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Basic Data 
Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project 
(Project numbers: 37734-013 and 37910-014; Loan numbers: 2161, 2162; and Guarantee Number 
2161) 
 
Safeguard classification:  

Environment       Category A 
Involuntary resettlement  Category A 
Indigenous peoples    Category A 

Sector classification:     Energy – Large hydropower generation 
Strategic Agenda:      Environmentally sustainable growth  
              Inclusive economic growth 
              Regional integration 
 

Cost Appraisal Estimate 
($ million) 

Actual 
($ million) 

Implementation cost   
      Borrower financed 330.0 330.0 
      ADB financed 65.0 65.5 
             ADB sovereign loan 20.0 18.4 
             ADB direct loan 45.0 46.1 
             ADB guaranteed loan (political risk)  1.0 
      Other external financing 1,0550.0 909.3 
             Total implementation cost 1,450.0 1,304.8 

 

Key Dates Expected Actual 

Fact-finding mission  January 2004 
Donor coordination mission  June 2004 
International consultation workshops  August–September 2004 
Pre-appraisal mission  December 2004 
Appraisal mission  January–February 2005 
Loan negotiation mission  February–March 2005 
Board approval  April 2005 
Loan agreement  April 2005 
Loan effectiveness June 2005 May 2005 
First disbursement  June 2005 
Project completion November 2009 April 2010 
Loan 2162 closing  February 2011 February 2011 
Loan 2161 closing May 2022 to be determined 
Months (effectiveness to completion)  68 

 

Borrower – Loan 2161: Nam Theun 2 Power Company Limited 
Borrower – Loan 2162: Government of the Lao People’s Democratic Republic 
Executing Agency: Ministry of Industry and Handicrafts (Ministry of Energy and Mines after 2006) 
 

Internal Rates of Return Appraisal PCR 

PPER 

2004–2035  2004–2050 

Economic internal rate of return – 
Regional  

15.5% 29.7% 26.3% 26.3% 

Economic internal rate of return – Lao 
People’s Democratic Republic 

15.9% 15.0% 14.7% 25.8% 

Financial internal rate of return 12.4% 10.4% 11.5%  
 

Missions Data 
Type of Mission Number of Missions Number of Person-Days 

Fact-finding and pre-appraisal 8 171 
Appraisal and loan negotiations 2 105 
Inception and launch 3 53 
Review and consultations 24 567 
Project completion 1 95 
Independent evaluation 1 64 

PCR = project completion report, PPER = project performance evaluation report. 
Source: Asian Development Bank.





 

 

 

Executive Summary 
 

The Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project in the Lao People’s Democratic 
Republic (Lao PDR) supported construction of a dam and associated hydropower generation facilities 
with installed capacity of 1,070 megawatts (MW) on the Nakai Plateau in the central region of Lao PDR, 
as well as mitigation and management of the project’s social and environmental impacts. The project 
aimed to help Lao PDR achieve sustainable growth and poverty reduction. 
 
This evaluation assesses the project successful for both sovereign and nonsovereign operations, 
concurring with the assessments of the project completion report and the extended annual review report. 
The evaluation rates the preliminary development impact, ADB performance, and performance of the 
borrower and executing agency satisfactory. 
 
The evaluation highlights the following lessons for consideration in future projects: (i) international 
financial institution collaboration can yield a major developmental contribution with a high-risk project 
in a limited-capacity country; (ii) quality project sponsors are essential for success, but their limitations 
also need to be considered; (iii) a large and complex development project requires a commensurate and 
substantive long-term commitment; (iv) It is important to avoid overly ambitious objectives in project 
design; (v) Overly prescriptive approaches limit the scope for adaptive management of livelihood 
restoration programs for project-affected people; (vi) a more inclusive approach is required for 
biodiversity conservation, whereby “conservation forest” is balanced with “production forest” as a source 
of income for affected people; and (vii) It is essential to carefully study and consider less socially and 
environmentally disruptive options in investment decision making in hydropower. 

 

Background 
 

The Asian Development Bank (ADB) provided 
financing for the Greater Mekong Subregion—
Nam Theun 2 Hydroelectric Project in Lao People’s 
Democratic Republic (Lao PDR) (NT2 HP) in April 
2005, together with the World Bank Group and 
other international financial institutions, including 
Agence Française de Développement (AFD) and 
European Investment Bank. It supported 
construction of a dam and associated hydropower 
generation facilities with installed capacity of 
1,070 megawatts (MW) on the Nakai Plateau in 
the central region of Lao PDR, as well as mitigation 
and management of the project’s social and 
environmental impacts. The project was 
developed by the Nam Theun 2 Power Company 
Limited (NTPC), which is the project company and 
a public–private partnership. Through generating 
annual revenues from export of 5,354 gigawatt-
hours (GWh) of electricity to Thailand and 
supplying 200–300 GWh to the Lao PDR for 
domestic use, the project aimed to help Lao PDR 
achieve sustainable growth and poverty reduction. 
The project was commissioned and became 
commercially operational in April 2010.  

 
NT2 HP was financed using a combination of loan 
facilities totaling about $900 million and 
shareholders’ equity of about $350 million. ADB 
financing included a $20 million sovereign loan to 
the Government of the Lao People’s Democratic 
Republic that was transferred to NTPC as part of 
the government’s equity share. ADB also provided 
a nonsovereign loan of $50 million to NTPC 
without government guarantee and a political risk 
guarantee of up to $50 million to support 
mobilization of commercial debt.  
 
This project performance evaluation report (PPER) 
was prepared on the basis of a review of project 
documents and files, including exit surveys, as well 
as extensive interviews with the government, the 
project company, civil society organizations, 
project-affected people, other stakeholders, and 
ADB staff. The evaluation was carried out in 
coordination with the Independent Evaluation 
Group (IEG) of the World Bank Group, which 
prepared its own evaluation report separately 
while drawing on the same underlying 
assessments that IED and IEG conducted jointly. 
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Performance Assessment of ADB’s 
Sovereign Operations 
 

Relevance. The project’s intended outcomes were 
aligned with the country’s development priorities 
and pertinent to ADB’s country and sector 
strategies, albeit ambitious considering the 
country’s very limited implementation capacity. 
The overall causal link between the project 
components and achievement of intended 
outcomes was sound, especially concerning 
appropriateness of the project’s technical design 
for achieving electricity and fiscal revenue 
generation. The design of the social and 
environmental components, however, did not fully 
apply some of the highly relevant lessons learned 
from earlier experience of international financial 
institutions (IFIs) in the very same area, although 
their design was appropriately innovative and 
based on comprehensive alternative analyses. On 
balance, the project was relevant. 
 
Effectiveness. The project objectives as stated in 
the loan agreement were to “promote economic 
growth by assisting the borrower to develop its 
hydropower resources in an environmentally and 
socially sustainable manner and to enhance the 
power trade in the Greater Mekong Subregion.” 
The revenues accruing to the borrower from the 
project were to be used to finance priority poverty 
reduction and environmental programs. The 
project was also to enhance biodiversity 
conservation in the project area.  
 
The project had four intended outcomes: (1) 
provide stable and affordable electricity to 
Thailand and Lao PDR, (2) ensure environmental 
sustainability of the project, (3) ensure the 
project’s social sustainability, and (4) generate 
revenue for the government through the project 
for its poverty reduction and conservation 
programs. 
 
Outcome 1 was achieved. The project successfully 
built a 1,070 MW dam and associated power 
generation facilities and constructed 374 
kilometers of power transmission lines as planned, 
in line with industry standards, within budget, and 
with only minimal delay. Dam safety and 
operations and maintenance management are 
consistent with best industry practice. Over the 8 
years or so since it began commercial operation, 
the NT2 HP has in all years exceeded its annual 

targets to export 5,354 GWh of electricity to 
Thailand and provide 200 GWh to Lao PDR. The 
outcome was achieved with high efficiency and 
cost effectiveness. NT2 HP has been among the 
least-cost solutions as compared to alternative 
hydropower projects. 
 
Outcome 2 was partially achieved. The project 
implemented a comprehensive environmental 
assessment and management plan largely as 
planned to mitigate the environmental impacts. It 
appropriately mitigated most impacts on 
construction sites, fisheries, and water quality. The 
project’s national forest cover target is expected to 
be substantially achieved. The project did not, 
however, achieve its target of protecting and 
enhancing biodiversity conservation in the Nakai-
Nam Theun National Protected Area (NNT-NPA).  
 
Outcome 3 was substantially achieved. NT2 HP 
supported programs under the social 
development plan (SDP) to resettle households 
displaced by the project and restore their 
livelihoods, as well as measures to compensate 
people affected by water flow changes 
downstream. The resettlement plans were 
implemented much in line with the involuntary 
resettlement policy, but the ethnic minority 
development plan was excessively descriptive and 
provided inadequate practical guidance on 
tailoring to meet the needs of different minority 
groups. Overall, incomes of resettled households 
improved beyond the national rural poverty line 
and met the project target. Remaining gaps are 
being addressed through various ongoing 
programs supported by NTPC and other IFIs.  
 
Outcome 4 was substantially achieved. NT2 HP has 
generated $180.4 million in revenues for the 
government—an annual average of about $25 
million—and the government had allocated 
$195.2 million to eligible poverty reduction and 
environmental conservation activities by the end 
of 2017. For the entire concession period ending 
in 2035, the revenues to the government are 
estimated to be $1.95 billion. Annual revenues 
should increase dramatically to about $110 million 
by around 2021, when the debt service for NT2 HP 
is expected to be completed. The government has 
met the requirement to report actual spending in 
its annual budget reports since 2015. The project 
also has contributed to strengthened public 
financial management. However, the expected 
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“additionality” of these expenditures on eligible 
programs, as compared with the actual 
expenditures in base year 2010, cannot be 
conclusively verified. 
 
Overall, the project was effective. It achieved the 
targets of providing electricity and generating 
revenues and considerably achieved its intended 
social outcomes. The project had some significant 
adverse impacts on biodiversity in NNT-NPA, but 
these impacts are being mitigated, and most of 
the remaining issues and uncertainties about the 
livelihoods sustainability of affected communities 
are being addressed through ongoing activities 
supported by the World Bank, AFD, and NTPC.  
 

Efficiency. The evaluation’s economic analysis 
shows the project’s economic net present value 
(ENPV) for Lao PDR was $283 million at a 12% 
discount rate. This corresponds to an economic 
internal rate of return (EIRR) of 15.3%, 
substantially higher than the benchmark discount 
rate of 12%. Considering environmental 
externalities in the form of nitrogen oxide 
emissions avoided as opposed to generating an 
equivalent amount of electricity using natural gas 
in Thailand, the EIRR is estimated at 16.3%. The 
total ENPV for NT2 HP is estimated at $685 million 
(with an EIRR of 19%) when taking into account 
local net benefits for Lao PDR, regional 
externalities for Thailand from avoided pollution, 
and the global net externalities from avoidance of 
greenhouse gas emissions.  
 
The project’s physical investment was completed 
with minimal delay and cost overrun. The 
environmental and social components 
experienced some significant delays and cost 
overruns and did not fully achieve all intended 
outcomes. On balance, the project is efficient. 
 
Sustainability. NT2 HP is most likely to be 
financially, technically, and institutionally 
sustainable and likely to be socially sustainable. 
While the project’s environmental sustainability is 
below expectations, continuing measures to 
address the remaining issues through the many 
ongoing initiatives suggest that the material risks 
are being largely mitigated and the probability of 
their recurring is moderate. Overall, the project is 
likely sustainable.  
 

Development impacts. The project helped launch 
rapid development of the hydropower sector in 
Lao PDR, which in turn contributed to power 
export to the Greater Mekong Subregion and to 
economic growth and it raised revenues for 
implementing the country’s poverty reduction 
strategies. Overall, the project’s positive impacts 
on growth, poverty reduction, power trade, and 
private sector development outweigh its 
shortcomings in achieving environmental 
conservation impact. The project’s development 
impacts are satisfactory. 

 
ADB performance. ADB’s front-end work evinced 
some shortcomings in project design, but the 
quality of appraisal appears to have been close to 
prevailing standards. The joint supervision aide-
mémoires were generally timely and covered key 
required issues, and ADB was responsive to 
government and NTPC needs. Although ADB 
safeguards specialists did not participate in some 
joint IFI missions, ADB, alongside the World Bank, 
subsequently played a major role in helping the 
government and NTPC address safeguards issues. 
ADB also played a key role in mobilizing debt for 
the project through its nonsovereign loan and 
guarantee. Overall ADB’s performance was 
satisfactory. 

 
Cofinancier performance. The World Bank was 
effective in coordinating the IFI project review 
missions and in leading consultations with the 
government to develop actions addressing 
implementation issues. Because the respective 
contributions of ADB and the World Bank are 
difficult to separate, however, accountability for 
the project’s shortcomings should also be shared. 
Nevertheless, the World Bank and AFD are 
continuing to support measures to address the 
remaining social and environmental issues 
associated with NT2 HP. The World Bank’s 
performance was satisfactory. 
 
Borrower and executing agency performance. The 
government met all loan effectiveness conditions 
ahead of schedule, consistently backstopped NTPC 
for implementing project activities, and 
continuously provided high-level support to the IFI 
missions throughout the lengthy project 
preparation and implementation. The government 
should have been more effective in fulfilling its 
responsibility to protect NNT-NPA and addressing 
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some remaining income gaps of project-affected 
people downstream.  
 
NTPC successfully developed and built a 1,070 MW 
power plant that is generating the expected 
revenues for the government. It has diligently 
attempted to address the project’s environmental 
and social impacts. Although not all objectives 
were achieved, NTPC has demonstrated its 
commitment to addressing them through its 
continuing funding for a number of ongoing 
programs. Borrower and executing agency 
performance was satisfactory. 
 

Performance Assessment of ADB’s 
Nonsovereign Support  
 
ADB’s nonsovereign support has generated 
satisfactory development results. The project 
helped lay institutional and legal foundations for 
attracting private investments to hydropower 
development in Lao PDR. It achieved excellent 
business success. The project’s economic 
performance; environment, social, health, and 
safety performance; and contribution to ADB 
strategic development objectives are satisfactory. 
 
The ADB guarantee has been a necessary condition 
for financial participation of the US dollar 
commercial lenders in the project. In addition, ADB 
and the World Bank’s involvement provided 
comfort to Thai lenders in the face of substantial 
country risks. ADB investment profitability and 
work quality were satisfactory, as well. 
 

Overall Assessment 
 
This was a complex project in a high-risk 
environment. Even so, the project has been 
effective in providing electricity, generating 
revenues, contributing to private sector 
development, and achieving most of its social 
outcomes, although there were some shortfalls in 
achieving environmental outcomes. Overall, the 
project is assessed successful for both sovereign 
and nonsovereign operations. 
 

Issues 
 
Three issues deserve continuing attention from the 
government, NTPC, and the IFIs. First, there are 
some remaining gaps in livelihood sustainability. 

These are being addressed by several ongoing 
initiatives. Second, biodiversity conservation in the 
watershed is still weak and needs to be enhanced 
significantly. Third, reservoir and riverine fisheries 
management needs to be restored and 
strengthened. Fisheries have emerged as the 
principal livelihood pillar for many of the project-
affected villages. 
 

Lessons 
 

IFI collaboration can yield a major developmental 
contribution with a high-risk project in a limited-
capacity country. The close and effective 
collaboration of ADB, the World Bank, and other 
IFIs from an early stage provided the necessary 
confidence for the private sector to undertake a 
pioneering, complex, and large-scale project in a 
limited-capacity country.  
  
Quality project sponsors are essential for success, 
but their limitations and country capacity 
constraints also need to be considered. The 
selection of a well-qualified developer as the 
primary equity holder in the NTPC consortium may 
have played a major role in the efficient 
construction and operation of the dam and power 
facilities with very modest cost and time overruns. 
On the other hand, NTPC as a power company was 
not a very appropriate institution to manage the 
project’s complex social and environmental 
development programs by itself given the 
country’s limited institutional capacity. 
 
A large, complex development project requires a 
commensurate and substantive long-term 
commitment. The very long preparation and 
implementation period (2003–2019) was essential 
to provide sufficient time for analysis, appraisal, 
and supervision, as well as to ensure an eventually 
successful outcome in a high-risk context.  
 
It is important to avoid overly ambitious objectives 
in project design. Enhancing biodiversity 
conservation in NNT-NPA was an overly ambitious 
objective. The area to be protected involved the 
entire watershed and a downstream area and 
challenged the capability and capacity of a 
number of agencies to plan, implement, and 
sustain conservation requirements.  
 
Overly prescriptive approaches limit the scope for 
adaptive management of livelihood restoration 
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programs for project-affected people. The 
minutely detailed nature of the concession 
agreement regarding the complex social and 
environment components appears to have limited 
the scope for adaptive management of a variety of 
issues that arose during implementation. While 
NTPC has diligently attempted to implement the 
concession agreement, the rigidity of the 
requirements seems to have driven a “top-down” 
strategy to developing livelihood restoration 
measures, at variance with past lessons about the 
desirability of “bottom-up” approaches, which 
were only introduced very late during the 
implementation.  
 
Biodiversity conservation in the context of 
hydropower projects requires an approach 
whereby “conservation forest” is balanced with 
“production forest” as a source of income for 
affected people. The project’s focus on preserving 
forest biodiversity has come at the expense of a 
more inclusive approach whereby conservation 

forest is balanced with production forest as a 
source of income for affected people. Admittedly, 
such an inclusive approach is more difficult to 
implement, but the benefits might have produced 
more food sources and helped offset the 
inclination to log and poach in conservation areas, 
thereby protecting them for the longer term.  
 
It is essential to carefully study and consider less 
socially and environmentally disruptive options in 
investment decision making in hydropower. The 
choice should be made through a participatory 
assessment that gives the same weight to social 
and environmental dimensions as to technical and 
economic aspects. The findings of this evaluation 
reconfirm how difficult it is to achieve all the social 
and environmental objectives in a large trans-
basin diversion project like NT2 HP, even when the 
team has the highest level of competence and puts 
the most comprehensive efforts into safeguards 
management. 
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CHAPTER 1 

Introduction 
 

 
 

A. Background 
 
1. Together with the World Bank Group and other financing institutions, the Asian Development 
Bank (ADB) provided financing for the Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project 
in Lao PDR (NT2 HP). NT2 HP supported the construction of a dam and hydropower generation facilities 
with installed capacity of 1,070 megawatts (MW) located on the Nakai Plateau in the central region of 
Lao People’s Democratic Republic (Lao PDR), as well as mitigation and management of the project’s social 
and environmental impacts. The project was developed by Nam Theun 2 Power Company Limited (NTPC), 
the project company and a public–private partnership, with the Government of Lao PDR participating as 
a shareholder. It was structured as a public–private partnership in build–own–operate–transfer form with 
a concession period of 31 years. Through annually generating revenues from export of 5,354 gigawatt-
hours (GWh) of electricity to Thailand and supplying 200–300 GWh to Lao PDR for domestic use, the 
project aimed to help Lao PDR achieve sustainable growth and poverty reduction, these being integral to 
the government’s medium- and long-term development strategy. The project was approved by ADB in 
April 2005 and was commissioned and became commercially operational in April 2010.  
 
2. The objectives of the project, according to the loan agreement, were to “promote economic 
growth by assisting the Borrower to develop its hydropower resources in an environmentally and socially 
sustainable manner and to enhance the power trade in the Greater Mekong Subregion. The revenues 
accruing to the Borrower from the Project will be used to finance priority poverty reduction and 
environmental programs. The Project will also enhance biodiversity conservation in the Nakai-Nam Theun 
National Protected Area.” 1  
 
3. The project was financed using a combination of loan facilities totaling about $900 million and 
shareholders’ equity of about $350 million. ADB financing included a $20 million sovereign loan to the 
government, which was transferred through the Lao Holding State Enterprise to NTPC as part of the 
government equity share in the company. ADB also provided a nonsovereign loan of $50 million (Loan 
No. 2161) to NTPC without government guarantee and a political risk guarantee of up to $50 million to 
support mobilization of commercial debt (Guarantee No. 2161). 2 
 
4. ADB provided two technical assistance (TA) projects to support preparation of the project. These 
focused upon environmental and social management assessment and capacity building and upon 
consultation with project-affected people and civil society. During project implementation, ADB provided 
additional TA to help strengthen the monitoring of social safeguards implementation, mainly in regard 
to sustainability of the livelihoods of project-affected people on the Nakai Plateau.  
 

B. Evaluation Purpose and Process 
 

5. This project performance evaluation report (PPER) provides in-depth assessment of the NT2 HP 
performance, including the project’s economic, environmental, and social outcomes and impacts, and it 

 
1 ADB. 2005. Loan Agreement between Lao People’s Democratic Republic and Asian Development Bank (Greater Mekong 

Subregion: Nam Theun 2 Hydroelectric Project). Manila. 
2 ADB. 2005. Report and Recommendation of the President to the Board of Directors on a Proposed Loan to the Lao People’s 

Democratic Republic for the Greater Mekong Subregion: Nam Theun 2 Hydroelectric Project. Manila. 
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draws lessons that can be learned from the project. The project is an ideal one for evaluating and drawing 
lessons considering its scale and complexity, the controversy surrounding the project, its lengthy 
preparation period and numerous consultations with affected people and international civil society, and 
its status as the first major hydropower project following the extensive controversies about the 
environmental and social impacts of large dams that culminated in the final report of the World 
Commission on Dams.  
 
6. The PPER was based on a review of project documents and files, including surveys, as well as 
extensive interviews with the government, the project company, civil society organizations, commercial 
lenders, other development partners, and project-affected people and other stakeholders during a field 
mission.3 Also interviewed were ADB staff members. 
 
7. The PPER was undertaken following ADB’s issuance of the project completion report (PCR) for 
the sovereign loan of the project in mid-2019,4 and it has taken into account issuance of the extended 
annual review report for ADB’s nonsovereign financing in December 2019.5 The Independent Evaluation 
Department (IED) of ADB has also timed and prepared the PPER for NT2 HP in close coordination with 
the Independent Evaluation Group (IEG) of the World Bank Group to ensure a joint mission was fielded 
and consultants and other evaluation resources were shared to maximum efficiency. A joint IED and IEG 
evaluation mission visited Bangkok and Lao PDR from 18 September to 5 October 2019 to meet with 
stakeholders and collect information for the PPER.  
 
8. The report was finalized after listening to the views of concerned ADB departments and offices, 
as well as the borrower and executing agency. 
 

C. Expected Impacts, Outcomes and Outputs 
 

9. Project objectives. The loan agreement states that “the objectives of the Project are to promote 
economic growth by assisting the Borrower to develop its hydropower resources in an environmentally 
and socially sustainable manner and to enhance the power trade in the Greater Mekong Subregion. The 
revenues accruing to the Borrower from the Project will be used to finance priority poverty reduction and 
environmental programs. The Project will also enhance biodiversity conservation in the Nakai-Nam Theun 
National Protected Area.” (footnote 1). Similarly, the report and recommendation of the President (RRP) 
states that “The objective of the Project is to promote economic growth in the region by helping the Lao 
PDR develop its hydroelectric resources in an environmentally and socially sustainable manner and to 
promote power trade in the Greater Mekong Subregion (GMS). The project also targets poverty reduction 
under the aegis of the National Growth and Poverty Eradication Strategy and conservation of the Nakai-
Nam Theun National Protected Areas (NNT-NPA).” (footnote 2) The PPER is based on the objectives as 
stated in the loan agreement, as was agreed by all parties and is legally binding. 
 
10. Expected impacts, outcomes, and outputs. As presented in the RRP’s design and monitoring 
framework (DMF), the project was expected to boost sustainable economic growth, reduce poverty, and 
improve environmental conservation. The expected outcomes were:  

(i) Provide stable and affordable electricity to Thailand and the Lao PDR in an 
environmentally and socially sustainable way;  

 
3 Villages visited during the mission were selected to represent different types of affected communities, including resettlement 

villages on the Nakai Plateau, villages inside the Nakai-Nam Theun National Protected Area, and downstream villages along the 
Xe Ban Fai River that were susceptible to flooding and river bank erosion. The mission also visited pilot villages, villages with 
high concentration of ethnic minorities, and villages come upon at random. 

4 ADB. 2019. Completion Report: Lao People’s Democratic Republic: Greater Mekong Subregion: Nam Theun 2 Hydroelectric 
Project. Manila. 

5 ADB. 2019. Extended Annual Review Report: Loan and Political Risk Guarantee to Nam Theun 2 Power Company Limited for the 
Greater Mekong Subregion Nam Theun 2 Hydroelectric Project (Lao PDR). Manila. 
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(ii) Generate revenue for the Government through the project for its poverty reduction and 
conservation programs; and  

(iii) Protection of the NNT-NPA. 
 

11. The DMF’s structuring of the outcomes did not adequately reflect the significance of 
environmental and social sustainability, which should have been given the same weight as the provision 
of electricity and generation of revenue as per the project objective. Given this, the PPER is based on the 
following reformulation of the expected outcomes:  

(i) Provide stable and affordable electricity to Thailand and Lao PDR;  
(ii) Ensure the environmental sustainability of the project, including protection of NNT-NPA; 
(ii) Ensure social sustainability of the project; and 
(iv) Generate revenue for the government through the project for its poverty reduction and 

conservation programs. 
 
12. The project’s impacts and outcomes were expected to result from achievement of the following 
outputs identified in the RRP for the project: 

(i) Output 1: Physical infrastructure built for power generation. The project would build a 
1,070 MW dam and power generation facilities in line with industry standards, within 
budget, and within planned schedule. 

(ii) Output 2: Physical infrastructure built for power transmission. The project would build 
(i) a 70-kilometer (km) single-circuit 115-kilovolt transmission line to supply electricity to 
the Electricité de Laos domestic system, and (ii) a 138-km double-circuit 500-kilovolt 
power transmission line to supply electricity to the Electricity Generating Authority of 
Thailand (EGAT) system in Thailand.  

(iii) Output 3: Environmental measures implemented. These comprised measures to mitigate 
environmental impacts in the plateau area as well as downstream from the powerhouse 
and dam. The environmental impacts were those on natural habitats and water quality 
that would affect wildlife, public health, and fisheries and on erosion of riverbanks and 
household livelihoods; construction-related impacts such as soil and waste disposal, air 
quality, and erosion; and increased pressure on natural resources due to resettlement. 
The expected outputs included implementation of a comprehensive environmental 
assessment and management plan (EAMP) and construction of mitigation 
infrastructures, including regulating ponds for achieving more constant water release 
into the Xe Bang Fai River and other works aimed at stabilizing riverbanks and improving 
flood control. 

(iv) Output 4: Resettlement and ethnic minority development plans implemented. Both the 
involuntary resettlement and indigenous peoples safeguard policies were triggered by 
the project, with the attendant requirement for resettlement and ethnic minority 
development plans. The expected outputs comprised resettlement and restoration of 
livelihoods for people displaced by the project and compensation and restoration of 
livelihoods for those who could be affected by water flow changes in the downstream 
areas of the main dam and the powerhouse; ethnic minority development in Nakai 
Plateau, downstream, and in the watershed; and mitigation of health impacts on 
resettlers and other populations in the project area. The project’s resettlement approach 
was based on livelihood improvement in the case of vulnerable groups. 

(v) Output 5: Conservation of the Nakai-Nam Theun National Protected Area (NNT-NPA). 
NNT-NPA coincided with the watershed of the project’s reservoir, which had a rich 
biodiversity and ethnic minority cultural heritage. Conservation activities were aimed to 
serve as an offset to habitat loss in the Nakai Plateau and downstream from the dam due 
to construction of the project. Expected outputs included conservation of flora and fauna 
in the watershed, preservation of the culture and improvement of the living standards of 
ethnic minorities consistent with the conservation of NNT-NPA, and control of soil 
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erosion in the reservoir watershed catchment. Expected outputs included conservation 
and rehabilitation of 28,700 hectares (ha) of forest areas in the watershed. 

(vi) Output 6: Strengthened public expenditure management system. Through its 
Implementation Policy Framework letter to ADB (footnote 4), the government committed 
to (i) using all its net revenues from the project to finance incremental spending for 
eligible programs on poverty reduction and environmental protection and project-related 
government obligations, and (ii) preparing expenditure and budget reports. Through this 
process, the project was expected to help strengthen the government’s fiscal planning, 
budget preparation and execution, and financial reporting. 

 
13. Associated technical assistance and linked partner projects. The project’s preparation and 
implementation were supported by two project preparatory technical assistance projects and one 
implementation support project: 

(i) The first GMS Nam Theun 2 Hydropower Development project preparatory TA ($700,000, 
approved in 2003) had the objective of supporting the first phase of the preparatory 
work for NT2 HP, including (a) preparing the cumulative impact assessment study; (b) 
strengthening of government institutional capacity to implement hydropower 
development projects effectively, particularly social and environmental impact 
mitigations and project management; (c) building government capacity for effective 
communication with all stakeholders; (d) identifying compensatory components for the 
Nam Theun 2 project submergence area; and (e) facilitating coordination with civil 
society through domestic and international nongovernment organizations6. 

(ii) The Phase II GMS Nam Theun 2 Hydropower Development project preparatory TA 
($1,000,000, approved in 2004) had the objective of supporting the second phase of the 
preparatory work for NT2 HP, including (a) incorporating the findings of the phase I 
project preparatory TA; (b) confirming specific aspects of the economic and financial 

viability and integrating the results of the social and environmental cost-benefit analysis; 
(c) assessing the macroeconomic impacts of NT2 HP; (d) implementing the short- and 
medium-term capacity building program for effective mitigation of social and 
environmental impacts being developed under the phase I TA; (e) supporting the 
government's initiatives for communication with the project-affected people; (f) 
facilitating project coordination and management; and (g) facilitating effective 
consultation and/or participation with various stakeholders, including local and 
international nongovernment agencies.7 

(iii) The Social Safeguards Monitoring Technical Assistance Project (originally $400,000, 
revised to $875,000, approved in 2008,  8 closed in 2016 following two extensions) was 
to support continuous monitoring of the NT2 HP social safeguard programs 
implementation. The completion report indicates that all intended outputs have been 
delivered.9 The most important was the living standards measurement survey (LSMS) 
carried out in 2013 to measure quantitatively the living conditions of the resettled 
households, as well as follow-up surveys from 2015 and 2017.10 

 
14. Finally, continuing support for strengthening NT2 HP’s environmental and social outcomes is 
being provided by the World Bank’s ongoing Second Lao Environment and Social Project (LENS II) and 

 
6 ADB. 2003. Technical Assistance to the Lao People’s Democratic Republic for Preparing the GMS: Nam Theun 2 Hydropower 

Development Project. Manila. 
7 ADB. 2004. Technical Assistance to the Lao People’s Democratic Republic for the GMS Nam Theun 2 Hydropower Development 

Project Phase II. Manila. 
8 ADB. 2008. Technical Assistance to the Lao People’s Democratic Republic for the GMS: Nam Theun 2 Hydroelectric Project—Social 

Safeguards Monitoring. Manila. 
9 ADB. 2017. Technical Assistance Completion Report: Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 

2 Hydroelectric Project—Social Safeguards Monitoring. Manila.  
10 ADB. 2017. Completion Report on the GMS: Nam Theun 2 Hydroelectric Project—Social Safeguards Monitoring. Manila. 
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the Agence Française de Développement’s (AFD) Nakai Plateau Livestock, Agriculture and Forestry Project 
(NP-LAF): 

(i) The World Bank’s LENS II Project ($38.1 million, approved in 2014) has the objective of 
strengthening selected environmental protection management systems, specifically for 
protected areas conservation, enforcement of wildlife laws, and environmental 
assessment management. Working with the Khammouane and Bolikhamxay provincial 
authorities and the Watershed Management and Protection Authority (WMPA), the NNT-
NPA watershed is one of eight locations selected for support to improve provincial and 
district offices’, communities’, and other stakeholders’ capacity to manage national 
protected areas and protect wildlife against threats from infrastructure development and 
illegal use of or trade in natural resources. Parallel financing for additional activities 
related to the NNT-NPA component of about $1.40 million per year is also provided by 

NTPC.11 

(ii) The Agence Française de Développement’s NP-LAF (EUR3.0 million, approved in 2018), 
cofinanced with NTPC, has the objective of supporting the sustainability of incomes and 
improving living conditions of the NT2 HP resettlement villages. Its main activities include 
preparing agricultural development plans for the resettlement villages; disseminating 
improved agro-ecological and livestock management practices; constructing small 
irrigation works, strengthening fisheries associations and value added; and building 
capacity for the district agriculture and forestry office, with a particular focus on 

strengthening consultations and participation with affected villagers. 12 

 

 

 
11 World Bank. 2015. Restructuring Paper: Second Lao Environment & Social Project (former Protected Area and Wildlife Project) 

(P128393). Washington, DC.  
12 https://www.afd.fr/fr/developper-lagriculture-lelevage-et-la-peche-sur-le-plateau-de-nakai?origin=/fr/recherche?page=all& view 

=start 

https://www.afd.fr/fr/developper-lagriculture-lelevage-et-la-peche-sur-le-plateau-de-nakai?origin=/fr/recherche?page=all&%20view%20=start
https://www.afd.fr/fr/developper-lagriculture-lelevage-et-la-peche-sur-le-plateau-de-nakai?origin=/fr/recherche?page=all&%20view%20=start


 

 

 

CHAPTER 2 

Design and Implementation 
 
 
 

A. Rationale 
 
15. Country context. At the time of project formulation, the Lao PDR had achieved stable economic 
growth and significantly reduced poverty. The share of the poor had been decreasing rapidly, from about 
45% of the population in 1992 to around 32% in 2003, mainly as a result of rapid economic growth of 
about 6.5% per annum during the period. The government had thus set the ambitious target of 
graduating from least developed country status by 2020. To do so, it needed to accelerate sustainable 
economic growth by broadening development opportunities. 13 
 
16. Electricity exports began in 1971 and had provided an important source of foreign exchange 
earnings, accounting for about 30% of the total in 2003. Closer regional cooperation was opening 
opportunities to promote electricity exports and satisfy increasing domestic demand. The abundance of 
the country’s hydroelectric power resources and Lao PDR’s location between rapidly developing 
neighboring countries gave it a comparative advantage for developing its hydroelectric power potential.  
 
17. In 2003, the government had requested ADB’s assistance in preparing the project as a public–
private partnership with the Nam Theun 2 Power Company Limited (NTPC), a private sector consortium 
with Electricité de France International as the lead sponsor. The advantages of the private sector 
undertaking the project were seen to include (i) efficient, effective, and on-target implementation; (ii) 
access to global capital; and (iii) access to state-of-the-art technology. Recognizing that most large dam 
projects, including the proposed project, are controversial because of their environmental and social 
impacts and risks, the government considered the involvement of the World Bank Group and ADB 
important for the project’s success.  
 
18. Rationale for the project. As stated in the RRP, the project rationale was that it would help the 
government to develop hydroelectric power for export to earn foreign exchange revenues and provide 
affordable electricity in Lao PDR. The project would promote economic growth over the medium and 
long term; reduce poverty; and implement environmental planning and management, including 
conservation of the watershed and its biodiversity. The project was expected to generate about $1.9 
billion in cumulative revenue for the government over the full concession period.  
 
19. While this revenue stream had significant potential to improve the fiscal revenue base, its impact 
on economic growth and poverty reduction would depend on effective revenue and public expenditure 
management, and that would be facilitated through the involvement of international financial 
institutions (IFIs). IFI involvement would also promote effective regional cooperation, enable the 
government to tap significant private capital in a country without a track record of large projects, and 
provide technical expertise in comprehensive due diligence and monitoring supervision.  
 
20. Expected challenges. The RRP also recognized the challenge for the government and NTPC would 
be to maximize the benefits of the project while ensuring that potential adverse social and environmental 
impacts and risks were fully addressed. This was comprehensively assessed and evaluated by the 
government and NTPC, with assistance of ADB, the World Bank Group, and other IFIs and in accordance 
with their respective environmental and social safeguards policies. Clear recognition of the many risks 

 
13 Much of this Chapter 2 draws upon the various project documents. 
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associated with implementing a complex project in partnership with a relatively inexperienced and 
capacity-limited government led to a concerted effort to provide needed technical and advisory assistance 
and to “get everything right,” as it were, before the project was started. That was reflected in the 
negotiation of a comprehensive and highly detailed concession agreement, a 1,362-page legal 
document. 
 

B. Time, Cost, Financing, and Implementation Arrangements 
 
21. Project duration. ADB’s Board approved the sovereign loan, the nonsovereign loan, and the 
political risk guarantee on 4 April 2005. Construction of plant and project facilities was completed with 
minor delay as compared to the planned schedule. The sovereign loan was closed in February 2011 as 
scheduled at appraisal, without any extension of the closing date. The nonsovereign (private sector) loan 
and guarantee are still active and are expected to close in May 2022.  
 
22. However, the decision to close the resettlement implementation period was subject to 
concurrence by the project’s environmental and social panel of experts (POE). In its 24th visit (April–May 
2015), the POE concluded “that a substantial proportion of the Resettlement Objectives and Provisions 
has not been fully achieved as yet and hence the Panel recommends a 2-year extension of the 
resettlement implementation period to end-2017.” 14  On this basis, overall project completion was 
delayed from December 2015 until July 2018 to ensure that the resettled villagers had achieved the 
applicable income targets on a sustainable basis, that NTPC had fully provided all entitlements, and that 
the local authorities could effectively carry out applicable plans and policies throughout the remainder 
of the concession period. The expected dates of main processing and implementation events are 
presented chronologically in the Basic Data sheet along with the actual dates.  
 
23. Project costs. At appraisal, the project’s base cost was estimated at $1.25 billion, including 
$454.3 million equivalent in local currency cost and $795.7 million in foreign currency cost. Contingent 
debt financing of $200 million was committed from project lenders to cover any cost overruns. The 
project was to be financed by loan facilities totaling about $900 million and shareholders’ equity of $350 
million. ADB provided a $20 million sovereign loan from its ordinary capital resources to the government 
to finance part of its $87 million equity contribution to NTPC. ADB also provided a nonsovereign loan to 
NTPC of up to $50 million without government guarantee and a political risk guarantee of up to $50 
million. The project was also financed by the World Bank Group; the European Investment Bank (EIB); 
the Agence Française de Développement (AFD); export credit agencies from France, Norway, Sweden, 
and Thailand; and international and Thai commercial banks.  
 
24. At loan closure, the total capital cost of the project was $1,304.8 million, constituting a 4.4% 
cost overrun that was well within the contingency allowance in the project’s financing plan. Expenditure 
on the environmental and social components, not including those for the watershed, reached $70.4 
million by the commercial operation date (COD), exclusive of staff costs and studies. That exceeded the 
$38.4 million estimated at appraisal due mainly to higher-than-planned resettlement costs. The actual 
debt–equity ratio of the project’s financing (and for NTPC) was the same as at appraisal. The project drew 
$57 million from the $200 million contingent financing, with about 60% of that amount coming from 
the equity.  
 
25. Implementation arrangements. The project’s implementation arrangements were specified in the 
concession agreement between the government and NTPC. Under the agreement, the project’s executing 
agency was the Ministry of Industry and Handicrafts. Following a 2016 restructuring of the country’s 
power sector, the Ministry of Energy and Mines assumed the responsibility for coordination and project 
administration on behalf of the government. The concession agreement stipulates that NTPC is solely 

 
14 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24. Vientiane (23 October, p. 2). 
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responsible for implementing the civil works component and jointly responsible with the government for 
implementing the environmental and social mitigation measures.  
 
26. To fulfil its environmental and social responsibilities, NTPC set up an environmental management 
office to supervise compliance by the head construction contractor and its subcontractors and, in close 
collaboration with government agencies, to monitor the environmental impacts. The government created 
an environmental management unit with offices at central and field levels. These offices are now 
assimilated into the Provincial and District Offices for Natural Resources and Environment. The 
government also established a resettlement management unit that is still working to execute a transition 
plan and the so-called “Downstream Program” to address various impacts down rivers from the dam and 
the powerhouse. 
 
27. In addition, to coordinate and manage all activities in the NNT-NPA and its corridors, the Prime 
Minister’s office set up WMPA, a first-of-its-kind-institution in this country having almost no previous 
experience with environmental conservation and management. In the course of the project’s 
implementation, WMPA’s institutional arrangements were found to be persistently inadequate for 
achieving the expected output and outcomes for the conservation of the watershed. These arrangements 
were repeatedly and substantially revised to improve WMPA’s performance.  
 

C. Technical Assistance 
 

28. Project preparation technical assistance. During project preparation, ADB provided two phases 
of technical assistance. Phase I, in the amount of $700,000, funded (i) a cumulative impact assessment 
study; (ii) a review of compensatory forestry requirements; (iii) due diligence on the transmission line to 
be built by EGAT; (iv) a study of hydropower project performance in Lao PDR; and (v) a power sector 
strategy assessment (footnote 8). Phase II, in the amount of $1,000,000, funded the building of 
government capacity to take measures mitigating social and environmental impacts, as well as 
consultations with project-affected people, other stakeholders, and civil society. This second phase TA 
also provided support for incorporating the results from additional studies into the safeguards 
documents and for preparing a summary environmental and social impact assessment (footnote 9).  
 
29. Project implementation technical assistance. During implementation, ADB provided additional 
TA (originally $400,000, revised to $875,000) to closely monitor social safeguard aspects (footnote 10). 
According to the completion report, all intended outputs of the social safeguards monitoring TA were 
successfully delivered (footnote 12). The most important was the living standards measurement survey 
(LSMS) carried out in 2013 to quantitatively measure living conditions of the resettled households on the 
Nakai Plateau, as well as follow-up surveys in 2015 and 2017. The surveys found that average per capita 
consumption was KN630,000, significantly above the national poverty line of KN186,000. On this basis, 
NT2 HP’s resettlement committee determined that the household income target had been achieved. 
Similarly, based on the 2015 survey, the committee determined that the village income target had been 
achieved. Nevertheless, upon the recommendation of the panel of international social and environmental 
experts (POE), the resettlement implementation period was extended by 2 years to the end of 2017 to 
allow for continued monitoring of the sustainability of resettlement achievements.  
 

D. Procurement, Construction, Consultants, and Scheduling 
 

30. As described in the PCR, NTPC used the ADB loan financing the government’s equity in NTPC to 
acquire goods and works in accordance with relevant ADB procurement guidelines. Two contracts that 
NTPC negotiated directly with the head construction contractor and a civil works contract were deemed 
not eligible for ADB financing. Two other civil works contracts and two electromechanical subcontracts 
were awarded on a competitive tendering basis and were eligible for ADB financing. ADB was satisfied 
with the procurement process for the four contracts, which was transparent and resulted in a fair price 
with qualified contractors.  
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E. Safeguard Arrangements and Gender Action Plan 
 

31. The project was classified as Category A for all ADB environment, resettlement, and indigenous 
peoples safeguard policies. The government and NTPC implemented the environmental and social 
components of the project in accordance with the requirements of the concession agreement and based 
upon the safeguard documents developed for the project, including the summary environmental and 
social impact assessment, EAMP, social development plan (SDP), social and environmental management 
framework and operational plan (SEMFOP), and the Downstream Program, as well as on the project’s 
legal documents, such as loan and project agreements. 
 
32. Project lands. NTPC set up a project lands office responsible for registering land parcels to be 
acquired for construction, providing compensation for acquired land, relocating dwellings of affected 
households, and restoring their livelihoods. Started in 2005, the Project Lands Program compensated 
about 15,000 people in 2,846 households. Of these, about 1,300 people in 228 households were also 
entitled to livelihood restoration assistance because the project acquired more than 10% of their 
productive land assets. The project lands office was closed upon completion of the Project Lands Program 
in December 2011.  
 
33. Nakai Plateau. NTPC’s resettlement office managed resettlement on the Nakai Plateau while 
working in coordination with the government’s resettlement management unit. The resettlement process 
commenced in 2006. The resettlement objectives and provisions set out in the concession agreement 
were expected to be achieved by 2015. All households were physically resettled by 2008, shortly before 
the filling of the reservoir. As set out in the SDP, a livelihood restoration program was implemented that 
focused on five pillars: fishing, agriculture, forestry, animal husbandry, and off-farm income. 
 
34. On the POE’s advice, the government extended the resettlement implementation period until 31 
December 2017 to ensure sustainability of incomes that the resettled villagers had achieved, that NTPC 
had satisfied all entitlements, and that the local authorities had the capacity to carry out related plans 
and policies throughout the rest of the concession period.15 In the meantime, ADB, along with the World 
Bank, the government at central and local levels, and NTPC, established a joint working group to identify 
issues of noncompliance and shortcomings and to develop mitigation measures and responses. The joint 
working group developed a comprehensive action plan to address issues needing resolution to conclude 
the resettlement implementation period, as well as actions to initiate and continue after the resettlement 
implementation period in the form of a medium-term development program. This program included the 
Nam Theun Development Fund (funded by NTPC and administered by local authorities), the NP-LAF 
(administered by AFD), the Social and Environmental Remediation Fund (funded by NTPC and 
administered by local authorities), NTPC’s contribution to the WMPA budget, and the World Bank’s LENS 
II Project.  
 
35. Downstream. The Downstream Program was initiated in 2005 and actively implemented from 
2008 to 2012. It aimed at providing compensation and assistance for populations downstream the Nam 
Theun and Xe Bang Fai Rivers. The Khamkeut District program provided livelihood assistance to about 
30,000 people in 39 villages affected by reduced water flows in the Nam Theun River. The Xe Bang Fai 
component provided support in the form of livelihood assistance, construction of replacement 
infrastructure, compensation for lost riverbank gardens, provision of water supply, and other technical 
assistance to about 62,000 people in 92 riverside villages. The Downstream Program was initially limited 
by a cost of $16 million to be funded by NTPC, but it was extended by 1 year and NTPC allocated a further 
$2.3 million in order to compensate about 52,000 people in 67 additional hinterland and upstream 
villages in the Xe Bang Fai catchment and to ensure effective transition of the ongoing programs to the 

 
15 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24. Vientiane (23 October). The POE officially 

recommended immediate closure of the resettlement implementation period in its report No. 28, issued in July 2018. Meanwhile, 
the World Bank project closed on 31 December 2017. 
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government. The Downstream Program was handed over to the government after its closure in December 
2012.16  
 
36. Watershed.17 About 31 enclave villages with a population of approximately 5,800 people were 
located within NNT-NPA in 2011. There were also 42 villages (with a population of about 24,400) in the 
so-called peripheral impact zone, the inhabitants of which also use NNT-NPA resources on a limited basis. 
As a result of policies to improve biodiversity management in NNT-NPA, these villages were affected by 
restrictions on access to natural resources upon which their livelihoods depended. Therefore, SEMFOP I 
set out a livelihood development strategy including the development of new paddy with small-scale 
irrigation systems, improvement of swidden fallows and soil management, promotion of agroforestry, 
and integration of grazing and forestry with the overall aim of curtailing swidden agriculture in primary 
forest. Livelihood development was seen as an important component of WMPA activities, both to restore 
incomes affected by land use restrictions and to reduce the need for villagers to expand cultivation and 
foraging areas into protected areas.  
 
37. Ethnic minority development plans. The project area includes a number of ethnic minorities, some 
of which clearly fall under the coverage of ADB’s indigenous peoples policy. The many groups, their 
relative dependence on their own languages, local natural resource base, and other characteristics 
defined by the policy were highlighted in the SDP and SEMFOP. The documents suggest which groups 
may need special attention in project activities to avoid harm and to enable them to benefit from the 
projects.  
 
38. Grievance redress mechanism. The project established a grievance redress mechanism as required 
by the concession agreement and loan agreement. The government was responsible for operating the 
redress mechanism, with assistance from NTPC on field assessments and database management. The 
mechanism was to be in operation throughout the concession period. 
 
39. Gender equity. During preparation, gender action plans were incorporated into the SDP and 
SEMFOP I to (i) identify gender equity issues and women’s needs; (ii) mainstream these issues and needs 
into the social development plans; and (iii) undertake activities to promote women’s capability, 
leadership, and opportunities. The gender strategy aimed to enhance women’s capacity and improve 
their economic opportunity and agency (such as equality in voice and action at home, workplace, and 
public places). In 2017, POE concluded that the project’s gender program was well implemented and 
effective; improved maternal health, nutrition, and women’s literacy and numeracy; provided substantial 
capacity training for women; and helped women to be more involved in off-farm as well as home-based 
livelihoods.18 
 
40. Environmental management, occupational health and safety. The EAMP identified the following 
implementation needs to be undertaken by the head construction contractor: erosion and sedimentation 
control; spoil disposal; management of quarries; water quality monitoring; chemical waste and control 
of spills; emergency planning for hazardous materials; air quality control; noise management; care for 
physical cultural resources; clearance of vegetation; waste management; environmental training (of 
workers); traffic and access; explosive ordnance survey and disposal; construction work camps; project 
staff health program; and minimization of impacts during the construction and upgrading of roads.  
 
41. Compensatory forestry program. As the project had significant impact on degradation of forest 
area, ADB’s policy on forestry was triggered.19 The loan agreement required that the project rehabilitate 

 
16 The POE’s approval of closure was not a requirement for the Downstream Program or project lands. 
17 NNT-NPA is slightly smaller than is the area referred to as the watershed, which covers the watershed catchment area of the 

Nam Theun 2 Hydropower Plant. This larger area comprises the middle and upper reaches of the Nam Theun River as well as 
NNT-NPA. 

18 Panel of Experts. 2016. Nam Theun 2 Hydroelectric Project Report No. 26. Vientiane (July). 
19 ADB. 1995. The Bank’s Policy on Forestry. Manila. 
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and/or reforest 28,700 ha of forest through a compensatory forestry program. The EIB’s loan agreement 
had a similar provision.  Due to its lack of funds, however, by 2018 the government had not been able 
to significantly afforest the area it had initially identified. Given this, ADB, EIB, and the government 
agreed to identify eligible areas outside the currently targeted area that were targeted for afforestation 
under ongoing government, ADB, and other donor programs. 
 

F. Loan Covenants, Monitoring and Reporting Arrangements 
 
42. Compliance with covenants. As stated in the PCR, the government and NTPC complied with the 
majority of the 64 loan covenants and complied partially with three covenants on watershed (on NNT-
NPA, SEMFOP, and WMPA). Covenants on resettlement obligations were complied with substantially as 
of July 2018, while that on compensatory forestry is expected to be satisfied fully by 2022. The PPER 
concurs with most of the PCR’s assessments, except that three additional covenants (on Downstream 
Areas, WMPA, and Community Forestry), as discussed in Appendix 3, are deemed to have been “partially 
complied with.”   
 
43. Monitoring and reporting arrangements. In light of the project’s size and complexity, as well as 
the extensive controversies about the environmental and social impacts of large dams during its 
preparation period, the project was subject to an unusually intense and layered array of monitoring and 
reporting arrangements: 

(i) The environmental and social panel of experts (POE) reporting to the government and 
composed of three experts (on social issues, environment, and biodiversity) approved by 
the World Bank delivered 28 reports during 1997–2018 ; 

(ii) The lenders’ technical adviser (LTA), appointed by NTPC under the company’s obligations 
to its commercial lenders, has produced roughly quarterly reports (on engineering, 
environmental, and social issues) from 2005 and has delivered in total 39 reports to date. 
Although the LTA was expected to continue monitoring the project until the commercial 
loans have been fully repaid, the last available report was issued in 2018 and so its 
continuity has not been verified. 

(iii) The dam safety review panel, consisting of three members (civil engineering, geology, 
and electromechanical infrastructure) advised on technical construction, operations, and 
dam safety issues until 2016; 

(iv) The international advisory group, advising the World Bank on project implementation, 
covering revenue management arrangements as well as environmental and social 
aspects, which began in 1997 and last reported in 2011; 

(v) The independent monitoring agent, appointed by the government to report 
4independently on compliance with concession agreement provisions, especially in 
relation to the implementation of environmental and social components; and 

(vi) Regular missions of international financial institutions (IFIs), bilateral agencies, and their 
external monitors (such as ADB’s social safeguards monitoring TA mentioned above) in 
the form of site visits and management and technical missions. As documented in the 
PCR, ADB participated in 39 of the missions (10 pre- and 29 post-approval). ADB’s 
resettlement and/or social specialists joined in 20 of the missions, and its environment 
specialists in 10, doing so at least once a year, except for a 5-year gap during 
2011−2016.20  

 

 
20 ADB. 2019. Completion Report: Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 2 Hydroelectric 

Project. Manila (Project Number 37734-013). 



 

 

 

CHAPTER 3 

Performance Assessment 
 
 
 

A. Relevance 
 
44. Alignment with country’s development priorities. The intended outcomes of the project were 
fully supportive of Lao PDR’s Sixth National Socio-economic Development Plan (2006–2010). Its overall 
objective was to sustainably utilize natural resources and protect and conserve the environment to ensure 
sustainable development of the country while reducing poverty and enhancing the quality of life and 
health of the Lao people. It includes specific targets to build major power plants and other projects, 
including the Nam Theun 2 Hydropower Project, to improve environmental management, and to 
strengthen biodiversity conservation by improving the management of national biodiversity conservation 
areas.21 
 
45. The project is also fully consistent with the government’s current Eighth Five-Year National Socio-
economic Development Plan (2016–2020). Its overall objectives include the reduction of poverty in all 
areas; development of Lao PDR out of least developed country status by 2020; effective management 
and efficient utilization of natural resources; and the country’s participation in regional and international 
integration. It also includes specific targets to reduce biodiversity loss, turn the power sector into a 
sustainable income-generating sector to support various other types of production, and resolve the 
people’s poverty.22  
 
46. Alignment with ADB’s country and sector strategies. At preparation, the project was aligned with 
ADB’s (2004–2006) Country Strategy and Program Update for the Lao PDR and with ADB’s Regional 
Cooperation Strategy and Program, 2004–2008 for the Greater Mekong Subregion. 23 Both of these 
focused on private sector development, sustainable environmental management, and subregional 
connectivity and cooperation. The project was also aligned with ADB’s private sector operational strategy, 
which aimed to promote private sector participation in infrastructure. 24  At completion, the project 
objectives remained closely aligned with ADB’s 2017–2020 country partnership strategy, 25  which is 
consistent with Lao PDR’s Eighth Five-Year National Socio-Economic Development Plan, 2016–2020 
priorities on infrastructure development and regional cooperation and integration.  
 
47. Relevance of project design. The preparation timeframe for NT2 HP stretched over many years, 
beginning in 1991. The project’s design was based on a lengthy, highly iterative, and consultative process 
ongoing from 1991 to the mid-1990s. It demanded a multi-sectoral approach, drew upon a wide array 
of technical and managerial skills, and involved many agencies as well as NTPC. This frequently tested 
the capacity and capability of numerous government institutions recognized at the time to be weak and 
easily overburdened. 
 

 
21 Government of Lao People’s Democratic Republic, Committee for Planning and Investment. 2006. National Socio-economic 

Development Plan (2006–2010). Vientiane. 
22 Government of Lao People’s Democratic Republic, Ministry of Planning and Investment. 2016. Eighth Five-Year National Socio-

Economic Development Plan (2016–2020). Vientiane. 
23 ADB. 2003. Country Strategy and Program Update (2004–2006)—Lao People’s Democratic Republic. Manila; ADB. 2004. The 

Greater Mekong Subregion: Beyond Borders: Regional Cooperation Strategy and Program, 2004–2008. Manila. 
24 ADB. 2000. Private Sector Operational Strategy. Manila. 
25 ADB. 2017. Country Partnership Strategy: Lao People’s Democratic Republic, 2017–2020—More Inclusive and Sustainable 

Economic Growth. Manila. 
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48. At appraisal, comprehensive analyses for project alternatives were conducted to consider 

different options for fossil fuel-based power generation in Thailand26 and for hydropower development 

in Lao PDR. The project was therein compared with many alternatives. For instance, many hundreds of 
run-of-river projects would have been needed to generate the same quantity of electricity. The project 
was selected as the best option based on relative economic performance as adjusted for social and 
environmental impacts. These analyses also looked at a range of alternative configurations—such as 
concerning the size of reservoir and downstream flows—to identify the most attractive option based on 
social and environmental impacts as well as technical and economic feasibility. These analyses were 
competent and no changes were made in the project design during implementation. The engineering 
design was nevertheless adjusted to optimize construction, and the scope and implementation of 
environmental and social safeguards were adjusted accordingly.  
 
49. In light of the extensive consultations and intense international scrutiny that the project received, 
the design set both management of the project’s environmental and social impacts and exporting 
electricity and generating revenue as priorities. The requirements of the IFIs’ social and environmental 
safeguards and national policies and laws were incorporated into the EAMP, SDP, and the SEMFOP for 
the project. To address weaknesses identified in the government’s policy framework and implementation 
capacity, certain requirements were also specified in great detail in the concession agreement between 
the government and NTPC. For example, three parts of Schedule 4 specified the scope of each party’s 
environmental and social obligations: (i) Part 1 addresses social and resettlement objectives outside of 
the watershed area to be implemented by the government and NTPC and funded by NTPC; (ii) Part 2 
addresses environmental objectives outside of the watershed area to be implemented by the government 
and NTPC and funded by NTPC; and (iii) Part 3 addresses social and environmental objectives in the 
watershed areas to be implemented by the government only and funded by NTPC.  
 
50. As a result of extensive negotiations between the IFIs, the government, and NTPC, the concession 
agreement became a massive legal document including a minutely detailed blueprint for the achievement 
of social and environmental objectives and requirements. Such a highly prescriptive approach provided 
comfort to the IFIs that they could rely on NTPC’s due diligence, rather than on a government with limited 
capacity, to effectively implement concession agreement stipulations. It provided assurance to the 
developer that it could meet the requirements within a predictable time and budget, but it allowed little 
flexibility in making adjustments to reflect emerging circumstances and learning from implementation as 
the project progressed without going through a cumbersome process to amend the agreement. 
 
51. Based on the mission’s interviews with NTPC, the POE, and IFI project staff, the sustainability 
criteria for “livelihoods restoration on a sustainable basis,” a key objective for the resettlement program, 
were not clearly defined in the concession agreement. This led to differences in interpretation and 
frustration for the multiple stakeholders involved. Although there was regular consultation, the highly 
prescriptive nature of the agreement with respect to social and environmental sustainability appears to 
have driven a top-down, deadline-driven strategy for developing livelihood improvement measures that 
was at variance with extensive past lessons as to the desirability of bottom-up participatory approaches 
in order to build village-level ownership and a flexible timetable to allow for learning by doing and 
implementing corrections as needed. As a result, the project introduced a livelihood program to which 
project-affected people found it difficult to adjust.  
 
52. Application of lessons learned from past projects. According to the RRP, the design of the project 
took into account lessons learned from ADB-funded hydroelectric projects in Lao PDR and other countries, 
as well as the experiences reflected in the report of the World Commission on Dams. 27 Nevertheless, the 

 
26 Thailand is still adding combined cycle gas turbine (CCGT) capacity, although renewable energy is expected to receive increased 

attention over the medium term. 
27  The RRP references three evaluation reports related to ADB-financed hydroelectric power projects in the Lao PDR: Operations 

Evaluation Department (OED). 2004. Project Performance Audit Report on the Nam Leuk Hydroelectric Power Project in the Lao 
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project’s design and implementation did not adequately apply several highly relevant recommendations 
that emerged from the evaluation of ADB’s Theun-Hinboun Project that immediately preceded NT2 HP 
downstream on the same river. These include (i) building more ownership of the village-level (livelihood 
restoration) projects, (ii) taking steps to make the savings and credit schemes more sustainable, and (iii) 
establishing participatory benefit monitoring and evaluation.28 
 
53. Furthermore, the project’s design, particularly in relation to the objective of enhancing 
biodiversity conservation in NNT-NPA, does not appear to have applied key lessons learned from the 
World Bank’s District Upland Development and Conservation Project, which also immediately preceded 
NT2 HP and was located within the very same watershed. According to the completion report, the key 
lesson from the project was that conservation is intimately linked with the welfare of the communities 
and interventions must address both. 29  In (the watershed’s) diverse socioeconomic and natural 
environment, interventions must be based on a clear understanding of the situation on the ground. This 
could be achieved either by a slow pace of project activities (i.e., learning by doing, with the option to 
adjust planning as activities move forward) or by gaining understanding up front through studies. For 
the subject project, however, the preparatory studies had been too general for operational purposes and 
the timetable too ambitious to move from a so-called “substitution” approach (of shifting cultivation to 
sedentary paddy cultivation) to a “livelihood” approach based on prevailing farming systems and 
household priorities.  
 
54. Adequacy of design and monitoring framework. As shown in Appendix 1, the DMF includes 
appropriate and measurable monitoring indicators for most of the project’s expected impacts (economic 
growth, poverty reduction), outcomes (electricity sales to Thailand and Lao PDR, revenue generation and 
their allocation to poverty reduction and conservation programs), and outputs (physical infrastructure, 
environmental management, resettlement implementation). Nevertheless, the DMF’s structuring of the 
outcomes does not adequately reflect the significance of the environmental and social sustainability, 
which should have been given weight equal to that of electricity provision and revenue generation to be 
consistent with the project’s objective statement.  
 
55. Moreover, with respect to enhancing biodiversity conservation in NNT-NPA, the DMF indicators 
are significantly inadequate. As noted in the PCR, “protection of the NNT-NPA” would have been better 
tracked by indicators measuring the behavior changes resulting from the project, such as reduced logging 
and wildlife poaching in NNT-NPA, instead of those indicators that were used, which were “satisfactory 
SEMFOP implementation” and “absence of legitimate claims by project-affected people.” In addition, to 
do justice to the goal of enhancing biodiversity conservation, a more appropriate and measurable 
indicator would have involved the preparation of clear baseline data and information on fauna and flora 
species diversity, distribution, and conservation. That would have enabled assessing the effectiveness of 
project-supported measures, helped to determine status and trends in this area, and thereby facilitated 
introducing suitably scaled management requirements.    
 
56. Overall, the project’s intended outcomes were fully aligned with the country’s development 
priorities and pertinent to ADB’s country and sector strategies, albeit ambitious in light of the country’s 
very limited capacity to successfully implement. In addition, the project’s technical design was 
appropriate to enable the physical and fiscal outcomes to be achieved, but the design of its social and 
environmental components did not fully apply some of the highly relevant lessons and recommendations 
emerging from the IFI’s earlier experience in the very same area. Also, with the benefit of hindsight, it 
can be concluded that the project’s reliance on a highly detailed and prescriptive concession agreement 

 

People’s Democratic Republic. Manila: ADB; OED 2002. Project Performance Audit Report on the Theun-Hinboun Hydroelectric 
Power Project in the Lao People’s Democratic Republic. Manila: ADB; and OED. 1999. Special Evaluation Study on the Social and 
Environmental Impacts of Selected Hydroelectric Power Projects. Manila: ADB. 

28  ADB. 2002. Project Performance Audit Report on the Theun-Hinboun Hydroelectric Power Project in the Lao People’s Democratic 
Republic. Manila. 

29 World Bank. 2004. Implementation Completion Report: Lao People’s Democratic Republic—District Upland Development and 
Conservation Project. Washington, DC. 
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for the implementation of social and environmental requirements did not provide adequate flexibility in 
the challenging and complex circumstances facing the project. Thus, while the project’s design was 
ambitious and innovative, there were significant deficiencies that affected delivery of the project’s 
environmental and social outputs and outcomes. On this basis, the project is rated relevant.  
 

B. Effectiveness 
 

57. The project substantially achieved its outputs. It built a 1,070 MW dam and power generation 
facilities and constructed 374 km of power transmission lines as planned, in line with industry standards, 
within budget, and with only a minimal delay. Its dam safety and operation and maintenance programs 
are consistent with best practice. 
 
58. An environmental and social impact assessment and supportive plans and studies were 
completed and the EAMP implemented mostly as planned, including construction of impact-mitigating 
infrastructures, to address the environmental impacts of creating the reservoir, diverting water into the 
Xe Bang Fai River downstream of the power house, and reducing water flow downstream of the main 
dam. The project mitigated impacts on natural habitats, water quality, fisheries, public health, erosion of 
riverbanks, and household livelihoods, as well as impacts caused by construction. Some residual impacts 
on fisheries and livelihoods of the communities along the Xe Bang Fai and near Nam Theun are being 
addressed by an ongoing program supported by NTPC.  
 
59. NT2 HP supported programs under the SDP to resettle households displaced by the project and 
restore their livelihoods, as well as measures to compensate people affected by water flow changes in 
the downstream areas. It developed and implemented plans for ethnic minority development in the 
plateau area, downstream, and in the watershed, and it mitigated health impact on resettlers and other 
population in the project area. The resettlement plans under the SDP were mostly implemented in line 
with the involuntary resettlement policy. The ethnic minority development plan, while implemented as 
planned, was excessively descriptive and provided inadequate practical guidance. 
 
60. To protect the Nakai-Nam Theun National Protected Area (NNT-NPA), the reservoir watershed, 
and to offset habitat loss in the plateau area and downstream from the dam, NT2 HP supported measures 
to conserve flora and fauna of global significance and to preserve culture and improve living standards 
of ethnic minorities. It funded programs to control soil erosion and to conserve and rehabilitate forest. 
Overall, however, illegal logging and poaching, especially across the international border, was not 
effectively prevented. Villagers also engaged in uncontrolled agricultural and forestry practices. The 
WMPA’s mandate to protect NNT-NPA and restore the livelihoods of enclave villagers did not perform so 
effectively as expected. Nonetheless, support for protection activities are continuing under the third social 
and environmental management framework and operational plan (SEMFOP III).  
 
61. NT2 HP also contributed to the government’s broad public financial reforms. In collaboration 
with the World Bank and other development partners, ADB contributed to a revision of the State Budget 
Law, followed by introduction of the government financial information system. An IFI-sponsored peer 
review by the International Organization of Supreme Audit Organizations helped the government’s 
Supreme Audit Office build institutional capacity, improve audit planning, and increase coverage and 
reporting of the national accounts. Summary budgets have been approved by the National Assembly 
every year and audited annual financial reports have been prepared for FY2009–10 to FY2014–15. 
 
62. The intended outcomes of the project include (i) provision of stable and affordable electricity to 
Thailand and Lao PDR; (ii) environmentally sustainable development of the project’s hydropower 
resources; (iii) socially sustainable development of the project’s hydropower resources; and (iv) 
generation of revenue for the government through the project for its poverty reduction and conservation 
programs. 
 



16 Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project 
 

 

63. Outcome 1: Provision of stable and affordable electricity to Thailand and Lao PDR. Achieved. 
From 2011, the first year after commercial operation, to 2018, NT2 HP exceeded its annual targets of 
exporting 5,354 GWh of electricity to Thailand and providing 200 GWh to Lao PDR in all years. Annual 
average output totaled 5,961 GWh. This outcome was attributable to successful construction of the 
power generation and transmission infrastructures and sound operational management at NTPC. The 
outcome was achieved with strong cost effectiveness. With its levelized cost of $0.027/kilowatt-hour, 
NT2 HP has been among the least-cost solutions for EGAT as compared to alternative hydropower 
projects. The average generation cost in Thailand, by comparison, is $0.057/kilowatt-hour. EGAT has paid 
for its purchases—accounting for 95% of NTPC’s total sales—in a timely and regular manner, thus 
indicating that the electricity provided by the project is affordable for Thailand. Payments by Electricité 
de Laos, on the other hand, has been experiencing delays by more than 1 year. 
 
64. Outcome 2: Environmentally sustainable development of the project’s hydropower resources. 
Partially achieved. The project did not achieve the expected results of protecting and enhancing 
biodiversity conservation in NNT-NPA (as designed to offset adverse biodiversity impacts of the project). 
Full achievement of the biodiversity conservation objective was supposed to be accomplished by the 
government’s implementing social and environmental programs under SEMFOP throughout the 
concession period. Conservation specialists repeatedly reported loss of species during the project’s 
implementation due to illegal logging and poaching, especially across the international border. 30 
Villagers occupying the plateau also contributed to habitat loss due to uncontrolled agricultural and 
forestry practices.  
 
65. Overall, SEMFOP I and II were not implemented satisfactorily. The main underlying causes were 
the institutional arrangements, with WMPA assuming the mandate for protecting NNT-NPA, managing 
reservoir fisheries, and restoring the livelihoods of enclave villagers. WMPA’s performance to date has 
not met expectations due to administrative deficiencies, poor financial management, vested interests, 
and overly ambitious targets that exceeded the capabilities of a nascent agency. As of the time of the 
independent evaluation mission (October 2019), WMPA had brought in a new director who is expected 
to work effectively to strengthen biodiversity conservation through effectively implementing current and 
projected priority protection programs, improving institutional coordination, utilizing an enhanced 
database and regular monitoring to measure progress, and pursuing an enhanced mandate for the 
protection of what is now a national park. The protection activities have been continuing under SEMFOP 
III since 2017, with additional financing from the World Bank-financed LENS II Project. The SEMFOP III 
implementation has shown good progress. It is likely that SEMFOP III will be implemented effectively 
under the new WMPA management and supported by relevant government agencies and conservation 
specialists drawn from civil society. 
 
66. Forest cover loss within the watershed accelerated during the project’s implementation. 
Excluding the reservoir area, the area lost is estimated at 409 ha/year during 2009‒2012, increasing to 
499 ha/year during 2012‒2017.31 As late as 2015, high incidences of illegal logging were widespread, 
with asset losses to Viet Nam estimated at $500 million per year and to Lao PDR at $50 million. Following 
a government decree in 2015, illegal logging was dramatically reduced, however, and forest loss is now 
considered low in percentage terms. Forest cover in NNT-NPA is now about 88% in the totally protected 
zone and 70% in the controlled-use zone.32  
 
67. As seen in other tropical reservoirs, a boom in fish biomass within Nakai Reservoir occurred during 
the initial years of inundation, followed by a decline after nutrients were diluted and washed out. The 
water quality has stabilized since, and NTPC’s efforts to restock the reservoir eventually led to an increase 
in fish population. There were concerns that illegal fishing in protected (spawning) areas put at risk the 

 
30 POE reports and personal communication with wildlife specialists. Unfortunately, there are no quantitative data. 
31 Forest Carbon. 2018. Mapping Forest Cover Change 2012–2017, Nakai-Nam Theun National Protected Area, Lao PDR. A Summary 

Report to the World Bank. Jakarta.  
32 On-site interviews with villagers and World Bank staff. 
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sustainability of fishing in the reservoir. In response, a 2-year plan was established that includes a new 
approach to fisheries management. There are also concerns about the introduction and propagation of 
invasive species in the reservoir. Despite these challenges, the 2018 Fisheries Status on the Nakai Reservoir 
reports that fish catches nevertheless exceeded the 2009 estimate of 21 kilograms/hectare, reaching to 
as high as 27 kilograms/hectare (Appendix 3, footnote 32). Those results are only indicative, however, 
given the nature of data collection.  
 
68. The national-level compensatory forestry program to rehabilitate and/or reforest 28,700 ha of 
forest as required under the loan agreement had initially made little progress. Given this, ADB, EIB, and 
the government agreed on a revised approach to identify eligible areas outside the project area that were 
targeted for afforestation under ongoing government, ADB, and other donor programs during 2010–
2022. Based on the mission’s discussions and observations in the field, the resulting ambitious national 
reforestation program and reformed forestry sector framework have greatly stimulated investment in 
tree plantations (rubber and palm oil). The national target of 70% forest cover33 by 2020 is likely to be 
substantially achieved. By 2020, the forest cover is expected to increase to 68%.34 The reforestation target 
is expected to be achieved fully by 2022. The program involves protection for a part of the project area. 
 
69. There were some instances of noncompliance by the head construction contractor and 
subcontractors in health, safety, and environmental management in the earlier stages of the construction 
period. These issues were resolved and addressed with the completion of construction. In the end, for 
example, all 348 construction sites were decommissioned and restored before being returned to their 
original or other future purpose. 
 
70. To address the possible impact of potential dam collapse and flooding, NTPC established an early 
warning system for notifying downstream villagers. NTPC’s emergency contingency plan has three trigger 
levels. These are as follow: Level A—failure is imminent (basically corresponds to dam or gate failure, 
cracking), Level B—potential failure is developing, and Level C—non-failure emergency. NTPC has a 
notification chart identifying who is to be notified, by whom, and in what priority. This chart includes 
the names and telephone numbers of local authorities. Flood control is handled under the reservoir 
management, based on a sophisticated flood management system that can forecast the incoming flow 
from the watershed to the reservoir 8–10 hours in advance. NTPC has a water release management 
protocol for regulating the dam and regulating pond and which guides when water will be released and 
in what amounts. NTPC’s water release warning communication system can inform communities of 
anticipated water level changes due to NT2 release to the downstream from Nakai Dam during the wet 
season and help address their concerns as voiced to NTPC. Interviews with NTPC revealed that these 
systems have worked properly in those cases when such releases had occurred. 
 
71. Outcome 3: Socially sustainable development of the project’s hydropower resources. 
Substantially achieved. The project substantially achieved its social objectives, although some of its 
promise as a model project was unfulfilled due to many lost opportunities, and the project’s social 
outcome was not the overwhelming success that was claimed.35  
 
72. For the most part, project implementation followed the basic tenets of the resettlement policy 
from consultation, to participatory planning, to informing, monitoring, grievance mechanisms, tenure 
certifications, entitlements, compensation, and so forth. The consultation resulted in modifications of 
design features, including the addition of upland rice in the agriculture program, variations in housing 
design and location, and others. Early consultations made it clear that the residents of the Nakai Plateau 

 
33 Forest here is defined by the government as land with tree crown cover of more than 20% (https://www.uncclearn.org/sites/ 

default/files/inventory/fao13102015_4.pdf, p. 1) 
34 The Vientiane Times on 30 May  2019 quoted a report from the Lao Ministry of Agriculture and Forestry. http://www.xinhuanet. 

com/english/2019-05/30/c_138102470.htm 
35 See the self-congratulatory assessment by I.C. Porter and J. Shivakumar, eds. 2011. Doing a Dam Better: The Lao People’s 

Democratic Republic and the Story of Nam Theun 2, Washington, DC: The World Bank. 

https://www.uncclearn.org/sites/%20default/files/inventory/fao13102015_4.pdf
https://www.uncclearn.org/sites/%20default/files/inventory/fao13102015_4.pdf
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who were to be resettled wanted to remain on the plateau. The limited amount of land available on the 
plateau and poor quality of the soil posed a major challenge to developing a resettlement plan that 
would be viable for the resident population. Thus, resettlers were to be granted a housing plot and 
agricultural plot considerably smaller than the 3 ha/household plot that had been recommended in the 
appraisal of the resettlement zone in 2005. With support by the project’s livelihood restoration program, 
they were expected to change from a relatively simple production system to a much more sophisticated 
one based upon intensive, integrated cropping; a fishing and animal husbandry system based upon 
irrigation and cut-and-carry forage; and community-based forestry development. .  
 
73. To address issues of consultation quality, an additional round of consultations took place prior 
to appraisal. Consultations continued throughout implementation, with intense discussions occurring 
during the period of final design of village layouts and detailed household resettlement plans. Listening 
to villagers was nevertheless sometimes selective, and especially in relation to ethnic minorities. The 
redressing process addressed and resolved a large number of grievance cases, indicating that the 
grievance redress mechanism was effective. The mechanism will be applied throughout the concession 
period.  
 

1. Nakai Plateau resettlement villages 
 

74. The project relocated 1,310 households from the Nakai Plateau. Despite limitations and failings 
of the different livelihood pillars, the LSMS and other surveys indicated that by 2013 resettler incomes 
had achieved the income targets indicated in the concession agreement and improved beyond the 
national rural poverty line, which was two times the pre-resettlement income. The POE pointed out that 
a large part of the income came from illegal logging and thus was not “sustainable” as per the concession 
agreement requirement and called for another 2 years of project support.36 A 2017 survey following up 
to the LSMS confirmed that incomes were being maintained and were derived from legal activities. On 
this basis, the POE in 2018 somewhat reservedly agreed to the resettlement implementation period’s 
closure, mentioning that, although not all objectives had been achieved, it was cautiously optimistic that 
things were in place to achieve these objectives eventually.  
 
75. Overall, and despite some remaining income sustainability issues, the livelihoods restoration 
program on the Nakai Plateau had achieved income targets by 2017. Based on the recommendation of 
the joint working group, AFD’s NP-LAF was created to provide continuing support to resettlers to address 
the remaining gaps on income sustainability. The livelihood restoration program assumed that resettlers 
would continue to have diverse income sources, as none of the pillars alone was expected to generate 
sufficient income to feed and sustain a family. While the livelihood programs were theoretically initiated 
at the project’s financial close, various elements were expected to come into play at different times.  
 

2. Downstream areas 
 

76.  Changes in the volume and water quality from NT2 HP have significantly impacted the welfare 
of local communities in the downstream areas. They adversely impacted fisheries and aquatic ecosystems, 
rice production, and riverbank gardens. The Downstream Program provided compensation for a 
population of about 115,000 from 92 villages in the Xe Bang Fai River catchment and 67 hinterland 
villages in the forms of livelihood assistance, replacement infrastructure, water supply, and other 
technical assistance. Compensation was also offered for livestock and riverbank gardens lost, and food 
was provided to villagers who were affected when some of the paddy fields were damaged. The 
Downstream Program was ended in 2012 and responsibility was handed over to the government. Most 
Downstream Program activities concluded at that point, as government funding was not forthcoming 
until 2016. After closure, three NTPC surveys between 2009 and 2014 showed increased household 
consumption and dietary diversity, but incomes had decreased over the same time for about 10,000 

 
36 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24. Vientiane (October). 
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households, or about half of the total affected households. It was surmised that these households may 
have been unable to restore their livelihoods to the pre-project level. 37  A World Bank safeguards 
compliance review in 2017 cited this uncertainty as an issue to be addressed, but there is no 
documentation to suggest that it was resolved.38 This uncertainty concerning livelihood restoration is 
now being addressed through the revived village income restoration funds administered by local 
authorities. On the other hand, a 2018 NTPC assessment of the Downstream Program concluded that, 
even if income restoration was not fully achieved for the 10,000 households, the program appeared to 
offset the loss of fish protein in household diets, an important indicator for this activity. 
 

3. Watershed (NNT-NPA enclave villages)  
 

77. There has been little livelihood monitoring or documentation of the extent to which programs 
outlined in the SEMFOP for the watershed were undertaken. The PCR cites a 2018 survey wherein 90% 
of interviewees said that life became better in the past 10 years, attributing the improvement to the work 
of WMPA.39 Women’s focus groups revealed that the principal improvements were access to education, 
health services for maternal and prenatal care, and child vaccination. Animal vaccinations were also 
valued. In 2017, WMPA was restructured and a consortium of technical experts was engaged to 
implement a revised SEMFOP III. It focused on livelihood development and rural development and had 
funding from the World Bank’s LENS II Project and NTPC.  
 
78. With respect to ethnic minority development, the implementation of social programs had 
proceeded smoothly and in a fair and equitable manner, with no reports of conflict or antagonisms 
between different ethnic groups. Incomes of all ethnic groups have increased and reached the project 
targets. But the programs and ultimate practices were not sufficiently modified to attend to the 
characteristics or needs of individual minority groups. For the most part, groups on the lowest rungs of 
the economic and social hierarchy have been underrepresented in village institutions (footnote 38). The 
comprehensive action plan supported efforts to address these remaining issues.  
 
79. Overall, in spite of the limited amount of land available for resettlement and the poor quality of 
the soil in the resettlement area, and given the top-down livelihoods restoration approach that 
exacerbated the situation, the project appears to have substantially achieved its intended social outcome. 
This conclusion may be sensitive, however, to weights assigned (or importance attached) to the different 
types of outcomes and the accuracy of the assessment as to the extent to which each outcome has been 
achieved. As far as the mission could establish, most of the remaining uncertainties and issues are being 
addressed through ongoing activities supported by the World Bank, AFD, and NTPC.  
 
80. Outcome 4: Generation of revenue for the government through the project for its poverty 
reduction and conservation programs. Substantially achieved. By the end of 2017, NT2 HP had generated 
$180.4 million in revenues for the government (an annual average of about $25 million) and the 
government had allocated $195.2 million to eligible poverty reduction and environmental conservation 
activities involving education, health, agriculture, public works, and environmental management. Prior 
to 2017, however, the government’s revenues from NT2 HP had significantly exceeded its allocation to 
eligible priority programs. In 2017, the newly formed government was more committed to public 
financial management, and it allocated a budget of $66.3 million for these activities. That was more than 
enough to close the gap. During the entire concession period that will end in 2035, revenues from NT2 
HP are expected to total $1.95 billion. The annual revenues to the government are expected to increase 
dramatically to around $110 million when the debt service for NT2 HP will be completed between 2020 
and 2022. 

 
37 NTPC. 2018. Nam Theun 2 Downstream Program Assessment, Final Draft. p. v. Vientiane. (April) 
38 World Bank. 2017. Safeguards Policy Compliance Review, Nam Theun 2 Hydropower Project, Final Draft, November, and its 2019 

annotated addendum. 
39 ADB. 2019. Completion Report: Nam Theun 2 Hydroelectric Project in Lao People’s Democratic Republic. Manila (July, p. 77). The 

survey was not made available to the team. 
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In its annual budgets since 2015, the government has allocated revenues from NTPC to eligible priority 
poverty reduction and environment programs and met the requirement to report actual spending on 
eligible priority programs in annual budget reports. Summary budgets have been approved by the 
National Assembly every year and made public. The allocation of NT2 HP revenues has been included in 
all years since 2009–2010. 
 
81. There is, however, insufficient evidence for verification of the expected additionality of these 
expenditures on eligible poverty reduction and environmental conservation programs, as measured by 
comparison with base-year (FY2009–2010) budgets and actual expenditures. 40  Based on official 
budgetary information obtained, the total share of budget devoted to the priority areas selected for NT2 
HP revenue allocation has remained at about 40%. Thus, while education on average has seen a slight 
increase from 13% in FY2007–2008 to a relatively stable allocation of about 15% over the period from 
FY2013–2014 to FY2015–2016, and health sector expenditure has, despite some volatility, doubled from 
3.6% in FY2007–2008 to over 7% during FY2014–2015 to FY2015–2016, agriculture expenditure has 
declined from about 5.7% in the early years to about 2.8% in recent years. Growth in Lao PDR has seen 
a gradual shift away from the agriculture sector.41 The share of expenditures for public works experienced 
more volatility, but on average it has remained relatively stable at 15%. The share for environmental 
management has also remained at about 1% throughout the period. The total share would be higher in 
FY2016–2017, as the government allocated more funds to close the gaps of the previous years. On an 
annual average basis, the total share of budget allocated to eligible priority areas would be higher than 
without the NT2 HP during FY2009–2010 to FY2016–2017. But the extent to which the project’s revenues 
were additional cannot be conclusively established due to lack of a baseline and a change in the budget 
classification.  

 
Figure 1: Priority Sector Expenditure as Share of Lao People’s Democratic Republic State Budgeta 

 
a World Bank analysis based on the Ministry of Finance data. 

Source: World Bank Group. 

 

82. In conclusion, the project has been effective in providing electricity and has substantially achieved 
the intended revenue generation and social outcomes, but it was less effective in achieving the expected 
environmental outcomes. The project had some significant adverse impacts on biodiversity in NNT-NPA, 
but these impacts are being mitigated and most of the remaining issues and uncertainties about the 
livelihoods sustainability of affected communities are being addressed through ongoing activities 
supported by the World Bank, AFD, and NTPC. On balance, the project is rated effective. 
 

C. Efficiency 
 

 
40 As defined in the RRP, additionality means in addition to the base year budget allocation (p. 4, footnote 12). 
41 P. Warr et al. 2015. Two Decades of Rising Inequality and Declining Poverty in the Lao People’s Democratic Republic. ADB 

Economics Working Paper No. 46. Manila. 
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83. The evaluation’s economic analysis confirms that NT2 HP remains economically justified. The 
analysis was based on data from assessments carried out by ADB and the World Bank in their post-
completion evaluations, supplemented by additional information gathered from project documents and 
a review of related literature. It was carried out from several perspectives: a) the economy of Lao PDR as 
it pertains to the net benefits generated from producing electricity for exports and domestic use, b) 
regional benefits beyond Lao PDR due to local externalities, and c) net global benefits due to the 
avoidance of global greenhouse gas emissions. 
 
84. The net economic benefits for Lao PDR from NT2 HP was an economic net present value (ENPV) 
of $283 million at a 12% discount rate ($550 million at a 10% discount rate). This corresponds to an 
economic internal rate of return (EIRR) of 15.3%, substantially higher than the benchmark discount rate 
of 12% (see Appendix 4 for detailed analysis). This is consistent with the appraisal stage analysis that had 
estimated an ENPV of $218 million and EIRR of 15.3%, and with the completion stage analysis that 
computed an ENPV of $217 million and EIRR of 15%. 
 
85. The local environmental externalities were in the form of nitrogen oxides (NOx) emissions avoided 
as opposed to generating an equivalent amount of electricity from natural gas in Thailand. NOx gases 
react to form smog and acid rain as well contributing to the formation of particulate matter and ground-
level ozone, both of which are associated with adverse health effects. The present value of the total local 
or regional externalities due to NT2 HP, discounted at 12%, is $98 million, all of which accrues to Thailand. 
The local net economic benefit from NT2 HP inclusive of local externalities thus totals $381 million, 
corresponding to an EIRR at 16.3%.  
 
86. The net global economic benefit from the avoidance of CO2 due to NT2 HP is estimated at $304 
million. The total NPV for NT2 HP taking into account local (Lao PDR) net benefits, regional externalities 
(to Thailand) from avoiding local pollution, and global net externalities from avoiding greenhouse gas 
emissions that adversely affect climate change is estimated at $685 million at a discount rate of 12% and 
at $1.07 billion at a discount rate of 10%. That corresponds to an EIRR of 19%. 
 
87. The project’s physical investment was completed in 58.5 months, just 4.5 months behind the 
schedule estimated at appraisal. The base cost of the overall project had a minimal 4.4% overrun (3% 
overrun of construction cost), well within the contingency allocation of $200 million. The environmental 
and social components, however, had delays and cost overruns and did not fully achieve all intended 
outcomes. 
 
88. Based on the above, the project is rated efficient. 
 

D. Sustainability 
 
89. Financial sustainability. Most likely sustainable. NTPC has been achieving stable financial results 
as NT2 HP has continued annually to produce electricity on average above what was projected while 
EGAT continues to purchase and make payments without issue. NTPC informed the evaluation team that 
the payments from Electricité de Laos, which make up a small portion of the revenues from NT2 HP, are 
delayed on average about 1 year. Based on NTPC’s audited financial statements, the revenues from sales 
to EGAT and Electricite ́ de Laos were between $260 million and $270 million for the 2011–2016 period. 
That exceeds the level projected at appraisal ($230 million to $260 million) for the same period. Gross 
profit margin and operating profit margin also were stable during 2010–2016, averaging 72% and 65%, 
respectively. Based on the track record and in view of strong energy demand and the competitive power 
generation costs, the project is expected to produce electricity in a satisfactory manner into the future.  
 
90. The evaluation estimates the project’s financial internal rate of return (FIRR) at 11.5% over the 
period 2004–2035, comparable to the 10.4% in the PCR and 12.4% at appraisal. From the perspective of 
the operating entity, NTPC, the project is financially viable with an FIRR significantly higher than the 4.3% 
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weighted average cost of capital representing the opportunity costs of using the funds for the project. 
In the case of the government, the returns to equity investment are supplemented by income taxes and 
royalties. As a result, the FIRR from the government’s perspective is estimated at 13.8%, higher than that 
for NTPC.  
 
91. Technical sustainability. Most likely sustainable. The project’s design resulted from a lengthy, 
iterative process that led to an effective design and achieved a power density of 2.2 watts per square 
meter of reservoir surface. Even so, the independent evaluation mission learned from discussions with 
Bolikhamxay Province officials that tropical storm Nock-ten (in 2011) had forced the project to make an 
emergency release of a substantial amount of water, causing extensive damage to downstream villages 
on the Nam Theun River. Since that time, the emergency planning and warning systems have been 
strengthened, and no other such incidents have occurred. The project’s hydro-meteorological monitoring 
network is best practice, and the project shares hydrological dam safety data with the lead sponsor 
(Electricité de France) for analysis on an ongoing basis. The independent dam safety review panel 
comprising internationally recognized experts concluded its work in 2016 with the statement that NT2 
HP is safe in design and operation and that its operation and maintenance programs are impressive. 
Expert review of dam safety will continue, with LTA reports and an Electricité de France assessment of 
infrastructure safety and inspection of hydro safety every 2 years. The next review is scheduled for 2020.  
 
92. Institutional sustainability. Most likely sustainable. The Nam Theun 2 Power Company (NTPC) was 
established in 2002 to oversee the development, construction, and operation of the Nam Theun 2 
hydroelectric power plant. Its shareholders are Electricité de France International (40%), the Thai 
Electricity Generation Company EGCO (35%), and the Government of Lao PDR, which has a 25% stake 
through the Lao Holding State Enterprise (25%), a special purpose company initially established to hold 
NT2 HP shares (and is now used as a public–private partnership vehicle for three additional projects). 
With support from ADB, the World Bank, and other financiers, and backstopping by the government, 
NTPC successfully mobilized large-scale financing for the project, expeditiously constructed the project 
infrastructure, and is operating it in a financially viable manner. NTPC has also shown commitment to 
continue in addressing the remaining social and environmental sustainability issues in accordance with 
the concession agreement. 
 
93. Environmental sustainability. Less than likely sustainable. Initial findings suggest substantial loss 
of globally important wildlife has occurred since the 1990s and that NNT-NPA remains vulnerable to 
further degradation if recently introduced measures to control illegal hunting and poaching do not 
succeed. Baseline information on fauna conducted prior to dam construction is largely anecdotal and 
does not provide resilient data and information on species diversity, distribution, and conservation to 
judge the effectiveness of such measures and help determine the status and trends for key species and 
take appropriate protective measures. The vague environmental indicators chosen constitute another 
weakness. A wildlife monitoring program based on camera trap surveys was conducted during 
2006−2011 to record large carnivores, which period overlapped with the construction of NT2 HP and its 
beginning operation in 2010. Lack of comparability with the data and analysis from the first study, 
however, poses difficulties for combining the data sets and thereby assessing trends since 2006. 
 
94. The independent evaluation mission heard reports of continuing poaching in NNT-NPA from 
across the border with Viet Nam and through rivers entering the Nakai Plateau reservoir along its 
northeastern shore. Villagers interviewed in the watershed, whose access to resources has been restricted 
since the establishment of NNT-NPA, suffer from insufficient or declining food resources and are tempted 
to hunt wildlife in forest areas to add to their protein diet should their livelihoods not be improved.  
 
95. Finally, the original institutional arrangements with WMPA posed some major issues. As of the 
time of the independent evaluation mission (October 2019), WMPA had brought in a new director who 
is expected to work effectively to strengthen biodiversity conservation and pursue an enhanced mandate 
for the protection of what is now a national park. On the other hand, while realistically considering its 
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past history of repeated failed reforms and unsatisfactory performance, WMPA’s continuing reliance on 
grant funding to deliver conservation activities can be seen as underscoring the fragility of arrangements 
for managing the environmental condition of the watershed and reservoir created by NT2 HP. This is a 
project component requiring due diligence by all parties.  
 
96. Social sustainability. Likely sustainable. The independent evaluation mission was able to visit 
several resettlement villages on the Nakai Plateau, as well as affected villages in NNT-NPA and 
downstream areas along the Xe Ban Fai River. These visits identified a number of challenges associated 
with sustainable restoration of livelihoods. For the resettlement villages on the Nakai Plateau, key issues 
revolve around the limited success or failure of most of the livelihood restoration modalities supported 
by the project, including community forestry, agriculture, livestock, and off-farm employment.  
 
97. Within NNT-NPA, the mission was informed that villagers’ livelihoods have been impaired 
because allocated land has poor soil quality, poor grazing, and insufficient water supply. With prospects 
for improvement in doubt, villagers are tempted to hunt (or have done so) within the watershed to add 
wildlife to their diets. Currently, they are allowed to take three animals per family per year. The mission 
also observed some of the improvements associated with the project. Health clinics, although housed in 
rudimentary structures, were staffed by a dispensary specialist and nurses, and visits by a doctor are 
being made every 3 months. Village groundwater pumps and taps had been provided and appeared to 
be functioning well, but there were no drainage or spillway structures or systems in any of those villages 
visited. This absence results in muddy and putrefying areas used by buffalo and other animals. This lack 
of drainage may be associated with some of the health problems suffered by the villagers’ livestock.  
 
98. The mission’s visits to villages downstream on the Xe Ban Fai River identified one village 
(Nongping) that clearly had benefitted from the project’s enhancement of the local irrigation system, 
one (Nakiao) that had been adversely affected by increased flooding from backwater effects, and a third 
(Phova) where the adverse implications of the river’s changed flow regime (on fisheries and floodplain 
agriculture) appear to have been partially mitigated through employment creation in a nearby cement 
plant.  
 
99. On the other hand, the mission found that the project had constructed health clinics, schools, 
and water and sanitation facilities in every village it visited on the Nakai Plateau and in the downstream 
areas along the Xe Ban Fai River. Initial findings from interviews with multiple sources indicated that this 
has contributed greatly to reducing infant mortality and increasing school enrollment. The mission also 
found that family incomes in these villages have risen, largely due to increased fishery. A number of 
villagers interviewed in the resettlement villages indicated that their family incomes had doubled as 
compared to the level at the start of the project. Interviews with several members of ethnic minorities 
randomly encountered during the village visits revealed that they were happy or had no complaints about 
their resettlement. 
 
100. In the course of the mission, the independent evaluation team was briefed by NTPC, ADB and 
World Bank staff in Vientiane and Bangkok, as well as AFD and government officials at the national and 
local levels about performance of the many ongoing initiatives recommended by the joint working group 
and designed to address the various project-related issues identified above. These include the Nam Theun 
Development Fund (funded by NTPC, administered by local authorities), NP-LAF (administered by AFD), 
the Social and Environmental Remediation Fund (funded by NTPC, administered by local authorities), 
NTPC’s contribution to the WMPA budget, and the World Bank’s LENS II Project. Based upon this 
information, the independent evaluation mission concluded that the social outcomes of the project are 
likely sustainable.  
 
101. Overall, NT2 HP is most likely to be financially, technically, and institutionally sustainable and 
likely to be socially sustainable. While environmental sustainability of the project is below expectations, 
the continuing measures to address the remaining issues through the many ongoing initiatives 
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mentioned above suggest that the material risks are largely being mitigated and the probability of their 
recurring is moderate. On this basis, the project is rated likely sustainable.  
 



 

 

 

Chapter 4 

Other Assessments 
 
 
 

A. Development Impact  
 
102. Impact on sustainable economic growth. Satisfactory. The gross domestic product (GDP) growth 
rate in Lao PDR averaged 7.8% over the past decade, with income per capita reaching $2,460 in 2018, 
up from $460 in 2005. The GDP growth rate would average 6.7% over 2000–2024 according to 
International Monetary Fund’s World Economic Outlook 2019.42 This would be in line with the DMF target 
for sustainable economic growth of 6%–7%. Construction of the NT2 HP power plant, at a cost of $1.3 
billion, or around 25% of annual GDP during the construction period, signaled the start of rapid 
development in the sector. Field interviews with multiple stakeholders confirmed that NT2 HP’s 
mobilization of international private investments on a sustainable management and public–private 
partnership basis has helped shape the institutional and legal foundations for hydropower development 
in Lao PDR, and built government and sector capacities to manage similar large projects. The projects 
that followed boosted annual investment in the sector from $183 million in 2005 to above $2 billion by 
2015. Installed capacity increased from less than 700 MW in 2005 to around 7,367 MW in 2018.43 Over 
the 2012–2016 period, the electricity sector contributed about 5 percentage points of Lao PDR’s 33% 
increase in GDP, as measured in constant 2012 local currency terms.44  
 
103. Impact on poverty reduction. Satisfactory. According to the government’s latest national 
expenditure and consumption survey, the country’s poverty rate, measured by using the national poverty 
line, declined from 34% in FY2002–2003 to 23% in FY2012–2013 (meaning that about 1.5 million people 
were lifted out of poverty).45 Using an internationally comparable poverty line of $1.90/day at 2011 
purchasing power parity, the poverty rate declined from 24% to 15% over the same period. That put it 
on track to exceed the DMF target of reducing poverty rate below 15% by 2020.  
 
104. Furthermore, Lao PDR for the first time fulfilled the criteria to graduate from least developed 
country status in 2018. The United Nations Economic and Social Council plans to consider it for 
graduation at its next triennial review in 2021, with a view to graduating in 2024.46 Based on the 
evaluation mission’s discussions and observations, household living standards, including such 
noneconomic factors as household quality and health, have visibly improved in the project’s area of 
influence since 2005. This improvement is in line with national trends: nationally, rural household 
expenditure and consumption grew by about 2% per year during 2005–2018.  
 
105. The project helped launch rapid development of the hydropower sector, which in turn raised 
substantial revenues for the government to implement priority development strategies. It also 
contributed to the country’s electrification, which reached to near 90% of households and provided a 
reliable input to businesses. The growing use of natural resources and gradual opening up drove a robust, 
export-led economic expansion. It should be noted, though, that it is difficult to establish with accuracy 

 
42 International Monetary Fund. 2019. World Economic Outlook Database, October.  

https://www.imf.org/external/pubs/ft/weo/2019/02/weodata/weoselgr.aspx 
43 Electricité du Laos. 2019. Presentation to Joint ADB/World Bank Evaluation Mission. Vientiane (24 September). 
44 Estimated from Lao PDR Ministry of Energy and Mines. Government of the Lao people’s democratic Republic, Ministry of Energy 

and Mines. Energy Statistics 2018. Vientiane. 
45 https://data.worldbank.org/country/lao-pdr. 
46 United Nations. 2018. Report on the Twentieth Session (12–16 March 2018) Committee for Development Policy. Economic and 

Social Council. Official Records, 2018. Supplement No. 13. New York. 
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just what was the direct contribution of NT2 HP to achieving the poverty reduction impacts. The 
hydropower sector generated a limited number of jobs directly (around 20,000 jobs). Moreover, revenue 
leakage and weak public financial management has prevented a broader sharing of benefits from the 
development of natural resources.47 
 
106. Impact on environmental conservation. Less than satisfactory. As mentioned above, the expected 
outcome of ensuring the project’s environmental sustainability, including biodiversity conservation in 
NNT-NPA, was only partially achieved. The impact on forest, as measured by the discrete DMF indicator 
that is achieving a national target of 70% forest cover by 2020, is likely to be substantially achieved. 
National forest cover was 60.9% of the total land area in 2005 but declined to 58% by 2015. The 
government’s Decree No. 15 of 2015 appears, however, to have brought illegal logging under control. 
By 2020, the forest cover is expected to increase to 68%. The IED mission was also informed by the 
government that an ambitious national reforestation program and a reformed forestry sector framework 
are expected to help achieve the 70% forest cover target by 2022.  
 
107. As a project benefit, it is worth noting that in the course of its meetings with multiple officials in 
the energy, environment, agriculture, and finance ministries, the mission was informed that the project 
had contributed substantially to the development of Lao PDR’s environmental and social policy and 
institutional capacity. ADB’s earlier advice, for example, contributed to formulation of the Prime 
Minister’s Decree Number 192/PM on Compensation and Resettlement of the Development Project. These 
discussions also suggested that considerable in-country expertise in environmental and social 
management, as well as hydropower development, has been developed in the large number of people 
who have worked on NT2 HP in various capacities. This earned it the moniker “NT2 university.” While 
these were not explicit objectives of the project, strengthening of the country’s safeguard systems and 
capacity to manage environmental and social risks are important objectives for ADB’s 2009 safeguards 
policy.48  
 
108. Nonetheless, interviews with US dollar and Thai commercial lenders, civil society organizations, 
and donor staff suggest that, while the environmental and social policies are legally mandated and 
consistent with international standards, they have been inconsistently adhered to in subsequent 
implementation of other hydropower projects. The 2018 collapse of Saddle Dam D of the Xepian-Xe Nam 
Noy Hydroelectric Project in southern Lao PDR, which led to significant loss of lives, destruction, and 
homelessness among the local population, points to the attendant risks. That disaster is linked to NT2 HP 
inasmuch as Xepian-Xe Nam Noy is one of only four projects the government’s share (24%) within which 
is held through Lao Holding State Enterprise, the special purpose company initially established to hold 
NT2 HP shares.49 
 
109. Impact on power trade in the Greater Mekong Subregion. Highly satisfactory. As shown in Table 
1, the start of commercial operations at NT2 HP in 2010 tripled Lao PDR’s power export capacity at the 
time and helped launch rapid development of the county’s power exports into the Greater Mekong 
Subregion. These exports grew from 1,292 MW in 2010 to about 4,129 MW by mid-2019. In light of Lao 
PDR’s ample resources for low-cost hydropower production and its central position in the subregion, this 
expansion is expected to continue. About 3,000 MW of projects are under construction and negotiation, 
and memoranda of understanding for about 14,000 MW already have been signed with neighboring 
countries (footnote 45).    
 

 
47 World Bank Group. 2017. Lao PDR: Systematic Country Diagnostic. Report no: 112241-LA. Washington, DC. 
48 ADB. 2009. Safeguard Policy Statement. Manila. 
49 Lao Holding State Enterprise. 2019. Presentation to Joint ADB/World Bank Evaluation Mission. Vientiane (24 September).  
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Table 1: Lao People’s Democratic Republic Power Export Projects 
Project COD Year Total Capacity Export Capacity (MW) Offtaker Country 
Theun Hinboun 1998 220 MW 220  Thailand 
Houay Ho 1999 149 MW 126  Thailand 
Nam Theun 2 2010 1070 MW 946  Thailand 
Nam Ngum 2 2011 615 MW 597  Thailand 
Theun Hinboun 
Expansion 

2012 220 MW 220  Thailand 

Xekaman 3 2013 250 MW 225  Viet Nam 
Hongsa (Lignite) 2015–2016 1,778 MW 1473  Thailand 
Xekaman 1 2017 290 MW 290  Viet Nam 
Xekaman-Sanxai 2019 32 MW 32  Viet Nam 

COD = commercial operation date, MW = megawatt. 
Source: Electricité du Laos. 2019. Presentation to joint ADB/World Bank evaluation mission. Vientiane (24 September). 

 

110. Overall, the project’s positive impacts on growth, poverty reduction, power trade, and private 
sector development outweigh its shortcomings in environmental conservation impacts. On this basis, the 
project’s development impact is rated satisfactory. 
 

B. ADB and Cofinancier Performance 
 
111. ADB performance. Satisfactory. Feedback to the mission from its discussions with government 
officials, NTPC, and donor staff indicates that, in close collaboration with the World Bank, ADB was 
instrumental in designing and implementing the project. ADB was closely involved in preparatory studies 
during 2002–2005, supporting two phases of TA studies. ADB sought to complement the due diligence 
work of the World Bank, jointly ensuring that the two institutions complied with their respective 
safeguard policies, and sector issues were addressed appropriately. ADB also provided TA for 
implementation capacity building and especially for social safeguards monitoring. During 
implementation, ADB was responsive to government and NTPC needs and it approved procurement and 
disbursement applications in a timely manner. ADB participated in all joint IFI missions. During 2013–
2016, however, ADB safeguards specialists did not participate in joint IFI missions, 50  although a 
consultant under the second TA program was monitoring social safeguards implementation.  
 
112. From early 2017, ADB, alongside the World Bank, increased its monitoring of the project’s 
safeguards implementation and played a major role in helping the government and NTPC address 
emerging safeguards issues. ADB actively participated in the joint working group established with the 
World Bank, NTPC, and the government at central and local levels to systematically identify 
noncompliance issues and shortcomings and develop the comprehensive action plan to meet the 
concession agreement’s resettlement objectives and provisions, leading up to closure of the resettlement 
implementation plan in July 2018. 
 
113. ADB played a key role in mobilizing debt for the project through its nonsovereign loan and 
guarantee. The appraisal team conducted in-depth due diligence to assess and mitigate key project risks. 
In particular, the appraisal team reviewed in detail project competitiveness risk assessments prepared 
using a least-cost probabilistic analysis. This confirmed that costs for the project were minimized for 
Thailand and Lao PDR and mitigated any demand risk. The team also assessed foreign exchange risk, 
which was reduced by matching the debt profile with tariff payments and offtake and hydrology risks, 
which were mitigated by introducing take-or-pay offtake conditions on EGAT, an internationally 
creditworthy offtaker in the region. The team also helped introduce a revenue stabilization mechanism 
to mitigate hydrological risk. 
 

 
50 Except for a brief mission in 2013.  
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114. A review of the many joint IFI mission aide-mémoire found that they frequently cited problems 
with the livelihood programs ranging from basic assumptions to implementation problems, but it is not 
clear these warnings were heeded. Taken as a whole, the aide-mémoire indicates a lack of continuity, 
particularly regarding social safeguards expertise, and weaknesses in agriculture, community institutions, 
and rural development. The principal issue, however, is that NTPC appeared to be more responsive to the 
engineering and construction inputs from IFI missions, but neither NTPC nor the government appeared 
to make adequate use of the safeguards-related inputs. Both parties focused on fulfilling their duties 
under the concession agreement, which was overly prescriptive on social and environmental 
requirements. The problems were raised repeatedly to the highest levels, especially by the POE, but were 
ignored until closing of the resettlement implementation period became an issue. At that time, ADB, 
along with other parties, established the joint working group to develop mitigation measures and 
responses.  
 
115. ADB and World Bank resident staff made frequent site visits during preparation, with specialists 
representing many disciplines of the environmental sciences. However, criticisms were offered to the 
evaluation team during interviews in the field and via emails about the level of experience of some of the 
banks’ environment and/or biodiversity specialists, particularly regarding their ability to fully appreciate 
management issues and their complexity. Additional concern was expressed about continuity and 
consistency of the banks’ conclusions, their recommendations following field visits, and their provision 
of clear guidance to succeeding mission staff. 
 
116. Some other gaps include (1) underestimation of the government’s operational capabilities and 
capacities despite that many pertinent studies conducted prior to project preparation had revealed 
compelling evidence of across-the-board institutional inadequacies; and (2) use of vague, subjective 
environmental indicators that were difficult to measure and a lack of baseline data that further 
compounded the difficulty of assessing the status and trends of wildlife populations.  
 
117. Overall, ADB’s front-end work evinced some shortcomings in the project’s design, the application 
of lessons learned, and adequacy of the monitoring framework, but the quality of appraisal appears to 
have been close to prevailing standards. At implementation stage, the joint supervision aide-mémoire 
was generally timely and covered the key required issues. Although the multiyear absence of participation 
from safeguards specialists may have contributed to inadequate attention being paid to emerging 
safeguards issues, ADB did react in an appropriate manner to facilitate completion of the project.  
 
118. Cofinancier performance. Satisfactory. Feedback to the mission from its discussions with 
government officials and NTPC indicates that the World Bank was effective in coordinating the IFI project 
review missions and in leading consultations with the government to develop actions for addressing 
implementation issues. Because the respective contributions of ADB and the World Bank are difficult to 
separate, however, accountability for the previously assessed shortcomings in the project’s design, the 
application of lessons learned, the adequacy of the monitoring framework, the protection of the NNT-
NPA, and the implementation of environmental safeguards also should be shared. Nevertheless, as 
already noted, the World Bank and AFD are continuing to support measures and institutional 
arrangements to address the remaining social and environmental issues associated with the NT2 HP 
through AFD’s NP-LAF, and components of the World Bank’s LENS II.  
 

C. Borrower and Executing Agency Performance 
 
119. The mission’s discussions with government officials and World Bank and ADB staff indicate that 
the borrower’s performance has been mixed. The government met all loan effectiveness conditions ahead 
of schedule and consistently backstopped NTPC for implementing project activities. It continuously 
provided high-level support to the IFIs’ joint missions throughout the lengthy project preparation and 
implementation period, as well as the multiplicity of separate monitoring, reporting, and study missions 
(international advisory group, independent monitoring agent, POE, LTA, dam safety review panel, etc.). 
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In terms of compliance with loan covenants, a major challenge involved implementation of the fiscal 
planning, budget preparation, budget execution, accounting, and financial reporting requirements 
specified in the loan agreement. As already noted, before 2017, there was a gap between revenues 
received and allocation to eligible programs. This gap was remedied in 2017, however, and indications 
are that the project appears to have induced broad accountability and transparency for revenue 
generation from NTPC to the government.  
 
120. Other major challenges relate to effectiveness of the specially created WMPA in protecting NNT-
NPA from illegal logging and poaching, as well as that of the local authorities in implementing rural 
livelihood restoration programs in project-affected villages on the Nakai Plateau, NNT-NPA, and the 
downstream area on the Xe Bang Fai River. As of the time of the independent evaluation mission (October 
2019), however, WMPA had brought in a new director who is expected to work effectively to strengthen 
biodiversity conservation through effectively implementing current and projected priority protection 
programs, improving institutional coordination, and pursuing an enhanced mandate for the protection 
of what is now a national park. In parallel, the World Bank’s LENS II is working with the Khammouane 
and Bolikhamxay provincial authorities to improve the capacity of local officials to manage protected 
areas and rural livelihood improvement programs. 
 
121. NTPC has successfully developed and built a 1,070 MW power plant that is generating the 
expected revenues for the government, but it has struggled to effectively support the rural livelihood 
restoration and environmental protection programs in line with its commitments. It appears to have 
diligently attempted to implement the requirements of the concession agreement as well as the 
recommendations of the environmental and social panel of experts (POE), the independent monitoring 
agent, and the lenders’ technical adviser (LTA).  
 
122. On this basis, the borrower and NTPC’s performance is rated satisfactory. 
 

D. Assessment of ADB’s Nonsovereign support 
 
123. ADB supported the project using a combination of sovereign and nonsovereign financing 
instruments, including a sovereign loan of $25 million to the government , a nonsovereign loan of $50 
million to NTPC without government guarantee, and a political risk guarantee for up to $50 million to 
commercial lenders (footnote 5). This section assesses the two nonsovereign operations using IED 
guidelines for evaluating nonsovereign operations,51 focusing on a few additional evaluation criteria 
supplementary to those applicable for sovereign operations already covered in earlier sections. 
 
124. Development results. Satisfactory. First, the project’s contribution to private sector development 
is satisfactory. Based on interviews with government officials, as well as US dollar and Thai commercial 
lenders, the power purchase agreement and concession agreement for NT2 HP have served as templates 
for subsequent independent power producer projects (mostly relating to hydropower). The public–private 
participation approach developed under NT2 HP and involving the Lao Holding State Enterprise as the 
vehicle for government equity participation has been replicated in two subsequent hydropower projects 
and one major (1,778 MW) lignite power project. Overall, as mentioned above, NT2 HP helped lay the 
institutional and legal foundations for attracting private investments to hydropower development in Lao 
PDR. Nevertheless, even as the market has expanded, the government has not shifted to a more market-
based concession regime that would help attract the most highly qualified project developers. Second, 
the project’s business success is excellent. Per applicable guidelines, the assessment of business success 
is based on the same indicator—the financial internal rate of return (FIRR)—as is applied for financial 
sustainability, which already was discussed in Chapter 4. A detailed analysis is provided in Appendix 4. 
Lastly, and as assessed in earlier sections, the project’s contribution to ADB’s strategic development 

 
51 IED. 2014. Guidelines for the Preparation of Project Performance Evaluations on Nonsovereign Operations. Manila: ADB. 
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objectives; its economic performance; and its environment, social, health, and safety performance are all 
satisfactory. 
 
125. ADB additionality. Satisfactory. Through its discussion with a sample of US dollar commercial 
lenders, the mission confirmed that the ADB guarantee had been a necessary condition for their financial 
participation in the project. In addition, according to the interviews with Thai financiers, ADB and the 
World Bank’s involvement, in conjunction with a very strong project sponsor (Electricité de France), 
provided comfort to Thai commercial lenders in the face of substantial risks (country, construction, 
repayment, and others) associated with such a large and pioneering project in Lao PDR. Finally, as already 
noted, ADB’s TA at the preparation and implementation stages made a substantial contribution to 
assessing the project’s environmental risks; assessing and building government capacity to manage these 
risks; and monitoring of safeguards implementation, particularly in relation to sustainability of the 
livelihoods of resettlers on the Nakai Plateau.  
 
126. ADB investment profitability. Satisfactory. The ADB nonsovereign loan for NT2 HP, which was 
denominated in US dollars, earned a margin of 3.0% before the commercial operation date (COD) of the 
NT2 HP power plant and 2.75% post-COD for tranche A; 3.5% and 3.0%, respectively, for tranche B; plus 
a front-end fee of 1%. This pricing was reasonable and should allow ADB to earn an overall margin that 
is above the cost-recovery price generated by ADB’s pricing tool at appraisal. NTPC, the borrower, has 
made loan interest and principal payments on a timely basis. Its financial performance has been 
satisfactory and is expected to continue to be satisfactory. Although NT2 HP’s complexity made for a 
lengthy project preparation process, the resulting higher due diligence costs would not really be 
significant compared with an average margin of about 3.0% plus the 1% front-end fee. Also, ADB’s 
political risk guarantee has never been called and its profitability level should presumably have exceeded 
the expectation at appraisal.  
 
127. ADB work quality. Satisfactory. In its discussions with ADB’s management and staff, IED was 
informed that the screening, appraisal, structuring, monitoring, and supervision of the project were all 
jointly undertaken by its sovereign and nonsovereign teams. On this basis, the assessment of ADB’s 
performance in Chapter 5, Section B provides an adequate proxy for that of ADB’s work quality.  
 



CHAPTER 5 

Overall Assessment, Issues, and 
Lessons 

A. Overall Assessment

128. This was a complex project in a high-risk environment. ADB and the World Bank responded to
the challenge by investing in a lengthy preparation period and multiple consultations with affected
people and international civil society. In light of NT2 HP’s status as the first major project following
extensive controversies concerning the environmental and social impacts of large dams and that
culminated in the World Commission on Dams report, the IFIs proposed, and the government agreed, on
an ambitious set of project objectives. Moreover, in clear recognition of the many risks associated with
implementing a complex project in partnership with a relatively inexperienced and limited-capacity
government, and in a concerted effort to “get everything right,” as it were, before the project was
started, the IFIs supported NTPC and the government in the negotiation and agreement of a 1,362-page
concession agreement.

129. The project has been effective in providing electricity, generating revenues, and achieving most
of its social outcomes, although there are some remaining gaps in meeting environmental targets. These
gaps are being addressed by ongoing programs supported by NTPC and the government in accordance
with the concession agreement. Overall, the project is assessed as successful. This is in line with the
successful rating in the PCR and extended annual review report, despite differences in ratings on various
criteria (Table 2). It also is consistent with the overall assessment by the Independent Evaluation Group
of the World Bank Group (see Appendix 5 for a detailed comparison on specific ratings).

Table 2: Ratings Comparison among the Project Performance Evaluation, 
Project Completion, and Extended Annual Review Reports 

PCR/XARR Validation 
Criteria PCR Rating 

XARR 
Rating 

PPER Rating 
(SO/NSO) Key Reasons for Disagreements 

Relevance/Development 
Results 

Highly 
relevant 

Satisfactory Relevant/Satisfactory The project design did not fully 
apply some of the highly 
relevant lessons and 
recommendations emerging 
from the earlier experience in the 
very same area, and it included 
an overly prescriptive instrument 
(the concession agreement) that 
did not provide adequate 
flexibility for attaining some of 
the envisaged outputs and 
outcomes in the challenging 
circumstances facing this 
project. 

Effectiveness/ADB 
investment 
profitability 

Effective Satisfactory Effective/Satisfactory 
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PCR/XARR Validation 
Criteria PCR Rating 

XARR 
Rating 

PPER Rating 
(SO/NSO) Key Reasons for Disagreements 

Efficiency/ADB work 
quality 

Highly 
efficient 

Satisfactory Efficient/Satisfactory The project’s environmental and 
social components were 
delayed, had cost overruns, and 
did not fully achieve all intended 
outcomes. The economic 
internal rate of return was below 
the 18% cutoff for a highly 
efficient rating. 

Sustainability/ADB 
additionality 

Likely 
sustainable 

Satisfactory Likely sustainable/ 
Satisfactory 

 

Overall assessment Successful Successful Successful/Successful  

Preliminary assessment 
of impact 

Satisfactory  Satisfactory  

Performance of 
borrower and executing 
agency 

Satisfactory  Satisfactory . 

Performance of ADB Satisfactory  Satisfactory  
ADB = Asian Development Bank, NSO = nonsovereign operations, PCR = project completion report, SO = sovereign operations, 

XARR = extended annual review report. 

 

B. Issues 
 

130. Based on the evaluation’s findings, several project-related issues emerge that deserve continuing 
attention of the government, NTPC, and IFIs: 
 
131. Continued support for livelihood sustainability. In the course of the mission, the independent 
evaluation team was briefed by NTPC, ADB and the World Bank’s staff in Vientiane and Bangkok, AFD, 
and government officials at the national and local levels about the many ongoing initiatives designed to 
address a variety of residual issues touching on the livelihoods of project-affected peoples in the Nakai 
Plateau, NNT-NPA, project lands, and downstream areas. These include the Nam Theun Development 
Fund (funded by NTPC, administered by local authorities), the Nakai Plateau Livestock, Agriculture and 
Forestry Project (funded and administered by AFD), the Social and Environmental Remediation Fund 
(funded by NTPC, administered by local authorities), NTPC’s contribution to the WMPA budget, and 
components of the World Bank’s LENS II Project. In line with the POE’s view, the evaluation is cautiously 
optimistic that, provided these efforts continue to be monitored and implemented by the government 
and IFIs, they eventually will achieve their expected objectives of enhancing sustainability of the 
livelihoods of the project-affected people 
 
132. Enhancing biodiversity conservation. The fact that the project has so far not achieved the 
expected objective of enhancing biodiversity conservation should not discourage the government from 
continued engagement. Protection and sustainability of a 400,000 ha watershed with 32,000 rural 
residents, 28 languages, a lengthy international border, and numerous highly valued plants and animals 
will remain a major challenge for the lifetime of the concession agreement and beyond. It also underlines 
the importance of establishing institutional arrangements tailored to the capacity and capability of the 
Lao national, provincial, and local governments to address the challenge and arrange an architecture that 
maintains qualified leadership, staffing, and ability to implement stated objectives. The Prime Minister’s 
Decree Number 36 establishing the Nakai-Nam Theun National Park in February 2019 poses a major 
challenge to be further addressed should the park aim to reach a management standard to be included 
on the International Union for Conservation of Nature’s Green List and to qualify as a World Heritage 
site. Thus, in light of the ongoing support from components of the World Bank’s LENS II Project and 
NTPC’s continued contribution to the WMPA budget, this evaluation is cautiously optimistic about 
eventually achieving these expected objectives, provided that efforts continue diligently to be monitored 
and implemented by the government and IFIs. 
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Reservoir management. All parties need to remain vigilant and restore and strengthen reservoir and 
riverine fisheries management to optimize use of the available fisheries resources, which have emerged 
as the principal livelihood pillar for many of the project-affected villages. It is thus critical that the 
effectiveness of management involving the village fisheries committees, WMPA, District Office of 
Agriculture and Forestry, and Reservoir Management Committee be evaluated regularly to ensure 
sustainability of fish stock (particularly of native species), counter illegal efforts to access fish inside the 
protected areas, and implement required actions on a timely basis. Equally, it is essential that the 
Adaptive Management Committee and the Adaptive Management Plan to address residual impacts and 
evolving conditions on fisheries and livelihoods of communities along the Xe Bang Fai and near Nam 
Theun be resuscitated if effective fisheries management is to be achieved. 
 

C. Lessons 
 
133. Based on the project’s experience and the findings of the evaluation, a few important lessons 
deserve to be highlighted for consideration in future projects: 
 
134. IFI collaboration can yield a major developmental contribution with a high-risk project in a 
limited-capacity country. The close and effective collaboration of ADB, the World Bank, and other IFIs 
from an early stage provided the necessary confidence for the private sector to undertake a pioneering, 
complex, and large-scale project in a limited-capacity country. Although the total IFI loans and guarantees 
were modest in scale, the independent evaluation team established that they had been a necessary 
requirement for the international dollar financiers to extend loans to NTPC. The involvement of the IFIs 
clearly provided the initial comfort and confidence needed to extend financing with the assurance that 
the government will honor its obligations under the project. In addition, the government’s consistent 
honoring of its obligations to date under NT2 HP has made a major impact in stimulating subsequent 
private sector investment in the power sector and power trade in the Greater Mekong Subregion.  
 
135. Quality project sponsors are essential for success, but their limitations and country capacity 
constraints also need to be considered. The selection of a well-qualified developer as the primary equity 
holder in the NTPC consortium appears to have played a major role in the efficient construction and 
operation of the dam and power facilities with very modest cost and time overruns. Additionally, the 
government’s commitment as seen in its equity in NTPC (through Lao Holding State Enterprise) and the 
guarantees backstopped by the IFIs also provided an incentive for it to honor its obligations in such policy 
and regulatory aspects as permitting, clearances, and others. On the other hand, entrusting a power 
company with implementation of a complicated social and environmental development program may 
not have been the best option. Biodiversity conservation, as well as resettlement and livelihood 
restoration, are not engineering issues, and it is clear that NTPC was not a very appropriate institution to 
manage implementation of these programs by itself, especially given the country’s limited institutional 
capacity. This should have been more carefully considered during appraisal and in making institutional 
arrangements. 
 
136. A large, complex development project requires a commensurate and substantive long-term 
commitment. The exceptionally long preparation and implementation periods (2003–2019) were 
essential to provide sufficient time for analysis, appraisal, and supervision of a complex project and ensure 
an eventually successful outcome in a high-risk context. This extended period enabled oversight and 
validation of the power plant’s operation and export potential several years past commissioning and 
provided adequate oversight during implementation of the environmental and social programs, which 
required several adjustments to deliver the final outcomes. While the resulting benefits appear to be 
commensurate with the attendant costs, the NT2 HP experience is indicative of the firmness and longevity 
of institutional and resource commitments that may be required to successfully undertake similar projects 
in the future. 
 



34 Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project 
 

 

137. It is important to avoid overly ambitious objectives in project design. The enhancement of 
biodiversity conservation in NNT-NPA was an overly ambitious objective. The area to be protected 
involved the entire watershed and an area downstream. Its size challenged the capability and capacity of 
a number of agencies to plan, implement, and sustain conservation requirements. With the benefit of 
hindsight, it can be seen that even the requisite output—NNT-NPA protected from illegal logging—would 
have been a stretch for the purposely created WMPA, whose ability to assume its mandate of protecting 
NNT-PA, managing reservoir fisheries, and restoring the livelihoods of enclave villagers remains a major 
challenge nearly two decades after its establishment in 2001. Also, the fact that the objective of 
enhancing biodiversity conservation was added on to a complex $1.4 billion hydropower project in a 
high-risk setting inevitably led to its ending up lower on the priority scale, as suggested by the 4-year 
gap in the participation of ADB safeguards specialists in the joint IFI supervision missions. This suggests 
that enhancing biodiversity conservation may better have been pursued as a separate, stand-alone 
project, albeit one suitably phased with overall project preparation and implementation.  
 
138. Overly prescriptive approaches limit the scope for adaptive management of livelihood restoration 
programs for project-affected people. Clear recognition of the many risks associated with implementing 
a complex project in partnership with a relatively inexperienced and limited-capacity government led to 
a concerted effort to “get everything right,” as it were, before the project even started. That is reflected 
in the negotiation of a comprehensive and highly detailed concession agreement, a 1,362-page legal 
document. Again, with the benefit of hindsight, it appears that the minutely detailed and prescriptive 
nature of this instrument limited the scope for adaptive management of a variety of issues that arose in 
the course of implementation. Specifically, while NTPC appears to have attempted diligently to 
implement the requirements of the concession agreement, the rigidity of its requirements seems to have 
driven a top-down strategy to developing livelihood restoration measures that was at variance with past 
lessons about the desirability of bottom-up approaches, which were introduced only very late in the 
implementation stage.  
 
139. Biodiversity conservation in the context of hydropower projects requires an approach whereby 
“conservation forest” is balanced with “production forest” as a source of income for affected people. To 
date, ADB, the World Bank, and international organizations consider many of the village forest activities 
as failures (e.g., trees are being cut down to the roots) with government advisors having little 
understanding of forestry practices in relation to biodiversity conservation and sustainable practice. In 
general, the focus on preserving the biodiversity of forest has perhaps come at the expense of adopting 
a more inclusive approach whereby “conservation forest” is balanced with “production forest” as a 
source of income for affected people. Admittedly, this is difficult to implement, but the benefits might 
have produced more food sources and helped offset the inclination to hunt or log in conservation areas 
thereby protecting them for the longer-term. 

 

140. It is essential to carefully study and consider less socially and environmentally disruptive options 
in investment decision making in hydropower. Possible alternatives in future cases, for example, could 
include river offtake, run of the river, small decentralized hydro systems, and backup from solar and wind 
power. The choice should be made through a participatory assessment that gives the same weight to 
social and environmental dimensions as to technical and economic aspects. The findings of this 
evaluation reconfirm how difficult it is to achieve all the social and environmental objectives in a large 
trans-basin diversion project like NT2 HP, even when the team has the highest level of competence and 
puts the most comprehensive efforts into safeguards management. 
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APPENDIX 1: DESIGN AND MONITORING FRAMEWORK 
 

Design Summary 
Performance Indicators and 

Targets Assessment Project Achievements 

Impact    

Sustainable economic growth Sustained GDP growth of 6%–7% 
in Lao PDR throughout the 2009–
2034 project operating period 

On track to be 
achieved 

GDP growth rate averaged 7.8% over the past decade and would 
average 6.7% during 2000–2024 according to the International 
Monetary Fund’s World Economic Outlook 2019, although it fell 
from 6.3% in 2018 to 4.8% in 2019, mainly due to natural disasters 
that affected the agricultural sector.  

Poverty reduction in Lao 
People’s Democratic Republic 

Reduction in the percentage of 
people living below the poverty 
line to below 15% by 2020 

On track to be 
exceeded 

Using an internationally comparable poverty line, this percentage 
was reduced from 24% in FY2002–2003 to 15% in FY2012–2013.  

 Graduate from being a least 
developed country by 2020 

Substantially 
achieved 

Lao People’s Democratic Republic fulfilled the eligibility criteria in 
2018 for graduation from least developed country status. The United 
Nations Economic and Social Council plans to consider it for 
graduation in 2021, with a view of graduating it in 2024.  

Environmental conservation Achieve the national target of 
70% reforestation by 2020 

Likely to be 
substantially 
achieved  

Forest cover declined from 60.9% of total land area in 2005 to 58% 
in 2015. The government’s 2015 moratorium on logging and an 
ambitious national reforestation program are anticipated to raise 
forest cover to 70% by 2022. By 2020, the forest cover is expected to 
increase to 68%. Forest area as a percent of total land area grew from 
73.1% in 2005 to 82.1% in 2016. 

Outcome 

Provide stable and affordable 
electricity to Thailand and the 
Lao PDR in an environmentally 
and socially sustainable way 

Export 5,354 GWh of electricity to 
Thailand and provide 200 GWh of 
electricity to Lao PDR consumers 
by 2010 

Achieved These targets have been exceeded for every year of the plant’s 
commercial operation (i.e., since 2011), with more than 300 GWh 
dispatched to Lao PDR annually. 

Generate revenue for the 
government through the 
project for its poverty reduction 
and conservation programs 

Revenues clearly reflected in 
annual budget allocations for 
eligible priority poverty and 
environmental programs from 
2010 

Achieved Before 2017, there was a persistent gap between revenues received 
from NT2 HP and their allocation to eligible priority programs. In the 
2017 budget, however, the government allocated $66.3 million to 
close that gap. By end-2017, the government had received estimated 
net revenues from NT2 HP of $180.4 million and allocated a total of 
$195.2 million to eligible programs and projects.  

 Actual spending on eligible 
priority programs clearly reflected 
in quarterly budget execution 
reports and financial statements 
by 2010 

Substantially 
achieved 

The requirement for quarterly reporting was revised to annual 
reporting in 2014. In its annual budgets, the government has 
allocated project revenues to eligible priority poverty reduction and 
environment programs and met the requirement to report actual 
spending on eligible priority programs in annual budget reports. 
Summary budgets have been approved by the National Assembly 
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Design Summary 
Performance Indicators and 

Targets Assessment Project Achievements 
every year and made public. The allocation of NT2 HP revenues has 
been included in all years since 2009–2010. 

Protection of the NNT-NPA Satisfactory implementation of 
social and environmental 
programs under SEMFOP 
throughout the concession period 
(by the Lao government) 

Not yet 
achieved 

SEMFOP I and II were not implemented satisfactorily. A SEMFOP III 
has been in implementation since 2017 with additional financing 
from the World Bank-financed LENS II Project and is showing good 
progress. 

 Absence of legitimate claims by 
project-affected people 

Not Applicable Per the project completion report, this indicator refers to claims 
beyond the restrictions on use required for NNT-NPA protection. 
There are no claims, but the indicator is not relevant to the outcome. 

Outputs 

Physical infrastructure built for 
power generation 

Construction of dam and power 
generation facilities by 2009 

Achieved Achieved with commercial operation date slightly later than planned, 
in April 2010 

Physical infrastructure built for 
power transmission 

Construction of 138 km of 
transmission lines to Thai grid and 
70 km in Lao People’s Democratic 
Republic grid by 2008 

Achieved The project built (i) a single-circuit, 115-kilovolt, 70-km line to supply 
power to the Lao People’s Democratic Republic domestic system, and 
(ii) a double-circuit, 500-kilovolt, 138 km transmission line to the Thai 
border to supply electricity into the Electricity Generating Authority 
of Thailand system. 

Environmental measures 
implemented 

Satisfactory implementation of 
environmental management plan 
measures under EAMP and project 
implementation plan 

Achieved Despite delays as well as challenges in many areas, most EAMP 
measures were implemented as planned, with NTPC paying attention 
line by line to the concession agreement’s requirements.  

Resettlement and ethnic 
minority development plans 
implemented 

1,120 Nakai Plateau families 
satisfactorily resettled, and 
incomes improved to the National 
Rural Poverty Line by 2011 

Substantially 
achieved 

The project relocated 1,310 households from the Nakai Plateau and, 
by 2011, their incomes had improved beyond the national rural 
poverty line. Nevertheless, it is not clear whether various associated 
issues have been satisfactorily addressed. Continuing remediation of 
livelihood sustainability issues is being provided by the Agence 
Française de Développement’s Nakai Plateau Livestock, Agriculture 
and Forestry Project. 

 Project lands and downstream 
areas affected people 
satisfactorily compensated and 
resettled and alternative 
livelihoods in place by 2010 

Partially 
achieved 

This was achieved for affected people in project lands. Three NTPC 
surveys between 2009 and 2014 showed increased household 
consumption and dietary diversity, but incomes had decreased over 
the same time for about 10,000 households. These households may 
have been unable to restore their livelihoods to the pre-project level. 
The World Bank’s safeguards compliance review in 2017 cited this 
uncertainty as an issue to be addressed. The independent evaluation 
mission confirmed that residual adverse impacts continue to be 
addressed by NTPC through the Social and Environmental 
Remediation Fund administered by the local authorities.  
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Design Summary 
Performance Indicators and 

Targets Assessment Project Achievements 
 Ethnic minority development 

plans satisfactorily implemented 
by 2015 

Partially 
achieved 

Implementation of social programs had proceeded smoothly, with 
no reports of conflict or antagonisms between different ethnic 
groups. Incomes of all ethnic groups have increased and reached the 
project targets, but the programs and ultimate practices were not 
sufficiently modified to match the characteristics or needs of 
individual minority groups. While the effort was assessed as being 
“conducted in a fair and equitable manner,” it also paid “inadequate 
attention to ethnicity in implementation and monitoring and 
evaluation, as noted by the POE.”   

NNT-NPA protected from illegal 
logging 

Provision of alternative livelihoods 
for 5,800 ethnic minorities (access 
restriction in NNT-NPA) by 2015 

Not achieved The protection of NNT-NPA from illegal logging was not achieved. 
Poaching and timber extraction has continued throughout 
implementation. Ineffective implementation of SEMFOP I and II 
meant that provision of alternative livelihoods for 6,313 (as of 2018) 
ethnic minority people was not achieved. 

Strengthened public 
expenditure management 
system 

Fiscal planning, budget 
preparation, budget execution, 
accounting and financial 
reporting by 2010 

Achieved Summary budgets have been approved by the National Assembly 
every year and made public (in most years, longer than 60 days after 
approval by the National Assembly). The allocation of NT2 HP 
revenues has been included in all years since FY2009–10. 

 Satisfactory peer review by 
International Organization of 
Supreme Audit Institution 
member by 2020 

Achieved Peer review was undertaken by the New Zealand Office of the 
Auditor General in 2008. It concluded that the State Audit 
Organization (SAO) had the capability to undertake adequate audit 
and provided advice on achieving readiness for NT2 HP audits. In 
response, the SAO prepared an Action Plan 2009–2020. The 2016 
SAO self-assessment, with help from an international consultant, 
identified progress on the Action Plan since 2010 in building SAO’s 
institutional capacity, improved audit planning, increased coverage, 
initial introduction of International Organization of Supreme Audit 
Institutions standards and a quality assurance approach, improved 
human resource capacity, and some improvement in reporting to the 
National Accounts.  

 Satisfactory budget and 
expenditure reports prepared by 
2010 

Achieved Audited annual financial reports have been prepared for FY2009–
2010 to FY2014–2015. The international financial institutions are 
awaiting the audited financial reports for FY2015–16. 

EAMP = environmental assessment and management plan, GDP = gross domestic product, GWh = gigawatt-hour, km = kilometer, Lao PDR = Lao People’s Democratic Republic, 
LENS II = Second Lao Environment and Social Plan, NNT-NPA = Nakai-Nam Theun National Protected Area, NT2 HP = Nam Theun 2 Hydroelectric Project, NTPC = Nam Theun 2 
Power Company, POE = panel of experts, SAO = State Audit Organization, SEMFOP = social and environmental management framework and operational plan. 
a Lao Ministry of Agriculture and Forestry, as reported in the Vientiane Times, 30 May 2019. http://www.xinhuanet.com/english/2019-05/30/c_138102470.htm 
b https://www.afd.fr/fr/developper-lagriculture-lelevage-et-la-peche-sur-le-plateau-de-nakai?origin=/fr/recherche?page=all&view=start. 
Sources: ADB. 2019. Project Completion Report: Greater Mekong Subregion: Nam Theun 2 Hydroelectric Project in Lao People’s Democratic Republic. Manila and Independent 
Evaluation Department analysis. 
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APPENDIX 2: STATUS OF COMPLIANCE WITH LOAN AGREEMENT (NO. 2162) COVENANTS 
 

Loan Agreement Covenant Reference 
Status of Compliance 

Project Completion Report Project Performance Evaluation Report 

Project Affected Persons in Downstream 
Areas  
In the event that the compensation and 
mitigation program for the Downstream 
Areas exceeds the allocated budget 
provided for in Schedule 4 to the 
Concession Agreement, the Borrower shall 
take or cause to be taken such action as 
shall be necessary to: (a) apply the 
mitigation principles and measures and 
provide to the Project Affected Persons 
compensation and rehabilitation 
entitlements in accordance with the 
principles and objectives set forth in Part 1 
of Schedule 4 to the Concession Agreement 
and the relevant Additional Plan; and to 
this end, shall (b) undertake informed 
consultation with the Project· Affected 
Persons and make publicly available the 
plans designed to provide the required 
entitlements; and (c) promptly notify ADB 
of such occurrences and furnish the plans 
prepared to ADB. 

Schedule 5, 
Para. 14 

Complied with. 
 
The Downstream Program was implemented 
during 2006–2012. The Downstream Program 
provided compensation for loss of riverbank 
gardens, community compensation in the form 
of shares in the village income restoration fund, 
livelihood assistance, water supply and 
sanitation projects, as well as assistance to the 
government health systems in the Downstream 
Areas. An additional one-year transition with 
extra funding of $2.3 million allocated by NTPC 
was undertaken to provide cash compensation 
to hinterland villages with only minor impacts 
on income from the project. Responsibility for 
Downstream Program has been handed over 
from NTPC to the Government. Impacts will be 
monitored on an ongoing basis through the 
Adaptive Management committee and 
grievance redress mechanism. 
Extensive public consultation was undertaken 
prior to the project and documented in the SDP. 
Further public consultation was undertaken 
prior to cash compensation payments being 
made in 2012 as part of the extension to the 
Downstream Project. ADB was notified of the 
extension to the Downstream Project (DSP) and 
participated in discussion relating to the design 
of the extension period. 

Partially complied with 
 

The mitigation principles and measures were 
applied, but IED has not seen credible and 
documented evidence of their effectiveness. 

SEMFOP and WMPA 
The Borrower shall: (a) carry out the 
institutional strengthening program for 
WMPA, as contemplated by the SEMFOP, 
satisfactory to ADB; (b) cause WMPA to 
implement, with specific plans, budget and 
timetable, the compensatory forestry 
program introduced into the SEMFOP in 

Schedule 5, 
Para. 16 

Complied with. 
 
Following significant concerns with the 
performance of WMPA including its financial 
mismanagement, the Government terminated 
contracts with the majority of WMPA staff, and 
as part of SEMFOP III, significant improvements 
in administration and fiduciary management are 

Partially complied with 
 

WMPA has repeatedly failed to live up to its 
mandate of protecting NNT-PA, managing 
reservoir fisheries, and restoring the livelihoods 
of enclave villagers. The recent appointment of 
a new director offers grounds for cautious 
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Loan Agreement Covenant Reference 

Status of Compliance 

Project Completion Report Project Performance Evaluation Report 
accordance with the requirements of ADB's 
forestry policy; and (c) by no later than 1 
May of each year, commencing in 2005, 
prepare, or cause to be prepared, and 
provide to ADB for its review and 
comment, an Annual Implementation Plan, 
and thereafter implement said Annual 
Implementation Plan giving due regard to 
ADB's views thereon. 

being put in place. EAMP and SEMFOP included 
a requirement for 28,700 ha of compensatory 
forestry restoration and reforestation. It was 
envisaged that this would be carried out in 
degraded forest areas on the Nakai Plateau or 
watershed areas, but suitable areas were not 
available in the project area. MAF undertook 
300,000 ha of reforestation in Lao PDR since 
2008, of this 38,960 ha (the majority financed 
by NT2 HP revenue, ADB or the Government) 
was assessed as meeting eligibility criteria under 
ADB Forestry Policy (1995), as originally set out 
in the NT2 HP EAMP (present crown cover less 
than 20%; potential for good regeneration – a 
mixture of species is available on the ground; 
and low human pressure on the areas). This 
comprised 21,066 ha of reforestation activities 
that have already been completed and 17,894 
ha where there is a realistic chance of 
achievement between 2018 and 2022. 

optimism, but it is still too early to tell if 
WMPA’s performance will improve.  
 

Community Forestry Management Plan 
By no later than 15 May 2005, the 
Borrower shall cause NTPC to prepare and 
to provide to ADB for its review and 
comment a community forestry 
management plan for the Resettlement 
Area; and thereafter implement such plan 
as shall have been agreed with ADB, in a 
manner acceptable to ADB. 

Schedule 5, 
Para. 20 

Complied with. 
 
The Community Forestry Management Plan was 
implemented but did not have the expected 
levels of revenue generation for resettlement 
communities. The Forestry Management Plan 
was updated in 2018, including hamlet-level 
community forest plans. The comprehensive 
action plan includes medium term development 
plan actions for forestry livelihoods. POE and 
LTA have accepted this approach. 

Partially complied with 
The original Community Forestry Management 
Plan—being top-down, with no local 
participation—was not true to its label and 
failed. New plans are being developed, but 
their results are not documented. 

ADB = Asian Development Bank, EAMP = environmental assessment and management plan, IED = Independent Evaluation Department, LENS II = Second Lao Environment and Social 
Project, LTA = lenders’ technical adviser, MAF = Ministry of Agriculture and Forestry, NNT-PA = Naikai-Nam Theun National Protected Area, NT2 HP = Nam Theun 2 Hydroelectric 
Project, NTPC = Nam Theun 2 Power Company Limited, PCR = project completion report, POE = panel of experts, PPER = project performance evaluation report, SDP = social 
development plan, SEMFOP = social and environmental management framework and operation plan, WMPA = Watershed Management and Protection Authority. 
Source: ADB. 2019. Project Completion Report: Greater Mekong Subregion: Nam Theun 2 Hydroelectric Project in Lao People’s Democratic Republic. Manila and Independent Evaluation 
Department analysis.



  

 

APPENDIX 3: ENVIRONMENTAL AND SOCIAL DEVELOPMENT 
 

1. The Nam Theun 2 Hydroelectric Project (NT2 HP) triggered all Asian Development Bank (ADB) 
environmental and social safeguard policies in effect at the time of appraisal. In addition, the project was 
striving to achieve positive environmental and social impacts beyond the minimum requirements for 
safeguards. Environmental and social sustainability was one of the key goals of the project. Given the 
critical importance of achieving the sustainability goals, the evaluation team included three specialists 
who specifically assessed in detail the environmental and social aspects of NT2 HP. A project at the scale 
of NT2 HP that is complex and located in an ecologically sensitive, populated area requires extensive care 
and a wide range of environmental and social actions to meet industry and international standards, as 
well as to comply with ADB safeguard policies. The next two sections of this appendix summarize key 
environmental and social aspects. 
 

A. Environmental Aspects 
 

2. Background. The Nam Theun 2 Dam, reservoir, downstream flows, and its entire watershed form 
part of the Annamites, a mountain range extending east of the Mekong River from central Lao People’s 
Democratic Republic (Lao PDR) and Viet Nam to southern Viet Nam and Cambodia. The range contains 
some of the world’s greatest biodiversity, with thousands of plant and animal species sharing their 
habitats with human communities present for generations.1 
 
3. Major mammal discoveries, new species of amphibians and reptiles, and presence of such 
remaining old growth tree species as the Chinese swamp cypress (Glyptostrobus pensilis) and rosewood 
(Dalbergia oliveri) continue to attest to its high species richness, endemism, and value.2 The project 
involved basin-transfer of water from the Nam Theun River to the Xe Bang Fai River.  
 
4. The main environmental preparation documentation included an environmental and social 
impact assessment, an environmental assessment management plan (EAMP), a cumulative and strategic 
environmental assessment completed by ADB and/or the World Bank before or by 2005, and a social and 
environmental management framework and operational plan (SEMFOP) for the Nakai-Nam Theun 
National Protected Area (NNT-NPA). The laws, policies and detailed requirements of the Government of 
the Lao PDR were incorporated into a concession agreement between the government and Nam Theun 
Power Company (NTPC) that became effective in November 2005.  
 
5. Environmental management, health, and safety management. NTPC has a quality, health, safety, 
and environment policy committing the company to manage its operational risks related to its 
hydropower generation in terms of health and safety, hydro safety, and environment for its staff, 
contractors, and the neighboring communities. NTPC has developed and implemented a comprehensive 
hydro safety and a quality, health, safety, and environment management system. That system has been 
also assessed and is certified by the internationally recognized verification firm SGS as meeting the 
requirements of ISO 9001:2015 (quality), ISO 14001:2015 (environment), and OHSAS 18001:2007 (health 
and safety).  
 
6. The environmental activities to be carried out during construction were specified in the head 
construction contractor’s environmental management plan. Reports indicate that during the early stages 
of project construction inadequate attention was given to environmental issues and occupational health 
and safety by the head construction contractor. These issues included effective disposal of solid waste, 

 
1 R.J. Timmins et al. 1996. A Wildlife and Habitat Survey of Nakai-Nam Theun National Biodiversity Conservation Area, Khammouan 

and Bolikhamsai Provinces, Lao PDR: Final Report to the Centre for Protected Areas and Watershed Management, Department 
of Forestry, Ministry of Agriculture and Forestry, Lao Peoples' Democratic Republic. Vientiane: Wildlife Conservation Society. 

2 R. Robichaud. 2013. Nakai-Nam Theun Protected Area. In C.H. Sunderland et al., eds. Evidenced-Based Conservation: Lessons 
from the Lower Mekong. Bogor, Indonesia: Center for International Forestry Research.  

https://en.wikipedia.org/wiki/Dalbergia_oliveri
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control of groundwater contamination, satisfactory landfill capacity, and assurance of financial and 
institutional sustainability at district level to bring the project into compliance with the concession 
agreement. In 2007, as construction intensified, the lenders’ technical adviser (LTA) reported that the 
improvements in environmental management slowed significantly in some areas and several expected 
improvements did not materialize. The environmental and social panel of experts (POE) also made 
reference to “environmental consciousness, thoroughness and adherence to planning which has been 
notably absent from much of their environmental and restoration work thus far.”  
 
7. By 2009, conditions improved such that instances of noncompliance identified by the LTA were 
ultimately resolved. The POE in 2010 found it “reassuring” that the dam site is “clean, all temporary 
buildings have been removed, revegetation is occurring naturally on the slopes around the dam itself 
and the water systems appear to have been closed down and buried.” They also noted that the “NTPC’s 
environmental monitoring system appears to be more effective than in the past in getting key work done 
by the Head Contractor and that is a welcome development.” There is a sound action plan in draft which 
envisages that 90% of the disturbed areas will be rehabilitated as forest and the balance as grazing areas. 
In the end, all 348 construction sites were decommissioned and restored (e.g., regrading land to its 
natural slope, and revegetation) before being returned for their original or other future purpose.  
 
8. Based on site visit observations, NTPC appears to be managing the powerhouse above standards. 
The environment, health, and safety labeling was adequate and the key warning and emergency labels 
included both English and local languages (although this was not the case at the dam site). All staff use 
necessary personal protective equipment when needed.3 NTPC keeps records of occupational health and 
safety statistics and indicated that there had been four fatalities during the construction and none after 
the commercial operation date (COD). 4  NTPC also keeps an inventory of waste generated during 
operations and has a well-designed hazardous and nonhazardous temporary storage facility that follows 
industry practice.5 Oil and lubricants are properly stored in the plant and all necessary environment, 
health, and safety precautions are taken into account in the design of the storage facility. There are two 
underground fuel storage tanks and six aboveground storage tanks with adequate secondary 
containments to prevent potential spills and leakages. According to the NTPC occupational health and 
safety statistics, there had been fewer than 10 lost time accidents after COD. NTPC had had 978 days 
without an accident until August 2019. NTPC also implements near-miss reporting procedures in its 
operations. 
 
9. Dam safety. The safety of dam construction and maintenance is of vital importance in developing 
hydropower. Prior to construction, a dam safety review panel was appointed to independently advise on 
technical construction, operations, and dam safety issues and ensure that corrective measures were 
undertaken. The panel formally commented and made recommendations on infrastructure designs and 
the operations and maintenance plan. The review panel was required per the concession agreement to 
review and report until 6 years after COD. The panel issued its final review in 2016. 
 
10. This assessment is based on information reviewed and site visit observation by the evaluation 
team. NTPC established emergency contingency plans at impoundment based on the U.S. standards for 
the Nakai Dam, reservoir and saddle dams, and the regulating dam and downstream spills.6 Dam safety 
is managed by the NTPC Global Safety/Hydro-Safety Department in coordination with the NTPC Risk 
Management Committee. Monitoring requires weekly and monthly reports on dam movement, leakage, 
and groundwater pressure. During the wet season, reports increase in frequency to biweekly or even 
more often if there are high inflows. Infrastructure is tested routinely, and spillway testing occurs 

 
3 Including hard hat, safety boots, hearing protection, coveralls, and eye protection. 
4 Two of these fatalities involved construction workers and the other two concerned people from local communities who were 

drowned in streams while swimming. 
5 Almost all hazardous waste is stored in drums at this landfill with liner located about 20 km from the power plant because the 

current infrastructure within the country is not adequate to handle hazardous waste. 
6 U.S. Federal Emergency Management Agency. 
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annually. NTPC maintains an extensive network of automatic hydrological and meteorological monitoring 
stations and forecasts flows using three computer models.  
 
11. Issues reported during the project included leakage at Nakai Dam and questions as to the 
sufficiency of infrastructure to address maximum floods. Regarding the latter, in 2011 exceptionally high 
inflows of 1,300 cubic meters per second (m3/s) were recorded at the Nam Kathang stream. This 
constituted an estimated 1-in-5000-year flood. In response, NTPC increased the 1-in-10,000-year flood 
scenario from 1,500 m3/s to 2,062 m3/s and expanded the spillway on the regulating dam. During the 
same year discharges exceeded 6,500 m3/s, the highest ever recorded and estimated in previous 
hydrological analysis to constitute a 1-in-100-year flood. Nakai Dam is able to pass floods up to 16,000 
m3/s. NTPC operates a system aimed at avoiding biological and social impacts downstream. Although 
district authorities are informed with each increase, there have been incidents of downstream 
populations not being adequately warned of the increases. In response, NTPC compensated villagers 
located at the Theun Hinboun reservoir for damages that occurred.  
 
12. The dam safety panel concluded its work in 2016 and stated that the NT2 HP safety, operation, 
and maintenance programs are impressive. A 2017 safeguards compliance review undertaken by the 
World Bank’s Operations Policy and Country Services also indicated compliance with that bank’s dam 
safety guidelines. Expert review of dam safety will continue, with LTA reports every 2 years.  
 
13. Removal of biomass. The social development plan (SDP) identified there to be substantial biomass 
in the impoundment area and noted “water quality after inundation will depend largely on removal of 
vegetation … and that it is vital to minimize from the beginning” the risks of poor water quality having 
“negative consequences for fish production and the livelihood for reservoir fishers.”7 Thus, the SDP 
explicitly stated that to assure good water quality following impoundment, “biomass must be removed 
as much as possible.” Under the SDP, 3,000 hectares (ha) of biomass removal had been agreed although 
the Lao government (Water Resources and Environment Agency [now the Ministry of Natural Resources 
and Environment]) had requested 4,500 ha. The requirement in the concession agreement was to 
maximize removal of biomass in high biomass areas of the Nakai Reservoir. 
 
14. In 2008, as impoundment began, 1,500 ha of the 3,000 ha of biomass had not been cleared 
according to the POE. The risk of this occurring had been foreseeable, because salvage logging had fallen 
behind and there was a call for remedial measures to address inadequate synchronization of construction 
and environmental and social schedules. The slow mobilization of capacity and expertise by NTPC and 
the government and inadequate application of diligence procedures by NTPC were cited as reasons.8 The 
evaluation team’s on-site discussions revealed that there was little consensus about approaches to 
biomass removal. Consequently, the POE had called for clearance of “strategic areas of biomass.” 
Eventually, actions taken were guided by an NTPC study stating that partial removal would benefit water 
quality and social activities.9 It was noted by a former member of the LTA that priority was given to 
removal of only the “most valuable vegetation,” as there were difficulties in clearance, including presence 
of unexploded bombs, disinterest among locals beyond removal of valuable timber, an unfavorable cost–
benefit analysis, and a failure to assign responsibilities. Ultimately, 1,872 ha were cleared, mainly for 
navigation and fisheries purposes. Combining this removal with areas previously cleared for agriculture, 
NTPC estimated that 60% of the permanently flooded area was ultimately cleared. In retrospect, Salignat 
argued that the initial approach to systematic clearance of vegetation in inundated areas may not be as 
vital since the cost–benefit paradigm was unfavorable in the case of NT2 HP for the following reasons: a) 
only a small fraction of the rapidly degradable biomass is located in the aerial (leafy) vegetation, b) 
cutting the vegetation alone does not address the disposal of its biomass and burning generates 

 
7 Nam Theun 2 Power Company Limited. 2005. Social Development Plan: Nam Theun 2 Hydroelectric Project, Vol. 2, 15: pp 36–

46. Vientiane (Internal). 
8 Independent Monitoring Agency. 2006. Annual Report (Internal). 
9 Nam Theun 2 Power Company Limited. 2005. Environmental Assessment and Management Plan: Nam Theun 2 Hydroelectric 

Project. Vientiane (Internal). 



44 Lao People’s Democratic Republic: Greater Mekong Subregion—Nam Theun 2 Hydroelectric Project 
 

 

significant adverse impacts, c) exportation of the biomass is not practically feasible, d) clearance of large 
areas is technically very challenging and poses significant environmental and social impacts, and e) 
residues from logging may impact powerhouse operations. 10  Cottet et al. point out that, without 
additional data on water quality in the reservoir, one can only speculate about the extent of anoxic 
conditions where biomass removal was not undertaken.11  The same authors also observe that while the 
reservoir remains suitable for fisheries it likely could have been far more productive had recommendations 
of the SDP and POE been adopted. 
 
15. A study quantified total CO2 emissions from the Nam Theun 2 reservoir less than a year after 
flooding in 2009 and just a few months after the maximum impoundment level was first reached at the 
end of 2013. The data track emissions and show their significance in relation to estimates made at the 
time of project preparation. Soils from the drawdown area proved to be a significant contributor to the 
total CO2 emissions, ranging from 40% to 75% of total annual gross emissions. Total emissions for the 

period 2010 and 2011 were about an order of magnitude higher than pre-impoundment emissions. 
Stochastic models predicting greenhouse gas emissions in the operation phase of the project 
underestimated the volume due to biomass decomposition. The operation phase dominates the 
greenhouse gas emissions and, factoring in the flooded biomass decomposition, leads to a global 
warming potential value of 80–90 grams of CO2 emission equivalent per kilowatt-hour (kWh) generated. 
That is higher than the World Bank’s previous estimates of 38 grams of CO2 equivalent per kWh.12 
 
16. Translocation of animals. The plans for reservoir preparation by NTPC included pre-impoundment 
surveys and post-impoundment translocation programs for animal populations likely to be affected by 
inundation. Plans for the translocation of animals concentrated on reptiles and mammals (including the 
large-antlered muntjac (Muntiacus vuquangensis), a newly discovered endemic species, and Asian 
elephant populations), especially those likely to be trapped on islands created by inundation. NTPC 
implemented a wildlife program on the Nakai Plateau through partnerships with Wildlife Conservation 
Society Laos and Conservation International. This included the translocation of animals (such as muntjac 
and turtles trapped on islands) and their placement in suitable habitats, as well as the movement of 
elephants. Activities included wildlife rescue and release into NNT-NPA during the reservoir inundation 
period, turtle conservation, wetlands conservation, invasive species management, and monitoring of key 
species. Anti-poaching patrols and rescue teams were also established for the reservoir and surrounding 
areas, and an education program was undertaken to discourage exploitation of wildlife. The “careful and 
deliberate implementation” of the program combined with the slow filling of the reservoir resulted in 
low impact on wildlife. It involved wildlife experts versed in translocation planning and was cited by one 
source as “an outstanding success.” 13  Nevertheless, limited post-translocation data hampers fully 
assessing stabilization or improvement in the Nakai Plateau, which was a key project outcome indicator.14 
NTPC’s Asian elephant program was begun in 2005 and continues to date with monitoring of elephant 
movements and the maintenance of mineral licks. Transects and DNA counts have indicated a stable 
population of more than 140 individuals. It has been observed, however, that human–elephant conflicts 
are greater now during the rainy season when elephants are attracted to ripening crops and these 
continue to constitute a serious issue. In 2016, NTPC contracted the Wildlife Conservation Society to 
prepare a plan to sedate and relocate a group of three elephants. 

 
10 O. Salignat. 2011. To Clear or Not to Clear Vegetation prior to Impoundment? Feed-back Experience on the Nam Theun II 

Reservoir (Lao PDR). ResearhGate. https://www.researchgate.net/publication/259640331 
11 M. Cottet et al. 2015. Fish Population Dynamic in the Newly Impounded Nam Theun 2 Reservoir, Hydroécologie Appliquée. DOI: 

10.1051/hydro/2015004 
12  J. Zhou. 2011. “Life Cycle Assessment of Greenhouse Gas Emissions from Nam Theun 2 Hydroelectric Project in Central Lao PDR.” 

Masters project submitted for the Master of Environmental Management degree in the Nicholas School of the Environment of 
Duke University, US. 

13 U. Streicher concluded that the program was to be considered “an outstanding success.” Streicher, U. 2016. The Wildlife Rescue 
Programme of the Nam Theun 2 Hydropower Project (Lao PDR). Hydroécologie Appliquée. 19. pp. 407–428. 
ttps://doi.org/10.1051/hydro/2014006 

14 The World Bank. 2018. Implementation Completion Results Report for the Nam Theun 2 Hydroelectric Project (P076445) and 
NT2 Social and Environment Project (P049290). Washington, DC. 

https://doi.org/10.1051/hydro/2014006
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17. Water levels and water quality. As the project involved transfer of water from the Nam Theun 
River to the Xe Bang Fai River, preparation documents assessed potential impacts on the riparian ecology 
of the downstream areas resulting from reservoir releases. A program was prepared to mitigate and 
compensate for marked variations in water flow and velocity in the Xe Bang Fai and anticipated decreased 
flow in the Nam Theun. Although impacts on the Nam Theun were assessed to be temporary, the Xe 
Bang Fai River above its confluence with the downstream channel was expected to experience backwash 
during flooding periods and reduced fishing opportunities due to increased turbidity and velocity. Other 
changes to water chemistry, potable water supplies, and increased riverbank erosion were flagged in the 
environmental assessments of ADB and the World Bank, which stipulated mitigation measures in line 
with industry practice. The environmental assessments and other studies also examined potential impacts 
upon river-based livelihoods (i.e., how flood regimes along the river and its tributaries were critical to 
fish productivity and vegetable and rice agriculture), as well ecological stability.15 

 

 
15 B. Shoemaker et al. 2001. The People and Their River: A Survey of River-based Livelihoods in the Xe Bang Fai River Basin in Central 

Lao PDR. Geography. 

Table A3: Before and After Flows on NT2 HP-Affected Rivers 

River/Stations 

Pre-Project Flows 

Post-
Project 
Flows Data Series 

Mean Annual 
Discharge  

(m3/s) 

Mean 
Driest 
Month 
(m3/s) 

Mean Wettest Month 
(m3/s) 

Nam Theun 
at dam site 

1950–2002 238 31.9 
(Apr) 

734.7 (August) 2 m3/s 
minimum 
except 
when 
spilling  

Nam 
Kathang at 
regulating 
dam 

1994–2002 10.2 0.3 
(Apr) 

38.5 (September) Same as 
pre-
project 
flows  

Xi Bang Fai 
at Mahaxai 

1989–2002 265.4 12.7 
(Apr) 

921.2 (August) Added 
330 m3/s, 
except 
during 
outages 
and 
when Xe 
Bang Fai 
is in 
flood 

Mekong 
after 
confluence 
of Xi Bang 
Fai 

1922–1992 6,960 1,552 
(Apr) 

2,1453 (August) Slight 
reduction 
in wet 
season 
flows 
and 
increase 
in dry 
season 
flows 

M3/s = cubic meters per second. 
Source: Main features of the Nam Theun 2 hydroelectric project (Lao PDR) and the associated environmental monitoring 
programmes - Scientific Figure on ResearchGate. [accessed 12 March 2020] 
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18. In line with expectations of the project’s limnologists, physical and biological evolution of the 
reservoir was rapid, with a marked reduction of the thermocline and anaerobic conditions being attained 
3 years after inundation and the water quality of downstream flows returning to near previous 
conditions.16 In the Nam Theun River, NTPC and other agencies report incidences of spilling from Nakai 
Dam that result in temporary flooding of villages at the tail of the Theun Hinboun reservoir (for which 
NTPC compensated villagers). To avoid and mitigate such flooding in the future, NTPC has established a 
Protocol of Notice under which it notifies the Theun Hinboun Power Company in advance of a spilling so 
that it can lower reservoir levels in advance. Modeling predicted that seasonal flooding in the Xe Bang 
Fai floodplain would involve 3,820 ha of land being covered under more than 1 meter water depth due 
to the discharge of 330 m3/s, for an average duration of 3.6 days per year. To avoid such seasonal 
flooding, power generation from NT2 HP is reduced or halted when flows in the Xe Bang Fai approach 
flood level.17 This procedure was applied in 2011 and 2018, in which years generation for Thailand was 
halted for 24 days.18  
 
19. A report from the POE in 2012, further confirmed by international financial institutions (IFIs),19 
as well as others,20 noted that changes in water volume and quality from NT2 HP had significantly 
impacted the welfare of local communities, in particular their fisheries and aquatic ecosystems, rice 
production, and riverbank gardens.  Interviews conducted by the evaluation team with local villagers 
revealed the extent of flooding episodes since impoundment of the NT2 reservoir, which they report have 
increased in intensity and duration, leading to adverse impacts on their livelihoods.21 Contributing factors 
include greater frequency of more intense storms in the reservoir’s catchment and backup of the Xe Bang 
Fai (as a consequence of water released to the discharge channel) and Mekong rivers. Compensation was 
offered for livestock lost and food was provided to villagers affected damage to some of the paddy fields. 
NTPC is continuing a monitoring program on the Xe Bang Fai to assess the erosion and sedimentation 
effects of increased flows and to determine whether or not long-term river channel morphology changes 
are due to NT2 HP.22 The downstream flow into the Nam Kathang stream is managed to be identical to 
inflows because the NT2 HP regulating pond, located downstream of the powerhouse, enables regulation 
of the varying flows resulting from planned and unplanned outages at NT2 HP.23 According to studies 
conducted by NTPC and project preparation documents, the flows in the section of the Mekong River 
were expected to be minimal compared to overall flows.24 There is some concern, however, that the 
progressive construction of dams coupled with extreme weather can begin to test the resilience of the 
Mekong ecosystem.25  
 

 
16 Products of anaerobic decomposition include hydrogen sulfide that corrodes dam turbines and is noxious to aquatic organisms. 
17 When flood levels are at or above 15.5 meters at the gauge at Mahaxai, a village slightly downstream of the confluence of the 

downstream channel and Xe Bang Fai. 
18 NTPC has implemented also additional measures to address downstream social impacts of NT2 HP. 
19 World Bank and ADB. 2012. Nam Theun 2 Board Update: Project Progress during 2012. 
20 I.G. Baird et al. 2015. The People and Their River, the World Bank and Its Dam: Revisiting the Xe Bang Fai River in Laos. 

Development and Change. 46 (5). https://doi.org/10.1111/dech.12186 
21 The village was Nakaio, located near the confluence of the Xe Bang Fai River with the channel. The most recent episode as of 

that time saw flooding at a height of some 4–5 meters (exceeding previous heights of a little over 1 meter) at maximum level 
due to flow release. 

22 The program consists of 27 photo-monitoring points, a further 647 non-indicator photo-monitoring sites (annual recording), 
and 40+ river cross-sections (every 5 years, last completed in 2013 and 2018). An NTPC report from 2017 documents the results 
of photo-monitoring and indicates no significant levels of erosion. However, some downstream communities have identified 
areas of riverbank erosion following the receding of the 2018 flood. Although such erosion resulting during the flood of 2018 
is unlikely to be attributable to NT2, it is impossible to determine whether or not long-term river channel morphology changes 
are due to NT2 HP without scientific sedimentological analysis of total suspended solids data and cross-section data.  

23 The regulating pond was originally intended to mitigate impacts of daily peaking generations to provide a constant flow 
downstream, but such regulation is no longer necessary inasmuch as EGAT does not operate NT2 HP as a peaking plant. 

24 Flows were predicted to be reduced by an average 302 m3/s between the confluences with the Nam Kading and the Nam 
Hinboun, due to both NT2 and Theun Hinboun. Water levels were predicted to fall by 220 m3/s between the confluences with 
Nam Hinboun and Xe Bang Fai (an average 3% reduction in Mekong flows). A small reduction in flows during the wet season 
(lowering flood levels by 18 centimeters) and a small increase in the dry season were predicted below the Xe Bang Fai confluence.  

25 Statement by Director of the Stimson Center’s Southeast Asia Program. 

https://doi.org/10.1111/dech.12186
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20. NTPC and others have concurred that climate change-related impacts were underappreciated at 
the time of project design. A 2017 World Bank study indicated that “Lao PDR is vulnerable to natural 
disasters and ill-prepared to deal with climate change.”26 Given the anticipated elevated flow rate and 
volume changes resulting from more intense and frequent storm episodes, there needs to be further 
investigations of this matter. Findings from such future studies can help adjust downstream flow regime 
practices in order to avoid or mitigate further adverse impacts, especially on villages at the junction of 
the channel with the Xe Bang Fai.  
 
21. NTPC has complied with its commitment in the EAMP and concession agreement and 
implemented a water quality monitoring and assessment program for the Nam Theun (downstream of 
the Nakai Dam in the downstream channel), and Xe Bang Fai (downstream of the channel) watershed. 
That program continues to this day. The project has established a number of monitoring stations covering 
the affected streams, channels, and the reservoir area.27 In the Nam Theun watershed, NTPC set up 10 
water quality monitoring stations in the upstream and downstream rivers and 9 stations within the 
reservoir. In the Xe Bang Fai watershed, water quality is monitored at 6 stations in the Nam Kathang and 
Nam Gnom streams, 6 stations in downstream and tailrace channels, and 4 stations in the Xe Bang Fai 
River. In addition, there are 9 automatic sampling stations at various locations below the Nam Theun 2 
Dam and downstream channels. NTPC also monitors hydrobiology at 11 stations in the Nam Theun 
watershed and 6 stations in the Xe Bang Fai watershed. 
 
22. As a result of NT2 HP, the Nam Theun River was transformed from a riverine system to a lacustrine 
system by creation of the Nam Theun reservoir. During this transformation, physicochemical parameters 
in both the Nam Theun and Xe Bang Fai watersheds have also been changed. Oxygen levels in the bottom 
layer rapidly decreased due to decomposition of organic matter (i.e., uncleared biomass as previously 
discussed) and accumulated soils in the bottom layers. The long-term monitoring results indicate that 
water quality in the NT2 reservoir has improved over the years. In general, the reservoir has low to 
intermediate productivity due to the low to medium nutrient content level (characterized as oligo-
mesotrophic). In addition, high levels of dissolved oxygen (>5 milligrams/liter) is observed at surface 
almost all stations in the reservoir.28 Thus, the reservoir is likely to support aquatic species that require 
well oxygenated waters (more information in the next section on fisheries). 
 
23. Water released to the Nam Theun and Xe Bang Fai rivers are mixed and well oxygenated (footnote 
28. Thus, the dissolved oxygen remains above the guideline (>5 milligrams/liter) for the Nam Theun, Nam 
Kathang, and Xe Bang Fai waterways throughout the year. Diversion of the Nam Theun River into the Xe 
Bang Fai watershed via the reservoir has nevertheless impacted the Xe Bang Fai River in terms of 
temperature, conductivity, turbidity, and total suspended solids. Particularly during wet seasons, 
turbidity and total suspended solids exceed the guideline in Nam Theun downstream, Nam Kathang, and 
the Xe Bang Fai. Biological oxygen demand and chemical oxygen demand slightly exceed the guidelines 
in a few months in Nam Theun downstream from the Nakai dam, Nam Kathang upstream, Nam Kathang 
downstream of the regulating dam, and Xe Bang Fai River. Such exceedances, however, are related to 
increased rainfall and possibly to mining activities in Nam Phao. In contrast, biological indicators 
confirmed good water quality at upstream tributaries, downstream of the Nakai Dam, and downstream 
of the powerhouse.  
 
24. Fisheries and aquatic biota.29 The environmental assessments and other studies also examined 
potential impacts upon river-based livelihoods, in particular upon how flood regimes along the river and 
its tributaries were critical to fish productivity as well ecological stability (footnote 15). Fish surveys of 
the Nam Theun and Xe Bang Fai basins were conducted at 42 sites in 1996, at 25 sites in 2002, and at 

 
26 World Bank Group. 2017. Systematic Country Diagnostic for Lao PDR. Washington, DC. 
27 NTPC Environmental and Social Progress Report, 2014, 2015, 2016 and 2017. 
28 Nam Theun 2 Power Company Limited. Environmental and Social Progress Report, 2014–2017. Vientiane. 
29 Fish and protein intake also constituted a results indicator for the social development aspect of NT2 HP. The environment   section 

only reviews the fisheries impact while the protein and livelihood impact of fisheries is discussed in the social section.   
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16 sites in 2003.30 Diversity was greater in the Xe Bang Fai than the Nam Theun, which had relatively low 
diversity compared with the Mekong River. Programs planned for fish biodiversity included riparian 
release downstream of the Nakai Dam and management of low flow events in the downstream channel 
to avoid stranding biota. Monitoring arrangements were established to measure impacts of the new flow 
regime and take corrective actions to avoid adverse impacts. 
 
25. As seen at other tropical reservoirs, a boom in fish biomass in Nakai Reservoir occurred during 
the initial years of inundation, followed by decline after nutrients were diluted and washed out, as 
previously discussed. The water quality has stabilized since that time, and NTPC’s efforts to restock the 
reservoir eventually led to an increase in fish. However, the POE raised concerns about illegal fishing in 
protected (spawning) areas that puts at risk the sustainability of fishing in the reservoir. In response, a 
2-year plan was established that included a new approach to fisheries management that involved setting 
up permanent checkpoints and increased fisheries-focused patrols. This was an important development 
and is considered to have partially reduced illegal fishing. Local villagers nonetheless told the evaluation 
team that they have witnessed continuing (albeit somewhat reduced) illegal fishing, especially in remote 
and less-protected areas. There are also concerns with the introduction and propagation of invasive 
species in the reservoir.31 Despite these challenges, the 2018 Fisheries Status on the Nakai Reservoir 
reports that fish catches nevertheless exceeded the 2009 estimate of 21 kilograms/hectare, reaching to 
as high as 27 kilograms/hectare.32 These reported results are only indicative, however, given the nature 
of data collection.33 Fish catch monitoring surveys undertaken since 2008 suggest that the potential 
maximum fish production may not exceed 30–34 kilogram/hectare for subsistence and commercial 
purposes. The evaluation team learned that there has been variable monitoring and patrolling of the 
reservoir since stopping the exercise in 2012, and it is understood that the reservoir is now without such 
management, in part because of a lack of budget. Therefore, despite NT2 HP’s achievements to stabilize 
fisheries in the reservoir following impoundment, there remain sustainability concerns in the absence of 
an active reservoir management program, including propagation of invasive species and overfishing.  
 
26. Invasive species appeared within the first year in the reservoir and field notes recorded that tilapia 
and common carp were caught in large numbers.34 These fish are considered by the International Union 
for Conservation of Nature (IUCN) to be among the top 100 worst invasive species in the world. They are 
believed to be introduced deliberately, but experts pointed out that there are sufficiently established fish 
species and so there is no need to introduce new species. NTPC also acknowledged the potential for other 
invasive species, including Siamese glassfish (Parambassis siamensis), to greatly influence the future 
evolution of the fish population in the NT2 reservoir.”35  
 
27. Downstream flows for the Nam Theun and Xe Bang Fai rivers are now colder, faster, and higher 
through the year. This has reduced some fish habitats and fish movements for both rivers and their 
tributaries (footnote 30). Other factors affecting fisheries gleaned during the evaluation team’s field visit 
include overfishing by communities or placement of permanent nets at the confluence of tributaries, the 
presence of check dams without any consideration for fish movement, and the need for passages. It has 

 
30 M. Kottelat. 2016. The Fishes of the Nam Theun and Xe Bangfai Drainages, Laos. Hydroécologie Appliquée. 19. pp. 271–320. 
31 There are reports of the deliberate introduction of invasive species of fish, which appeared within the first year. Field notes 

recorded that a villager in Sop Hia was catching mostly tilapia and common carp (both considered by IUCN to be among the top 
100 worst invasive species, globally) and in large numbers (Savannakhet, Provincial Agriculture and Forest Office; 
communications with Glenn Hunt, Consultant. NTPC acknowledged the potential for other invasive species, including the 
Siamese glassfish that will influence the future evolution of the fish population in the NT2 reservoir (See M. Cottet et al., footnote 
11). 

32 Nam Theun 2 Power Company Limited. 2018. “Fisheries Status of the Nakai Reservoir, Final Report.”. Vientiane. August 15 
(Internal) 

33 Because published data are based exclusively on marketing or landing site data, such figures are at best only indicative of the 
actual catches. 

34 G. Hunt. 2018. Broken Pillars. In Dead in the Water: Global Lessons from the World Bank’s Model Hydropower Project in Laos. 
Madison: University of Wisconsin Press. 

35 G.C. Canonico et al. 2005. The Effects of Introduced Tilapias on Native Biodiversity. Aquatic Conservation: Marine and Freshwater 
Ecosystems 15 (5). 
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been documented that the historically diverse fish species on the Xe Bang Fai experienced a severe decline 
in variety and abundance following COD (footnote 30). The POE reported a 35% decline of fisheries in 
2010 and 25% decline in 2011. On the Nam Theun River, studies have shown that significant reduction 
in the average flow rate (considering daily and seasonal variability) will induce changes to fish habitats 
and fish migration, among other things (footnote 37). Villagers living near the Xe Bang Fai stated in 
interviews that the ecology of the river has changed for all seasons such that they have lost use of aquatic 
vegetation and fish as part of their protein diet. According to the same villagers, fish catches have been 
severely damaged by flooding. Effective barometers of the changing conditions include that turtles and 
egrets are less plentiful. Although fishing techniques from the past are not suitable for the new high-flow 
environment, there appears currently to be no limit on net size. All captured fish and invertebrates are 
therefore taken, which has consequences for sustainability of the resource base. According to these 
villagers, some fish migration has almost disappeared such that many fish remain in the Mekong River 
and no longer enter the Xe Bang Fai in significant numbers. Despite these challenges, and the cessation 
of fish catch monitoring, there are indications based on previous data that fish stocks are stabilized on 
the Nam Theun and Xe Bang Fai rivers following the initial decline due to changes in flow regime. 
According to some experts, however, no conclusions can be drawn from the previous sampling data 
without more comprehensive monitoring (footnote 37).  
 
28. Nakai-Nam Theun National Protected Area watershed and biodiversity. NT2 HP was expected to 
have an environmental footprint estimated at 130,589 ha of total loss or modification of land area, 
consisting 62% of natural forest habitat and 38% of non-forest habitat or disturbed areas, according to 
the EAMP. To compensate, the project design included a biodiversity offset in a 338,718 ha area of the 
NNT-NPA and adjacent corridors.36 NNT-NPA was recognized as one of the most significant conservation 
areas remaining in Southeast Asia,37 with a complex of habitats home to rare, endemic, and highly 
threatened species and threatened due to a history of illegal logging and poaching.38 Given these losses 
and threats to the watershed (anticipated to be exacerbated by project access roads), ADB environmental 
safeguards policy and the World Bank Group’s Natural Habitats safeguard policy (OP 4.04) were triggered 
and NT2 HP was expanded (as a compensatory measure) to include the biodiversity offset program. While 
the EAMP noted that the protected land area exceeded the project’s environmental footprint, it did not 
recognize that the area lost or degraded due to the project and what was designated for conservation 
within the NNT-NPA had different biodiversity characteristics and value.39 Moreover, demarcation of the 
area of influence (boundary) where there would be significant impacts and conservation needs was 
inadequate, as it did not encompass the southern watershed and the plateau. This is an area of intense 
cultivation and potentially significant environmental impacts by resettlements along the reservoir’s 
southern shoreline. It borders land that contains remnants of valuable forestry and an escarpment of 
karst limestone housing significant biodiversity.40 Including the southern watershed and plateau would 
have helped protect the entire watershed, created further connectivity, and improved movement of 
animal populations between other nearby protected areas.41 
 
29. NNT-NPA was one of the first areas designated for biodiversity protection in Lao PDR. At 
appraisal, the country did not have a track record of managing conservation areas and the Watershed 
Management and Protection Authority (WMPA), a nascent organization was given responsibility for 

 
36 Initially, today’s NNT-NPA was referred to as the Nakai-Nam Theun National Biodiversity Conservation Area. 
37 World Bank Group. 2005. Project Appraisal Document for Nam Theun 2 Hydroelectric Project. Washington, DC. 
38 Communications with members of the independent monitoring agent and POE, indicated in early POE reports and ADB 2001. 

Environments in Transition: Cambodia, Lao PDR, Thailand, Viet Nam. Manila. 
39 The areas impacted by the NT2 HP infrastructure are characterized as lower mixed deciduous, dry dipterocarp, mixed broadleaf 

and coniferous habitats and associated species, which was different from what is found in NNT-NPA. In addition, NTPC was 
tasked with protecting a separate 859 km of riverine habitat in compensation for the loss of wetland habitat. 

40 By including the area as a part of the NNT-NPA, areas could be designated under different degrees of protection (i.e., priority 
biodiversity zones, totally protected zones, and village use/access areas) to accommodate use of the area by resettled 
populations. Based upon on-site discussions. 

41 Phou Hin Poun and Phou Nam Hin Poun corridors. 
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protecting the watershed.42 WMPA was responsible for coordinating and managing all activities in NNT-
NPA, including implementation of the biodiversity offset, as per SEMFOP I (initially) and the follow-on 
SEMFOPs II and III. Even though NT2 HP would serve as a funding source for WMPA, including a transfer 
of about $1.4 million a year to cover WMPA’s ongoing operational costs, it was likely insufficient. The 
IUCN recommends $5/ha to adequately fund conservation management in protected areas including 
ranger patrols, which translates to a budget of at least $2 million annually to oversee NNT-NPA. Finally, 
the design of NT2 HP set an unrealistically ambitious target for WMPA to achieve by ensuring “no further 
degradation of habitats or in declines of threatened species” in the NNT-NPA watershed even as illegal 
logging and poaching were ongoing and pre-dated the project. 
 
30. WMPA was unsuccessful in adequately protecting the biodiversity of NNT-NPA, even though 
funding for supporting its operations was made available from NT2 HP resources. The POE at the 
beginning of the project in 2005 stressed the need for WMPA to develop a master plan for access tracks; 
revisit the budget, including the amounts projected for patrolling and livelihood assistance to villagers; 
and, speed up the technical assistance to fill key WMPA management functions while prioritizing the 
hiring of a conservation/wildlife ecologist. Around the same time, the independent monitoring agent 
expressed concern about WMPA’s strategy for conservation, management, and capacity and it also 
stipulated the need for additional staffing. When staff positions were filled, there was considerable 
consensus among those interviewed that the appointees did not possess the appropriate qualifications 
or understand the approach to wildlife conservation in terms of science and management. The WMPA 
Board overseeing the institution faced similar challenges, as its members possessed little understanding 
or ownership of wildlife conservation. The LTA and the POE repeatedly found WMPA to be “totally 
ineffective” in protecting the watershed’s biodiversity. An audit during 2011–2012 found governance 
and financial mismanagement issues within WMPA and that the institution was progressively becoming 
incapable of carrying out its mandate.43 A technical advisor to WMPA from 2006 to 2009 found a near 
absence of “any expertise in biodiversity conservation.”44 Technical advisors from several countries and 
Lao PDR served from 2005 to 2014, but their influence was deemed limited as they were unable to offer 
“much input on key drivers of organizational success such as staff recruitment” (footnote 47). 
Mismanagement of WMPA led to its funding from NT2 HP being suspended in 2014. That funding was 
resumed in 2016 only following the preparation of a 5-year strategy by the institution that detailed 
patrolling, law enforcement, conservation priorities, capacity building, and coordination of research (and 
following Prime Minister’s decree 122 of 2017 mandating qualified staff). Although the central and local 
administrative climates were complex and difficult to engage, more timely interventions by the 
investment agencies would have helped resolve recurrent issues. 
 
31. Despite its shortcomings, the staff of WMPA made efforts to establish plans, develop 
management protocols, conduct poaching patrols, and train villagers. Nevertheless, monitoring the 
status and trends of biodiversity in the watershed lacked integrity. A wildlife monitoring program based 
on camera trap and transect walk methods was established and conducted from FY2006–07 to FY2010–
11. It recorded the presence of large carnivores during a period overlapping with construction of the NT2 
reservoir, its flooding in 2008, and COD in 2010. According to wildlife experts, however, lack of 
comparability makes it difficult to combine the data set from the first study with later data from FY2018–
19. Reports of poaching were recorded in 2013 and 2016, but the evaluation team was informed by 
villagers and biodiversity specialists that there were continuing instances of poaching in NNT-NPA across 
the border with Viet Nam and through rivers entering the Nakai Reservoir along its northeastern shore.45 

 
42 WMPA had been established by Prime Ministerial Decree 25 in 2001, which was amended in 2005 (Prime Ministerial Decree 39) 

and again in 2010 (Prime Ministerial Decree 471). 
43 POE Report no. 21A of March 2013, Lauginie’s book of 2014 entitled Organizational Review of the WMPA, and  the World Bank’s 

Implementation Status Report of July 2016 noted that WMPA was unable to execute all designated managerial functions in a 
technically sound, transparent, and professional manner. 

44 W. Robichaud. 2018. Elusive Conservation in the Nam Theun 2 Catchment. In Shoemaker, B. and Robichaud, W. eds. 2018. Dead 
in the Water: Global Lessons from the World Bank’s Model Hydropower Project in Laos. Madison: University of Wisconsin Press. 

45 POE report no. 21A 2013; and N. Davis and O. Holmes. 2016. Revealed: How Senior Laos Officials Cut Deals with Animal 
Traffickers. The Guardian. 27 September. 
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Given the absence of any baseline studies from the beginning of the project indicating species diversity, 
distribution and abundance, the POE and IFIs found “the lack of time-based wildlife data makes an 
objective analysis of wildlife status and trends impossible.”  
 
32. Habitat in NNT-NPA has been affected by illegal logging, especially across the Vietnamese 
border.46 Villagers occupying the plateau also contributed to habitat loss due to uncontrolled agricultural 
and forestry practices. Rates of forest cover loss increased during the project’s implementation. Excluding 
the reservoir area, the area lost is estimated at 409 ha/year during 2009‒2012, increasing to 499 ha/year 
in 2012‒2017.47 As late as 2015, high incidences of illegal logging were widespread, with economic 
losses to Lao PDR estimated at $50 million.48 The government issued a decree (#300) in 2015, in the case 
of which, unlike in previous instances, there is some initial evidence of enforcement by the authorities. 
Forest loss is now considered low in percentage terms, and present forest cover is estimated to be about 
88% in NNT-NPA (footnote 47). The evaluation team learned from interviews of an emerging threat to 
the biodiversity of the watershed. Some living in enclave villages face impaired livelihoods due to 
restrictions placed upon them in relation to hunting, fishing, and farming. Some of these villagers are 
tempted to encroach beyond permitted areas into restricted ones. In addition, the evaluation team 
observed that dense, impenetrable thickets of the giant sensitive tree (Mimosa pigra) have invaded the 
banks of slowly flowing portions of the rivers entering the reservoir. The plant has been listed as one of 
the world's 100 worst invasive species and was brought into the project area on the wheels of heavy 
equipment to the power station site via the Nakai road. NTPC has established a program to identify and 
control invasive species with a focus on five species, including Mimosa pigra. 
 
33. Despite the unsuccessful attempt by the project to manage the NNT-NPA biodiversity offset, there 
is cause for some cautious optimism, as noted by the POE. The current government has made a strong 
commitment to sustainable management of its natural resources. In 2015, the government issued a 
decree (#300) banning illegal logging and poaching. While similar regulations have been enacted in the 
past, there is evidence of greater enforcement in this instance. Although the data obtained by the 
evaluation team is insufficient to establish a trend, it does indicate that there have indeed been arrests 
and convictions of local and foreign violators of the decree, including of some high-level officials.49 The 
government also has assembled a committee of technical experts comprised of several experienced 
international and domestic nongovernment organizations to support WMPA. 50  In addition, the 
government, on the advice of the committee, appointed a new director in 2019 to revive the 5-year 
strategy (SEMFOP III) for NNT-NPA and engage qualified staff. The recruitment effort is being assisted by 
the IUCN since NNT-NPA was designated (upgraded) as the first national park in Lao PDR.51 That upgrade 
has included converting WMPA to a national park office. Finally, there are continuing efforts by the 
government and NTPC to strengthen the biodiversity conservation in the watershed in combination with 
assistance through a separate World Bank project having a component focused specifically on 
conservation of the watershed. That project is directly supporting NNT-NPA by augmenting the funding 
from NTPC.52 While it will be difficult to restore biodiversity in the NNT-NPA to what was originally 
committed in NT2 HP, there is an opportunity for the government to remedy the lack of past success.  
 

 
46 Based on POE reports and communications with specialists.  
47 Forest Carbon. 2018. Mapping Forest Cover Change 2012–2017, Nakai-Nam Theun National Protected Area, Lao PDR. A Summary 

Report to the World Bank. Jakarta. 
48 Food and Agriculture Organization of the United Nations. 2016. Current Status of Forest Concessions on Southeast Asia. Rome. 
49 Data provided by the Lao PDR Wildlife Conservation Association. 
50 These organizations include the Wildlife Conservation Organization based in Lao PDR; Project Anoulak, covering wildlife research 

and protection; Agrisud International specialized on livelihood; and, Creative Literacy Lao PDR, to assist in raising community 
education and conservation awareness. 

51 Raising the management standards from IUCN Category VI (protected area with sustainable use of natural resources) to IUCN 
Category II (protect large-scale ecological processes for biodiversity conservation, research, and recreation). 

52 NT2 HP is now closed by the World Bank. However, the World Bank’s Second Lao Environment and Social Project (LENS II), which 
is presently under implementation, is providing $3 million over 5 years to augment NTPC funds, which will continue until the 
end of the NTPC concession period. The objective is to help upgrade the NNT-NPA to a national park, the WMPA into a national 
park office. 
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34. Compensatory forestry. A 2003 ADB study determined that 28,700 ha of forest would be lost 
due to inundation in establishing the NT2 reservoir. To offset this loss, an area of approximately 38,900 
ha of degraded forests within NNT-NPA was qualified for rehabilitation, including about 28,700 ha for 
natural regeneration. The study also identified 5,000 ha in the Nakai resettlement area and other areas 
outside the NT2 HP domain as an alternative if all of the area in NNT-NPA could not be protected NNT-
NPA and WMPA, together with the government and with assistance from NTPC, was responsible for 
rehabilitating and reforesting the forest area. The EAMP and SEMFOP I stated: “the Project will undertake 
activities to rehabilitate and/or reforest degraded forest areas currently having less than 20% crown 
cover” and observed that “there are 41,737 ha of un-stocked forest within the NNT- NPA” to meet the 
compensatory forest requirements.  
 
35. In 2004, even before NT2 HP was approved by the IFIs, there were indications that, although 
there were 38,900 ha available in the NNT-NPA, it would be difficult to “track and isolate” compensatory 
forestry activities under the wider WMPA program. In 2008, WMPA undertook a geographic information 
system (GIS) analysis to overlay areas of previously identified unstocked forest and concluded there to be 
limited opportunities for compensatory forestry in NNT-NPA. It was also considered too early to begin 
reforestation in Nakai resettlement area, as the priority was to organize the resettled hamlets at their 
new locations. Many attempts to design an adequate compensatory forestry program to be funded by 
ADB failed until 2017, when an agreement was reached between the government and ADB. The scope 
included other reforestation programs because suitable sites were not available in the project area. The 
implementation of community forestry activities in the resettlement area is discussed in the social section 
(below) covering livelihoods.  
 

B. Social Aspects 
 

36. Background. NT2 HP triggered ADB’s involuntary resettlement and indigenous peoples 
safeguards policies as well as all 10 World Bank Group safeguard policies. Considerable time and effort 
were devoted to developing mechanisms for complying with these safeguard policies. The main social 
documentation for the project consisted of a) a social development plan (SDP), and b) a social and 
environment management and operational plan (SEMFOP I)53 for the watershed area. The respective 
obligations of the project were specified in the unusually detailed concession agreement signed between 
NTPC and the government in 2002 and amended in 2005 and 2007. The SDP and SEMFOP identified four 
sets of affected people for which resettlement plans and ethnic minority plans were prepared:54 1) an 
estimated 6,200 people on the Nakai Plateau who would be resettled to make way for the reservoir; 2) 
residents of 31 enclave villages (about 5,800 people) in the protected watershed, who would be 
encouraged to limit their ecological footprint in the protected zone; 3) residents located downstream of 
the powerhouse who would lose land due to construction of the dam, powerhouse, employee village, 
and 27 kilometer (km) canal leading to the Xe Bang Fai; and 4) people living along the Nam Theun and 
Xe Bang Fai whose water regimes would be changed by the project. Each of the sets of affected people 
consisted of several ethnic groups, both long-time residents and newer settlers. Those subject to the 
involuntary resettlement policy were located on the plateau and the project lands around the 
powerhouse and down to the confluence with the Xe Bang Fai River. An estimated 1,300 households 
(about 6,200 individuals) were expected to be resettled on the plateau and 90 households in the 
downstream area. In addition to the main safeguards documents, in 2007 five brief site-specific 
resettlement action plans further articulating the SDP were prepared for the project lands (two action 
plans), transmission lines, roads, and the downstream channel connecting to the Xe Bang Fai River. The 
five plans ultimately covered a total of 2,846 project-affected households, including 134 whose homes 

 
53 This was subsequently followed by two additional volumes, both of which appear to have eliminated the ethnic minority 

development plan and resettlement process framework. 
54 Ethnic minority plans is the name given in the project to what are otherwise referred to in the operational directive as indigenous 

peoples development plans. 
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were replaced.55 Much of the land for the construction-related activities,56 however, already had been 
acquired without compensation having been completed as required by the ADB safeguard policies and 
concession agreement before the site-specific actions were even prepared.57   
 

C. Resettlement and Compensation 
 

37. Nakai Plateau resettlement. Some of the groundwork for resettlement was undertaken already 
several years before appraisal in order to inform the resettlement plan. In addition to conducting local 
consultations,58 an anthropological study and preliminary population mapping (all of which are standard 
in the preparation of safeguard documents) were carried out. Two additional activities were initiated to 
establish an empirical basis for developing the SDP: a) two demonstration farms were stablished in 1996 
on plots thought to be representative of local conditions, and b) a pilot village was established in 2002.  
  
38. One demonstration farm received support in transitioning from the familiar traditional, extensive 
subsistence agriculture to more intensive farming practices. 59  The objective was to assess the 
responsiveness and adoption patterns of the families and the relative promise offered by different crops 
and livestock management approaches to attain productive, sustainable results from plots that were 
smaller and had poorer soils than the farmers had had in the original villages. 60  The second 
demonstration farm focused on developing a nursery for fruit and other trees to be made available to 
resettlers and to explore the viability of additional income-generating options.61 
 
39. A key ingredient in the program was the introduction of irrigation, which was supposed to enable 
farmers to switch from swidden to more intensive, sedentary agriculture. Two key lessons were learned 
from the demonstration: a) It took a long time (3 years) to familiarize traditional farmers with new, more 
sophisticated farming and water management practices, despite receiving a far higher level of support 
than would be available during project implementation; and b) it confirmed the possibility for a local 
family to manage successfully a home plot of about 0.75 ha (vegetable, fruit, and forage), if given 
constant support and supervision. Some lessons from the demonstration farms were articulated in the 
SDP, but the agricultural settlement design and livelihood programs eventually put in place did not reflect 
essential elements of the lessons. 62  In practice, NTPC adopted a livelihoods program that was 
multifaceted yet simple. It took a supply-driven approach that was not customized in the field instead of 
following the demand-driven approach detailed in the SDP. 
 

 
55 Compiled from the five downstream resettlement action plan completion reports issued by NTPC. 
56 As opposed to the reservoir-related activities. 
57 Noted in Joint IFI supervision mission Aide-memoire, 20–24 February 2006, pp. 15–16; and IFI Aide-memoire, 10–21 November 

2007, pp. 15–17. The resettlement action plans were closed and final compensation paid between 2009 and 2011 (Resettlement 
Action Plan 1–5 Completion Reports). 

58 Consultations have been subject to external criticism and scrutiny, with people questioning whether or not it would have been 
possible to conduct open, participatory dialogues with local people, many of whom do not speak the national language, 
particularly within the existing regime. (See Dead in the Water, Chapter 3). Nevertheless, the exercise was useful, resulting in 
modifications of design features, including the addition of upland rice in the agriculture program, variations in housing design 
and location, among others. To address the issue of consultation quality, an additional round of consultations took place prior 
to appraisal. Consultations continued throughout implementation, with intense discussions during the period of final design of 
village layouts and detailed household resettlement plans, but the results indicate that listening to villagers was selective, 
especially to ethnic minorities.  

59 The estimated 6,200 people on the plateau were primarily engaged in extensive, subsistence swidden agriculture, especially 
upland rice, animal husbandry, and river fishing, with some opportunities for cash income from selling non-timber forest 
products, animals, and timber, according to the SDP. 

60 Each family was given a 0.75 ha plot for homestead and agriculture and animal husbandry. Extension workers and advisors 
looked after various crop and variety trials, selected crops for larger trials and engaged the farm families in production.   

61 Such as mushrooms, herbs, and non-timber forest products (NTFPs). 
62 For example, the cropping area was located away from the homestead; irrigation was delayed and chronically problematic due 

to design and other problems; and the technical support was deficient, with few and poorly qualified extension workers. These 
issues are repeatedly chronicled in the reports of the international advisory group, LTA and POE, as well as supervision reports. 
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40. The pilot village moved in settlers in 2002.63 The objectives of the pilot village were to gain 
experience in consulting on family needs, implement a resettlement program, and provide a live 
demonstration for other resettlers as to the reality of new settlements. The pilot village included houses 
with electricity and an irrigation system with water supply and other supplementary activities. Each family 
was allocated 600 m2 for a house plot and a separate family plot of 0.66 ha in the area surrounding the 
village64 – the need for proximity between the dwellings and the farming plots was a key lesson that 
emerged.65 Other lessons learned in the pilot included the need for equity in allocating home and 
agriculture plots, with due consideration for the disadvantaged; the difficulty of establishing functioning 
irrigation systems; the need to adjust farming approach and contents to individual households; and the 
need to allocate significant time for the planning process in order to engage everyone, as discussed in 
the SDP.While these lessons were clarified in the SDP and the need to customize solutions was 
recognized, flexibility was only loosely adhered to during implementation and more of a “one-size-fits-
all” approach was taken.   
 
41. Early consultations made it clear that residents of the Nakai Plateau who were to be resettled 
wanted to remain on the plateau. The limited amount of available land on the plateau and poor quality 
of the soil posed a major challenge to develop a resettlement plan that would be viable for the resident 
population. According to the SDP, the estimated 6,200 people on the plateau were primarily engaged in 
extensive, subsistence swidden agriculture, especially growing upland rice, animal husbandry, and river 
fishing, with some opportunities for cash income from selling non-timber forest products, animals, and 
timber.  The plan to move people to the southern side of the reservoir would enable most of the villages 
and hamlets to stay within their traditional boundaries, but that area was significantly constrained in size 
and soil quality. Resettlers were therefore to be granted housing plots and agricultural plots considerably 
smaller than the 3 ha/household plot that was recommended in the appraisal of the resettlement zone 
in 2005.66 They were expected to change from a relatively simple production system to a much more 
sophisticated one based on intensive, integrated cropping; fishing; and animal husbandry based on 
irrigation, cut-and-carry forage, and community-based forestry development. Moreover, the family plot 
was not adjusted to family size. The resettlement action plan predicted that the transition would take 
time. The ethnic minority development plan is much more descriptive than prescriptive, however, and 
provided little practical guidance or insights. This may explain why it was generally not adhered to in 
practice.67 
 
42. The resettlement program aimed to create new settlements with improved housing and 
sanitation, water, (some) irrigation, electricity, roads, schools, and health facilities that were unavailable 
to the people in their former location, along with livelihood programs that aimed to give them 
opportunities to increase their incomes and standard of living. The concession agreement required NTPC 
to ensure that housing and infrastructure be in place before families were resettled.68 The first wave of 

 
63 The settlers were from four different clans, comprising 29 families. 
64 During consultations for the final design of the pilot village, participants decided they wanted to be placed clan by clan and to 

have houses clustered, rather than spread out.   
65 The recommendation that emerged from the demonstration farm was to have the farm plot nearby, which was understood to 

save labor and time compared to having a distant farm plot. A common reason cited in the living standards measurement survey 
(LSMS) for not using the farm plot was the shortage of labor.  

66 P. Julien, M. Raunet, and S. Syphanravong. 2005. Morphopedological and agronomic appraisal in the resettlement zone for the 
farmers of Nakai Plateau (Laos), Nam Theun Dam-NTPC Project. pp. 17, 19. The study was conducted to assess the resettlement 
sites in detail after the decisions were already made, thus the results do not support the optimistic expectations stated in the 
appraisal and other documents.  

67 “Finding 5: The project may have not provided the NT2 ethnic minorities with all the protections and opportunities afforded in 
the concession agreement and under the WB safeguard policy on indigenous peoples.” See USAID. 2017. Post-Approval Field 
Review Report: Nam Theun 2 Hydropower Project, p. 6. The report recommends much more comprehensive and constructive 
steps to address the question than does the World Bank’s Safeguards Compliance Review, 2017, which indicated that the EMDP 
“lacked detailed implementation plans,” and had “frugal implementation,” p. 50.  

68 “Relocation of Resettlers shall not be commenced until after the Resettler housing and essential community infrastructure and 
services are complete (including, without limitation, the village access road, allocated farm plots, schools, housing and clinics 
and availability of water for Resettler households and as far as possible, water for gardening.” (Schedule 4.1 Part 1, clause 7.1 
of the Concession Agreement.) 
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resettlement occurred in 2006, which was 2 years earlier than originally planned. It moved 600 families 
from the lowest elevations whose homes were threatened from flooding by the coffer dam. Despite well-
articulated plans and an emphasis on site preparation, consultation, and participation in the SDP, the 
families were moved into temporary housing (for the construction of which they were provided with 
materials) and ultimately they waiting as long as a year for permanent housing and facilities to be made 
available. Shortages of suitable wood for permanent housing plagued the resettlement program through 
different stages, as indicated by various parties. The second resettlement wave started the following year, 
and physical relocation was completed by 2008. The schedule was dictated by the construction schedule 
and plans to fill the reservoir, rather than meeting the concession agreement’s requirement that a 
satisfactory physical environment be prepared before people were moved.69 Individual families knew the 
location of their house plots and farm plots before the move, and the locations of public facilities were 
mapped out. Other significant parameters regarding village boundaries and land availability for individual 
and common use remained to be decided through a process of participatory land use planning. This 
process was not completed until 2012, by which time it was clear that the delay had significantly affected 
the ability of villagers to take ownership of their new environment and invest in management of their 
natural resources.70 The programs and ultimate practices were also not sufficiently modified to attend to 
the characteristics or needs of individual minority groups.71 While it was assessed as being “conducted 
in a fair and equitable manner,”72 it also paid “inadequate attention to ethnicity in implementation and 
monitoring and evaluation,” as noted by the POE.73 
 
43. Physical resettlement was ultimately successful,74 and the promised infrastructure was eventually 
successfully put in place, albeit in a manner that was delayed and not synchronized with resettlement.75 
Irrigation has remained problematic, however.76 A total of 6,289 people in 1,310 households were moved 
from 17 villages into 1,330 houses in 16 new villages. Each house has a toilet, bathroom, electricity, 
rainwater collection tank, and grain storage. The houses followed a basic design, slightly modified 
individually to suit family size and preferences. Each family was allocated 0.66 ha of land for crops, of 
which 0.16 was expected to be irrigated. Residents have exclusive fishing rights to the new reservoir, and 
a share in more than 17,000 ha of forests surrounding the villages.77 Two hundred seventy kilometers of 
main and access roads were constructed. Thirty-two nurseries and schools, two health centers, and 
community facilities in each village were constructed and operational. In addition, a regional hospital 
was rehabilitated. In total, 176 community-based organizations were created to manage various 
community resources.78  

 
69 The aide-mémoire clearly shows the priority of meeting the impoundment schedule, although it cautions to “avoid rushing the 

resettlement process at the end when the impoundment date is getting close.” The aide-mémoire says that previous “missions 
have encouraged NTPC and the government to improve synchronization between resettlement site infrastructure development, 
livelihood program development, and project construction.” 

70 Joint IFI supervision mission Aide-memoire, 7–15 October 2012, p. 11.  
71 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24, p. 52. Vientiane. 
72 World Bank. 2017. Nam Theun 2 Hydroelectric Project Safeguards Compliance Review, p. 46. Washington, DC. 
73 World Bank. 2017. Nam Theun 2 Hydroelectric Project Safeguards Compliance Review, p. 54. Washington, DC. 
74 This means that people moved and stayed, the only exception being one extended household of Ahoe that moved back to its 

former settlement. 
75 Noted in the Joint IFI Management Review Mission, Aide-Memoire, 20–24 February 2006, p. 3, citing similar conclusions of the 

POE and international advisory group.  
76 The last LTA report, 2018, claims that more systems are working than previously, but operation and maintenance issues are 

unresolved and there are no plans to meet the full concession agreement obligations. Other elements, such as ice houses and 
fish landing sites took several years to be developed. As late as 2017, the comprehensive action plan was dealing with drainage 
for village facilities that had previously been lacking, although cited by the POE’s NTPC Environmental and Social Progress Report, 
January–December 2017, p. 9.  Pages 5–10 give an idea of efforts to reach closure of the resettlement implementation period. 

77 The meaning of this ownership share is yet to be determined, whether it be individual or household. The government established 
a village forestry association in 2005 that was supposed to manage the forests commercially on behalf of the villagers. They 
initially received dividends for a couple of years and then no more. The forestry association is basically defunct and discussions 
were still underway in 2018 regarding how to engage communities in managing the forestry land, and on the community level 
to decide on local priorities, use allocations, and limitations.    

78 These figures are largely dawn from a presentation by Pierre Guedant and Vatsana Pravongue of NTPC, “Nam Theun 2 
Hydropower in Lao PDR: Lessons Learned from a Unique Resettlement Project,” AIA Special Symposium, Manila, 20-22 February 
2017.   
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44. Downstream. The project involves transfer of water from the Nam Theun River to the Xe Bang 
Fai River, and, as such, affects the downstream areas. The Nam Theun impacts were considered to be 
temporary and affect few people, as downstream villages were not located on the river. In the case of 
the Xe Bang Fai, however, villages above the confluence of the downstream channel with the river were 
expected to experience backwash during flooding periods. The project appraisal document anticipated 
that villages downstream of the channel would experience a number of impacts: dry season riverside 
gardens would be lost; fishing opportunities would be lost due to increased water turbidity and velocity 
along with changes in water chemistry; drinking water sources would be compromised; the duration of 
seasonal floods would increase, and dry season river crossings would be lost. Also, riverbank erosion was 
expected to increase and the operation of river pumps for irrigation would be threatened. Addressing 
such issues would be standard in ADB and World Bank Group safeguard policies.79 
 
45. The Downstream Program was developed (in 2008) and implemented by NTPC. Ongoing activities 
were then handed over to the government when the Downstream Program closed in 2012.80 It had three 
main approaches. First, owners of riverside gardens would be offered alternate plots, if available, or 
compensated directly. Second, villages along the river were given standpipes and irrigation pumps along 
the river were replaced or stabilized. Third, to offset the loss of fishing and protein, different livelihood 
programs were implemented, ranging from improved rice seeds and animal breeds and small animal 
distribution to aquaculture, cash crops, and mechanization. Finally, a village income restoration fund was 
established in each of the target villages to offer loans for residents to invest in new livelihood activities.   
 
46. The NNT-NPA watershed. Although the SEMFOP is a comprehensive document, the social 
component is rather limited. It aims to maintain livelihoods of residents of the 31 enclave villages by 
improving productivity of the land they currently use by developing new paddy, constructing small-scale 
irrigation systems, improving swidden fallows, improving soil management, promoting agroforestry, and 
integrating grazing and forestry. Implicit in this is an expectation that residents will confine their activities 
to current areas, rather than expand. The project undertook public health initiatives in the area, as well 
as some livelihood activities, but social documentation has been sparse for this component in terms of 
both descriptions of activities and assessment of outcomes. There was also very little livelihood 
monitoring undertaken in the NNT-NPA watershed. Nevertheless, ADB’s 2019 project completion report 
for the project states that the living standards measurement survey (LSMS) undertaken in late 2017 (cited 
in the World Bank’s implementation status report of June 2017) indicated that 90% of interviewees said 
“life has gotten better” over the past 10 years, mentioning improved access to education and health 
services as the main factors. The review team did not have access to that report, however, or to any 
others that might have been issued during or after implementation. 

 
A. Livelihood Restoration 
 

47. The livelihood restoration program within NT2 HP was ambitious in that the concession 
agreement required that the income of affected persons reach a ”sustainable” target of the prevailing 
poverty line by year 5 and double that level by the end of the resettlement period. This explicit target is 
unusual and exceeds even ADB and World Bank safeguard standards, strictly speaking. With this goal in 
mind and consistent with resettlement good practice, the project developed livelihood programs to 
enable resettlers to improve their incomes and standard of living. The SDP articulates the objective of the 
livelihood program as to ensure that the people are able to derive a reliable income in order to achieve 

 
79 It was considered innovative in that a program to mitigate and compensate for downstream impacts was part of the initial 

preparation, developed proactively to respond to anticipated impacts in water flow and velocity in the Xe Bang Fai River and 
decreased flow in the Nam Theun River. The World Bank’s Implementation Completion and Results Report (2018) included the 
following: “As noted by the POE, the Downstream Program went beyond the scope of World Bank Safeguards policies and was 
recognized as innovative at the time.” It is not clear how this is consistent with World Bank Group Safeguards, as the objective 
of safeguards, at minimum, is to mitigate or compensate third parties for adverse impacts. Because people living downstream 
were expected to be effected negatively, a program to address them is fully within the realm of safeguards.   

80 Nam Theun 2 Power Company Limited. 2018. Nam Theun 2 Hydroelectric Project Downstream Program Assessment, Final Draft, 
April, p. viii. Vientiane. 
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and sustain the expected standard of living by engaging in activities that are within their capacity, taking 
into account the availability of the resources on the Nakai Plateau and the type of enterprises that they 
are already engaged in. The concession agreement stipulated that the indicator of success for the project 
was to “improve and ensure sustainable livelihoods for the Resettlers” and to achieve the target 
incomes.81 
 
48. Sustained livelihood improvement was seen as a major challenge from the beginning and has 
remained so to this day. In effect, the task was essentially to help villagers accustomed to a largely 
subsistence, diversified forest, river, and swidden agriculture economy adopt technologies and practices 
enabling them to move to a more intense, market-driven economy within a few years. The added 
challenge was to have this transformation occur within a much constrained physical environment with 
poor soils, small land allocations, and restrictions on previous swidden practices. 82  To achieve this, 
according to the SDP,  the resettlers were to be given access to technical advice and resources, as well as 
institutional support to encourage both collective action and individual initiatives. The program has five 
livelihood pillars: fishing, agriculture, animal husbandry, forestry, and off-farm income. The first four 
mirrored the range of activities the resettlers already were engaged in, and the fifth imagined new 
opportunities in entrepreneurship, marketing, and providing services. Based on experience from the pre-
project pilot and demonstration, the NT2 HP design took into account that time would be needed for 
resettlers to adjust to the new opportunities and that households would pursue various livelihood 
strategies. 83  The livelihood restoration program assumed that resettlers would continue to have 
diversified income sources, as none of the pillars alone was expected to generate sufficient income to 
feed and sustain a family. While the livelihood programs were theoretically initiated at financial close, 
various elements were expected to come into play at different times.  
 
49. Overall, despite limitations and failings of different livelihood pillars, the livelihoods restoration 
program on the Nakai Plateau achieved its income targets by 2013. LSMS surveys for 2011 and 2013 
showed a consistent pattern of rising incomes, with only 3% of households having incomes below the 
target levels. NTPC and the government proposed closure of the resettlement implementation period on 
this basis in 2015. The POE pointed out, however, that a large part of the income in 2013 came from 
illegal logging and thus was not sustainable according to the concession agreement.84 The POE therefore 
called for another 2 years of project support and continuation of the resettlement implementation period. 
A safeguards compliance review by the World Bank’s Operations Policy and Country Services in 2017 
identified numerous issues with the livelihoods restoration program. Subsequently, a comprehensive 
action plan was prepared under the joint working group, which had been established specifically to 
address remaining environmental and social issues related to NT2 HP so that the resettlement 
implementation period could be closed. By the end of 2017, the POE agreed to resettlement 
implementation period closure, although a related medium-term development program was in 
implementation. 
 
50. Agriculture pillar. The agriculture pillar was critical to the villagers, as one of their highest 
priorities was food security, meaning rice.85 The program design fell short of meeting this objective, 
however. Rather, the initial design was for each house to have a small piece of irrigated paddy land and 
to rely on other marketable crops to purchase household needs.86 The program focused on improving 
soil quality, developing irrigation, and promoting cash crops, vegetables, and fruits on household and 
family plots. Some of the villages, particularly in the southern section of the settlement area, were able 

 
81 Concession agreement, Schedule 4, part 1, para 1.2 p. 2 for income outcomes; concession agreement Schedule 4, part 1, para 

2.2, p. 4 for Resettlement Implementation Period. 
82 The International Advisory Group Report No. 7, May 2007, provides one of the clearest statements of the challenges of resettlers 

and their anxieties already evident, in addition to their high expectations. 
83 SDP and appraisal document 
84 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24, October, p. 4. Vientiane. 
85 SDP Volume 1, p. 3 lists the principal changes introduced in the SDP based on feedback from the 1997–1998 consultations.   
86 Early and later IFI aide-mémoire questioned the appropriateness of the agriculture pillar for the people and the soil resources. 

2006, p. 13; 2008, p. 11. 
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to raise paddy and gain access to additional area for farming, but space was limited, irrigation design 
and implementation were perpetually problematic, and market access was slow to develop. Over time, 
different crops were promoted, including cassava, and then agroforestry, with varied success. 
Meanwhile, rice consumption decreased from an average 23 kilograms/person/month during 2006–2007 
to 14.5 kilograms/person/month in 2017.87 By the time of the last LSMS survey in 2017, 75% of the 
household plots were in production during the wet season, compared to 65% in 2011. Around 50% of 
the households used the plots to cultivate paddy or upland rice during the dry season in 2017, an increase 
from the 9% in 2011, and 14% in 2013.88 By 2017, 22% of the household plots included agroforestry. Of 
the 228 small irrigation systems developed under the project, 47% were usable in 2017 and only 36% 
were actually used.89 Nonetheless, agriculture comprised 28% of average household income in 2017, only 
a modest proportional drop from 31% in 2006 and an increase from the 15% in 2011.90   
 
51. The agriculture pillar could have made a much more significant and dependable contribution to 
the restoration of livelihoods, as it appeared to have a substantive empirical base from the demonstration 
farms. For several reasons, however, this was not the case. First, the demonstration, like many pilots, 
enjoyed a level of technical support that was not carried into implementation.91 Field staff was limited 
and inexperienced from the beginning, and even by 2010 the LTA noted the junior district staff members 
were not adequate for extension or water management support. 92  Second, it is not clear that the 
agriculture experts have ever developed satisfactory recommendations to utilize the poor soils 
throughout most of the resettlement site. As of late 2007, the IFIs stated that “it is yet to be demonstrated 
that resettlers can sustain agricultural livelihoods on the poor soils involved,”93 and no subsequent IFI 
aide-mémoire offers any assurance that this had been demonstrated. IFI support seems also to have been 
weak, as demonstrated in the dearth of ideas in the aide-mémoire and the fact that only one IFI aide-
mémoire (June 2008) had an addendum addressing agricultural issues. Third, irrigation was promised on 
a small portion of each holding but only addressed later in the resettlement process.94 At that time, much 
of the original irrigation planned was deemed unfeasible by NTPC and alternatives were explored, 
especially gully dams. By 2017, only 44% of the 228 systems in place were operational.95 Moreover, by 
that time the issue of financing ongoing operation and maintenance costs, an NTPC obligation in the 
concession agreement, was a matter of uncertainty. Fourth, the SDP emphasizes the need to tailor 
household and village programs to the needs and preferences of villagers, but there is little indication 
that this was the operational policy of NTPC or the government in the resettlement zone. In 2016, 
however, the idea of greater customization of solutions was put forward and became enshrined in the 
comprehensive action plan prepared to reach resettlement implementation period closure. 96  As 
management of that plan focuses on actions, rather than outcomes, there is no data regarding actual 
implementation of the “tailoring” idea. Finally, although the original design of the agricultural pillar 
expected resettlers to grow trees as well as crops, it was not until late in the implementation process that 
resettlers were encouraged to grow both trees and crops in their plots, to practice agroforestry. 
Associated with this approach, NTPC started distributing barbed wire to farmers to protect their farm 
plots from wandering animals. This simple addition appeared to be necessary to get resettlers to think 

 
87 Nam Theun 2 Power Company Limited. 2017. Nakai Socio-Economic Survey Round Eight (LSMS8), March, p.2. Vientiane. 
88 Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 47-49. 

Vientiane. 
89 Nam Theun 2 Power Company Limited. Lenders’ Technical Adviser: Lenders’ Technical Advisor Reports, 2007–2016. Vientiane. 
90 Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), p. 55. Vientiane  
91 Including technical assistance, hand-holding, and close farmer–technical collaboration. 
92 Nam Theun 2 Power Company Limited 2010. Lenders’ Technical Adviser Report No. 22, June–August, p. 32. Vientiane. 
93 ADB. 2007. Joint IFI Supervision Mission. Aide-memoire. 10–21 November 2007, p. 13. Manila. 
94 The plan was for irrigation to be installed by year 3 of moving, but the process of deciding feasibility, designing systems, then 

implementing them took years. Eventually, before the process was complete, the discussions began about maintenance 
responsibilities. Overall, this appears either not to be a priority of NTPC or that both NTPC and local officials lacked adequate 
skill to implement it. Aide-mémoire do not suggest that the World Bank Group offered any expertise of significance. 

95 Nam Theun 2 Power Company Limited. 2017. Lenders’ Technical Adviser Report No. 38, February to November. Vientiane. 
96 Joint Working Group. 2017. Comprehensive Action Plan for Resettlement Implementation Period Closure and Beyond, V. 25, 

p.46, January, p 46 for agriculture/livestock and p. 82 regarding ethnic minorities.   
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more about their plots and how to use them. By 2017, the LTA reported positively on the adoption of 
agroforestry in 2015, indicating the first real breakthrough in the pillar.97  
    
52. Livestock pillar. Previously, resettlers kept livestock that roamed freely. A few families had large 
herds of buffalo, and many had one or more head, as well as smaller animals.98 The families had no 
access to veterinary care, so the animals were subject to various illnesses and holdings fluctuated.99 
During project preparation, the animals were characterized as being “savings banks” to be used for 
unexpected cash needs.100 And total animal holdings were seen as exceeding the carrying capacity of the 
resettled lands. The main thrust of the livestock program, therefore, was to make smaller animals 
available to families without animals, provide vaccination and support to other animals, promote herd 
reduction with the ultimate objective being to get families to keep animals from roaming, and encourage 
cut-and-carry forage grasses to feed them while utilizing the manure as fertilizer. The PCR reported that 
the transition resulted in at least 1 year of widespread animal starvation, and the project compensated 
families for the lost animals. 101.Over time, many of the buffalo have been replaced by cattle and barbed 
wire was widely distributed to protect crops from the animals that continued to wander around. By 2017, 
91% of the resettler households had livestock, compared to 87% in 2006 and 71% during the lowest 
point. Holdings are diversified, with more pigs, goats, and ducks, providing households resilience to 
external shocks.102 Mean income from livestock in 2017 reached 13%, compared to 23% in 2006 and 4% 
in 2011.103 The threat of animal overpopulation remains, but it appears to be on the horizon rather than 
imminent.104   
 
53. Fisheries pillar. With the advent of the reservoir, it was expected that more people would derive 
income and protein from fishing, and to some degree this has been the case. The fishing program has a 
number of elements, dealing with reservoir management, water quality monitoring, protecting spawning 
areas, protecting the reservoir from outsiders, and promoting and managing marketing. Although overall 
management is an ongoing issue, particularly regarding village participation and both individual and 
collective responsibility, the situation appears to be stabilized for the moment despite some risks to 
sustainability (discussed in the environment section of this appendix). As expected, there was a huge 
influx of fish after the dam closed and the reservoir was filled, followed by a drop to a stable level. The 
fish population has since stabilized, although species have changed. In the 2006 LSMS, fishing accounted 
for 14% of income, compared to 38% in 2008 and 35% in 2009. It then decreased to 28% overall in 
2017, although vulnerable households derived 36% of their income from fishing in 2017.105 The LTA and 
POE have both suggested that the fisheries pillar has been the most successful. The latest LTA report 
indicates increased local patrolling and enforcement of restrictions, especially in the protected zones, 

 
97 Nam Theun 2 Power Company Limited. 2017. Lenders’ Technical Adviser Report No. 35, p. 37. Vientiane. It is surprising that 

barbed wire was “discovered” as a need so late in the resettlement, as it was well-known from the beginning that the traditional 
practice is to let large animals roam. The practice continues, as observed in the town of Nakai. It would seem like an obvious 
conclusion that the project would help resettlers protect their crop fields from the cattle, but apparently it did not dawn on 
advisors until they started to advocate agroforestry. Even then, the LTA advised that distribution should be used as an “incentive” 
to adopt agroforestry, rather than as a common and widespread need of all farmers. 

98 Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 68–74. 
Vientiane.  

99 Nam Theun 2 Power Company Limited. 2005. Social Development Plan, Chapter 21: Agriculture and Livestock Development. 
Volume 2. Vientiane. 

100 Nam Theun 2 Power Company Limited. 2005. Social Development Plan, Chapter 13, Nakai Plateau Ethnic Minority Development 
Plan Baseline Data. Volume 2. Vientiane. 

101ADB, NT2 Completion Report, p. 66 para. 61; compensation was paid for 555 buffaloes.   
102 Nam Theun 2 Power Company Limited . 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 70–75. 

Large holdings are concentrated, however, as 19% of households own buffalo, half of which are owned by 4% of households. 
Also, 29% of households own cattle and 4% own 36% of the total (p. 73). 

103Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 70–75. 
Vientiane. Large holdings are concentrated, however, as 19% of households own buffalo, half of which are owned by 4% of 
households. While 29% of households own cattle, 4% own 36% of the total (p. 55). 

104 Nam Theun 2 Power Company Limited. 2017. Lenders’ Technical Adviser Report No. 38, pp. 4–5. Vientiane.cites that the current 
number exceeds theoretical carrying capacity, but it does not present that as being particularly alarming. 

105 Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 59–62. 
Vientiane. 
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although there are some concerns about the long-term sustainability due to the absence of an active 
reservoir management program, propagation of invasive species, and illegal fishing in spawning areas.  
 
54. Forestry pillar. The forestry pillar of the livelihood program has been the most problematic. The 
original idea as stated in the SDP was that the more than 17,000 ha of forests in the area would be 
managed on behalf of the resettlers as a commercial venture, for which each household, as a shareholder, 
would receive an annual dividend, estimated to be approximately $100.106 The pillar was supposed to 
provide about one-third of family incomes from both timber and non-timber forest products.107 The Nakai 
Plateau Village Forestry Association was created in 2005. It had a role in providing lumber for resettler 
houses and paid a dividend to households in 2008 for 2009. After a couple of years, the dividends dried 
up and efforts have been underway to promote individual and community agroforestry, both on 
individual plots and community areas, respectively. The failure of this component, which was expected 
to contribute annually to household incomes, has yet to be overcome. Forest income includes income 
from hunting, collecting timber, NTFP and forest association dividends. Forestry income has ranged from 
9% in 2006, which largely meant hunting, to 5% in 2017. The highest levels of forest income reported in 
the LSMS were in 2011 (38%) and 2013 (22%) which reflects both a more systematic focus on that issue 
in those surveys and the widespread practice at the time of illegally harvesting rosewood for export, 
which has since ceased.108   
 
55. The forestry pillar was framed in the SDP in the following terms: the forestry is owned by the 
resettlers, but an entity will be set up to manage the resource until resettlers can manage it themselves. 
It turned out, however, that even by 2007 the allocated area was poorly managed and getting worse.109 
The forest association was turned into a corporation, which made it subject to corporation taxes, bringing 
an end to dividends. Problems with the forest association were continuously mentioned by all monitoring 
groups, including the LTA, which referred to the organization as an “ineffective experiment unable to 
provide long-term benefits to resettlers.”110 It was not until a decade into implementation, when the 
World Bank undertook the safeguards compliance review in 2017, that the forest association was closed 
down and attention started to focus on developing an alternative management model that is driven by 
community members and responsible to them.111 One task of the comprehensive action plan is for each 
village to prepare a community-driven forest management. As of late 2018, however, the plans were not 
available and there is no record of implementation results, if in fact there are any. 
 
56. Off-farm livelihood pillar. The off-farm livelihood pillar has been a minor one, spread widely but 
involving very few people. It has included vocational training relating to handicrafts, motorcycle 
maintenance, and hospitality to business planning and development, processing fish and agricultural 
products, and market awareness. According to LSMS surveys, wage employment went from 23% in 2006 
to 30% of family income in 2008, and to 15% in 2017.112 Meanwhile, business and other income 
accounted for 10% of income in 2017. To support this pillar, village development funds were created in 
each village to issue loans to residents, thereby enabling them to start businesses or invest in their 
ongoing activities. Although increased attention has been devoted to this pillar over time, it is not clear 
to what extent the income results obtained in the surveys are attributable to project programs. So far, 
this pillar has relatively little visible outcome. 

 
106 Nam Theun 2 Power Company Limited. 2005. Social Development Plan, Chapter 23: Forestry Development for Nakai Resettlers, 

p. 7. Vientiane. 
107 Panel of Experts. 2015. Nam Theun 2 Hydroelectric Project Report No. 24, p. 22. Vientiane. Lists reasons for the failure that range 

from maladministration to fees and taxation and inadequate support from NTPC and government agencies, among others.  
108 Nam Theun 2 Power Company Limited. 2017. Nakai Living Standards Measurement Survey Round Eight (LSMS8), pp. 77–79. 

Vientiane. Due to both decreased supply and increased enforcement. 
109 International advisory group Report No. 7, May 2007, p. 7. 
110 Nam Theun 2 Power Company Limited. 2013. Lenders’ Technical Advisor Report 30, October 2012–March 2013, p. vii and 38. 

Vientiane. 
111 Interview with the World Bank’s Compliance Review Team, which confirmed the author’s impression that the village forestry 

association is no more than an institutional mechanism to fleece resettlers of their resources. 
112 The project itself generated considerable employment both in the villages and on construction sites, both of which decreased 

after 2010. 
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57. Downstream. The Downstream Program was ended in 2012 after it reached its initial budget 
target of $16 million to be funded by NTPC and an extension of 1 year for a further $2.3 million from 
NTPC to cover hinterland villages in the Xe Bang Fai catchment. It was handed over to the government 
at the end of the year. Most of the activities were discontinued at that point as government funding was 
not forthcoming until 2016.113 After closure, NTPC showed data from three surveys conducted between 
2009 and 2014 that indicated an increase in household consumption and dietary diversity, but that 
incomes decreased over the same time for as many as 10,000 households. It was surmised that these 
households may have been unable to restore their livelihoods to the pre-project level.114 The safeguards 
compliance review in 2017 cited this uncertainty as an issue to be addressed, but there is no 
documentation to suggest that it was resolved.115 Nonetheless, a recent NTPC Downstream Program 
Assessment in 2018 concluded that even if income restoration was not fully achieved, the program 
appeared to offset the loss of fish protein in household diets, an important indicator for this activity.116 
The assessment recommended reviving the village income restoration fund, which by that time had been 
suspended in many villages since 2015.117 An Adaptive Management Committee was established as part 
of the comprehensive action plan, which continues to monitor the downstream areas, but the assessment 
in 2018 indicated that it was dormant. On the basis of questionable logic, the assessment concluded 
that, because the loss of fishery livelihoods was not the result of land acquisition or restricted access to 
natural resources, livelihood restoration was not required, as the activity was not subject to involuntary 
resettlement policy and thus the program was compliant.118 This is a mistaken interpretation of the 
resettlement safeguards policy because that policy covers both direct and indirect impacts of an 
investment. The assessment also noted that between 2013, when the Downstream Program was handed 
over to the government, and 2016 no funding had been transferred from the province to districts to 
continue the work begun by NTPC.119 
 
58. NNT-NPA watershed. There has been little livelihood monitoring in the watershed or 
documentation of the extent to which programs outlined in the SEMFOP were undertaken. The PCR cites 
a 2018 survey in which 90% of interviewees said that life was better in the past 10 years, most of which 
progress was attributed to improvements to WMPA works.Women’s focus groups revealed that the 
principal improvements were access to education, health services for maternal and prenatal care, and 
child vaccination. Animal vaccinations were also valued. In 2017, WMPA was restructured and a 
consortium of technical experts was engaged to implement a revised SEMFOP III (which includes neither 
a resettlement process framework nor ethnic minority development plan), focusing on livelihoods 
development and rural development. A World Bank project, Second Lao Environment and Social Project 
(LENS II), has subsequently become effective and includes a component focusing on watershed issues 
and the enclave communities. Consequently, there is little consistent monitoring data to determine 
sustainable social progress in the watershed. 
 
 

 
113 According to the NTPC Downstream Program Assessment, April 2018, The NTPC handed the program to the government at the 

end of 2012, but “since 2014 the DSP has not been actively implemented by the GoL and many of the village funds are now 
inactive”, p. viii. The handover was part of the concession agreement, and not subject to agreement by the POE. Government 
funding for downstream activities resumed in 2016 as the comprehensive action plan was being developed.  

114Nam Theun 2 Power Company Limited. 2018. Nam Theun 2 Downstream Program Assessment, Final Draft, April, pp. v, 5. 
Vientiane. 

115 World Bank. 2017. World Bank Safeguards Policy Compliance Review: Nam Theun 2 Hydropower Project, Final Draft, November, 
based on a desk study and field investigation between June and September, 2016, and annotated addendum, 2019. 

116 Nam Theun 2 Power Company Limited.2018.Nam Theun 2 Downstream Program Assessment, Final Draft, April, p. 113.Vientiane. 
117 Nam Theun 2 Power Company Limited.2018.Nam Theun 2 Downstream Program Assessment, Final Draft, April, p. 33.Vientiane. 
118 Nam Theun 2 Power Company Limited.2018.Nam Theun 2 Downstream Program Assessment, Final Draft, April, p. 37. Vientiane. 
119 Nam Theun 2 Power Company Limited.2018.Downstream Program Assessment, Annex 2 p. 17. Vientiane. 



  

 

APPENDIX 4. ECONOMIC AND FINANCIAL ANALYSIS 
 

A.  Introduction  
 
1. The evaluation team conducted economic and financial analyses to confirm that the Nam Theun 
2 Hydroelectric Project (NT2 HP) remains economically justified and is financially sustainable. The analyses 
relied on assessments carried out by ADB and the World Bank in their post-completion evaluations, 
supplemented by additional information gathered from project documents and a review of related 
literature. 
 

B.  Economic Analysis of Nam Theun 2 Hydroelectric Project 
 
2. The economic analysis is carried out from several perspectives: a) the economy of Lao People’s 
Democratic Republic (Lao PDR) as it pertains to the net benefits generated from producing electricity for 
exports and domestic use, b) regional benefits beyond Lao PDR due to local externalities, and c) net global 
benefits due to the avoidance of global greenhouse gas emissions. 
 

1. Net Economic Benefits to Lao PDR 
 
3. Background. Lao PDR was well positioned in terms of natural resources and physical location to 
develop hydroelectric energy as a major source of growth and to generate revenues to implement the 
government’s poverty reduction and environment conservation initiatives. Effective management of one 
of its main natural resources—river water—was expected to ensure the long-term sustainable 
development of the country. NT2 HP aimed to support two of Lao PDR’s key national development 
objectives: development of the power sector by earning foreign exchange from electricity exports and 
promotion of economic and social development by providing reliable and affordable electricity supply.  
 
4. The project. As noted previously in this report, NT2 HP was constructed during 2004–2010 and 
on 30 April 2010 began the operation of a 1,070-megawatt (MW) hydroelectric plant in the central region 
of Lao PDR. NT2 HP is a trans-basin diversion project that diverts waters from the Nam Theun River to the 
Xe Bang Fai River, both of which feed the Mekong River. Four turbines provide about 995 MW for export 
to Thailand and two turbines provide 75 MW for domestic use. The project aimed to export annually 
5,354 gigawatt-hours (GWh) of electricity to Thailand and supply 200–300 GWh to Lao PDR. It also 
targeted using the revenues generated for the Government of the Lao PDR from electricity user charges, 
taxes, and dividends to fund public expenditures for reducing poverty,1 conserving the Nakai-Nam Thuen 
National Protected Area (NNT-NPA) watershed as an environmental offset, and managing the direct 
environmental and social impacts of the project on Nakai Plateau and in areas downstream on the Nam 
Theun and Xe Bang Fai rivers.  
 
5. Analysis of alternatives. The Hydropower Office of the Lao PDR Ministry of Industry and 
Handicraft undertook an analysis of alternatives in 1998.2 It compared 20 potential hydropower projects 
using a dual methodology: a) first, a quantitative comparison was performed of candidate projects based 
on a monetary standard while taking into account all costs, benefits, and impacts that could reasonably 
be reduced to monetary values; and b) second, a parallel qualitative ranking inasmuch as many costs and 
benefits were difficult to quantify. Thirty-six different scenarios were developed by which the 
Government’s commitment to target power exports to Thailand could be met. NT2 HP appeared in the 
most attractive power export scenarios in all cases. 
 

 
1 Government of the Lao People’s Democratic Republic. 2003. National Growth and Poverty Eradication Strategy. Vientiane. 
2 Government of the Lao People’s Democratic Republic. 1998. Nam Theun 2 – Study of Alternatives. Vientiane. 
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6. As part of due diligence for NT2 HP, ADB, in cooperation with the World Bank and the prospective 
power offtaker, Electricity Generating Authority of Thailand (EGAT), undertook an evaluation of the 
economic expansion planning of the Thai power system within which the project was modeled as a 
candidate competing for a place in the expansion plan along with a range of fossil fuel-based 
alternatives. 3  The base-case analysis concluded that NT2 HP should be included in the least-cost 
generation expansion plan from 2010. Both studies confirmed that Nam Theun 2 was the preferred 
candidate project among alternatives.4 
 
7. Methodological approach. Economic internal rates of return (EIRRs) and economic net present 
values (ENPVs) were calculated based on calculating economic benefits and economic costs of NT2 HP. 
The border price was selected because most costs and benefits are tradable and there would be no need 
for their adjustment, which invariably introduces error into the shadow pricing exercise. It also obviates 
the need to estimate a blended shadow exchange rate factor as had been done at appraisal and 
completion. The economic life of the project was assumed to be 25 years, essentially the life of the 
electromechanical equipment and of the concession agreement between the Nam Theun Power Company 
(NTPC) and the government. Nontradable benefits and costs were adjusted by a standard conversion 
factor valued at 88% for Lao PDR and 98% for Thailand.5 Economic costs of capital of 12% and 10% were 
used to discount net economic flows. The project, which has an estimated life until at least 2050, will be 
transferred to the government at the end of the concession period in 2034. Therefore, an in-use value of 
the existing depreciated assets was used as an economic benefit at the end of the concession period in 
2034.6  
 
8. Valuation of energy benefits from NT2 HP. Revenues from primary and secondary electricity sales 
(5,354 GWh) to Thailand are incremental economic benefits to Lao PDR. However, it was noted at 
appraisal that the project will result in an annual reduction in output of 275 GWh from the existing Theun 
Hinboun hydropower plant, which shares the catchment area with NT2 HP. Therefore, the evaluation 
reduced the amount of primary energy exported to Thailand to account for the reduction of output from 
the Theun Hinboun plant, as also had been done at appraisal and completion. The evaluation also 
assumed that the output reduction at Theun Hinboun hydropower would result in generation operating 
and maintenance cost savings, and so it factored these savings into the EIRR and ENPV calculations as an 
economic benefit.  
 
9. The electricity contribution of NT2 HP (200–300 GWh) as a percentage of domestic consumption 
in Lao PDR is small and falling, declining from 16% in 2011 (the first full year of production) to 9.5% in 
2018. Therefore, at appraisal and completion, benefits from electricity sales to Lao PDR were defined as 
nonincremental because it was argued that they replace imports from Thailand. The evaluation team 
concurs that all energy sold to Lao PDR should be deemed nonincremental.  
 
10. Primary and secondary energy sales to Thailand are tradable and their economic benefits are 
valued in terms of revenue. Lao PDR engages in electricity trade with Thailand and imports electricity 
from the People’s Republic of China and Viet Nam. Therefore, electricity is a tradable commodity and 
domestic electricity consumption from Nam Theun 2 is valued in terms of resource cost savings, that is, 
the cost of importing electricity from Thailand. 
 

 
3 World Bank. 2004. Nam Theun 2 Project Economics Interim Summary Report. Washington, DC. 
4 Because NT2 HP is already in operation, the evaluation team did not validate the government’s or the World Bank’s alternative 

analyses. 
5 The standard conversion factor for Lao PDR was based on the ratio of the shadow exchange rate (free market rate) in 2019 to 

the official exchange rate. The standard conversion factor for Thailand was the same as used at completion based on trade data 
for 2012–2016. 

6 For simplicity, the economic in-use value was calculated applying a straight-line depreciation as a proxy for the use of the assets 
over the project’s concession period. 
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11. In addition, it is worth noting that the charges levied by the government for the use of water 
(i.e., royalties) can also reflect a further economic benefit of the exploitation of Lao PDR’s hydro resources. 
For the purpose of this analysis, however, this potential additional benefit was not used, and thus total 
benefits may be undervalued. 
 
12. Economic costs of NT2 HP. The economic capital cost of NT2 HP was derived from the actual 
financial cost of the project. Only financing costs, such as interest during construction, were removed to 
estimate the economic (shadow) values. The evaluation proceeded on the basis of no taxes or duties in 
capital costs, as noted at appraisal and closing, although there was no evidence to validate this 
assumption. Therefore, the EIRR calculation may be underestimated. The economic capital cost of NT2 
HP also included the transmission line from the project to the Lao–Thai border for power evacuation. The 
cost of operation and maintenance of NT2 HP was based on historical data of $0.525 per kilowatt-hour 
(kWh) generated. 
 
13. The economic cost of land that the project occupied was not included into the capital cost at 
appraisal or completion and thus the capital cost was underestimated. At appraisal, it was estimated that 
the project would require up to 6,480 hectares of land for project infrastructure, including transmission 
lines. Relocation of communities of the Nakai Plateau encompassing about 1,100 households that were 
to be affected by creation of the reservoir entailed the loss of rice fields, fields for other crops and 
vegetables, forest land, and fishing grounds. It was estimated that these households earned an average 
$449 in 1998 (about $550 in 2019 prices) and that 250 hectares would be removed from agricultural 
production. This evaluation assumed that the foregone annual income of the 1,100 households relocated 
represents foregone output of the land acquired by the project. Based on this foregone income, the 
evaluation estimated that the economic cost of the land used for the project had a value of about $5 
million. 
 
14. Similarly, the economic cost of resettlement may also not have been included. Although the 
actual capital cost includes $78.6 million in environmental and social mitigation costs, this is a financial 
cost and it is unknown how much of this amount represents actual resource costs or transfer payments. 
The government also budgets for environmental and social mitigation costs related to the project, but it 
is not known how much of it represents an actual resource cost or transfer payment. Nevertheless, the 
EIRR calculation retained the $78.6 million in environmental and social mitigation costs as a part of the 
overall capital costs. 
 
15. At the end of the concession agreement period in April 2035, ownership of the project assets 
will be transferred by NTPC to the government. Given that the economic life of the civil works assets 
should extend well beyond 2035, the government could use the facility to generate power for 
consumption within Lao PDR and/or for sale to Thailand. Therefore, the project has the potential to 
generate net cash flows to the government beyond the end of the concession. Nevertheless, the useful 
life of the hydropower plant’s electromechanical equipment will likely have come to an end by 2035 and 
the government will have to decide whether further capital investment in Nam Theun 2 is warranted. 
Given the size of the project and the relatively small investment required to upgrade the 
electromechanical equipment, it could be that the additional investment will be made. Moreover, the 
cost of incremental generation using liquified natural gas, the likely competing fuel in Thailand and Lao 
PDR at that time, is likely to be substantially greater compared with the cost of a refurbished NT2 HP.  
 
16. Results of analysis. The net economic benefits for Lao PDR from NT2 HP are represented by an 
ENPV of $283 million at a 12% discount rate ($550 million at a 10% discount rate), which corresponds 
to an EIRR of 15.3% (summarized in Table 4.1). This is consistent with the appraisal stage analysis that 
estimated an ENPV of $218 million and EIRR of 15.5%, and with the completion stage analysis which 
computed an ENPV of $217 million and EIRR of 15%. It is possible that the project’s electricity output 
could be reduced in future due to low water levels (as was the case for 2015 and 2016 during 
implementation), and this can be exacerbated by climate change (something that was underappreciated 
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at the time of appraisal). A sensitivity analysis was carried out for a possible reduction in output from 
NT2 HP from 2019 onwards. A 10% reduction in the electricity produced from NT2 HP from 2019 onwards 
would decrease the ENPV to $245 million and the EIRR to 15.0%, thus indicating that the project would 
still be economically justified. A 20% reduction in electricity output from NT2 HP would reduce the ENPV 
to $206 million and EIRR to 14.6%. The project’s robustness to changes in operations primarily reflects 
the fact that, after nearly a decade of operation since the commercial operation date, NT2 HP has already 
recouped the initial economic resources used for its substantial investment costs. The economic present 
value of the investment and operational costs until 2018 is $991 million, which is eclipsed by the $1,032 
million in benefits for the same period. Therefore, the project can withstand considerable variation in 
future performance while continuing to remain economically viable. 
 
17. Given the robustness of the project’s economic returns, other factors such as cost and time 
overruns were not considered inasmuch as the major investments in NT2 HP are already completed. It is 
worth noting that the project was completed during 2010, in a time period of 58.5 months (4.5 months 
longer than estimated at appraisal) at a cost overrun on investments of only 4.4% (well within the 
contingency allocation of $200 million). Finally, the extensive analysis that was carried out at appraisal 
regarding the offtake potential and absorptive capacity for electricity produced by NT2 HP has borne 
true. Therefore, this was not further assessed. NT2 HP has continued to be a least-cost solution for EGAT, 
with a levelized cost of $0.027/kWh while the average generation cost in Thailand is $0.057/kWh.7 
Therefore, offtake is not expected to be disrupted as EGAT has continued to purchase electricity from 
NT2 HP without interruption even as Lao PDR has significantly expanded its hydropower exports to 
Thailand since NT2 HP with the development of more than 4,000 MW of hydropower. 

 
2. Valuation of Local and Global Environmental Externalities 

 
18. NT2 HP displaces fossil fuel-based electricity produced from combined cycle gas turbine (CCGT) 
plants in Thailand. As a result, there are local environmental benefits in Thailand from avoiding nitrogen 
oxide (NOx) output and global environmental benefits from avoiding carbon dioxide (CO2) output that 
contribute to mitigating climate change. 
 
19. Local environmental externalities. Generating electricity from natural gas (CCGT, in the case of 
Thailand) produces local pollution in the form of NOx emissions. In purchasing electricity from NT2 HP, 
therefore, Thailand avoids equivalent production of domestic power from CCGT, and thereby the NOx 
emissions that would otherwise have occurred are avoided. Furthermore, it is assumed that the marginal 
unit of electricity that is domestically consumed in Lao PDR is imported from EGAT in Thailand. Therefore, 
the domestic supply of electricity from NT2 HP through Electricité de Laos also displaces an equivalent 
amount of electricity production from CCGT in Thailand and avoids additional NOx emissions. Thus, all 
local pollution that is avoided due to NT2 HP will be in Thailand.  
 
20. NOx gases react with other gases to form smog and acid rain. They also contribute to the 
formation of particulate matter and ground-level ozone, both of which are associated with adverse health 
effects.8 The economic impact of NOx emissions (or, more properly, the benefit from avoided emissions) 
is estimated at a base value of $0.24/kWh electricity produced from natural gas adjusted for an escalation 
factor based on population and gross domestic product growth over time. The present value of the total 
local or regional externalities due to NT2 HP discounted at a 12% rate that is accrued to Thailand is $98 
million. This amounts to a total local net economic benefit from NT2 HP including local externalities of 
$381 million.  
 

 
7 Rex, William; Foster, Vivien; Lyon, Kimberly; Bucknall, Julia; Liden, Rikard. 2014. Supporting Hydropower : An Overview of the 

World Bank Group's Engagement. Live Wire, 2014/36. World Bank Group, Washington, DC. © World Bank. 
https://openknowledge.worldbank.org/handle/10986/20351 License: CC BY 3.0 IGO 

8 http://www.icopal-noxite.co.uk/nox-problem/nox-pollution.aspx 

http://www.icopal-noxite.co.uk/nox-problem/nox-pollution.aspx
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21. Global environmental externalities. A CCGT power plant also produces greenhouse gases in the 
form of carbon dioxide (CO2), which contribute negatively to global climate change. A CCGT power plant 
is estimated by the World Bank to produce 380 grams of CO2 per kWh as adjusting for efficiency and 
heat-rate. This is more conservative than the 469 grams of CO2 per kWh suggested by the United Nations’ 
Inter-Governmental Panel on Climate Change (IPCC). The price of carbon provided by the World Bank’s 
guidance is estimated at $37 per ton of CO2 in 2017 prices and then adjusted to 2019 prices.9 The 
environmental cost of carbon dioxide is escalated into the future at 2.25% annually.  
 
22. According to Guerin et al.10 and Zhou,11 dams and their associated reservoirs are not greenhouse 
gas neutral and contribute to methane emissions from energy and material inputs in the construction 
and decommissioning of these projects, as well as the anaerobic decomposition of flooded biomass. The 
World Bank estimated the cost of greenhouse gas emissions associated with NT2 HP at a rate of 38 grams 
of CO2 equivalent per kWh. Higher than expected biomass decomposition likely increased the CO2 
emissions from the NT2 HP reservoir, however, due to the shortcoming in clearing before inundation, as 
noted in the environmental assessment of this report. Therefore, an estimate factoring in decomposition 
of the original flooded biomass indicates a potentially higher emission factor of 80–90 grams of CO2 
equivalent per kWh (footnote 11). The higher end of that range was used in this analysis. 
 
23. The present value of the global environmental benefits is estimated at $398 million and the 
present value of costs associated with methane emissions from the reservoir is estimated at $94 million, 
at a discount rate of 12%. The net global economic benefit from the avoidance of CO2 due to NT2 HP is 
therefore $304 million. An equivalent estimate for expected reduction in greenhouse gas emissions had 
not been considered at appraisal.  
 
24. Based upon the analysis, the total net present value for NT2 HP taking into account local (Lao 
PDR) net benefits, regional externality (to Thailand) from avoiding local pollution, and the global net 
externalities from avoiding greenhouse gas emissions that adversely affect climate change is estimated 
at $685 million at a discount rate of 12% and $1.07 billion at a discount rate of 10%, with an EIRR of 
19%. 

 
9 World Bank. 2017. Shadow Price of Carbon in Economic Analysis, Guidance Note. Washington, DC. 

http://pubdocs.worldbank.org/en/911381516303509498/2017-Shadow-Price-of-Carbon-Guidance-Note-FINAL-CLEARED.pdf 
10 F. Guérin. et al. 2016. Effect of Sporadic Destratification, Seasonal Overturn, and Artificial Mixing on CH4 Emissions from a 

Subtropical Hydroelectric Reservoir. Biogeosciences. 13. pp. 3647–3663. 
11 J. Zhou. 2011. “Life Cycle Assessment of Greenhouse Gas Emissions from Nam Theun 2 Hydroelectric Project in Central Lao PDR.” 

Masters project submitted for the Master of Environmental Management degree in the Nicholas School of the Environment of 
Duke University, US. 
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Table A4.1: Economic Internal Rate of Return 
(2019 $ million) 

  
Economic Costs to 

Lao PDR Economic Benefits to Lao PDR 
Net 

Economic 
Benefits 

 
(to Lao 
PDR) 

Net Local 
Environmental 

Benefits 

Total 
Regional 
Economic 

Global Environmental 
Benefits 

Total 
Economic 
Benefits 

 
(+ regional 

+ global 
externality) 

 Electricity 
Sold 

(GWh) 

 
Sales 

Resource Cost 
Savings 

Benefits 
(+ local 

externality 
to Thailand) 

Environ-
mental 
Benefit 

Environ-
mental Cost Year Capital O&M Thailand 

Lao 
PDR 

Thuen 
Hinboun 

to Lao 
PDR to Thailand 

2004  99.26 0.00 0.00 0.00 0.00 (99.26) 0.00 0.00 (99.26) 0.00 0.00 (99.26) 
2005  169.98 0.00 0.00 0.00 0.00 (169.98) 0.00 0.00 (169.98) 0.00 0.00 (169.98) 
2006  203.49 0.00 0.00 0.00 0.00 (203.49) 0.00 0.00 (203.49) 0.00 0.00 (203.49) 
2007  320.54 0.00 0.00 0.00 0.00 (320.54) 0.00 0.00 (320.54) 0.00 0.00 (320.54) 
2008  227.04 0.00 0.00 0.00 0.00 (227.04) 0.00 0.00 (227.04) 0.00 0.00 (227.04) 
2009  155.69 0.00 0.00 0.00 0.00 (155.69) 0.00 0.00 (155.69) 0.00 0.00 (155.69) 
2010 4,740 39.27 0.00 246.74 18.15 1.44 227.06  0.00 13.76 240.82  68.33 16.18 292.96  
2011 5,807  5.06 278.24 26.05 1.44 300.67  0.00 17.44 318.11  83.71 19.83 382.00  
2012 5,689  6.34 275.16 19.36 1.44 289.63  0.00 17.68 307.31  82.01 19.42 369.89  
2013 5,816  7.05 286.20 23.73 1.44 304.33  0.00 18.70 323.03  83.84 19.86 387.01  
2014 5,977  12.68 284.06 17.88 1.44 290.70  0.00 19.89 310.59  86.16 20.41 376.34  
2015 5,656  16.68 248.66 15.17 1.44 248.60  0.00 19.48 268.08  81.53 19.31 330.30  
2016 6,699  46.14 288.24 18.63 1.44 262.17  0.00 23.87 286.04  96.56 22.87 359.74  
2017 6,056  36.32 243.44 16.34 1.44 224.91  0.00 22.33 247.24  87.30 20.68 313.86  
2018 5,985  37.86 250.17 15.72 1.44 229.48  0.00 22.84 252.32  88.60 20.99 319.94  
2019 5,865  36.32 243.88 18.77 1.44 227.78  0.00 23.16 250.93  89.11 21.11 318.94  
2020 5,865  36.27 243.88 18.77 1.44 227.82  0.00 23.96 251.79  91.40 21.65 321.54  
2021 5,865  39.31 243.88 18.77 1.44 224.78  0.00 24.80 249.57  93.68 22.19 321.07  
2022 5,865  30.40 243.88 18.77 1.44 233.69  0.00 25.66 259.35  95.97 22.73 332.59  
2023 5,865  30.02 243.88 18.77 1.44 234.07  0.00 26.55 260.62  98.25 23.27 335.60  
2024 5,865  31.58 243.88 18.77 1.44 232.51  0.00 27.48 259.99  100.54 23.81 336.71  
2025 5,865  30.95 243.88 18.77 1.44 233.15  0.00 28.43 261.58  102.82 24.35 340.05  
2026 5,865  30.95 243.88 18.77 1.44 233.15  0.00 29.42 262.57  105.11 24.89 342.78  
2027 5,865  30.95 243.88 18.77 1.44 233.15  0.00 30.45 263.59  107.39 25.43 345.55  
2028 5,865  30.95 243.88 18.77 1.44 233.15  0.00 31.50 264.65  109.68 25.98 348.35  
2029 5,865  30.95 243.88 18.77 1.44 233.15  0.00 32.60 265.75  111.96 26.52 351.19  
2030 5,865  30.95 243.88 18.77 1.44 233.15  0.00 33.73 266.88  114.25 27.06 354.07  
2031 5,865  30.95 243.88 18.77 1.44 233.15  0.00 34.91 268.05  116.53 27.60 356.99  
2032 5,865  30.95 243.88 18.77 1.44 233.15  0.00 36.12 269.27  118.82 28.14 359.94  
2033 5,865  30.95 243.88 18.77 1.44 233.15  0.00 37.38 270.53  121.10 28.68 362.94  
2034 5,865  30.95 243.88 18.77 1.44 233.15  0.00 38.68 271.83  125.67 29.76 367.73  
2035 5,865 −405.09a 30.95 243.88 18.77 1.44 638.23  0.00 40.03 678.26  127.96 30.31 775.91  

      ENPV@12% 283.35    ENPV@12% 381.15    ENPV@12% 684.88   
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Resource Cost 
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Benefits 
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externality 
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Environ-
mental 
Benefit 

Environ-
mental Cost Year Capital O&M Thailand 

Lao 
PDR 

Thuen 
Hinboun 

to Lao 
PDR to Thailand 

      ENPV@10% 550.07  ENPV@10% 677.98  ENPV@10% 1,069.50 
      EIRR 15.29%  EIRR 16.26%  EIRR 19.04% 

EIRR = economic internal rate of return, ENPV = economic net present value, GWh = gigawatt-hour, Lao PDR = Lao People’s Democratic Republic, O&M = operation and maintenance. 
a Estimated in-use value of NT2 HP at end of concession period. 
Source: Asian Development Bank.
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C.  Financial Analysis of Nam Theun 2 Hydroelectric Project 
 

25. Financial performance. NTPC has been achieving stable financial results as NT2 HP has continued 
to produce electricity on average above what was projected annually while EGAT is purchasing and 
making payments without issue. NTPC informed the evaluation team that the payments from Electricité 
de Laos, which make up a small portion of the revenues from NT2 HP, are delayed on average about 1 
year. Based on NTPC’s audited financial statements, annual revenues from sales to EGAT and Electricité 
de Laos were between $260 million and $270 million for the 2011–2016 period. That exceeded the 
projected level at appraisal of $230 million to $260 million for the same period. Gross profit margin at 
average 72% and operating profit margin at average 65% also were stable during 2010–2016. Based on 
the track record and in view of strong energy demand and NT2 HP’s competitive power generation costs, 
the project is expected to produce electricity in a satisfactory manner into the future. The historical debt 
service coverage ratio had been stable between 1.3× and 1.4× level during 2011–2016, and cash flows 
to service debt are expected to be sufficient as the loans from Thai lenders and US dollar lenders are 
expected to be fully repaid by 2020 and 2022, respectively. The debt service coverage ratio projected 
forward was about 1.48×. NTPC’s solvency was confirmed during the evaluation team’s interviews with 
NTPC and a focus group of financiers that saw little risk in NTPC servicing its debts. The US dollar 
financiers also confirmed that they faced no circumstances wherein they contemplated calling the 
guarantees they had received for the NT2 HP. Table 4.2 summarizes key financial information. 
 

Table A4.2: Electricity Generated and Key Financial Figures (2010–2017) 
Actual Financial 
Results 

2010 2011 2012 2013 2014 2015 2016 

Revenue  231   272   269   279   267   262   266  
Gross profit  171   197   192   203   189   183   186  
Operating profit  153   176   171   181   175   164   174  
Profit before 
income tax 

 93   88   90   109   115   111   129  

Profit for the year  89   88   90   109   115   108   126  
Repayments on 
borrowings 

16 56 64 73 79 81 89 

Interest paid 66 68 65 60 51 44 37 
Debt service 81 125 128 133 130 125 126 
Gross profit 
margin 

74% 72% 71% 73% 71% 70% 70% 

Operating profit 
margin 

66% 65% 63% 65% 66% 63% 65% 

Sources: Nam Theun 2 Power Company Limited project reports and audited financial statements. 

 
26. Financial returns and net present value. This financial evaluation calculates the financial internal 
rate of return (FIRR) for the project and compares it with the weighted average cost of capital (WACC). 
The unit of account selected for this reevaluation is the dollar (in constant 2019 prices), which was the 
currency used at appraisal and is NTPC’s reporting currency. The FIRR of the cash flows is calculated as 
11.5%. That compares to 12.4% estimated at appraisal and 10.4% at completion. It compares favorably 
to the WACC of 4.3%. 
 
27. Revenue. The project earns revenue through sales of electricity to EGAT and to Electricité de Laos 
under separate power purchase agreements. Reflecting the cost structure of the project and requirements 
of its debt funders, the power purchase agreements are structured with a requirement for EGAT and 
Electricité de Laos to pay for at least 95% of the electrical energy declared and made available by the 
project, regardless of whether the energy is taken or not (that is, a take-or-pay provision). Different rates 
are payable for the energy sold: a) a primary energy rate for take-or-pay energy during normal working 
hours; b) a secondary energy rate for take-or-pay energy at other times; and c) a rate for excess energy 
above the 95% take-or-pay threshold. Per the power purchase agreements, tariffs for primary and 
secondary energy are denominated and paid 50% in dollars and 50% in Thai baht. The excess energy 
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tariff is entirely denominated in baht. Electricité de Laos only takes primary energy and at a different rate 
than EGAT, but it also pays in a ratio of 50% dollars and 50% baht. 
 
28. Capital costs. The capital cost of Nam Theun 2 in the FIRR calculation is the same as in the EIRR 
calculation, because components of the capital cost were tradable and information was lacking on the 
labor component of the project and on taxes and duties paid. As in the EIRR calculation, financing charges 
were removed from the capital cost. 
 
29. Operating costs. The main components of operating costs are administrative, operating and 
maintenance costs, working capital, income tax, and royalties. Administrative, operating, and 
maintenance costs were based on historical numbers, which averaged $0.525/kWh of electricity sold to 
Lao PDR and Thailand in recent years. This rate was used to project administrative, operating, and 
maintenance costs to 2035 and beyond. Working capital was treated in the same manner as at 
completion. The cumulative value of working capital at the end of 2017 (approximately $75 million in 
2019 prices) was added as a cash inflow at the end of the concession period. 
 
30. Royalties paid to the government were calculated based on NTPC’s revenues, at percentage rates 
defined in the concession agreement. These are 5.2% from 2005 to 2019, 15% from 2020 to 2024, and 
30% from 2025 to 2035. Similarly, income taxes are payable to the government based on operating 
income and at progressive rates defined in the concession agreement. Income taxes related to Nam Theun 
2 and owed to the government are based on operating income, which is the difference between revenue 
and operating expenses and depreciation. The applicable income tax rates were 5% from 2010 to 2021, 
15% from 2022 to 2024, and 30% from 2025 to 2035. 
 
31. FIRR and WACC calculations. The FIRR for the project was calculated at 11.5% over the period 
2004–2035. Table 4.3 compares FIRRs at appraisal, completion, and evaluation with associated WACCs.  
 

Table A4.3: Comparison of Financial Internal Rates of Return and Weighted Average Costs of Capital 
Rate At appraisal At completion At evaluation 

Financial internal rate of return 12.4% 10.4% 11.5% 
Weighted average cost of capital 10.1% 7.0% 4.3% 

Source: Asian Development Bank. 

 
32. Table 4.4 details the calculation of WACC. The cost of equity was based on the capital asset 
pricing model, with the risk-free interest rate at 2.52%, the expected market return on equity at 9.15%, 
beta at 0.54, and the country risk premium at 4.8%. Data for these variables were not available for Lao 
PDR and so data for Cambodia and Viet Nam were used as proxies. The cost of debt was the same as 
that used at completion. The corporate income tax rate was based on the weighted average of income 
tax rates over the 2010–2035 period. 
 

Table A4.4: Calculation of Weighted Average Cost of Capital 
Item  Equity Debt Total 

Amount ($ millions) 381.5 923.3 1,304.8 
Weighting 29.2% 70.8% 100.0% 
Nominal cost 8.51% 6.44%  
Corporate income tax rate 0% 15%  
Tax-adjusted nominal cost 8.51% 5.47%  
Long run $ inflation rate 2% 2%  
Real cost 6.4% 3.4%  
Weighted components 1.9% 2.4% 4.3% 

Source: Asian Development Bank. 
 
33. The calculated WACC is 4.3%, lower than the project FIRR, and suggests that the project from 
NTPC’s perspective is financially viable. At completion, WACC had calculated at 7% due to the use of a 
higher real cost of equity of 13.6%. Table 4.5 provides details of the FIRR calculations. 
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Table A4.5: Project Financial Internal Rate of Return 
(2019 $ million) 

Year 

NT2 
Output 

Sold 
(GWh) 

Costs Revenues from 

Net 
Financial 
Benefits 

Capital 
Cost 

Operating 
Expenses Thailand 

Lao 
PDR 

2004  99.26    −99.26 
2005  164.98 5.72   −170.70 
2006  203.49 6.35   −209.84 
2007  320.54 7.91   −328.45 
2008  227.04 13.17   −240.20 
2009  155.69 20.82   −176.51 
2010 4,740 39.27 98.30 264.54 13.03 140.01 
2011 5,807  92.66 294.88 18.90 221.12 
2012 5,689  67.81 291.67 14.30 238.15 
2013 5,816  104.06 303.17 18.05 217.16 
2014 5,977  82.47 300.15 14.64 232.32 
2015 5,656  93.87 263.63 13.13 182.89 
2016 6,699  94.53 302.61 16.83 224.91 
2017 6,056  69.42 257.47 15.60 203.65 
2018 5,985  55.54 264.42 14.93 223.81 
2019 5,865  54.41 258.18 15.57 219.35 
2020 5,865  79.94 258.18 15.57 193.82 
2021 5,865  79.98 258.18 15.57 193.77 
2022 5,865  96.06 258.18 15.57 177.70 
2023 5,865  96.18 258.18 15.57 177.57 
2024 5,865  96.31 258.18 15.57 177.45 
2025 5,865  131.33 258.18 15.57 142.43 
2026 5,865  131.45 258.18 15.57 142.31 
2027 5,865  131.56 258.18 15.57 142.20 
2028 5,865  150.27 258.18 15.57 124.52 
2029 5,865  150.49 258.18 15.57 123.48 
2030 5,865  150.71 258.18 15.57 123.26 
2031 5,865  150.92 258.18 15.57 123.05 
2032 5,865  151.13 258.18 15.57 122.84 
2033 5,865  151.33 258.18 15.57 122.63 
2034 5,865  151.53 258.18 15.57 122.23 
2035 5,865  98.93 258.18 15.57 174.82 

FIRR = 11.51% 
Source: Asian Development Bank. 

 
34. Government’s Investment in NTPC. The government is both a shareholder in NTPC and the 
authority that taxes NTPC’s revenue and earnings. Therefore, an assessment of financial returns from 
shareholding in NTPC, such as dividends, income taxes, and royalties up to 2035, is included as part of 
the financial analysis. After 2035, the government takes full ownership of project cash flows. Table 4.6 
summarizes the cash flows to the government expressed in constant 2019 terms, including 15 years after 
government takeover of the project. 
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Table A4.6. Financial Internal Rate of Return of Government Investment 

(2019 $ million) 

Year Investment 
Revenues from Net 

Financial 
Benefit 

Income Tax Royalties Dividends 

2004 26.74    −26.74 
2005 43.33    −43.33 
2006 54.12    −54.12 
2007 83.74    −83.74 
2008 64.04    −64.04 
2009 50.21    −50.21 
2010 23.55 7.30 14.43  −1.82 
2011  8.99 16.32 18.64 43.94 
2012  9.89 15.91 19.48 45.28 
2013  8.75 16.70 38.99 64.44 
2014  9.63 16.37 22.11 48.12 
2015  7.14 14.39 16.42 37.95 
2016  9.38 16.61 16.90 42.89 
2017  8.36 14.20 19.86 42.42 
2018  9.44 14.53 16.94 40.90 
2019  9.23 14.24 16.57 40.03 
2020  7.93 41.06 10.33 59.33 
2021  7.97 41.06 28.79 77.83 
2022  24.05 41.06 39.80 104.91 
2023  24.17 41.06 41.14 106.38 
2024  24.30 41.06 41.17 106.53 
2025  18.26 82.13 30.97 131.35 
2026  18.37 82.13 30.44 130.94 
2027  18.49 82.13 30.13 130.74 
2028  37.20 82.13 24.46 143.78 
2029  37.42 82.13 23.89 143.43 
2030  37.64 82.13 23.74 143.50 
2031  37.85 82.13 23.39 143.37 
2032  38.05 82.13 23.27 143.45 
2033  38.26 82.13 22.58 142.96 
2034  38.46 82.13 22.47 143.05 
2035  61.72 82.13 25.15 168.55 
2036 91.50   242.81 151.31 
2037 91.50   242.81 151.31 
2038 61.00   242.81 181.81 
2039 61.00   242.81 181.81 
2040    242.81 242.81 
2041    242.81 242.81 
2042    242.81 242.81 
2043    242.81 242.81 
2044    242.81 242.81 
2045    242.81 242.81 
2046    242.81 242.81 
2047    242.81 242.81 
2048    242.81 242.81 
2049    242.81 242.81 
2050    242.81 242.81 

Financial net present value (@ cost of equity) = $657.18 
FIRR = 13.85% 

Source: Asian Development Bank. 
 

It is assumed that refurbishment of the electromechanical works will take 4 years, with one unit replaced 

each year to minimize disruption to project output. The government’s equity contribution was $87 
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million, or about 22.8% of total equity. Dividends are based on net cash flows to equity to 2035 as 

calculated at completion and a dividend payout ratio of 25% up to 2035 and 100% of total cash flows 

thereafter. The FIRR of the cash flows is calculated as 13.8%, compared to 21.1% estimated at appraisal 

and 21.7% at completion. This compares favorably to the 6.4% real cost of equity. The corresponding 

FIRR to 2035 associated with no refurbishment of the electromechanical works and essentially 

terminating the project is 16%. 



 

 

APPENDIX 5. COMPARISON OF ADB AND WORLD BANK PROJECT RATINGS 
 

Evaluation Criteria IED PPER Rating IEG PPAR Rating 
Relevance Relevant Substantial 
Effectiveness Effective Substantial 
Efficiency Efficient Substantial 
Sustainability/Risk to development outcome Likely sustainable Not rated 
Overall Assessment/Outcome Successful Satisfactory 
Preliminary assessment of impact Satisfactory Not assessed 
Performance of borrower and executing agency Satisfactory Not assessed 
Performance of ADB/World Bank Satisfactory Moderately satisfactory 
Quality of monitoring and evaluation Not rated Substantial 

ADB = Asian Development Bank, IED = Independent Evaluation Department of ADB, IEG = Independent 
Evaluation Group of the Word Bank Group, PPAR = project performance assessment report, PPER = project 
performance evaluation report. 
Source: IEG PPAR on Nam Theun 2 Hydroelectric Project. 
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