Net 
Benefits 
($000) Capital 

Cost 
Maintenance Electricity 

Cost 
Total Non- 

Incremental 
Incremental Total 

2016 2,329   2,329    (2,329) 

2017 4,362   4,362    (4,362) 

2018 2,083  282 2,365 0 300 300 (2,065) 

2019  224 746 969 0 863 863 (106) 

2020  224 888 1,112 0 1,070 1,070 (43) 

2021  224 1,058 1,282 0 1,315 1,315 33 

2022  224 1,261 1,485 0 1,608 1,608 123 

2023  224 1,437 1,661 0 1,862 1,862 202 

2024  224 1,637 1,861 0 2,152 2,152 291 

2025  224 1,866 2,090 0 2,482 2,482 393 

2026  224 2,127 2,350 0 2,859 2,859 509 

2027  224 2,423 2,647 0 3,288 3,288 641 

2028  224 2,636 2,860 0 3,595 3,595 735 

2029  224 2,868 3,092 0 3,930 3,930 838 

2030  224 3,120 3,343 0 4,294 4,294 950 

2031  224 3,393 3,617 0 4,689 4,689 1,072 

2032  224 3,691 3,915 0 5,120 5,120 1,205 

2033  224 3,920 4,144 0 5,450 5,450 1,307 

2034  224 4,162 4,386 0 5,801 5,801 1,414 

2035  224 4,420 4,644 0 6,173 6,173 1,529 

2036  224 4,694 4,918 0 6,568 6,568 1,651 

2037  224 4,984 5,208 0 6,988 6,988 1,780 

2038  224 5,293 5,517 0 7,434 7,434 1,918 

2039  224 5,620 5,844 0 7,908 7,908 2,063 

2040  224 5,968 6,192 0 8,410 8,410 2,218 

2041  224 6,338 6,562 0 8,944 8,944 2,383 

2042  224 6,730 6,954 0 9,511 9,511 2,557 

2043  224 7,147 7,370 0 10,113 10,113 2,743 

Total 8,774 5,596 88,710 103,079 0 122,729 122,729 19,650 

EIRR=6.56% 
ENPV=$762,000, at a discount rate of 6%. 
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Table A8.2: Economic Rate of Return Sensitivity Analysis 

Variable EIRR 

Base case 6.56% 

(i) Maintenance costs (+10%) 6.38% 

(ii) Cost of electricity (+10%) 4.15% 

(iii) Incremental Benefit (-10%) 3.07% 

(v) Combination of (i), (ii) and (iii) (1.10%) 

EIRR = economic internal rate of return. 

 
10. A major non-incremental benefit to existing households in the project area, including those 
with solar home systems, that is not quantified in the analysis is the elimination of annual battery 
replacement costs. Had this annual economic saving of $45 per consumer been included in the 
analysis, the EIRR would have increased to approximately 11.67%, well above the economic 
hurdle rate for rural electrification projects. 
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FINANCIAL ANALYSIS 
 
1. At appraisal in 2012, Electricite du Cambodge’s (EDC’s) electricity distribution network in 
Svay Rieng was isolated from its network in other provinces. Almost all the electricity consumed 
in the province was imported by EDC from Vietnam at 22 kilovolts (kV).1 At the end of 2011, EDC 
supplied 13,952 consumers in the province and the three rural electricity enterprises (REE) 
supplied in aggregate a further 3,421 consumers. 
 
2. Since appraisal, electricity supply in the province has developed rapidly, independently of 
the project.2 In 2015 a 22-kV connection to Prey Veng Province as completed and in mid-2017 a 
115-kV line from Prey Veng and the 50 megavolt-ampere 115/22 kV grid substation near Bavet, 
financed by the China Export-Import Bank was completed. As a result, the province is now 
supplied from Cambodia’s interconnected transmission grid, as well as from 22 kV imports from 
Vietnam. Electricity sales in the province increased from 78 gigawatt-hour (GWh) to 227 GWh, a 
growth rate of almost 20%, including sales to large industrial consumers. 
 
3. There are three REE in the province, which all supply rural areas similar to the project 
area and do not supply large industrial consumers. Hence the rate of growth in the electricity 
demand in the REE supplied areas is a better reflection of the likely growth in the project area 
than the overall provincial growth rate. Based on information taken from successive Electricity 
Authority of Cambodia annual reports, REE electricity sales increased more than tenfold from 0.8 
GWh to 8.4 GWh between 2011 and 2017. Over the same period the number of consumers 
supplied by REE increased almost fivefold from 3,421 to 15,997 and the annual consumption per 
consumer increased from 233 kilowatt-hour (kWh) to 528 kWh, an annual growth rate of 15%. 
 
4. Key inputs to the financial analysis are (i) capital and maintenance costs; (ii) electricity 
demand and growth rate; and, (iii) the cost of electricity, its selling price and electricity losses. 
These are discussed below. 
 
5. Capital and maintenance costs. The capital costs used in the model include the costs 
paid to the engineering, procurement and construction (EPC) contractor and the cost of the 
consultants funded from the grant. While the capital costs include the value added tax paid by the 
contractor on locally sourced material, they do not include the import taxes and duties that were 
provided for in the appraisal estimate. As the project was exempted from import taxes, these were 
not a cost to EDC. However, this tax saving was offset by a higher EPC contract cost than the 
appraisal assumption, due to higher winning bid price compared with estimated cost and a 
subsequent contract variation. A comparison of the capital costs assumed in the appraisal 
financial internal rate of return (FIRR) and the actual capital costs, without any timing adjustments, 
is shown in Table A9.1. Maintenance costs are assumed to be 2.5% of the capital cost, typical for 
this type of asset.  
 
 

                                                
1  EDC has a 1-megawatt diesel power plant in Svey Rieng Province, which is still operating. However, the sent-out 

generation from this plant is too small to be material. Furthermore, the distribution network of one of the three rural 
electricity enterprises was, until 2015, isolated from the EDC and supplied by its own generation. 

2  While the construction of medium voltage and high voltage lines was completed in June 2017, connection of 
households to the network did not commence until December 2017. This was due to EdC’s decision to use electronic 
revenue meters, rather than the mechanical meters originally ordered. As the electronic meters were more expensive, 
a contract variation was required, and this was not approved until June 2017. EdC wanted to accelerate this phase 
of the project using meters drawn from its inventory, but ADB would not permit this as the meters EDC had in stock 
were not procured under ADB guidelines. 
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Table A9.1:  Project Capital Costs 

($000) Appraisal Actual 

EPC Contract 7,870 9,312a 

Consultant 320 422 

Import taxes and duties 2,006 - 

Total 10,196 9,734 

EPC = engineering, procurement and construction. 
a.Includes value added tax of $144,000 paid by the contractor on locally sourced materials (See Table A3.2). 
Source: Asian Development Bank. 

 
6. The capital costs incurred in 2016 and 2017 were taken from EDC’s audited project costs. 
As no audited 2018 costs were available for this Project Completion Report (PCR), it was 
assumed the balance of the EPC contract amount, most of which was paid by EDC from its own 
resources, was spent in 2018. Consultancy costs were all funded from the grant and the amount 
was taken from ADB’s loan disbursement ledger. For analysis purposes, foreign costs were 
adjusted to 2018 costs using the World Bank’s manufactures unit value (MUV) index. EDC was 
unable to provide expenditure by currency. Because much of the local currency expenditure was 
likely made in Cambodian riel, a currency that has been broadly stable against a basket of foreign 
currencies, the MUV index was used to bring all expenditure to 2018 levels. 
 
7. Demand and growth rate.  The PCR mission was told that there were 10,500 consumers 
in the project area, all of whom had been connected to the grid at the time of the mission. The 
two factors that impact the growth of electricity sales in the project area are (i) growth in the 
average consumption per consumer and (ii) the increase in the number of consumers in the 
project area. Assumptions have been made as follows: 

  
(i)  The current growth rate in average consumption is likely to continue in the short 

term but is not sustainable over the life of the project. The growth rate in average 
consumption is therefore assumed to continue at the current rate in the short term, 
reducing gradually to a level of 2% in the final years of the project. The assumed 
average annual consumption per consumer is estimated to be 2,500kWh at the 
end of the 25-year project life, which is still substantially lower than the average 
annual consumption of all-electric houses in developed economies. 

(ii) Svay Rieng is currently one of the fastest growing provinces in Cambodia. The 
Cambodian Institute of Statistics reported an annual growth rate of 3.6% in the 
province between 2008 and 2013 and the number of consumers is assumed to 
grow at a similar rate over the life of the project. This assumption is valid as there 
is no indication that the average number of persons per household will change 
over the project lifetime. 

 
8. It is difficult to compare these demand assumptions with the appraisal assumptions as the 
demographics assumed at appraisal were very different from those advised to the PCR mission. 
For example, the appraisal analysis assumed that there would initially be 33,700 houses in the 
project area and, while 13,800 of these would be electrified by the project, the remainder would 
be electrified progressively after the project was completed. EDC advised that there were only 
10,500 houses in the project area and that all had been electrified. The appraisal demand forecast 
also assumed that some of the electricity sold in the project area would be through REE, but the 
mission understands that all electricity in the project area will be sold directly to consumers by 
EDC. There was a delay of approximately two years in calling for bids in the EPC contract and, 
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due to the rapid expansion of the grid over this time, the actual project area was different from 
that planned at appraisal. 
 
9. The high rates of growth currently being experienced in the project area were not foreseen 
at appraisal. The PCR mission has estimated annual electricity sales of 63.3 GWh at the end of 
the 25-year project life whereas the appraisal estimate was 67.8 GWh to EDC customers and a 
further 4.5 GWh to REE. 
 
10. Tariffs and cost of generation. The 2018 domestic tariff in Svay Rieng Province is R650 
or $0.1625 per kWh for all levels of consumption was used in the analysis.3 It is likely that some 
sales will be to businesses, for which the tariff is marginally higher, but no allowance was made 
for commercial sales as the tariff difference is too small to be material.4 
 
11. EAC’s annual report does not provide data on the cost of generation. However, EDC’s 
audited 2016 financial accounts report that is cost of purchased power, including fuel costs, was 
R2,968 billion for a total generation of 6,612 GWh. This equates to an average cost of $0.112 per 
kWh. As a sanity check, this was compared to the tariff $0.1240 per kWh charged to consumers 
directly connected to the transmission grid. For the analysis, the 2016 generation cost was 
escalated to 2018 prices using the MUV index. 
 
12. Losses. Losses of 7.6% were assumed based on the ratio of EDC’s electricity generation 
to sales in 2016. 
 
13. Cost of capital. The project is funded in part by the grant and in part by an equity 
contribution by EDC. The grant funding is also treated as EDC equity, given that the grant was 
made to EDC, which then applied the proceeds to the project. EDC’s nominal cost of equity is 
12%, as used by ADB in its financial analysis Cambodia Solar Power Project.5 This reduces to a 
real cost of equity of 8.5% when adjusted for an assumed average forward looking inflation rate 
of 3.5%. 
 
14. Financial internal rate of return analysis. The analysis, which assumes a project life of 
25 years after 2018, is shown in Table A9.2 below. The base case FIRR is 3.54%, compared to 
4.52% at appraisal. There are three main reasons for this variance: 
 

(i) Electricity sales assumed in this analysis over the life of the project are 10% lower 
than assumed at appraisal, due to the lower number of houses in the project area 
and the lack of sales to REE; 

(ii) While assumed electricity sales are 10% lower, total power purchase costs in this 
analysis were not materially different from the appraisal assumption, after 
adjustment to 2018 prices. The appraisal did not envisage a project area that would 
be connected to the Cambodian transmission grid, so the Vietnam import tariff was 
used, whereas his analysis uses EDC’s average cost. The proportion of the Svay 

                                                
3  The exchange rate at appraisal was $1=R3,993 and at grant closure was $=R4,092.  For this analysis the exchange 

rate is rounded to $1=R4,000. 
4  The EAC is progressively reducing the industrial and commercial tariffs in Svay Rieng Province to bring them closer 

to the domestic tariff. From January 2019, the commercial low voltage tariff will be only 1.5% higher than the Domestic 
tariff and the low voltage industrial tariff will be 5.9% lower. Commercial and industrial sales of the project area are 
likely to be a very small proportion of total sales. 

5  ADB 2016, Report and Recommendation of the President to the Board of Directors. Proposed Loans and 
Administration of Loan, Sunseap Asset (Cambodia) Co. Ltd. Cambodia Solar Power Project (Cambodia). Manila 
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Rieng demand supplied at 22 kV from Vietnam can be expected to reduce over 
the life of the project; 

(iii) After adjustment to 2018 prices, the average tariff assumed at appraisal was 2% 
higher than assumed in this analysis. This is due to EAC’s recent tariff reduction 
initiatives to make electricity more affordable. The domestic tariff for Svay Rieng 
Province set in July 2017 was not increase in 2018, while other tariff categories 
were all reduced. 
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Table A9.2: Financial Analysis  
($000) 

Year Capital Cost Maintenance Electricity 
Cost 

Total Cost Electricity 
Sales 
(MWh) 

Revenue Net 
Revenue 

Tax Net 
Revenue 
After Tax 

0           

1 2016 2,640   2,640   (2,640) - (2,640) 
2 2017 4,945   4,945   (4,945) - (4,945) 
3 2018 2,362  313 2,675 2,504 407 (2,268) - (2,268) 

4 2019  249 828 1,077 6,630 1,083 6 - 6 

5 2020  249 987 1,236 7,899 1,284 48 - 48 

6 2021  249 1,176 1,425 9,411 1,529 105 21 84 

7 2022  249 1,401 1,650 11,212 1,822 172 34 138 

8 2023  249 1,597 1,845 12,778 2,076 231 46 185 

9 2024  249 1,819 2,068 14,561 2,366 298 60 238 

10 2025  249 2,073 2,322 16,594 2,697 374 75 300 

11 2026  249 2,363 2,612 18,911 3,073 461 92 369 

12 2027  249 2,693 2,941 21,551 3,502 561 112 448 

13 2028  249 2,929 3,178 23,443 3,809 632 126 505 

14 2029  249 3,186 3,435 25,501 4,144 709 142 567 

15 2030  249 3,466 3,715 27,740 4,508 793 159 634 

16 2031  249 3,770 4,019 30,175 4,904 884 177 708 

17 2032  249 4,101 4,350 32,825 5,334 984 197 787 

18 2033  249 4,355 4,604 34,857 5,664 1,060 212 848 

19 2034  249 4,625 4,874 37,014 6,015 1,141 228 913 

20 2035  249 4,911 5,160 39,306 6,387 1,227 245 982 

21 2036  249 5,215 5,464 41,739 6,783 1,319 264 1,055 

22 2037  249 5,538 5,787 44,322 7,202 1,416 283 1,132 

23 2038  249 5,881 6,130 47,066 7,648 1,519 304 1,215 

24 2039  249 6,245 6,494 49,979 8,122 1,628 326 1,302 

25 2040  249 6,631 6,880 53,073 8,624 1,744 349 1,395 

26 2041  249 7,042 7,291 56,358 9,158 1,868 374 1,494 

27 2042  249 7,478 7,727 59,847 9,725 1,999 400 1,599 

28 2043  249 7,941 8,189 63,551 10,327 2,138 428 1,710 

Totals 9,948 6,217 98,567 114,732 788,845 128,193 13,461 4,652 8,809 

FIRR = 3.54% 
FNPV = ($4,61 million) at a discount rate of 8.5% 
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15. The robustness of this estimate was evaluated by carrying out a sensitivity analysis for 
changes in major assumptions as shown in Table A9.3. 
 

Table A9.3: Financial Rate of Return Sensitivity Analysis 

Variable FIRR 

Base case 3.54% 

(i) Maintenance costs (+10%) 3.35% 

(ii) Cost of electricity (+10%) 0.44% 

(iii) Electricity sales (-10%) 2.72% 

(iv) Sales tariff (-10%) (0.80%) 

(v) Combination of (i), (ii) and (iii) (0.64%) 

(v) Combination of (i), (ii), (iii) and (iv) (10.68%) 

FIRR = financial internal rate of return. 

 
16. The evaluation determined the opportunity cost of the grant funds should be equal to the 
cost of equity for the project. This increased the weighted average cost of capital (WACC) at 
appraisal of 4.28% to a WACC at evaluation of 8.5%, equal to the cost of equity as the project 
was entirely funded by a grant and equity contributions. The evaluated project FIRR of 3.54% 
does not achieve the required WACC of 8.5%, due to the increased opportunity cost of equity 
compared to debt. However, if debt was substituted for the grant to fund this project, then EDC’s 
debt servicing costs would increase, impacting EDC’s ability to fund additional capital expenditure 
from internally generated cash flows. The project also supports EDC’s long-term financial 
sustainability as it still achieves a positive operating margin by recovering the cost of electricity, 
and operations and maintenance costs of the assets. 
 
17. Nevertheless, the sensitivity analysis confirms the appraisal conclusion that the project’s 
financial viability could be at risk if the sales tariff is allowed to fall to unsustainable levels. This is 
an issue within EAC’s control. 
 
 
 
 
 



40 Appendix 10 

 

GENDER EQUITY RESULTS AND ACHIEVEMENTS 
 

I.   GENDER ANALYSIS AND PROJECT DESIGN FEATURES 
 
A. Gender Issues and Gender Action Plan features 

1. The project was categorized as effective gender mainstreaming. A gender action plan 
(GAP) was developed and proposed several actions and targets to mainstream gender issues in 
project activities. The detailed implementation results are in Table A10.1. 
 
2. The absence of grid electricity affects women and men differently in rural areas and gender 
roles influence their energy use in different ways in carrying out their daily activities. Most women 
in rural areas spend most of their day performing basic tasks without the benefits offered by 
access to the power grid and cleaner renewable energy technology. They still rely on car batteries 
for lighting and traditional biomass to meet their daily energy needs. Under this scenario, the 
future prosperity of women and girls is likely limited. Much of their time is spent searching for and 
using less efficient forms of energy. This in turn limits children’s access to schools and, by 
association, to improved literacy; restricts opportunities to engage in social activities and 
preventing them from acquiring new skills or engaging in income-generating activities. 
 
3. It has been estimated that 83.5% of Cambodian households still rely on firewood as an 
energy source, mainly for cooking. Findings from the baseline survey (Figure 1) indicate that 
households still use at least 6.4 kg of firewood per day or 2.8 kg of charcoal for both cooking and 
boiling. Most micro-enterprise activities that take place at home such as food processing, making 
smoked fish and producing clay pots/stoves also use firewood as the main energy source. 
Firewood has been used in poorly ventilated conditions leading to high exposure to health-
threatening air pollution. Women are the primary collectors of firewood and use it as their main 
sources of energy for cooking. High exposure to greenhouse gas emitted from cooking using 
firewood increases women’s susceptibility to respiratory illnesses.   
 

Figure 1: Average main fuel consumption for cooking and boiling in kilograms per day 

 
Source: Group for the Environment, Renewable Energy and Solidarity (GERES).June 2015. 
Baseline Study of the Kampong Cham Improved Cookstove Project. 

 

4. Households consume more than 80% of their total energy sources for cooking. Women 
aged 15 and older who use a three-stone stove as their primary stove in households spend at 
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least 1 hour and 47 minutes in acquiring and preparing firewood.1 The limited availability of 
firewood assigns a heavy burden to women in fuel collection to meet their households’ needs.2 
With the increasing population and the subsequent increase in the demand for fuelwood, women 
have to walk further and further to meet their fuelwood needs, leaving less time for rest and other 
household activities. The physically taxing labor work of firewood and water collection and limited 
access to transportation aggravate women’s condition. Women and children are at a higher risk 
of acute respiratory infection due to the exposure to smoke from burning wood. Smoke inhalation 
is reported by almost 90% of housewives who are working inside the kitchen while this problem 
happens only when firewood is used.3 The introduction of clean and energy saving stoves is seen 
as appropriate in this context. Building on the existing women’s role in economic activities, women 
have the potentials to be engaged in the improved cookstoves (ICS) value chain not only as users 
but also as distributors. In such situations, women not only benefit from clean and more efficient 
energy consumption, but also earn an income from stove distribution. 
 
5. Access to affordable energy services is essential for the achievement of economic growth 
and poverty reduction. Women and men have different energy needs and use energy differently 
as a result of their traditional cultural roles. This in turn implies that they may require different 
energy solutions (technologies, training and knowledge, funding opportunities) if they are to be 
lifted out of poverty.  
 
6. The GAP included a range of measures to ensure women’s access to project benefits, 
including participation and empowerment through various project activities. These included: 
 

i) ensuring that 63,000 women (including poor households and households headed 
by women) have access to ICS; 

ii) identifying and mobilizing all the women entrepreneurs amongst the traditional 
stove producers to venture into Neang Kongrey stoves (NKS) production; 

iii) ensuring that any new employment opportunities within the local stove producers 
target at least 50% local women; 

iv) ensuring that the design of the ICS is capable of using a wide range of wood types 
to facilitate ease of use by women at low cost (many women use dead wood and 
branches from their localities); 

v) ensuring that improved energy consumption campaigns use a range of appropriate 
local media and channels accessed by women (including billboards, posting of 
information in markets, leaflets provided to wholesalers and distributors so that 
they can pass on information to women, television spots, etc); 

vi) targeting 100% women retailers and mobilizing, briefing and equipping them with 
improved energy consumption materials so that they are able to effectively 
promote the ICS; 

vii) ensuring that at least 50% of nongovernmental organization facilitators contracted 
to promote and facilitate the production and use of the new Lao stoves (NLS) are 
women; and 

viii) supporting institutional strengthening and sustainability, training 100% of relevant 
females in the Ministry of Mines and Energy’s Energy Development Department, 
to monitor the quality standards of ICS. 

                                                
1  World Bank, 2018. Cambodia Beyond Connections: Energy Access Diagnostic Report Based on the Multi-Tier 

Framework.  
2  Traditionally, women are perceived to have the primarily responsibility for providing household food and the 

accompanying tasks related to cooking. 
3  Group for the Environment, Renewable Energy and Solidarity (GERES). June 2015. Baseline Study of the Kampong 

Cham Improved Cookstove Project. 
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B. Overall Assessment of Gender-Related Results/Achievements  

 
7. The project was categorized as effective gender mainstreaming in accordance with the 
Asian Development Bank’s (ADB) policy on gender and development. The project includes a GAP 
to maximize benefits to women, the poor and vulnerable people in the project areas. By project 
completion, all six actions in the GAP were implemented and completed and five out of the seven 
targets were achieved. The two targets that were not met were: target 2: Identify and mobilize all 
the women entrepreneurs amongst the traditional stove producers to venture into NKS production. 
(during appraisal, 25 producers were identified, of which 3 were women), and Target 3: Ensure 
that any new employment opportunities within the local stove producers target at least 50% local 
women. It is important to note that with the expanded availability of better paying jobs for women, 
particularly within the garment industry that specifically prefers women employees, cookstove 
production was not a preferred mode of employment for many women. Although the gender 
targets were substantially achieved, since only five out of seven targets were met and the 
threshold for success is set at 80%, from a rating standpoint, the implementation of the GAP is 
rated unsuccessful. 

 
8. The implementation results are in Table A10.1. GAP actions and targets were integrated 
into the project outputs. The project addressed both the practical and strategic needs of women. 
It provided grid electricity access to women and the poor at an affordable cost. An installment 
scheme was available, if needed, to assist the poor pay the cost of connecting the household to 
the grid and a subsidy program has been introduced for poor residential users in provincial towns 
and rural areas that consume less than 10 kWh a month. This program provides electricity to such 
households at a rate of 480 riel ($0.12) per kwh reduced from the standard domestic tariff in Svay 
Rieng Province of 650 riels ($0.16). As a result of the project an additional 10,500 households, 
including 923 female-headed household and 512 poor households, now have access to grid 
electricity. This alleviates their household burden and increases their income-generating 
opportunities, leading to an overall increase in household well-being. Access to 24-hour electricity 
reduces women’s time poverty and contributes to their economic empowerment. 
 
9. During project implementation, 85,002 ICS4 were sold in Kampong Cham Province, where 
at least 80% of stove users are women. The availability of ICS provides options for more energy 
efficiency as they consume less fuel and produce less smoke. To increase market demand for 
ICS, the project trained 45 women retailers (100% of available women) in costing and pricing, 
sales planning, market promotion stock recording record of stock and plan sales in order to 
promote ICS effectively. Moreover, the project promoted women’s leadership in improved 
cookstove distribution and sales by providing leadership and skills training to the Improved 
Cookstoves Producers and Distributors Association in Cambodia (ICoProDAC) executive 
committee, where women made up five of seven executive members. As the ICS is proven to be 
more efficient in terms of both energy use and smoke emission, women also play an important 
role in climate change mitigation. 
 
C.  Gender Equality Results  
 
1. Participation, access to project resources and practical benefits 

10. The project delivered the following results: 

                                                
4  Sales comprised 54,495 new Lao stoves and 25,507 Neang Kongrey stoves. 
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(i) Output 1: Expanded medium voltage and low voltage networks in Svay Rieng 
Province. Information campaigns targeted women to provide information on 
access and benefits of expanded access. EDC developed brochures both in 
Khmer and English on electricity connection, and safety measures and distributed 
14,000 printings to beneficiaries in 26 communes and 6 districts. EDC also 
organized village meetings and installed billboards at commune offices to ensure 
that all villagers, including the poor and women, are well informed of upcoming 
availability of grid electricity in their areas. The brochure included information on 
application submission, connection fees, deposit cost, electricity usage fee, 
electricity safety measures and energy saving. Information on the availability of a 
staggered installment option for the payment of the connection cost was attached 
to each brochure. However, users preferred to pay in a single payment due to the 
low connection fee of approximately $31 for a standard 10 ampere (A) supply.5 By 
project completion, an additional 10,500 households in 69 villages of Svay Rieng 
Province had been connected to the grid including 521 households below the 
poverty line, of which 273 were headed by women. An additional 653 women 
headed households above the poverty line were also connected to the grid. 
Women household heads interviewed during the PCR mission6 explained that 
having access to grid electricity has helped them to save cost and time and reduce 
their household burden. It has also contributed to increasing household well-being. 
For example, increased electricity access has enabled them to use electricity for 
cooking and electric water pumps. Electrified water pumps save women and girls 
several hours a day by relieving them from having to pump it manually. 

 
Case study 1: Mrs Sei Song (aged 63 and a user of electricity for household consumption), 
lives in Thom village, Tlork commune, Svay Chhrum district, Svay Rieng Province. She is a 
widow with four children - a son who is a construction worker and three daughters who work in 
garment factories in a neighboring town. Mrs. Song lives with her seven grandchildren (four girls 
and three boys). Her main income sources are remittances from her three daughters of 
approximately $200/month. During the rainy season, Mrs. Song hires workers to help her family 
with rice farming for household consumption and she sells the surplus rice. Through the grant-
funded project, a grid electricity connection was provided for Mrs Song’s household. She spent 
$30 for the connection fee and spends around $10 per month on electricity consumption. Before 
having access to grid electricity, Mrs Song purchased a solar home system, which cost roughly 
$150 for the unit and which also cost her around $40-50 to replace the battery every year. The 
electricity generated from the solar home system was used to operate the television, a few lights 
and a fan. Since she has to take care of seven grandchildren, her heavy household workload 
included cooking and collecting water for consumption, which took up most of her time. She used 
to spend two to three hours to cook breakfast, lunch and dinner using the traditional cookstove 
with firewood and at least one hour to manually pump water. Since being connected to grid 
electricity, she now uses a refrigerator and an electric cooker, which saves her a lot of time. She 
has also bought an electric water pump to reduce the time spent in water collection. By having 
access to electricity, she can use more electric fans, and the family can sleep more comfortably 
during the dry season when the weather is hot. Song said that “I have been waiting for 
electricity for a long time. Now I am very happy to have access to it. Electricity can save 
me a lot of time and reduce my household burden”. 

                                                
5  Half the connection fee was for the service line to connect the house to the metering point and the balance was a 

deposit against the cost of electricity. 
6 In November 2018, the mission interviewed women residents in Svay Rieng who have access to project grid 

connections. 
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Mrs Song turns on her electric water pump. 

 
Case study 2: Mrs Sok Sam 
Eang (user of grid electricity for 
household consumption and for a 
small-scale business), aged 30, 
lives in Thom village, Tlork 
commune, Svay Chhrum district, 
Svay Rieng Province. A widow 
with two children (one girl and one 
boy), she runs a grocery shop in 
front of her house as her main 
income source. Prior to getting a 
grid electricity connection, Mrs. 
Sam Eang used a solar home 
system to operate a fan and five 
lamps. She bought the solar 
system for around $200 and used 
it for around five years. Mrs. Sam 
Eang had waited for a grid connection for many years as her solar system could not meet all 
the needs of her household and small-scale business. She was so happy when she could 
access to grid electricity funded through the grant funded project. She paid around $30 for a 
standard 10A connection and spends around $15-20 monthly on electricity. With a reliable 
grid connection, she bought more electric appliances including a rice cooker and an electric 
water pump to reduce her workload in the household. With a rice cooker, she does not have 
to sit in front of a traditional cookstove to add fuel during cooking and inhale the smoke. The 
electric water pump is easy to operate and she reports that it saves her at least an hour per 
day, compared to using the manual water pump.  
 
Mrs Sam Eang also bought a refrigerator t expand her business and store cold drinks, food, 
meat and ice cream for sale. She used to use an ice box as storage for perishable food items 
and spent at least $1.25 per day to buy ice. Buying ice every day was costly and an ice box 
could not keep food as fresh and as a refrigerator can. Refrigeration had added health 
benefits as well. She feels that using a refrigerator saves her money. Mrs. Sam Eang 
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commented that “My business profit has increased from $10 to $20–$25/day. I can save 
my time in cooking and collecting water, especially as I am a single mother. My 
family’s quality of life has improved as a result”. 

 
(i) Output 2: Established manufacturing and distribution networks for ICS in Kampong 

Cham Province. The project introduced to the market NLS, which provides higher 
insulation and uses less fuel than the traditional cookstove. The NLS also reduces smoke 
emission and shortens the cooking time. By the project completion, 85,002 ICS (including 
both the NLS and NKS) were sold to households and at least 80%7 have been used by 
women, who are mostly responsible for the family cooking. Based on the endline survey 
results on product performance, 59% of households using NLS and NKS reported to have 
more spare time. Sixty-six percent of households using NLS and NKS reported reduction 
in terms of smoke emission while 22% reported that the kitchen is cleaner.8  

 
Figure 2 - Satisfaction of users with the NLS, NKS and Traditional Lao cookstove 

performance 

 
Source: Group for the Environment, Renewable Energy and Solidarity (GERES). April 2017. Endline Study: 
Promotion of Improved Cookstove in Kampong Cham Province 

 
In addition, a total of 45 women retailers out of the 61 retailers involved in the project 
were mobilized and trained on costing and pricing, sales planning, market promotion 
and stock recording so that they could promote the ICS effectively. They received flyers, 
posters and small banners that explained the benefits of ICS. Their campaigns used 
different forms of promotional activity to ensure the message reached end users, 
particularly women. Promotional activities (group promotion and sale events) were 
conducted within villages, so women found it convenient to participate. A total of 210 
posters, 1 backdrop banner, 2 X-stand banners were displayed and disseminated at 
retailer shops and during the group promotion and sale events. There were 422 
participants including 292 women in the promotion and sales events organized by the 

                                                
7 The figure (80%) was based on the interviews with cookstove producers, distributors, retailers, local authorities and 

users during the additional field visit to Kampong Cham Province as part of PCR mission in February 2019. It is also 
logically true in rural Cambodia context that women are the main users of cookstove with respect to their assigned 
traditional role as housewives. 

8  Group for the Environment, Renewable Energy and Solidarity (GERES). April 2017. Endline Study: Promotion of 
Improved Cookstove in Kampong Cham Province. 
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project. “By switching to an ICS, both men and women would expect to reduce time 
spent acquiring (through collection or purchase) and preparing fuel. Women ages 15 
and older in households that use a clean fuel stove exclusively spend 30 minutes 
acquiring and preparing fuel, compared with 88.5 minutes for women in households that 
use a three-stone stove as their primary stove”.9 

 
Koun Sreypao, aged 23, lives in Ampil Thum 
village, Khvet Thom commune, Prey Chhor 
district, Kampong Cham Province. Ms. 
Sreypao was looking for a strong, durable 
stove that could withstand the weight of the big 
pots and pans that she uses to cook food for 
seven family members. She did not know 
about the NLS. Her neighbor who was a stove 
producer, introduced her to the new product.  

“The New Lao Stove looks durable, 
compared to her current cookstove”, said 
Ms. Sreypao.  

The price was $2 which is double the cost of a 
traditional cookstove, but it is still affordable for 
the people in the village. The NLS has indeed 
proven to be durable and is cheaper than the 
traditional cookstove if the lifespan of the NLS 
is taken into account. She could use it for up 
to one year to prepare breakfast, lunch and 
dinner for all her family members. The NLS is 
more energy efficient than the traditional 
cookstove – Ms Sreypao estimates that it uses 

20% less fuel.  

“My traditional cookstove lasts only 4 to 5 months, but NLS lasts more than 2 years if 
we use it with care. Importantly, I can save around 20% of my expense on buying 
charcoal,” said Ms Sreypao.  

 
 
 
 
 
 
 

                                                
9  World Bank. 2018. Cambodia Beyond Connections: Energy Access Diagnostic Report Based on the Multi-Tier 

Framework.  
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Yin Sreyvin, aged 18, lives in Srae Spey 
village, Kong Chey commune, Ou Reang 
Ov district, Kampong Cham Province. She 
started using the NLS two years ago when 
her mother bought it from a mobile ox cart 
distributor for about $2.50. She is still useing 
the same NLS after two years to 
complement her LPG stove, especially 
when cooking meat, which takes longer to 
boil. 
 
“I found it is more convenient to use. The 
NLS is more economical than the 
traditional cookstove, so it saves fuel 
and money and is durable. After two 

years of use, I feel my NLS continues to function. NLS has less agitation caused by smoke 
and it is better for health. I also found the food tastes better, compared to the traditional 
biomass cookstove, which produces a lot of smoke”, said Sreyvin. 

 
(ii) Output 3: Developed Regulatory Capacity of Electricity Authority of 

Cambodia. The project trained seven women (16%) of the 44 EAC staff trained 
on electricity regulation and tariff design. Adding to this female capacity building, 
EAC has been promoting gender balance at workplace. Although recruitment is 
merit based, preference is given to women if they have the same or slightly lower 
capacity. For instance, the number of women working in the technical department 
has increased from one to three women out of the total ten staff. Recently, EAC 
recruited three new female technical staff and two new female staff in the tariff 
department. Three of the five sessions on electricity regulation and tariff design 
covered cross-subsidy in electricity tariffs, time of use tariff and its calculation 
methodology, and monitoring of licensee performance. Following this training, a 
subsidy program introduced for poor residential users in provincial towns and rural 
areas. The tariff for consumers in these areas that consume less than 10 kWh a 
month is 480 riels/kWh or about 12 cents/kWh, reduced from a tariff of 820 
riels/kWh or about 21 cents/kWh at the time is was introduced.10 

 
2. Strategic changes in gender relations   

11. Increased women’s self-confidence. Access to grid electricity has improved women’s 
small-scale home-based enterprises and businesses, leading to increased contribution to family 
income and increased confidence within the family. Because it is common in Cambodia for women 
to contribute to their microenterprises alongside their household tasks, improved household 
energy benefits their income-generating activities as well. Time saved, as a result of access to 
improved energy, means that women may have more time to generate an income through their 
home-based business. “My business profit has increased from $10 to $20 per day since I 
upgraded my business with a refrigerator and expanded product lines. The increase an income 
gives me confidence to brought up my children despite my being a window”, said Mrs. Sok Sam. 
Energy access is also linked to improved literacy for girls as they save time from domestic work. 
“Besides study, I share my mother’s household work. Our electric rice cooker is safer and more 
time efficient and our water pumping is automated, so I can save time and focus more on my 
study”, said Ms. Thida Seng, aged 14. Energy access has contributed to improving women’s 

                                                
10  The standard domestic tariff for consumers in Svay Rieng Province has subsequently been reduced to R650/kWh. 
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empowerment through access to information via television and radio. Theara, aged 26, mentioned 
that “access to television and radio has exposed me to new knowledge, ideas and technology, 
making me feel more knowledgeable about the social and political situation”. 
 
12.  Build women’s leadership in business association. The ICoProDAC executive 
committee consists of five women out of seven committee members. ICoProDAC monitors and 
controls the quality of improved cookstoves and provide business support to all its members. The 
project provided training on management, planning, negotiation, presentation and public speaking 
skills to all committee members to support its business development in order to be more capable 
in performing their role. 

3. Contribution of gender equality results to overall loan outcomes and effectiveness  
 
13. Gender designed features have been prepared to ensure that women and the poor benefit 
from energy efficiency and improved energy sources. Having access to improved energy sources 
opens up business opportunities, reduces time poverty, and also reduces health issues resulting 
from smoke inhalation from traditional cookstoves. These benefits help the poor, especially 
women and girls. The project has made grid electrification available and affordable to the entire 
population, especially the poor, in the target area. The project has also contributed to building 
women’s capacity and increased the number of women working at EAC. The NLS was introduced 
to the market to provide options for women, who are typically the stove users, at an affordable 
price ($2–$2.50 per stove) by providing higher efficiency and less smoke. Data from the endline 
survey showed that the ICS promotion has led to reduced fuel consumption for cooking, which 
reduces women’s exposure household air pollutants while cooking (footnote 8). The project 
engaged and equipped women retailers to sell NLS. It has been documented that most of the 
retail shops are women-owned businesses and all are family-scale businesses, with no external 
staff being involved (footnote 8). A series of capacity building and market materials to promote 
the sale of ICS were provided to the retailers. Additionally, the project contributed in developing 
new business arrangements between retailers and distributors in bringing ICS from Kampong 
Chhnang Province. Market demand around the target area was enhanced through various 
marketing and promotion events. Large scale adoption of ICS in Kampong Cham and Tbong 
Khmum provinces and a significant decrease in firewood consumption have been observed, 
especially for cooking have been observed. The project ensured women as primary users of the 
ICS. 
 

III.  LESSONS LEARNED AND RECOMMENDATIONS 
 
14. Lessons Learned and Recommendations: 
 

i) The GAP should be implemented at the commencement of a project and should 
be re-visited during the mid-term review to ensure it remains relevant and practical. 
In this case the GAP was designed during appraisal in 2011 but its implementation 
was not actively promoted by ADB until late 2016. 

ii) A gender resource person should be allocated to the project to ensure that 
adequate technical support is provided. ADB’s GAP orientation should be 
promoted to executing / implementing agencies and service providers, especially 
where a gender focus is a new area for implementation. 

iii) To ensure successful GAP implementation, it is also important that the service 
providers have a gender focal point or specialist within their team. 
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iv) As women are the primary users of cookstoves, the project should ensure that 
women are engaged in the design of cookstoves to ensure the design is 
responsive to women’s needs.  

v) To enable women’s participation, the training on NLS should have taken into 
consideration the location of the training, the duration of the course and the 
appropriate time for women to be able to participate. On this project the training on 
NLS production was conducted in one of the producer’s houses and the training 
lasted for 15 days from 7am to 5pm with only 90 minutes break. Some producers 
had to travel for 30–40km and stayed at villagers’ nearby houses for 15 nights to 
attend the training. 

 
Sustainability:  

 
i) The gender elements in this project have influenced GERES to introduce a gender 

approach within its organization. Having seen the benefits of gender 
mainstreaming in project implementation, GERES has a newly recruited focal point 
to ensure all of its work is gender responsive.  

ii) Access to grid electricity, with its higher capacity and 24-hour availability, provides 
long-term benefits to male and female users and especially the poor. This has 
reduced the drudgery of domestic work, which is typically done by women and 
girls. It has improved health and safety as the need to use traditional cookstove 
has been reduced and women are not exposed to smoke. Access to grid electricity 
saves time as electric water pumps avoid the need to manually pump water for 
household consumption, a task performed by women. Small home-based retail 
businesses are often women-owned and benefit from increased access to 
electricity to upgrade or expand their business. 

iii) The sustainability of ICS has been limited due to market competitions and users’ 
preferences for LPG. 
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Table A10.1: GENDER ACTION PLAN MONITORING TABLE 
(Date of Update: February 2019) 

 
Project Title: Rural Energy Project  
Country: Cambodia 
Project No.:45303 
Type of Project (Loan/Grant/TA): Grant 0336 
Approval and Timeline: 15 January 2013 to 30 June 2018 
Gender Category: Effective Gender Mainstreaming 
Mission Leader:  Pradeep Tharakan 
Project Impact: Increase Access to economic and reliable energy supply by rural communities 
Project Outcome: Expanded supplier of reliable grid-electricity and NKS 
 

Outcome/Outputs  Actions Progress Issues/ Recommendations 

Output 1: 
Expanded 
medium-voltage 
and low-voltage 
networks in Svay 
Rieng Province  
 

Action 1: Disseminate information on 
EDC’s policy on staggered 
installment payment scheme for 
connection fees in the EDC zones in 
Svay Rieng Province to support 
electrification of poor (including 
households headed by women).  
 
Achieved 

- EDC developed brochures both in Khmer 
and English on electricity connection and 
safety measures and distributed 14,000 
printings to beneficiaries in 26 communes 
and 6 districts, targeting low voltage users. 
The brochure covered instruction on 
application submission, connection fee, 
deposit cost, electricity usage fee, 
electricity safety measures and energy 
saving. The availability of the staggered 
installment payment scheme was attached 
to each brochure. However, users 
preferred to pay in one installment due to 
the low connection fee, of $30 for a 
standard 10A connection. 

- By completion, a total of 10,500 
households including 521 poor household 
and 923 female headed households in 69 
villages of Svay Rieng Province were 
connected to the electricity grid by the 
project and were using electricity for 
household consumption and business 
purposes. 
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Outcome/Outputs  Actions Progress Issues/ Recommendations 

Output 2: 
Established 
manufacturing and 
distribution 
networks for ICS in 
Kampong Cham 
Province  

Target 1: Ensure that 63,000 women 
(including poor households and 
households headed by women) have 
access to ICS.  
 
Achieved 

As of end of December 2016, a total of 85,002 
cookstoves were sold to households. 
Interviewing producers, distributor/retailers, 
local authorities and users confirmed that at 
least 80% (68,000 ICS)1 have been used by 
women. This is because women in Cambodia 
are responsible for cooking as part of their 
traditional gender role.  For the most part, men 
cook only in the absence of women. 
 

GERES provided sex-
disaggregated form to retailers to 
record number of stove sales. 
However, the retailers were not 
able to report the number of 
buyers by sex, family status or ID 
poor status. It was found that 
women are typically the main 
cookstove users, although men 
bought the cookstove. 

 Target 2: Identify and mobilize all the 
women entrepreneurs amongst the 
traditional stove producers to venture 
into NKS production (during 
appraisal, 25 producers were 
identified, of which 3 were women). 
 
Repeated target: 100% of women 
entrepreneurs of cookstove-
procuring enterprises are mobilized 
to venture into NKS production 
 
Not achieved 

In the baseline survey at the start of the project, 
20 traditional stove producers (including 1 
woman lead producer) were identified. GERES 
mobilized the 20 traditional stove producers to 
attend the participatory selection and 
consultation process. However only 12 
producers (all men) agreed to join the project, 
while the other 8 (including the one woman) 
showed no interest.  
 
 
 

A female producer was invited to 
attend the selection process, yet 
she showed no interest. A field 
visit was conducted in February 
2019 to five of the 12 producers 
involved in the project. The 
interviews confirmed that these 
producers operate cookstove 
production as their main source of 
household income and were led 
only by men. Their female 
partners had alternative 
livelihoods including selling 
vegetables at the market, running 
a grocery shop at home and 
selling fruit along the road. 

 Target 3: Ensure that any new 
employment opportunities within the 
local stove producers target at least 
50% local women.  
 
Not achieved  

As of April 2017, 3 women (or 23%) of the 13 
female and male laborers newly employed in 
NKS production.  
   

The emerging garment industry 
provides more job opportunities, 
particularly to women. Women 
are more interested to work in 
factory as it provides better pay 
and stable work. The minimum 
garment worker wage is 
$192/month in 2019. In ICS 
production, the work is 
intermittent, and the payment is 
based on number of cookstove 
produced. For instance, the labor 
cost for producing NLS is $0.375 
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Outcome/Outputs  Actions Progress Issues/ Recommendations 

per stove and a person can 
produce up to 10 NLS per day. 
Compared to the minimum wage 
at the garment factories, the wage 
earned from employment in local 
cookstove production is very low. 
 
This target might have been 
relevant during appraisal but 
during implementation it is less 
relevant as women have better 
options than working as a laborer 
in ICS production. During the field 
visit in February 2019, the 
producers complained about the 
labor shortage in stove production 
due to competitive jobs in the 
garment industry sector. For 
instance, producers in Ou Reng 
Ov district mentioned that the 
number of local producers in his 
district decreased from six to only 
two, due to the labor shortage. 

 Action 2: Ensure that the design of 
the ICS is capable of using a wide 
range of wood types to facilitate ease 
of use at low cost for women (many 
women use dead wood and branches 
from their localities).  
 
Achieved 

ICS users can use with all kinds of firewood that 
can be found locally. The ICS saves 1kg/cook 
session compared to the traditional stove. It 
saves time and produces less smoke.  

 

 Action 3: Ensure that IEC materials 
used to promote ICS highlight not 
only energy efficiency and cost 
effectiveness, but also the health 
benefits for women and children as 
well as more free time to be spent on 
leisure and/or productive pursuits.  
 

GERES designed three types of posters to use 
as promotional materials. The first described 
the benefits of NLS as “durability and value for 
money. The second one included the NLS 
specification including: the aluminum bucket, 
which ensures higher insulation of the stove 
and ultimately fuel saving; and the body shape 
that reduces smoke emission and shortens the 
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Outcome/Outputs  Actions Progress Issues/ Recommendations 

Achieved cooking time. The final poster focused on the 
convenience of the NLS for the end user, 
pointing out the time saving while cooking as 
well as the reduction of smoke emission.  

 Action 4: Ensure that IEC 
campaigns use a range of 
appropriate local media and channels 
accessed by women (including 
billboards, posting of information in 
markets, leaflets provided to 
wholesalers and distributors so that 
they can pass on information to 
women, television spots, etc.).  
 
Achieved 

The IEC campaigns used different forms of 
promotional activities to ensure they reached 
end users, particularly women. A series of 
marketing materials (posters, banner and x-
stand banner) were designed and promotional 
activities (group promotion and sale events) 
were conducted in villages, so women would 
find it convenient to participate. A total of 210 
posters, 1 backdrop banner, 2 X-stand banners 
were displayed and disseminated at retailer 
shops and the group promotion and sale events 
attracted 422 participants including292 women.  

 

 Target 4: Target 100% women 
retailers and mobilize, brief and equip 
them with IEC materials so that they 
are able to effectively promote the 
ICS.  
 
Achieved 

A total of 45 female retailers (100% of all female 
retailers) out of 61 retailers were mobilized and 
trained on costing and pricing, sales planning 
and market promotion, and stock recording to 
ensure they could promote the ICS effectively. 
They also received flyers/poster, small banners 
that explained the benefits of ICS. 

 

 Action 5: Support women producers 
and distributors and facilitate their 
leadership in ICS producers and 
distributors association 
(ICoPRoDAC). 
 
Achieved  

Five of the seven members of ICoProDAC’s 
executive committee were women. GERES 
provided theoretical and practical capacity 
building to them on management of the 
association, planning, negotiation, presentation 
and public speaking skills.  

 

 Target 5: Ensure 50% of NGO 
facilitators contracted to promote and 
facilitate the production and use of 
the NKS are women.  
 
Achieved 

GERES recruited four facilitators, of which two 
(or 50%) were women to conduct promotion 
activities and mobilize local authorities and 
retailers.  
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Outcome/Outputs  Actions Progress Issues/ Recommendations 

 Target 6: To support institutional 
strengthening and sustainability, train 
100% of relevant females in MME 
Energy Development Department, to 
monitor quality/ standards of ICS 2.  
 
Achieved 
 
 

During the project period, six women worked in 
the Energy Development Department, five 
women are relevant to the project, while the 
other woman employee worked in the 
administrative office, which was not relevant to 
the project. The project engaged all the five 
women in the following training and hand-on 
experiences: (i) NLS technical training, (ii) 
participatory process of producer’s selection 
and business networking meeting with supply 
chain actors, (iii) group promotion events and 
(iv) site visits to follow up the project progress. 
In addition, a female MME officer from 
Kampong Cham provincial department was 
involved in the project activities.  

 
 

Output 3: 
Developed 
Regulatory 
Capacity of EAC  

Target 7: 15% staff of EAC trained in 
EAPIRF and AERN programs and 
workshops are female.  
 
Achieved 

A total of seven (16%) of the 44 EAC staff that 
attended an in-house training on electricity 
regulation and tariff were women  
  

 

 Action 6: EAC training on tariff 
settings will include training on 
approaches to consider life-line 
tariffs for the poor, including female 
headed households.  
 
Achieved 
 
 

EAC conducted an in-house training on 
electricity regulation and tariffs. Three of the 
five sessions covered cross-subsidy in 
electricity tariffs, time of use tariff and its 
methodology to calculate and monitoring of 
performance of licenses. The subsidy program 
introduced for poor residential users in 
provincial towns and rural areas that consume 
less than 10 kWh a month is 480 riels/kWh or 
about 12 cents/kWh, reduced from 820 
riels/kWh or about 21 cents/kWh at the time the 
subsidy was introduced.  

 

AERN = Association of Southeast Asian Nations Energy Regulators Network; EAC = Electricity Authority of Cambodia; EAPIRF = East Asia and Pacific Infrastructure 
Regulatory Forum; EDC = Electricite du Cambodge; GERES = Groupe Energies Renouvelables Environnement et Solidarites (Group for the Environment, 
Renewable Energy and Solidarity); IcoProDAC = Improved Cookstoves Producers and Distributors Association in Cambodia; ICS = improved cookstoves; kWh = 
kilowatt-hour; IEC = ; MME = Ministry of Mines and Energy; NKS = Neang Kongrey stoves; NLS = new Lao stoves; NGO = nongovernmental organization. 
Note 1: Based on the interviews with cookstove producers, during the PCR mission in February 2019. 


