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I. PROJECT DESCRIPTION 
 
A. Rationale 
 
1. Papua New Guinea (PNG) has abundant natural resources including petroleum and 
mineral deposits, which were estimated to account for 47% of its gross domestic product in 2015. 
It has a potential to generate 15,000 megawatts (MW) of hydropower, but less than 250 MW has 
been utilized. Liquified natural gas was being exported, and 54% of the electricity generation was 
based on imported petroleum products. Only two small electricity grids served urban communities 
in Port Moresby and in Ramu where less than 10% of the population in 2010 had access to grid 
supply, which was unreliable and costly.1 Major industries resorted to self-generation using diesel 
fuel.2 The Asian Development Bank’s (ADB’s) Town Electrification Investment Program sought to 
substitute high-cost diesel power generation with sustainable renewable energy power generation 
in provincial urban centers.3  
 
2. The investment program used the multitranche financing facility (MFF) modality with two 
tranches. The MFF modality provided long-term support for the 10-year development plan of the 
PNG Power Limited (PPL) and reduced commitment charges and transaction costs as compared 
to separate loans. It also enabled staged construction that matched availability of human 
resources and established the platform for supporting ongoing power sector reforms.  
The implementation capacity of related institutions was assessed, and capacity development 
activities were developed.  

 
3. Tranche 1 of the MFF supported the implementation of two hydropower projects (HPPs) 
with total capacity of 6 MW and associated transmission lines to replace diesel-based power 
generation. It also supported an interconnecting transmission line for effective utilization of two 
existing HPPs and enabling the purchase of excess power from biomass-based power generation 
projects owned by the private sector and capacity building.4 During implementation, one HPP was 
canceled, and the scope was expanded to include the rehabilitation of the two existing small HPPs 
connected to the proposed interconnecting transmission line. Expansion of power distribution 
network in the three target provinces was also added in 2015,5 which was a continuation of the 
works under the ADB-administered poverty reduction grant assistance for improving energy 
access for rural communities linked to the MFF.6  
  

 
1  During this validation, the Papua New Guinea Resident Mission (PNRM) commented that there were three separate 

electricity grids in the country: (i) Port Moresby Power Grid (National Capital District and Central), (ii) Ramu Grid 
(Highlands and Momase regions), and (iii) Gazelle Grid (New Guinea Islands region). 

2  The World Bank. 2021. Project Appraisal Document on a Loan in the Amount of $30 million to the Independent State 
of Papua New Guinea for an Energy Utility Performance and Reliability Improvement Project. Washington DC. 

3  ADB. 2010. Report and Recommendation of the President to the Board of Directors for the Proposed Multitranche 
Financing Facility to Papua New Guinea for the Town Electrification Investment Program. Manila.  

4  ADB. 2022. Project Completion Report: Town Electrification Investment Program – Tranche 1 in Papua New Guinea. 
Manila. 

5  ADB (Pacific Department). 2015. Town Electrification Investment Program in Papua New Guinea, Tranche 1 
(Additional Financing)—Approval of Periodic Financing Request. Memorandum. 20 November (internal). The 
Government of New Zealand provided the additional cofinancing and it was administered by ADB. 

6  ADB. 2012. Grant Assistance Report: Proposed Grant Assistance to Papua New Guinea for Improved Access for 
Rural Communities (Cofinanced by the Japan Fund for Poverty Reduction and the Government of New Zealand). 
Manila. 

https://documents1.worldbank.org/curated/en/251781617501712847/pdf/Papua-New-Guinea-Energy-Utility-Performance-and-Reliability-Improvement-Project.pdf
https://documents1.worldbank.org/curated/en/251781617501712847/pdf/Papua-New-Guinea-Energy-Utility-Performance-and-Reliability-Improvement-Project.pdf
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B. Expected Impact, Outcome, and Outputs 
 
4. The envisaged impact of the investment program was improved economic conditions for 
the population in the targeted provincial centers. The outcome was improved utilization of reliable 
and clean power in three provincial urban centers.7 A separate design and monitoring framework 
(DMF) for tranche 1 was not identified when the MFF was approved in 2010. The report and 
recommendation of the President (RRP) identified three physical infrastructure outputs: (i) Divune 
HPP (3 MW) with 85 kilometers (km) associated transmission line in Northern Province;  
(ii) Kimbe–Bialla interconnecting transmission line (KBITL, 142 km) in West New Britain; and  
(iii) Ramazon HPP (3 MW) with 50 km associated transmission line in the Autonomous Region of 
Bougainville. The DMF also identified generation of renewable energy from these plants and 
capacity building for the implementing agency and project beneficiaries. Subsequently, ADB 
approved changes in scope to exclude the implementation of Ramazon HPP, include the 
rehabilitation of Ruu Creek and Lake Hargy HPPs,8 and extend distribution network and new 
customer connections in the urban centers connected to the transmission lines.9  
 
C. Provision of Inputs 
 
5. The MFF and tranche 1 were approved in December 2010. The agreements for two loans 
from the ordinary capital resources and special funds resources were signed in February 2011 
(less than 3 months after approval). The agreements became effective in July 2012 after one 
extension, i.e., the effectiveness was after 17 months instead of 12 months as provided in the 
agreements. The delay was due to the longer time taken to finalize the terms of the subsidiary 
loan agreement between the government and PPL, the national power utility. 10  Additional 
cofinancing was approved in December 2015 under a grant agreement. The agreement was 
signed in January 2016 and became effective in April 2016. ADB approved the cancelation of 
Ramazon HPP in September 2016.11 The original closing date of the two loans was in June 2014 
(40 months after loan signing). The actual closing date was in November 2020, after five 
extensions. The project completion report (PCR) indicated that there were ongoing works at loan 
closing. The transmission lines of Divune (70 km of 33 kilovolts [kV]) was expected to be 
completed in April 2022 and Ramazon (67 km of 33 kV) in August 2022. The equipment had been 
delivered by mid-2015 but PPL needed more than 7 years for erection.12 The large difference 
between the planned and actual implementation period were due to (i) the longer time taken for 
procurement and poor access to the remote locations of the subprojects; (ii) the postponed 
consultant engagement because of the delay in loan effectiveness; (iii) the delays in the provision 
of counterpart funds and submission of design, flooding, and the coronavirus pandemic-related 
travel restriction for consultants linked to the implementation of Divune HPP; and (iv) the budget 
constraints for the erection of transmission lines by PPL. The two turbines of Lake Hargy HPP  
(2 x 0.75 MW) were rehabilitated by the end of 2019, but only one unit was operating at 0.65 MW 

 
7  The provincial centers were Popondetta and Kokoda in the Northern Province; Kimbe in West New Britain; and Buka, 

Kokopau and Tinputz in Autonomous Region of Bougainville.  
8  Ruu Creek HPP is near Kimbe, West New Britain and Lake Hargy HPP is close to Bialla, New Britain. 
9  The DMF appended to the project completion report captured the changes in project scope and it is the basis for this 

validation. 
10  The special fund loan agreement mentioned that the loan proceeds would be relent on the same terms but the 

government wanted to revise them. The PCR did not elaborate how the issue was resolved. 
11 ADB (Pacific Department). 2016. Town Electrification Investment Program in Papua New Guinea, Tranche 1. 

Request for Minor Change in Scope and Partial Loan Cancelation Under Tranche 1. 22 September (internal). The 
government of PNG requested for the cancelation of Ramazon HPP and partial loan cancelation of $3 million because 
the bid price exceeded the estimate by $11 million, which could not be met from the state budget considering 
prevailing economic and fiscal condition.  

12 The actual length of the associated transmission lines was lower than envisaged at appraisal.  



 4 

capacity.13 The two units of Ruu Creek HPP were also rehabilitated by end of 2019, but only one 
was operating while the second unit broke down in July 2020 and had to be shipped back to the 
contractor’s country. The equipment for the distribution network was procured in December 2019, 
and PPL completed the network extension and new connections in December 2020. However, 
74% of these connections were energized because of inadequate power generation capacity. 
 
6. Tranche 1’s cost was estimated at $71.6 million at appraisal. It increased to $76.8 million 
with the addition in the scope of work. The actual project cost was $75.0 million after excluding 
Ramazon HPP with an estimated cost of $19.8 million. The available surplus fund after the 
cancelation of Ramazon HPP was used to finance the cost overrun of the other subprojects.  
The actual cost of the 66 kV KBITL was $29.1 million against the estimated base cost of $12.6 
million. The actual cost of the 3 MW capacity Divune HPP was $16.4 million against a base cost 
of $11.9 million. These two subprojects were implemented under engineering-procurement-
construction contracts. The PCR considered the actual cost of these engineering-procurement-
construction contracts and other equipment supply contracts to be reflective of market prices and 
attributed the cost overrun to underestimated appraisal costs as the remoteness of subproject 
sites was not considered. The financing plan of tranche 1 envisaged $57.3 million from ADB with 
$40.9 million from its ordinary capital resources and $16.4 million from its special fund resources, 
$4.8 million from the Government of New Zealand, and $14.7 million from the Government of 
PNG. At completion, the share of counterpart funds was higher than planned. The two ADB loans 
totaled $52.2 million, the Government of New Zealand provided $4.5 million, and the Government 
of PNG provided $18.3 million.      
 
7. The MFF did not include a technical assistance. An implementation consultant was 
engaged under tranche 1 to assist with the project management unit (PMU), which was 
established by PPL. The proposed terms of reference indicated that the estimated effort would be 
180 person-months, comprising 60 person-months of international consultants and 120 person-
months of national consultants. The contract for consulting services was awarded in October 2012 
to SMEC Holdings Limited, an Australian engineering firm, and was closed in June 2019. Three 
individual consultants were to be engaged for the additional works under the grant, but SMEC’s 
experts provided the required inputs. The actual cost of consulting services was $6.0 million 
compared to the estimated cost of $5.6 million.   
 
8. Tranche 1 and the MFF was categorized B for environment, involuntary resettlement, and 
indigenous peoples. Initial environmental examinations were prepared for the new Divune and 
Ramazon HPPs, and KBITL. Resettlement plans were also prepared for these subprojects 
although there was no physical dislocation of affected persons. An indigenous peoples 
development plan was prepared. Tranche 1 did not involve commercial development of the 
cultural resources and knowledge of indigenous peoples, and there was no displacement from 
traditional or customary lands and no commercial development of natural resources within 
customary land.   
 
9. Tranche 1 was categorized effective gender mainstreaming. The subprojects were in 
remote areas and the communities, mainly women, spent considerable time collecting drinking 
water from streams and firewood for cooking. Three gender related indicators and targets were 
identified in the DMF, including new electricity connection for households, skills training, and 
practical knowledge. The gender action plan (GAP) identified seven activities with nine targets.  

 
13 The scope of work did not include the generators of the Lake Hargy HPP, which overheated when operated above 

0.4 MW. PPL rehabilitated one generator and it could operate at 0.65 MW. The second generator was shut down for 
repairs when the PCR was prepared.  
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D. Implementation Arrangements 
 
10. The Department of Petroleum and Energy was the executing agency, and PPL was the 
implementing agency. PPL established the PMU whose 11 staff demonstrated appropriate skills. 
PPL was assisted by the implementation consultant, and both held weekly meetings and 
functioned well. A project steering committee (PSC) was also established to provide guidance. 
Chaired by the representative of the Department of National Planning and Monitoring, the PSC 
included other representatives from the departments of petroleum and energy, treasury, 
environment and conservation, public enterprises, independent public business commission, and 
PPL. The PSC did not function exclusively for the tranche and met only six times, which was 
inadequate for maintaining focus on implementation activities.  
 
11. The special funds loan agreement resources included 45 covenants, and the project 
agreement identified covenants clustered in six clauses.14 There was noncompliance in eleven 
covenants of the loan agreement and two of the project agreement. The PCR summarized 
noncompliance under four categories: operational, financial, resettlement, and governance 
aspects.15 Operational noncompliance included the failure to submit a power offtake agreement 
for Divune HPP, a power plant maintenance program, and a report on the execution and operation 
of the project. Financial noncompliance was related to the nonsubmission of recent audited 
financial statements following the completion of Divune HPP, which resulted in the unverified 
PPL’s financial ratios, and the non-adoption by PPL of acceptable project accounting 
management information systems. Noncompliance in resettlement included the commencement 
of transmission line works prior to compensation payments for the Kimbe–Bialla and Divune 
transmission lines and the non-implementation of the external monitoring of the resettlement 
plan.16 Noncompliance in governance was related to the nondisclosure on PPL website of the 
audited project and entity financial statements.  
 

II. EVALUATION OF PERFORMANCE AND RATINGS 
 
A. Relevance of Design and Formulation 
 
12. The PCR rated tranche 1 less than relevant. The project’s objectives were consistent with 
the government’s policy, which included efforts to increase hydropower generation, extend grid 
supply to major towns, and increase electrification to 70% by 2030.17 The project’s design was 
also consistent with ADB’s energy policy, which sought to accelerate the extension of energy 
services to all beneficiaries and support renewable energy projects.18 The tranche supported the 
expansion of hydropower generation and the erection of associated transmission lines to 
provincial towns. A separate grant assistance of $5.0 million supported the establishment of 
distribution networks in the same three provinces and thereby enable 4,500 household 
connections. In 2015, an additional grant financing of $4.8 million was provided mainly for another 
2,500 connections. It was a comprehensive design for extending sustainable power supply to 

 
14 The PCR did not tabulate the covenants of the agreement for the loan from ordinary capital resources nor for the 

grant financed by the Government of New Zealand. However, the covenants are expected to be similar to those 
under the loan from special fund resources.  

15 Footnote 3. Appendix 7: Table A7.3. 
16 Kina (K) 6.9 million had been paid as compensation, and K0.27 million was outstanding. 
17 Government of Papua New Guinea, Department of National Planning and Monitoring. 2010. Papua and New Guinea, 

Development Strategic Plan 2010–2030. Port Moresby; and Government of Papua New Guinea, Department of 
Petroleum and Energy. 2017. Papua and New Guinea Energy Policy (2017–2027) for Harnessing Energy for Life. 
Port Morseby. 

18 ADB. 2009. Energy Policy. Manila; and ADB. 2021. Energy Policy for Supporting Low-Carbon Transition in Asia and 
the Pacific. Manila. 

https://policy.asiapacificenergy.org/sites/default/files/Development%20Strategic%20Plan%202010-2030.pdf
https://policy.asiapacificenergy.org/sites/default/files/Development%20Strategic%20Plan%202010-2030.pdf
https://policy.asiapacificenergy.org/sites/default/files/National%20Energy%20Policy%202017-2027.pdf
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provincial towns in the three target provinces: Autonomous Region of Bougainville, Northern 
Province, and West New Britain.19  
 
13. However, the PCR noted that the RRP did not consider whether there was to be an 
associated investment in urban networks to improve electrification rates or not and that network 
performance did not address rural electrification.20 It also indicated several weaknesses in the 
design and outcome targets in the DMF, two of which was that the power and energy output 
capacities of the HPP did not match and that the reduction in carbon dioxide (CO2) by substitution 
of diesel-based power generation with HPP was unachievable.21 In addition, there were cost 
overruns in major subprojects mainly due to low budget estimates at appraisal stage, and the 
actual implementation period was nearly four times the planned. Both were attributed to a weak 
tranche preparation.22   
 
14.  This validation finds that tranche 1’s outcome was strategically designed, but the choice 
of lending instrument and design weaknesses were not adequately addressed in time to achieve 
the intended outputs and outcome. PPL also had a limited experience and capacity for 
implementing new small HPPs and medium transmission lines and, while the consulting services 
input was significant (8.5% of the base tranche cost), it was not used effectively to resolve the 
procurement issue for Ramazon HPP. This weakened the justification for using the MFF modality 
to support the investment program. This validation assesses tranche 1 less than relevant.   
 
B. Effectiveness in Achieving Project Outcomes and Outputs 
   
15. The PCR rated tranche 1 less than effective. None of its four outcome indicator targets 
were achieved. For the target to install 5.3 MW of additional hydropower capacity in target 
provincial areas comprising 3.0 MW of new HPP capacity and to rehabilitate 2.3 MW capacity in 
two existing HPPs, the new capacity was installed but rehabilitation resulted in additional  
1.05 MW with the total additional capacity of 4.05 MW, or 76% of target. For the target to reduce 
100,000 tons of CO2 per annum, the expected reduction from 14.4 GWh power generation from 
the three HPPs was only 10,771 tons of CO2 per annum, which was 10% of the target. 23  
Also, instead of reducing power outage in the target provinces by 20%, power outage increased 
from 351 megawatt hours to 521 megawatt hours in Kimbe and Popondetta (48%). Lastly, the 
overall fuel cost for PPL power generation in the target provinces was expected to be reduced by 
60%, but the expected reduction in 2021 was 34% because of a 66% share of diesel-based power 
generation in Kimbe.  

 
16. Of the five outputs of tranche 1, three were for physical infrastructure and two for capacity 
building. The four physical infrastructure targets were inconsistent with the capacity addition and 
were not achieved even after its revision to reflect the actual addition. The first physical 

 
19 The PCR did not concede that there was a link between tranche 1 and the linked and ensuing additional financing 

for expansion of distribution networks.  
20  During this validation, PNRM clarified that the potential for increased electrification was recognized during 

implementation and that a grant-financed element was added to increase household connections in proximity to the 
infrastructure constructed under the project. 

21 The PCR used ADB’s guidelines for estimating CO2 emission and remarked that the target of 100,000 tons (t) CO2 
reduction required substitution of 140 GWh from diesel to HPP, or 230% of envisaged MFF target.  

22 ADB. 2008. Technical Assistance Report: Preparing the Power Sector Development Project in Papua New Guinea 
(Financed by the Japan Special Fund). Manila. A project preparatory technical assistance was implemented for the 
preparation of the MFF, but it was unclear if the design and cost estimate were based on it.  

23 The CO2 emission reduction target should have been revised when the cancelation of Ramazon HPP was approved. 
Further, as the additional power generation from the HPPs was 76% of the target, the reduction in CO2 emission 
should have also been 76% of the properly revised target.  
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infrastructure output was to put into operation three renewable energy power plants. Under this 
output, two targets were not achieved: (i) the power generation from the HPPs reached only  
14.4 GWh against the target of 60 GWh, and (ii) only 100 households near Divune HPP were 
given power connection, and only six communal water tanks were installed. The second physical 
infrastructure output was to construct and operate transmission lines. Under this output, the target 
was the transmission of 60 GWh of power per annum to provincial areas, which was not met since 
transmission could not exceed the total system demand estimated at 42 GWH. The power 
transmission capacity was considerably lower because of the incomplete works. The KBITL could 
not be used as the necessary equipment for the two end terminals were not included in the 
procurement. The use of Ramazon transmission line was limited because of the failed 
procurement of Ramazon HPP, and only 86% of the Divune transmission lines was completed by 
April 2021. Regarding the third physical infrastructure output, which was to construct and operate 
the distribution lines by PPL, the target to connect 2,500 households, businesses, schools, and 
clinics to the grid had only 74% customer connections energized because of the incomplete KBITL 
and the cancelation of Ramazon HPP.  
 
17. The achievement of the capacity building targets was mixed. The first capacity building-
related output was intended for the implementing agency and the project beneficiaries. This output 
had three indicators, but only one was achieved. Tranche 1 achieved the conduct of training 
activities for PPL staff, which exceeded the requirements. These capacity building activities 
covered procurement, safeguard, and financial management, and gender awareness. The gender 
awareness training was participated in by the PPL management. However, the target to deliver 
training for the residents of villages near the project site on skills maintenance for power and water 
supply was not achieved, with only seven apprentices undergoing training in PPL. These seven 
apprentices included only one woman instead of 50% as mentioned in the DMF.24 The target to 
train villagers living in the vicinity of project sites on power safety, household utility budget, and 
business skills (50% to be women) was not achieved; and although the training was imparted, the 
participation of women was only at 43% (1,377 women out of 3,194 villagers). The second 
capacity building-related output was the provision of efficient project management services, which 
included two indicators: (i) annual target contract awards and disbursements by PMU achieved; 
and (ii) training activities for PMU staff and PPL management including gender awareness training 
conducted. While the first of these indicators was partially delivered because one out of seven 
envisaged contracts could not be awarded and annual implementation progress was very low, 
the second was successfully delivered. 

 
18. Tranche 1 had no outstanding environmental issues at completion. There was no physical 
displacement. Compensation was paid for high value plantations and other trees along the  
right-of-way of the transmission lines. There was no report of adverse effect on indigenous 
peoples, and there was no unexpected impact. The GAP constituted seven activities and nine 
targets, of which six activities (86%) were completed and two targets (22%) were achieved.  
The burden of water collection for women was significantly lessened by the installation of water 
tanks in Havaki and Waju villages near Divune HPP. Women participated during all community 
consultations. Tranche 1 contractors provided necessary support to female employees, including 
the construction of a resting area and sanitation facilities, paid equal wages to women and men 
for work of equal value, and conducted HIV/AIDS awareness training for employees and residents 
of surrounding villages. Gender awareness training was also conducted for PPL management.  

 
24 During this validation, PNRM clarified that the electricity maintenance skills training was not a requirement for village 

residents. This was a specialist power station operators training course provided to seven young recently graduated 
technical students from the project site area who were selected to undergo training at the PNG Power Training Center 
in Port Moresby. These seven trainees were selected from a pool of tertiary students from the project area who 
applied for this training. 
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19. On the whole, the achievement was likely to be a little above 40% of all the targets. Several 
changes in the scope of tranche 1 were approved during implementation. This validation referred 
to the updated DMF appended to the PCR, which captured these changes. This validation 
assesses tranche 1 less than effective. 
 
C. Efficiency of Resource Use 
 
20. The PCR rated tranche 1 less than efficient. The overall economic internal rate of return 
(EIRR) was recalculated at 7.1% at completion.25 The EIRR was also recalculated separately for 
various subprojects. The three provincial distribution systems had high EIRRs with 30.2% for 
Autonomous Region of Bougainville, 62.5% for Northern Province, and 17.4% for West New 
Britain. The EIRR for the Divune HPP and associated transmission line was at 12.9%. However, 
the EIRR of the two rehabilitated HPPs (Lake Hargy and Ruu Creek) with the incomplete KBITL 
was 2.6%. The methodology and assumptions used for the recalculation were generally 
reasonable. However, the calculations could not be validated in the absence of the Excel 
workbook. The tranche cost (net of taxes and duties) was adjusted using shadow exchange rate 
factor (1.08) for imported equipment and shadow wage rate factor (0.67) for unskilled labor. Non-
incremental benefits were estimated for power supplies that substituted diesel-based generation 
and incremental benefit for the additional power consumption. The recalculation did not include 
the benefit from the reduction in CO2 emission from substituted diesel use, and PPL’s retail tariff 
was used as a proxy for domestic consumers’ willingness to pay, which did not capture the 
consumer surplus. Actual power generation from the HPPs from January to June 2021 was used 
to estimate the benefits, diesel-based generation was estimated as kina (K) 1.49/kWh, and 
transmission loss was assumed to be 12%. 
 
21. This validation assesses tranche 1 less than efficient. The least cost options were selected 
for providing sustainable power in the provincial towns, but the overall EIRR was less than 12%. 
The low EIRR mostly reflected the 5-year project implementation duration compared to 2-year 
assumed at appraisal and the low utilization of KBITL even after its completion because the power 
output from Hargy and Ruu Creek HPPs was less than half the estimate. Also, the investment in 
the Ramazon transmission line had little value after the cancelation of the HPP. 

 
D. Preliminary Assessment of Sustainability 
 
22. The PCR rated tranche 1 less than likely sustainable. The financial internal rate of return 
(FIRR) for the projects at completion was recalculated at 0.19%, which was less than the weighted 
average cost of capital (WACC) of 1.2%.26 The FIRR of Divune HPP and associated transmission 
line was 4.8%, higher than the WACC, which was financially viable. However, the recalculated 
FIRR of the KBITL (together with the rehabilitated Lake Hargy and Ruu Creek HPPs) was at  
–4.5% and that of Ramazon transmission line was at –7.1%. The FIRR of the distribution systems 
in the Northern Province was 7.2% and in West New Britain 11.5%, which were likely 
sustainable.27 The methodology and assumptions used for the recalculation were reasonable.  

 
25  The projects that the EIRRs were calculated on completion were: (i) Distribution Connections + Ramazon 

transmission line;(ii) Divune HPP + transmission line; and (iii) Kimbe-Bialla transmission line + Lake Hargy HPP + 
Ruu Creek HPP. 

26 The projects that the FIRRs were compared at appraisal and at completion were (i) Distribution Connections + 
Ramazon transmission line; (ii) Divune HPP + transmission line; and (iii) Kimbe-Bialla transmission line + Lake Hargy 
HPP + Ruu Creek HPP. At appraisal, the FIRR was estimated at 13.9% and WACC at 2.4%. 

27 The PCR (Appendix 10) included tables that combined EIRR and FIRR calculations, but there was an error in the 
table for the Autonomous Region of Bougainville distribution system. Hence, validation of its sustainability was not 
carried out. 
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23. This validation assesses tranche 1 less than likely sustainable since the FIRR was less 
than the WACC, and PPL did not communicate the plans for the installation of the terminal 
equipment for the KBITL and the implementation of Ramazon HPP. This validation assesses that 
recovering investments in the subprojects through additional electricity sales will not be possible 
unless related components of the project are installed. The risk of the consumers’ nonpayment of 
electricity charges was low since PPL had installed prepaid consumer meters.28 
 

III. OTHER PERFORMANCE ASSESSMENTS 
 
A. Preliminary Assessment of Development Impact 
 
24. The PCR rated the development impact of tranche 1 satisfactory. The envisaged 
development impact was to improve the economic condition of the population in targeted 
provincial centers with the indicators defined to assess provision of more reliable power supply, 
and new customer connections. 29 However, power outages increased in Kimbe (West New 
Britain) and Popondetta (Northern Province) between 2019 and 2020 due to network issues and 
the PCR indicated that the target to reduce outages by 20% has not been met. The PCR 
mentioned that connecting and supplying 2,500 new rural customers was achieved. The sample 
interviews of newly connected customers indicated that power supply had enabled new economic 
activities such as charging mobile phones, refrigeration, sewing, machine workshops, trading, art, 
and crafts.  
 
25. This validation notes that the investment in new connections was relatively small, and the 
benefits had not been envisaged under the original scope of tranche 1, so its weight would be 
low. This validation used an alternate approach of assessing the development impact against the 
tagged classification of tranche 1, i.e., inclusive economic growth, environmental sustainability, 
social development, climate change mitigation, and effective gender mainstreaming. At appraisal, 
the targeted provincial centers had a low electrification ratio (24% to 57%), which subsequently 
increased with the new connections, thereby promoting social development. The addition of 
hydropower capacity was environmentally sustainable as it addressed pollution from diesel-based 
power generation. The choice of renewable sources for energy supply had a medium impact of 
climate change mitigation. The GAP implementation had positive gender benefits. On the whole, 
this validation assesses the development impact of tranche 1 satisfactory. Had the subprojects 
been implemented as envisaged, the development impact would have been higher. 
 
B. Performance of the Borrower and Implementing Agency 
 
26. The PCR rated the performance of the borrower (Government of PNG) and PPL less than 
satisfactory. Tranche 1 was delayed as the government sought to renegotiate the terms of 
subsidiary loan agreement with PPL. As disbursements were linked to loan effectiveness project, 
activities were delayed by 17 months. There was further delay in early 2015 when currency 
exchange restriction required all contracts involving foreign currency to be put on hold.  
The release of counterpart funds was also delayed. The PSC did not function effectively to resolve 
implementation issues. PPL carried out the erection works for several subprojects, and goods 
were procured under the loan. The time taken for erection works though were generally far later 
than scheduled, and some subprojects remained incomplete by mid-2021. PPL’s response to 

 
28 During this validation, PNRM clarified that the KBITL synchronization works had been started and ongoing. However, 

due to the 2022 election violence, work along the transmission line was delayed but was expected to resume by the 
end of the national elections and upon the formation of a new government. 

29  The DMF at appraisal identified two indicators, but the PCR did not report on the achievement against these targets.  
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data request was poor and a completion report was not submitted. The Government of PNG also 
did not comply with 11 out of 46 covenants in the loan agreements. Further, this validation notes 
that the expertise of the implementation consultant could have been more effectively utilized for 
validating the cost estimates, resolving the issue on the procurement of Ramazon HPP, 
confirming that the scope of the KBITL included the terminal equipment, and sequencing the 
implementation of subprojects to stop the implementation of the associated transmission line 
when Ramazon HPP was canceled. This validation assesses the performance of the borrower 
and PPL less than satisfactory.30 
 
C. Performance of the Asian Development Bank and Cofinanciers 
 
27. The PCR rated ADB’s performance less than satisfactory. The PCR indicated that ADB 
could have identified who was to make related investments in distribution networks during the 
concept stage and justified additional finance for rural electrification projects outside the original 
urban objective. The implementation schedule was also very aggressive when compared with the 
experience in similar countries. Furthermore, landowner disputes that delayed the implementation 
was identified as a major risk, but mitigation measures were not fully pursued. A closer oversight 
was needed during implementation for resolving the procurement and effectiveness issues, 
separately monitoring the implementation of the distribution systems in the three provinces and 
following up with the government for compliance with loan covenants. ADB fielded 14 review and 
special administration missions with 232 person-days effort over 11 years. The tranche 
performance was rated actual or potential problem for most of the implementation period. Further, 
this validation considered the justification for the MFF modality to be weak as PPL did not have 
adequate capacity to effectively use the flexibility to select and implement subprojects timely. 
Some implementation issues could have been avoided with closer ADB oversight. This validation 
assesses the performance of ADB less than satisfactory.   
 

IV. OVERALL ASSESSMENT, LESSONS, AND RECOMMENDATIONS 
 
A. Overall Assessment and Ratings  

 
28. The PCR rated tranche 1 less than successful. Overall, this validation assesses tranche 
1 less than successful. It was less than relevant because its weak preparation led to cost and 
time overruns. It was less than effective as none of the outcome targets were achieved. It was 
less than efficient as the recalculated EIRR was less than 12% and less than likely sustainable 
as its FIRR was lower than the WACC.  
 

Overall Ratings 
Validation Criteria PCR IED Review Reason for 

Disagreement 
and/or Comments 

Relevance Less than relevant Less than relevant  
Effectiveness  Less than effective Less than effective  
Efficiency  Less than efficient Less than efficient  
Sustainability Less than likely 

sustainable 
Less than likely 

sustainable 
 

Overall Assessment Less than successful Less than successful  

 
30  During this validation, PNRM added that the PPL PMU lacked contract management skills to administer the 

subprojects and that the unavailability of the Government of PNG’s counterpart funds was a major setback. Note 
that, for KBITL subproject, the consultant did not provide input and supervision according to their terms of reference, 
and PPL handled this task instead. 
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Validation Criteria PCR IED Review Reason for 
Disagreement 

and/or Comments 
Preliminary Assessment 
of Impact 

Satisfactory Satisfactory  

Borrower and executing 
agency 

Less than satisfactory Less than satisfactory  

Performance of ADB Less than satisfactory Less than satisfactory  
Quality of PCR  Satisfactory Para. 33. 

ADB = Asian Development Bank, IED = Independent Evaluation Department, PCR = project completion report. 
Source: ADB (IED). 
 
B. Lessons 

 
29. The PCR identified several issues in the design and implementation of tranche 1. The 
KBITL could be operational only after the equipment for two ends were procured and installed, 
and the transmission capacity could only be achieved after agreements for the sale of excess 
power from private sector plantations were arranged and implemented.31 Also, the cost estimate 
and implementation schedule were unrealistic, and another distribution connection subproject 
was added with a new objective but without least cost analysis. The PCR indicated that the 
rationale for the new rural electrification objective should have been clearly set out and justified, 
while due diligence should have confirmed that the solution was least cost. There was a lack of 
proper justification for the additional financing for creating the distribution systems in the three 
targeted provinces.32 The ADB Papua New Guinea Resident Mission lacked capacity when the 
loan administration was delegated from ADB headquarters, and adequate measures were not 
taken when PPL was noncompliant with loan covenants. The DMF should have been updated 
with revised indicators and targets for scope changes.33       
 
30. This validation offers two additional project- and results framework-level lessons.  
First, properly defining technical parameters ensures successful project implementation. The 
required equipment for end terminals, estimated to cost $0.5 million, was omitted from the KBITL 
package; thus the $29.1 million investment was idle. The target annual power generation of 60 
GWh was an overestimate as it required securing agreements for purchasing 40% of the output 
of the private sector’s biomass power projects and an optimistic utilization factor of 70% of the 

 
31 The PCR justified the implementation of associated transmission system even though Ramazon HPP was cancelled. 

This validation disagrees and opines that the $3.3 million expenditure could have been avoided. It was correct that 
the common practice was to procure the HPP and associated transmission line as separate contract packages, but 
the implementation period of the former was always far more than the latter. Therefore, prudent utility practice was 
to commence the erection of the associated transmission line after achieving certain milestones of the HPP 
construction (e.g., completion of HPP foundation), thereby ensuring that both works were completed together. If for 
some reason, the cancelation of KBITL equipment supply contract was not possible, PPL could have been advised 
to keep the conductor, insulators, and poles in storage. This would have lowered the risk of theft of idle conductors 
strung in remote areas and allowed diverting the equipment for the implementation of an alternate transmission 
project.  

32 This validation disagrees with the PCR. The grant assistance for improved energy access for rural communities had 
been linked to the MFF and the additional financing under tranche 1 was justified. Further, solar home systems do 
not substitute but can complement grid-based electricity supply because they require battery storage.   

33 During this validation, PNRM added that subsequent projects have adopted lessons learned from the challenges of 
implementing this project. These lessons included (i) greater emphasis on design readiness of projects, as 
demonstrated in the recently passed Power Sector Development Project where major procurement packages have 
been in preparation well before ADB Board approval and loan signing; (ii) increased capacity of PNRM in the energy 
sector to manage project implementation as PNRM staff complement now includes an energy specialist and an 
energy officer in addition to the project analysts; and (iii) greater emphasis on the planning/design of projects, 
ensuring that the PMU has necessary contract management resources to oversee and deliver contracts. 
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run-of-river HPPs. Second, more effective utilization of consultants helps improve project 
implementation. As the international consultants are selected based on the experience and 
expertise in engineering and project management, they are required to remain in close proximity 
to the project site and assist in the development and monitoring of project and subproject 
programs. They have the capacity for assuming a stronger advisory role for a project to be 
successful. Their terms of reference should include undertaking regular assessment of expected 
results against the DMF targets and providing suggestions for corrective measures in case there 
was a risk of significant shortfall.  
 
C. Recommendations for Follow-Up 
 
31. The PCR recommended that the headquarters needed to retain quality assurance 
responsibility and conduct annual audits for projects that are delegated to resident missions for 
administration. During progress monitoring, regular assessment of expected results was 
important to avoid ineffective investment (e.g., KBITL and unconnected household connection). 
Also, closer coordination was needed with PPL during project preparation including interventions 
to address PNG’s challenges. ADB also needed to follow up with the government and PPL on the 
action plans to meet the noncompliant covenants, the completion of KBITL, and the Divune 
transmission line and distribution. Progress may be monitored under tranche 2 of the MFF. The 
participation of gender consultant in review missions would have provided guidance for improving 
the GAP implementation. It was suggested that the preparation of the project performance 
evaluation report be delayed until PPL completed the outstanding works. 
 

V. OTHER CONSIDERATIONS AND FOLLOW-UP 
 
A. Monitoring and Reporting 

 
32. The PMU prepared quarterly tranche implementation progress reports as well as semi-
annual environmental and social monitoring reports. Annual audited project and entity financial 
statements were submitted only until 2018. The PCR did not comment on the quality of the 
financial reports. External monitoring of resettlement activities was not done, and a completion 
report was not submitted after loan closing. The GAP was implemented by the PMU with the 
support of international and national community development and gender specialists. However, 
the PCR did not elaborate if regular GAP implementation reports were submitted.   
 
B. Comments on Project Completion Report Quality 
 
33. The PCR provided a comprehensive summary of tranche implementation. Its appendices 
were consistent with the main text and included the achievements against the GAP targets. It was 
candid in discussing salient project implementation aspects, including the changes in scope of 
tranche 1 and the significant implementation delay. The self-evaluation was meticulous, which led 
to an overall rating of less than successful. However, this validation disagrees with several 
findings of the PCR, namely, that the implementation of transmission lines associated with 
Ramazon HPP was unavoidable and that the inclusion of the distribution system was not linked 
to the tranche. The methodology and assumptions for the recalculation of the EIRR were generally 
reasonable and had been presented separately for the three associated subprojects.  
The recalculation of the FIRR was based on actual power generation and consumption in the 
three target provinces. However, the economic and financial analyses were not presented 
separately, and the Excel workbook was not shared for validation. The design and implementation 
issues were identified but lessons were not well articulated. The PCR recommended to follow up 
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on the completion of the subprojects with the government and PPL. On the whole, this validation 
assesses the PCR quality satisfactory. 

 
C. Data Sources for Validation 

 
34. Data sources used for this validation included the RRP, PCR, facility administration 
manual, periodic financing request, loan review mission reports, memoranda for changes in 
scope, and information disclosed online that have been cited.  

 
D. Recommendation for Independent Evaluation Department Follow-Up 

 
35. A follow-up or the preparation of a project performance evaluation report would not be 
necessary for tranche 1.  
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