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Riverscope assessment 
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This report presents an assessment of commercial, social and environmental risk for the 

Pak Lay dam, in Lao People's Democratic Republic (Laos), using the Riverscope tool. 

Riverscope has been built by ESG and investment experts to provide a repeatable, 

comparable and comprehensive way to assess hydropower assets and impacts.  

Riverscope suggests that backers should reconsider support for Pak Lay. The project 

could be delayed by 12 years mainly as a result of social and environmental challenges. 

Under the most plausible scenario of a three-year delay, Pak Lay will be 26% more 

expensive than solar by its expected operation date of 2032 and 70% more expensive by 

2041.  

Alternative ways of delivering energy security and economic development – such as solar - 

are cheaper, much less environmentally damaging and much more likely to succeed. They 

can deliver social benefits more equitably and can deliver better economic outcomes, 

locally and nationally. 
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GLOSSARY 

Term Description 
Buffer In the Riverscope analysis, we use an area around the specific 

location of analysis to ensure we capture all the impacts that are 

experienced. 

Capacity Factor Capacity Factor provides the relationship between real output and 

theoretical output. 

CSO Civil Society Organizations “refers to a wide array of organizations: 

community groups, non-governmental organizations (NGOs), labor 

unions, indigenous groups, charitable organizations, faith-based 

organizations, professional associations, and foundations” (World 

Bank, 2021). In general, these organizations ensure that justice and 

fairness prevail in society. 

Dam When we say dam, we refer to the construction of the dam wall, 

immediate connecting infrastructure and the impacts of the 

resulting inundated area. 

DCM Discounted Cashflow Model is a cashflow model of the investment 

over the expected lifetime of the project and where the net cashflow 

is discounted in order to calculate the NPV. 

Discount Rate Discount Rate can be considered as the cost of capital for the 

project shown as a percentage. This is similar to an interest rate, so 

a discount rate of 10% means that the borrower will need to pay the 

lender 10% more than the principal. 

ESG Environmental, Social and Governance are three commonly used 

factors in measuring impact in terms of investments and are used to 

determine future financial viability. 

GDP Gross Domestic Product is the total monetary or market value of all 

the finished goods and services produced within a country's borders 

in a specific time period. 

KBA Key Biodiversity Areas are the most important places in the world for 

species and their habitats. 

LCOE Levelized Cost of Electricity is the cost per unit of electricity 

produced presented in current terms. This is useful to compare 

different energy generation technologies on a consistent basis. 

Lower Mekong Basin (LMB) The Mekong Basin is commonly divided into two parts. The Upper 

Mekong Basin covers the Tibetan Plateau, China and Myanmar. The 

Lower Mekong Basin covers Thailand, Laos, Cambodia and Vietnam.  

Mainstream vs Tributary The mainstream river refers to the river with the largest water 

volume flow that generally leads into the ocean. The tributary river 

generally refers to smaller water volume flow that leads into the 

mainstream. 

MRC Mekong River Commission, an intergovernmental organization 

established in 1995, tasked with the sustainable development and 

management of the Lower Mekong Basin. 

NPV Net Present Value is the net value of a project’s cash outflows and 

inflows presented in current terms. This value is used to determine 
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whether the investment will be profitable or not. The metric is 

commonly used by investors assessing projects. 

PA Protected areas – national parks, wilderness areas, community 

conserved areas, nature reserves and so on – are a mainstay of 

biodiversity conservation, while also contributing to people's 

livelihoods, particularly at the local level. 

PNPCA  Procedures for Notification, Prior Consultation and Agreement, one 

of five procedures under the 1995 Mekong Agreement, which 

established the MRC. According to PNPCA, countries in the Lower 

Mekong Basin that propose to develop a new hydropower project on 

the Mekong mainstream must first undergo a Prior Consultation 

process with neighboring country governments within the basin.  

Run-of-river1 There is no common definition of what constitutes a run-of-river 

hydropower project. However, it is typically a type of hydroelectric 

generation that either uses a small reservoir (in comparison to 

traditional reservoir projects) to regulate the river’s flow; or does not 

utilize a reservoir and therefore has limited water storage capacity 

and primarily relies on the consistent flow of the river.  

Sediment Flow Sediment flow refers to the conglomerate of materials, organic and 

inorganic, that can be carried away by water to provide key nutrients 

and minerals for downstream ecosystems. 
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1. OVERVIEW 
This assessment of the commercial, social and 

environmental risks for the proposed Pak Lay 

hydropower dam project in Laos, shows that the 

project poses real risks to both the local 

environment and to people living in the area. The 

impacts associated with the construction of this 

dam will include the destruction of unique 

ecosystems which will consequently impact the 

livelihoods of people in Laos and beyond and 

could become a focal point for tensions in the 

region.  

Overall, Pak Lay shows that weak cost-benefit 

analysis leads to poor decision-making in the 

hydropower sector. This analysis will 

demonstrate that: 

1. Social and environmental challenges add 

to the already long delays in hydropower, 

while energy export strategies mean that 

the benefits of the dam will not be 

captured by those most severely 

impacted. Together these factors 

critically undermine the financial 

proposition of large-scale dams in Laos. 

Pak Lay, for example, could be delayed by 

over 12 years. 

2. More rigorous cost-benefit analysis 

would show the true environmental and 

social impacts of Pak Lay. 

3. Alternative energy technologies could 

deal with the urgent challenge of energy 

poverty more cheaply and more rapidly 

than Pak Lay without incurring these 

negative impacts. 

Many hydropower projects are delayed by years 

or even decades, leading to spiraling costs, while 

alternative technologies and approaches become 

increasingly competitive. Overall, our assessment 

shows that Pak Lay is likely to be 26% more 

expensive than solar by the expected operation 

date of 2032 and is likely to be 70% more 

expensive by 2041. It also shows that 

alternatives such as solar and wind can deliver 

greater benefits, quicker and more equitably. For 

example, IRENA indicates that where solar and 

wind can take up to two to three years for 

planning, development and construction, 

hydropower usually takes at least five years and 

often much more.2 

Governments and financial investors can use this 

assessment and its methodology to help them 

review the way that hydropower projects are 

approved and financed. In many instances, we 

believe that this review will demonstrate that 

large-scale hydropower is outmoded, with 

unacceptable negative impacts on local people 

and the environment. Meanwhile, alternatives are 

attractive, viable and capable of distributing 

equitable benefits at scale.  

BACKGROUND 

Dams are capable of delivering cheap energy 

alongside benefits for water management. They 

can boost economic development while, in some 

cases, providing consistent, low-carbon power at 

scale – which are considerable attractions. 

However large dams inevitably bring large social 

and environmental impacts. 

Their location and design are therefore 

particularly sensitive. Dams are, all too often, 

proposed and developed in sensitive areas where 

they are unnecessarily controversial. Our 

examination of 281 dams (see full methodology 

at www.riverscope.org/resources for details) 

found that developments in remote, biodiverse 

areas with little prior land use change, low 

population density and high recorded levels of 

poverty are more likely to face Environmental, 

Social and Governance (ESG) problems and 

conflict.  

We also found that dams which face ESG issues 

such as resettlement problems or biodiversity 

impacts, can experience delays of ten years or 

longer. These risks can potentially be reduced 

through high social and environmental standards, 

so long as backers are willing to increase costs 

for projects that are already expensive.  

COVID-19 is compounding these delays in hydro 

other large infrastructure projects.3 Hydropower 

projects involve a large number of workers, many 

of whom have to fly in from other parts of the 

world. Projects are often located in remote areas 

http://www.riverscope.org/resources
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that are hard to access and require new 

infrastructure. These areas are also 

disproportionately inhabited by indigenous 

peoples and other groups that are highly 

vulnerable to the virus.  

In hydropower, delays are so common that the 

sector has become insensitive to them and the 

problems that they create for different 

stakeholders. We urgently need a better way to 

assess the costs and benefits so that these 

delays are avoided. Supporters and opponents of 

dams like Pak Lay regularly talk at cross-

purposes, comparing qualitatively distinct issues 

and value systems.  

In response, the Riverscope assessment process 

(see an outline in Section 2 and a more detailed 

explanation of process here) delivers a 

comprehensive assessment of social, 

environmental and commercial risks by an expert 

third party. Riverscope provides a basis for data-

driven dialogue between stakeholders via a 

repeatable process that could be applied at any 

stage in a dam’s development, including the very 

early years of planning when capital 

commitments are low, and flexibility is high. 

Riverscope is based on an examination of 281 

dams (see here for details of our methodology) 

and its underlying model is based on TMP’s 

experience with Landscope – a geospatial 

system for social risk assessment that was 

developed over years with development finance 

institutions (DFIs), NGOs, private investors, 

international companies and government 

expertise. Landscope has hundreds of regular 

users and features on Bloomberg’s Terminal.4  

Riverscope assesses three interlinked areas of 

risk:  

a. Commercial risks: Section 3 uses a model 

to estimate the project’s Net Present 

Value (NPV) and Levelized Cost of 

Electricity (LCOE) under different delay 

scenarios and discount rates. We 

compare these results with solar-based 

alternatives - which could be 20% cheaper 

by the expected operation date of 2032 

and 41% cheaper by 2041. This 

assessment shows that the commercial 

case for Pak Lay is extremely weak. 

b. Environmental risks: Section 4 assesses 

the serious impacts that the project may 

have on biodiversity, climate and 

deforestation, while also facing natural 

hazard risks. It also links these risks to 

operational and reputational challenges 

and assesses potential cumulative 

environmental impacts. This section 

shows that environmental risks are 

unacceptably high, both from a local 

perspective and for investors.  

c. Social risks: Section 5 looks at the 

difficulties the project will face with 

resettlement, conflict and driving equitable 

development. If the project loses local 

support, the investment could be exposed 

to considerable risks and is highly unlikely 

to deliver the social and economic 

benefits that have been promised.  

These assessments are followed by proposed 

alternatives (Section 6), which offer better 

options from a commercial, environmental and 

social perspective. Finally, Riverscope provides 

recommendations for stakeholders (Section 7), 

which are abbreviated at the end of the section.  

This assessment is unique because it presents a 

robust statistical basis for an integrated risk 

assessment that has been reinforced through 

expert qualitative investigation.  

SHORT HISTORY OF MEKONG HYDROPOWER 

The Mekong River system is extremely rich in 

biodiversity and natural resources, which are 

crucial for supporting both the sustainability of 

the river system and over 60 million people who 

rely on its ecosystem services for food and 

livelihood security.5 The greater Mekong region is 

home to at least 1 148 species of fish, 20 000 

plant species, 430 mammal species, 1 200 bird 

species and 800 reptile and amphibian species.6 

Today, irrigated agriculture accounts for over 5.7 

million hectares in the Lower Mekong Basin 

(LMB), with an annual economic value of $7.7 

billion. Capture fisheries account for an annual 

http://riverscope.org/wp-content/uploads/2021/12/Riverscope-Assessment-Process-Document_15_12_2021.pdf
http://riverscope.org/wp-content/uploads/2021/12/Riverscope-Rating-System-Methodology_final_15_12_2021.pdf
https://landscope.info/
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2.3 million tonnes of fish production, worth 

approximately $11.2 billion.7 But this vast 

environmental, social and economic value is 

threatened by rapid hydropower development 

within the LMB, especially on the Mekong 

mainstream. 

The Mekong has been a focus for hydropower 

investment since the 1990s with the first dams, 

including Manwan, Laoyinyan and Jinfeng, built 

upstream on the Lancang (upper Mekong) in 

China.8 Following this initial upstream 

construction, China’s downstream neighbors 

have been trying to tap the Mekong’s hydropower 

potential as a means of reducing energy poverty 

and fueling economic development. There are 

currently 11 mainstream dams on the Lancang in 

China and two downstream in Laos,9 with more 

than an additional 120 tributary dams across the 

basin and many more planned or under 

construction.10  

Recent evidence suggests that the cumulative 

impacts of such hydropower expansion will have 

severe transboundary and basin-wide impacts, 

coupled with an overall deterioration of resilience 

and sustainability in the region.11 If all dams 

proposed for the LMB are built, they will trap an 

estimated 96% of the sediment load,12 leading to 

reduced water quality, severe fish population 

decline and agricultural losses.13  

When considered alongside changes in 

agriculture, climate, demographics, and broader 

macroeconomics, we can expect to see 

increasing food and income insecurity in the 

LMB, but especially in Laos and Cambodia.14 

More specifically, these cumulative and 

transboundary impacts could cause a $21.7 

billion loss in fisheries in the LMB alone,15 which 

would have devastating socio-economic and 

environmental consequences for generations to 

come. 

The Mekong River Commission (MRC) was 

established to help avoid and mitigate these 

impacts through collective planning and basin 

management. But while the MRC has helped to 

improve standards related to, for example, 

transparency and regional consultation, locals 

are often ill-informed about the impacts of dams 

and development continues at a rapid pace. 

Moreover, the MRC has no legally binding 

enforcement or dispute resolution mechanism, 

nor the authority to halt projects. Mainstream 

dam projects have therefore moved forward 

despite objections raised by other MRC 

members.  

The government of Laos has developed 40 dams 

on the Mekong in the last 20 years,16 putting it 

increasingly at odds with neighboring 

governments, who now appear to have stepped 

away from mainstream hydropower 

development. Cambodia was the latest after 

calling for a moratorium on all hydropower 

projects on the Mekong mainstream for at least a 

decade.  

There is a real risk that a lack of coordinated 

planning and the lack of prioritization of 

sustainability for the Mekong basin system could 

lead to irreversible local and cumulative impacts 

from hydropower development. Many 

neighboring countries, experts and civil society 

organizations already see Pak Lay as a prime 

example of energy planning with high regional 

risks. 

PAK LAY  

The Pak Lay hydropower project is a “run-of-river” 

scheme in the planning phase of development, 

backed by a joint venture involving PowerChina 

Resources Limited and China National 

Electronics Import-Export Corporation.17 Project 

financing is unclear at this stage and although 

China’s EXIM-Bank is identified by AidData as a 

partial funder,18 this has not been confirmed 

elsewhere. Gulf Power may also be financially 

involved,19 although it is unclear to what extent. 

Pak Lay is expected to follow a 25–30-year build, 

operate and transfer (BOT) scheme.20  

Pak Lay has been on the table since 200721 and 

was originally designed at a capacity of 1 320 

MW but has been adjusted to 770 MW due to 

upstream reservoir impacts and regulations. The 

dam is expected to produce 4 124.8 GWh/a22 and 

aims for a capacity factor of 61%. Yet recent 

droughts and other dam developments make this 

unlikely. There have been mixed reports about 
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the destination of Pak Lay’s energy. Project 

documents indicate that most of Pak Lay’s 

energy will be exported to Thailand,23 while the 

MRC PNPCA states it is mainly intended for 

domestic consumption.24  

The budget has been set at $2.1 billion, with 

construction expected to start in late 2022 and 

operation expected to start in 2029.25 However, 

the COVID-19 pandemic has delayed multiple 

hydropower projects around the world,26 incuding 

in Southeast Asia.27 Pak Lay may also be 

affected, and our research suggests that these 

delays will be compounded by social and 

environmental risks. 

Our assessment indicates that this project will be 

expensive, socially disruptive and 

environmentally damaging. Project benefits are 

likely to be inequitably distributed, while negative 

impacts will be felt across the region. Pak Lay 

threatens both biodiversity and food security in 

the Mekong basin.  

By contrast, our analysis shows that solar and 

wind can be rolled out more cheaply and rapidly 

with fewer negative impacts. These technologies 

can also attract private finance, reducing the 

burden on the public purse. In general, the 

benefits that alternatives deliver will be more 

substantial and equitably distributed than those 

produced by Pak Lay. These alternatives can also 

be rolled out more efficiently in response to 

demand, which is harder to project in the wake of 

the pandemic. 

Our overarching recommendation is to reassess 

this project and consider the scope for 

alternatives. This reassessment should at least 

be more detailed and project-specific about Pak 

Lay’s transboundary and cumulative impacts. 

The design of the sediment flushing gates and 

fish pass facilities could also be improved, 

together with the overall safety standards of the 

dam. All in all, these recommendations would 

require a revaluation of the financial viability of 

Pak Lay, which will likely remain unviable unless 

Laos, the offtaker or developer agree to absorb 

these environmental externalities.28 

 

RECOMMENDATIONS FOR FINANCIERS AND 

INVESTORS: 

• Review the investment case for Pak Lay in 

the context of lengthy delays, regional 

opposition, high reputational risks and the 

impact of COVID-19 (both in terms of further 

delays and reduced demand for energy). This 

paper strongly indicates that the investment 

case is weak because the risk profile is so 

high. We believe social and environmental 

risks have been systematically 

underestimated by developers. 

• Adjust the approach to financial modeling for 

projects like Pak Lay using Riverscope, as 

outlined in this document. Be realistic on the 

possible length of delay for this kind of 

project and understand where the market will 

be at the time when operation is likely to 

start. In this context, compare the investment 

case for Pak Lay to alternatives such as solar 

and wind, which seem to offer considerable 

advantages from a commercial and 

reputational perspective. 

• If the project goes ahead, demand higher 

social and environmental standards from 

developers to improve impact and mitigate 

risk. As planned, Pak Lay will drive large-scale 

displacement and biodiversity loss, as well as 

create major challenges for food security. 

Without changes, these impacts will create 

risks for the dam’s productivity (via reduced 

river flow); and for the reputations of its 

backers (via problems with food security and 

biodiversity loss), which may be placed under 

considerable scrutiny. Incoming disclosure 

and due diligence regulations in Europe, such 

as the Sustainable Finance Disclosure 

Regulation, provide a basic guide as well as a 

clear indicator that ESG issues are becoming 

more important. 

• Work with PowerChina Resources Limited 

and China National Electronics Import-Export 

Corporation on the above recommendations, 

starting with updates to risk and impact 

assessments to help evaluate the current 

context. Consider a new cost-benefit analysis 
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which must apply to transmission lines as 

well as generating capacity. Use this 

information to evaluate whether it is possible 

to generate responsible returns from Pak Lay. 

Many of the required changes will reduce the 

output and ultimately the rate of return from 

the dam. 

• Re-evaluate demand growth and distribution 

in the wake of COVID-19. This may suggest 

that the region needs less energy. This could 

mean a smaller dam or, more likely, that a 

more gradual approach to energy roll out is 

needed and that alternatives are more 

suitable for this future. 

RECOMMENDATIONS FOR GOVERNMENT: 

• Pak Lay, and similar projects, are creating 

tensions in regional relationships and in the 

MRC. These disputes are likely to escalate as 

the impacts of climate change and 

hydropower development along the Mekong 

take hold. Moving forward with Pak Lay 

therefore creates considerable risks which 

should be re-evaluated now that the project is 

likely to be delayed so significantly. At 

minimum, cooperate with efforts to establish 

up-to-date baselines for the project and to 

understand the cumulative and 

transboundary impact of hydropower 

development along the Mekong. 

• Compare the capacity of Pak Lay to create 

foreign exchange relative to similar 

investments in alternatives, which we believe 

also offer considerable advantages in driving 

local economic development. Pak Lay is 

exposed to high impact risks that may make 

it a driver of debt rather than development. 

These risks, unlike those that affect 

alternatives, are very difficult to manage. 

• Given the scale of these risks, the 

government should avoid liability for delays, 

or for transmission lines/connection, in any 

power purchase agreement (PPA) signed by 

a state-owned utility or in any kind of 

sovereign guarantee.  

• Consider how to support frameworks, 

including the MRC, that facilitate energy 

planning on a regional basis. These 

frameworks can help to ensure that targets 

and sustainability standards are met. They 

can also enable Laos to negotiate ways to 

step back from hydropower while 

maintaining agreements to increase energy 

export. 

• Demand high social and environmental 

standards from developers to reduce delay 

and boost the benefits that public 

investments deliver. Ensure that the costs 

and benefits of the project are independently 

assessed and monitored according to robust 

frameworks. Compare the benefits of the 

project for local people with alternatives. 

• Consult developers of alternatives to 

understand how to de-risk investments in 

them, and so ensure a pipeline of bankable 

projects capable of attracting private finance. 

Review the energy policy framework for new 

renewable energy to provide an enabling 

environment for private investment. Consider 

supporting well-regulated independent power 

producers (IPPs).  

2. RIVERSCOPE 
ASSESSMENT PROCESS 
Riverscope combines a rapid quantitative 

geospatial assessment (Rapid Assessment (RA)) 

with a qualitative, desk-based Deep Dive into 

critical project issues (see more details on the 

Riverscope assessment process here). This 

combination of approaches delivers a 

comprehensive, data-driven assessment that 

allows for a fair comparison across hydropower 

sites and projects. It does this by linking 

commercial, social and environmental risks 

based on a statistical research process (see here 

for full methodology). 

For Riverscope, we compared the geospatial 

profiles of 91 dams that are known to have 

significant Environmental, Social and Governance 

(ESG) problems with 190 dams that have not 

http://riverscope.org/wp-content/uploads/2021/12/Riverscope-Assessment-Process-Document_15_12_2021.pdf
http://riverscope.org/wp-content/uploads/2021/12/Riverscope-Rating-System-Methodology_final_15_12_2021.pdf
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experienced reported problems.29 By comparing 

these two groups, we were able to identify 17 

social and environmental indicators that show 

statistically significant correlations with known 

problems (see table below and here for a full list 

of sources). As you will see in the table below, 

these indicators relate to a diverse range of ESG 

conditions including factors such as 

poverty/deprivation, population density, conflict, 

water management, biodiversity and land use 

management. 

List of statistically significant indicators for Environmental and Social issues. Indicator weightings30 Dam = 3; River = 2; District = 1. 

Indicator31 Dam River Distr. 

Minimum Percentage Water Scarcity Over the Year (Blue Water Scarcity Database)    

Species Richness that are Critical, Endangered, Vulnerable (IUCN Red List Species 
Database) 

   

Global Sediment Flux (Modeled Global Suspended Sediment Flux)    

Inter-Annual Variability (Aqueduct Global Maps)    

Upstream Drainage Area (Global Drainage Basin Database)    

Protected Areas (World Database on Protected Areas)    

Percentage Cropland (SEA CCI)    

Drought Severity (WRI)    

Percentage of People Who Are Poor and Deprived in Living Standards: Improved 
Sanitation (Multidimensional Poverty Index) 

   

Percentage of People Who Are Poor and Deprived in Education: Schooling 
(Multidimensional Poverty Index) 

   

Percentage of People Who Are Poor and Deprived in Living Standards: Drinking Water 
(Multidimensional Poverty Index) 

   

Multidimensional Poverty Index of the Country (Multidimensional Poverty Index)    

Population Vulnerable to Poverty (Multidimensional Poverty Index)    

Population Density (GPWv4)    

Night Lights (Earth City Lights Database)    

Conflict Number of Explosions and Remote Violence (ACLED)    

Conflict Events including Protests, Strategic Developments and Riots (ACLED)    

We developed an approach for defining the 

impact area of a dam that could be universally 

applied to capture these characteristics, using 

the most granular data available from our 

indicators. This resulted in three generic and 

distinct levels of analysis: Dam, River and 

District.32 Each level of analysis is supported and 

can be extended via the desk-based research 

involved in the Deep Dive process. 

The RA process demonstrated a few interesting 

facts about hydropower:  

• Dams which suffer from ESG problems 

can experience long delays. On average, 

our test group experienced delays longer 

than ten years.  

• Dams which suffer from ESG problems 

are more likely to be in remote, biodiverse 

http://riverscope.org/wp-content/uploads/2021/08/Riverscope-v1.0-Citation.pdf
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areas with little prior land use change and 

this increases the prevalence/likelihood 

of conflict.  

• Dams which are most at risk are situated 

in areas with a low population density 

and with high recorded levels of poverty. 

Other studies reinforce our findings that the 

hydropower sector is prone to significant delays 

and slippage.33 The fact that these problems are 

connected to ESG risks is well evidenced by our 

analysis. But we also found something 

unexpected: Efforts to reduce ESG risk by 

developing projects in remote locations is 

increasing risk, rather than mitigating it.  

We have complemented our rapid geospatial 

assessment with a Discounted Cashflow Model 

(DCM) that provides a risk-adjusted assessment 

of a project’s Net Present Value (NPV) and the 

likely Levelized Cost of Electricity (LCOE) that it 

will deliver. These financial metrics are widely 

used and can be easily compared with 

alternatives like solar and wind. Overall, this 

approach to financial modeling recognizes that 

there is considerable uncertainty in the way that 

dams are developed and so it provides 

projections for a range of scenarios. 

Similarly, we also recognize that the quantitative 

RA process has weaknesses. For this reason, the 

RA is followed by a qualitative Deep Dive. The 

Deep Dive helps us to engage with complex 

and/or recent issues that are not well or fully 

captured by currently available geospatial data. 

In the case of Pak Lay, the Deep Dive issues 

identified are: 

• Commercial risks:  

⮚ Delays and slippage: Is our Rapid 

Assessment estimate of a three year 

delay likely to be accurate? 

⮚ Levelized Costs of Electricity: Will Pak 

Lay provide cheap electricity? How does 

this compare to realistic alternatives 

under different scenarios? 

⮚ Offtake arrangements: How solid is 

demand for Pak Lay’s electricity? Is there 

a risk that export markets will be 

saturated by the time the dam starts 

operation? 

• Environmental risks: 

⮚ Biodiversity: What are the impacts on 

biodiversity and on species like the 

Mekong giant catfish? Will the dam 

accelerate deforestation? 

⮚ Hazards: Has the dam been placed in an 

unnecessarily high-risk area? Is the dam 

being developed with the necessary 

natural hazard mitigation measures to 

withstand a natural disaster? 

⮚ Climate impacts: Will the dam contribute 

to climate mitigation and/or adaptation? 

⮚ Cumulative impacts: Will the dam, 

together with other dams, cause 

irreparable transboundary damage to the 

environment? 

• Social risks: 

➢ Resettlement: Will the developers be able 

to meet the expectations of the many 

people that will need to be relocated, and 

ensure there is no social tension or 

conflict? 

➢ Food insecurity: Will the biodiversity 

impacts cause widespread reduced food 

production and loss of fish populations 

for the Lower Mekong? 

➢ Social conflict: Will the large foreign 

workforce induce conflict with local 

communities? 

➢ Cumulative impacts: How will the Upper 

Laos Cascade34 affect food security and 

health in the region? Will these 

cumulative effects have transboundary 

political impacts?  

The Deep Dive process relies on reviews of key 

project documents submitted to – or published 

by – the MRC as part of the Prior Consultation 

process. This includes the Environmental and 
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Social Impact Assessment (ESIA), Feasibility 

Study and Technical Review Report,35 the MRC’s 

Strategic Environmental Assessment (SEA),36 as 

well as other relevant research reports and 

limited use of media and NGO reports. In general, 

we treat this latter category with caution because 

of occasional reliability issues. 

Despite the extensive information used 

throughout our analysis, there are still 

unanswered questions that publicly available 

data does not address. We therefore list any 

“Remaining Uncertainties” from our Deep Dive in 

Appendix II. 

3. COMMERCIAL 
ASSESSMENT 
Our commercial assessment of Pak Lay 

underlines two of the unusual features of the 

hydropower sector. First, our research based on 

the sample of dams examined for delays found 

that the median delay was approximately four 

years.37 Other research has suggested that on 

average, dams that have been developed post-

2000 could experience an 18% delay.38 Second, 

these delays typically translate into budget 

overruns: Large hydropower projects in emerging 

markets come in around 33% over budget on 

average.39  

Electricity from hydropower is therefore typically 

much more expensive than expected. In our view, 

there is an endemic problem in the way that 

hydropower is planned and modeled. Our 

assessment addresses these problems through a 

more realistic treatment of the challenges with 

implementing projects with such significant 

impacts. 

The assessment process helps to underline the 

double impact of delays on hydropower for 

decision-makers and investors. Delays reduce the 

value of dams and increase the cost of electricity 

from them. But they are also long enough that 

they make a consequential difference to a 

comparative assessment with alternatives. 

These alternatives, such as solar and wind, are 

becoming cheaper all the time, and quickly. In 

some cases, they will be a lot cheaper when a 

dam is operating than when it was 

commissioned, particularly once COVID-19 

delays are also factored in. 

This assessment compares Pak Lay with solar 

because good data is more readily available for 

solar than for other technologies and because it 

has relatively universal application. However, we 

realize that in practice, investors and 

governments should consider a basket of 

compatible energy technologies suitable to local 

conditions and needs. In the case of solar, wind 

and geothermal, projects can be rolled out rapidly 

with lower ESG impact and so with less risk of 

delay.  

Our commercial assessment of Pak Lay 

evaluates: 

1. Delays and slippage: Our Rapid 

Assessment suggests that Pak Lay could 

be delayed by between 1 and 12 years 

(not including disruptions caused by 

COVID-19), with a median expected delay 

of three years. This is above the average 

for hydropower projects (the average is 

18% of the project timeframe)40 but is by 

no means extreme. 

2. Levelized Costs of Electricity (LCOE): The 

energy produced by Pak Lay is expensive 

and, in real terms, uncompetitive. Under 

most plausible and conservative 

scenarios, Pak Lay will be 26% more 

expensive than solar by 2032, our 

expected operation date,41 and 70% more 

expensive by 2041. 

3. Offtake arrangements: In the context of 

COVID-19 and political instability in the 

region, we briefly consider the strength 

and nature of offtake arrangements. There 

are risks here for a project as large as Pak 

Lay which may merit an altered, stepwise 

approach. 

The commercial case shows that an investment 

in Pak Lay that is implemented and executed 

perfectly does prove to be competitive initially. 

However, this is unrealistic, and the Deep Dive 

shows that cost and time overruns are to be 
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expected, which makes Pak Lay significantly less 

attractive from a financial point of view. 

Therefore, the commercial case is extremely 

weak, particularly relative to its significant and 

negative social and environmental impacts.   

DELAYS AND SLIPPAGE 

Hydropower projects that invite local or 

international opposition are likely to be delayed. If 

the dam has a significant negative impact on 

local livelihoods or on the environment, it is likely 

to invite such opposition.42 In some cases, delays 

can reach into decades. The graph below43 

shows how a range of potential delays and 

CAPEX increases could impact Pak Lay’s NPV, 

relative to an ideal scenario free from delays or 

overspend. 

Pak Lay was originally slated to start operation in 

2029, with construction starting in 2022. But our 

analysis based on similar cases suggests delays 

are likely and that the earliest plausible date of 

operation will be 2030. As seen in the graph 

below, delays and deferred cashflows would lead 

to a considerable decline in the NPV.  

A delay of two to three years without overspend 

translates into a 21-33% decline in NPV, or a loss 

of $269-$385 million, respectively. A similar delay 

with typical overspend (33%) translates into 

losses of $368-$475 million.  

But these projections are realistic as the Tekeze 

dam in Ethiopia clearly demonstrates. This 

project was initially approved in 2002 but faced 

delays primarily due to environmental concerns 

and only became operational late in 2009 – a 

38% schedule overrun. Furthermore, the project 

was completed at a staggering cost of $360 

million and ran over the initial budget by 61%.44 

The NPV of this project would be worse than the 

most likely outcome for Pak Lay, demonstrating 

that these issues can and do occur in the 

hydropower sector.  

Should Pak Lay come online in 2030, this would 

imply a protracted construction period of almost 

a decade. Evidence from our Deep Dive suggests 

that our model’s predictions are entirely plausible. 

Hydropower is particularly exposed to COVID-

related delays as well as to ESG-related delays. 

These projects have large workforces, a portion 

of which must be flown in, that are concentrated 

in areas near vulnerable people, such as 

indigenous and ethnic minority groups. 
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LEVELIZED COST OF ELECTRICITY (LCOE) 

The investment case for Pak Lay, based on our 

NPV assessment, appears to be very weak. 

Financial backers may therefore be driven by 

motivations such as energy security and macro-

level economic development, that are not directly 

connected to immediate financial return. This 

would be misguided given that alternatives 

provide both a better investment case as well as 

a better case for the delivery of public goods and 

macroeconomic development.  

We demonstrate this commercial superiority by 

comparing the LCOE of Pak Lay with alternatives, 

using representative local values (see table 

below).51 Our figures for alternatives are drawn 

from an NREL study revised in June 2020 using 

actual prices based on local conditions. We have 

then used the best available information to 

address uncertainties such as with the offtake, 

cost of capital and final CAPEX. 

 

First, we want to show the financial impact of 

delays on LCOE even in the absence of increases 

to Pak Lay’s budget, though increases in fact 

seem very likely. In the graph overleaf,52 the pink 

line represents Pak Lay’s price without 

overspend, which keeps climbing with additional 

delay. In contrast, the green and orange lines 

show that solar and wind are falling, respectively. 

We do not know what discount rate will be used 

for Pak Lay so we used 10%, as we have for solar 

and wind.53 

According to the original schedule, Pak Lay might 

produce electricity by 2029 (see first white dotted 

line), making its LCOE 8% cheaper than solar.  

This is, as noted, extremely unlikely: The earliest 

plausible date for start of operation is 2032 (see 

second white dotted line). The LCOE is 2% higher 

than solar under this scenario. But delays could 

be much longer, according to our model and 

research of the context, pushing the date to 2041 

or later. At this point, the LCOE for Pak Lay could 

be 37% higher than alternatives. 

So, delay makes a big difference but, on average, 

large hydropower projects also experience 

budget overruns of 33%. In the case of Pak Lay 

these increases are very likely and will make a 

significant difference to the commercial and 

development case for the project. These 

differences can be seen in the blue and yellow 

lines on the same graph overleaf. 

With budget overruns of 33% (again the average) 

Pak Lay will be 26% more expensive than solar 

per kilowatt hour in 2032 and 70% more 

expensive in 2041. The initial projection of cost  

 

competitiveness in 2029 therefore seems to be 

hopelessly optimistic.  

The electricity could quite plausibly cost 50% 

more than more obviously sustainable 

alternatives when it comes to the market. Under 

these circumstances, there will be major financial 

losers. Either the buyer of the electricity will pay 

heavily over the odds, or the financial backers (or 

guarantors) will eat a significant loss.  

OFFTAKE ASSESSMENT 

The COVID-19 pandemic led to the fastest annual 

contraction (6.1%) of the Thai economy in over 

20 years in 2020,54 while Vietnam grew by just 

ASSUMPTION DESCRIPTION VALUE 
Total Capital Expenditure $ 2.134 bn45 
Discount Rate 10% 
Loan Duration 30 years 
PPA cost per kWh $ 0.055/kWh46 
Inflation 5.8% 

Solar LCOE 2020 $ 0.11/kWh47 
Solar LCOE price decrease per year 2.28%48 
Wind LCOE 2020 $ 0,186/kWh49 
Wind LCOE price decrease per year 3.8%50 
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~2.9% compared to growth in previous years of 

above 7%.55 Similarly, Cambodia’s economy was 

projected to contract by 2%.56 This seems likely 

to reduce demand. There are also other plans for 

new hydropower plants and energy alternatives 

that may saturate the local and regional energy 

market.  

Crucially, Pak Lay has not yet secured a power 

purchase agreement (PPA) from Thailand or 

Laos. Securing offtakers can be tricky. For 

example, Thailand demurred from a PPA for 

Laos’ 912 MW Pak Beng project.57 At present, 

energy demand in Thailand has fallen to around 

40% of total capacity. There is no obvious need 

for further injections of energy capacity and the 

lack of offtake could leave both government and 

financial backers highly exposed, depending on 

the distribution of liabilities between them. 

Should a set of robust PPAs be signed, there are 

still the risks associated with transmission to the 

neighboring countries. Significant transmission 

line construction and upgrading will be required 

which is likely to expose the project to further 

delays. Several studies58 have identified common 

delays in the completion of transmission lines. 

There are also several examples of energy 

projects in emerging markets that are becoming 

hamstrung by an inability to bring power 

produced to the market.59   

COMMERCIAL ASSESSMENT SUMMARY 

Our Rapid Assessment model suggests that Pak 

Lay’s feasibility study has underestimated the 

financial implications of the project risks, and 

that associated social and environmental factors 

could drive delays of between 1 to 12 years, 

excluding COVID-19 delays. In practice this 

means Pak Lay will most likely experience the 

median delay of three years, but that it could 

extend up to 12 years without the necessary 

mitigating measures. These underestimated 

financials are also supported by the MRC’s 

Technical Review Report, which implies that the 

project’s financial viability will be brought to 

question should all its recommendations be 

implemented.60 

We have also shown that under the most 

plausible and conservative scenarios, the energy 

produced by Pak Lay is both expensive and 

uncompetitive. Our model suggests that a likely 

three-year delay would translate into Pak Lay 

being 26% more expensive per kilowatt hour than 
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solar by 2032, and 70% more expensive by 2041. 

This further assumes that the dam’s installation 

costs will not exceed the average 33% overrun.  

Demand from neighboring offtakers has also 

become risky for Pak Lay, especially in a context 

of COVID-19, political upheaval in the region and 

the further environmental and social 

complications associated with transmission 

lines. This is in contrast to potentially more 

stable, local offtake agreements which provide 

greater scope to drive forward equitable 

economic development. Such risky neighboring 

offtake agreements could leave Pak Lay without 

secure demand, and could further exacerbate 

environmental and social issues, as discussed in 

more detail in the following sections. 

4. ENVIRONMENTAL 
RISK ASSESSMENT 
Typically, the environmental damage wrought by 

large hydropower is justified by backers in terms  

of the economic and commercial benefits of 

these projects. However, in the case of Pak Lay, 

the commercial and economic case is weak. In 

this section, we assess the environmental 

impacts of the dam, which have local, national 

and even regional implications.  

Large environmental impacts directly weaken the 

commercial case for Pak Lay because they can 

be linked to delays as well as increased costs in 

hydropower projects. They also remove any 

argument for concessional or development 

financing. This assessment helps us to see that 

the environmental benefits of the dam are heavily 

outweighed by the negative impacts which 

accompany them. Energy alternatives seem to 

offer a much better trade off. 

The most significant environmental impact is on 

biodiversity and especially migratory fish species, 

which is unsurprising given that the Mekong 

River is a Key Biodiversity Area (see figure 

below).61 However, this project is also unlikely to 

contribute to climate change mitigation as 
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expected and is uncomfortably exposed to 

earthquakes. Pak Lay is one of several current 

and planned Mekong dams that cumulatively 

create environmental risks at a regional level.

RAPID ASSESSMENT 

INDICATOR SCORE COMMENT 
 DAM RIVER DISTRICT  

Minimum % Water 

Scarcity Over the 

Year 

57 59 59 

Laos is a water-rich country, but this score shows 

water scarcity could still be an issue as reflected in 

recent droughts. 

Global Sediment 

Flux 
92 92 96 

The high risk score here indicates that sediment flow 

is extremely poor, and this could directly affect 

biodiversity, fisheries and farms along with water 

quality downstream. 

Species Richness   93 89 94 

This area is extraordinarily rich in biodiversity and the 

whole river is a KBA. Large hydropower 

developments and ancillary developments in its 

vicinity threaten this biodiversity. 

Inter-Annual 

Variability  
11 10  

The inter-annual variability score is low, which is 

typical in tropical contexts. However, these historical 

patterns may now be upset by climate change. 

Upstream Drainage 

Area 
94 92 9 

The high risk score shows that the area around the 

dam and the river is poorly suited for catching rain 

and providing additional water downstream. 

Protected Areas   21 

This low score suggests that there is little formal 

conservation around the dam. This increases risks 

to local biodiversity. 

% Of Cropland 

Irrigated 
  51 

The high number represents low levels of cropland: 

Dams seem to have greater problems in remote 

areas relatively untouched by development. 

Drought Severity   22 

This score is based on historical data. The recent 

drought suggests the situation in the future may be 

more challenging. 

This Rapid Assessment suggests that 

biodiversity risks are very significant and are 

likely to drive delays. This finding is reinforced by 

our Deep Dive assessment, which looks at both 

biodiversity impacts and the way that they may 

have been systematically underestimated by 

backers of Pak Lay. 

The high Global Sediment Flux and drainage 

scores support our findings that Pak Lay will 

have significant impacts on water management 

and eventually on food security.  

BIODIVERSITY 

The exact number of fish species is unknown in 

the region of the dam62 but the MRC’s database 

indicates at least 167 and counting, 63 of which 

approximately 18% are endemic.64 Such 

biodiversity and wildlife remain under 

tremendous threat: the Mekong giant catfish is 
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one of 31 fauna species already on the brink of 

extinction, with a further 62 species listed as 

endangered and 95 listed as vulnerable.65 The 

survival of these species may depend on the 

effectiveness of Pak Lay’s mitigating measures. 

Unfortunately, Pak Lay’s proposed fish passage 

will cost just $8.9 million, or 0.4% of the total 

budget, where an effective fish passage66 could 

cost up to 25 times this.67 

Pak Lay’s expected sediment flushing also 

threatens downstream habitats and aquatic 

invertebrates, a crucial food source for fish 

species on the Mekong. So, it is particularly 

concerning that Pak Lay has not provided a set of 

water quality and aquatic monitoring protocols, 

or any kind of comprehensive baseline 

assessment of aquatic habitats.68 The MRC’s 

Technical Review Report, and other MRC 

member governments have requested additional 

studies to further assess Pak Lay’s 

environmental impacts.  

Pak Lay’s ESIA appears plagiarized in parts69 and 

relies on old data. 70 But conducting the additional 

recommended studies will add to already 

considerable delays and to the weakening of the 

commercial case for the dam. For instance, the 

fish monitoring program recommended by the 

MRC would need a minimum of two years before 

construction starts.71 

Finally, Pak Lay will be accompanied by 

transmission lines and substations that will 

contribute to direct land use change while also 

opening up remote areas to predatory activities. 

Extensive transmission lines will be needed to 

export power to Thailand.72 As the figure below 

shows,73 lines are planned in areas with high 

forest cover and biodiversity which could now be 

exposed to deforestation, increases in illegal 
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activities and destruction of biodiversity. These 

problems can further contribute to delays (see 

footnote for some examples).74   

HAZARDS 

The safe design of large hydropower projects is 

crucial to avoid failures and potential collapse. 

Laos’ recent Xe-Pian Xe-Namnoy hydropower 

dam collapse is an unfortunate case in point.75 

The collapse has been partly attributed to 

underlying geological factors76 coupled with poor 

construction standards.77  

Pak Lay faces potential structural risks in a 

context of underlying geological risks. It is one of 

nine proposed dam sites situated within an 

extremely hazardous seismic zone.78 The MRC 

have identified numerous weaknesses in the 

project’s design and safety standards and has 

suggested a seismic safety analysis be carried 

out.79 A major fault line identified in close 

proximity to Pak Lay was not included in the 

original seismic model for the project. In addition, 

Pak Lay’s seismic design parameters were found 

to be non-compliant with the referenced 

guidelines.80 

Pak Lay is non-compliant with both the local Laos 

Electric Power Technical Standards (LEPTS) and 

the latest International Commission on Large 

Dams (ICOLD) bulletins. The developer has not 

carried out a comprehensive dam break 

assessment, which is important for 

understanding the potential impacts of a dam 

collapse, including potential transboundary 

impacts, and to inform further design and 

emergency preparedness planning.81  

CLIMATE 

Climate change will exacerbate current pressures 

on the Mekong River ecosystem.82 Increased 

drought risks are a direct threat to the project and 

the broader region. Climate change is likely to 

reduce the capacity factor of the dam. Given 

these project risks, it is concerning that Pak Lay 

has not comprehensively considered the impacts 

of climate change and upstream hydropower 

development on future hydrology, which the  

MRC’s Technical Review Report recommends for 

at least the full concession period.83 

Dams constructed in tropical areas are not, as is 

sometimes assumed, low carbon. Directly, this is 

because of eutrophication of biomass in their 

reservoirs.84 Some studies suggest that dams 

can therefore have GHG footprints similar to 

fossil fuels, describing them as “methane 

factories”.85 This is noteworthy because 

eutrophication is already a recognized problem in 

the Mekong region.86 

Further, Pak Lay will drive climate change via 

deforestation. In addition to the clearance of 14 

km2 of forest for the inundation area, other 

forested areas will also need to be cleared for the 

development of construction camps, access 

roads, diversion structures and other project 

structures. This is in an area that has already 

seen a fair amount of forest loss in the past two 

decades (see figure overleaf),87 Although the EIA 

recognizes the potential impacts of deforestation 

on aquatic environments through such processes 

as soil erosion, it does not address Pak Lay’s 

potential exacerbation of deforestation in the 

area and its associated links to climate change.88  

CUMULATIVE ENVIRONMENTAL IMPACTS 

Multiple hydropower projects in the same basin 

or river system can have a compound impact on 

the environment that must be considered in 

addition to the impacts caused by the dam to its 

local area. This is very clear along the Mekong, 

where aggressive hydropower development may 

pose existential threats to many species and 

ecosystems. 

As a result of Pak Lay together with the Upper 

Laos Cascade, 80% of the Mekong region will 

shift from a free-flowing river to a regulated 

cascade of reservoirs. With such a large majority 

of the river system under active management, we 

can expect the loss of breeding and spawning 

areas, leading to a 20-30% loss of local fish 

species. This would ultimately create an 

impenetrable barrier for long distance migratory 

species. This split between the Upper Mekong 

River and the sea 
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and delta downstream could therefore be 

catastrophic environmentally. 89  

Despite these enormous cumulative risks, Pak 

Lay’s transboundary and cumulative impact 

assessments do not feature any thorough 

discussion about the implications of multiple 

dams on water quality, aquatic ecology and 

fisheries, both in the local area and at a 

transboundary level. These assessments have 

rather focused on generic impacts, which are not 

useful for understanding the specific impacts of 

Pak Lay and the Cascade.90  

Besides biodiversity loss, the most considerable 

cumulative impact may be on water availability. 

The water levels of the Mekong are at their 

lowest for more than 100 years.91  Competition 

for water is intensifying, not just between sectors 

such as agriculture and energy production but 

between dams themselves.92 Pak Lay has not 

sufficiently considered the risks of climate 

change and the impacts of upstream dams on 

hydrology and on its own output.93   

ENVIRONMENTAL ASSESSMENT SUMMARY 

Pak Lay, together with other Mekong dams, will 

have significant negative impacts on biodiversity 

and riverine ecosystems, while contributing to 

climate impacts and reduced water availability. 

Pak Lay also faces seismic risks that pose a real 

threat to the structure and reputation of the dam 

and the hydropower sector in the region. These 

risks are concerning given the crucial role that a 

healthy Mekong system plays for the region’s 

food, water and energy security. 

There are clear gaps in Pak Lay’s environmental 

and cumulative impact assessments. Its design 

and safety standards are also non-compliant with 

those of national and international protocols. 

While this suggests the need for further 

comprehensive impact and design assessments, 

at the very least, addressing these gaps will mean 
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additional project delays and will directly impact 

the viability of Pak Lay. 

5. SOCIAL RISK 
ASSESSMENT 
Hydropower projects are associated with serious 

social problems: forced displacement, 

deprivation of food and water, as well as conflict, 

to name but a few. These problems create real 

risks for dams and can reduce their financial 

viability as well as undermine their contribution to 

reducing energy poverty. 

Our social assessment of Pak Lay first focuses 

on three important drivers of social risk for the 

project – resettlement, food insecurity, and social 

conflict – before addressing potential cumulative 

social risks. Pak Lay is unlikely to address the 

urgent need for energy in Southeast Asia, or to 

generate a financial return, because of its 

unnecessary and deeply negative social impacts. 

This dam along with others being developed 

along the mainstream could undermine access 

to food and nutrition for millions of people living 

off the Mekong River system.94 

 

RAPID ASSESSMENT 

INDICATOR SCORE COMMENT 
 DAM RIVER DISTRICT  

% Poor and Deprived: 

Improved Sanitation 
40  38 

This score is worse than average, suggesting 

that local people have poor access to basic 

services. This makes them more exposed to the 

impacts from an influx of workers and it also 

means they are likely to feel underserved by the 

state. 

% Poor and Deprived: 

Drinking Water 
31   This score is low suggesting that local people 

have access to the most basic services and are 

not desperately deprived, which reduces risks 

for the project. 
% Poor and Deprived: 

Schooling 
44   

Multidimensional 

Poverty Index 
62   

The community surrounding the dam is 

extremely socio-economically vulnerable. This 

increases risk in the absence of proper 

consultations and consent. 

Population Vulnerable 

to Poverty 
81   

Any large project in this area could drive large 

numbers of people into severe poverty if they 

are not adequately supported, increasing the risk 

of social disputes significantly. 

Population Density  66  These high scores are counter-intuitive, 

suggesting low population densities. This 

reinforces a picture of a remote area that has 

little experience of development. These areas 

may seem attractive for hydro but are in fact 

risky. 

Night Lights  65  
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The Rapid Assessment results show that social 

risks are high for Pak Lay, particularly in the 

immediate area of the dam. Local people are 

highly likely to see severe reductions in the 

quality of their lives as a result of the 

development, whose benefits will largely be 

exported.  

Our Deep Dive confirms this picture, adding in 

details around the way in which Pak Lay will 

deprive local people in opportunities and material 

welfare, while also creating potential social 

conflict and health concerns. There is potential 

for widespread ill-will which could be an 

international, rather than purely local concern. 

Pak Lay will further undermine the livelihoods of 

downstream countries, potentially contributing to 

political tensions over the development. 

RESETTLEMENT 

Large hydropower development often leads to 

the widespread resettlement of local 

communities living in the inundation area of the 

dam. These resettlement processes can have 

significant negative impacts on the livelihoods of 

affected residents, especially where necessary 

social safeguards and best practice resettlement 

measures, such as FPIC processes, are 

neglected. 

The impoundment area of Pak Lay is expected to 

cause the resettlement of eight villages, including 

993 families and 4 852 people. However, a total 

of 23 306 people are expected to be directly or 

indirectly affected by the project, including both 

upstream and downstream villages.95 While this 

number is already significant, our analysis96 

indicates that this figure could be as high as 

82 007 people, which suggests that there may be 

more families displaced than expected. 97 A small 

proportion of these people will be forcibly 

displaced physically through dam construction 

processes. But many more may be displaced 

economically, meaning that they lose access to 

the resources that support their livelihood.  

The Nam Ou Cascade, which is a series of seven 

dams upstream of Pak Lay, is also being 

developed by PowerChina Resources Limited.98 

This Cascade has led to the relocation of 

thousands of vulnerable people, many of whom 

have experienced a lack of adequate 

compensation, a loss of traditional livelihoods 

and a lack of safety.99 The resettlement and 

compensation plans have also excluded 

measures to ensure the protection of indigenous 

or minority cultures and practices.100 As such, 

relocated communities have increasingly 

protested about the lack of adequate 

compensation and the severe livelihood impacts 

caused by resettlement. 

Given these previous negative experiences, it is 

likely that in the case of Pak Lay affected people 

will face similar challenges. The project has 

estimated approximately $88 million for 

compensation and resettlement costs.101 But we 

have found that approximately $250 million 

would be required to provide adequate 

compensation to affected groups, according to 

IFC-type standards.102 

Transmission lines could drive further 

displacement and potential conflict, which may 

also contribute to overall project delays. In many 

cases, disputes over transmission lines have 

hamstrung large energy projects and initiatives 

because people refuse to be displaced and so 

energy generation cannot be connected to 

demand. Our risk score of the potential 

transmission lines, based on combined 

Landscope and conflict scores, was extremely 

high (78).103 Given that the line is located in such 

a high-risk location (see figure overleaf104), 

disputes and possible delay seem likely (e.g., 

north of Vientiane).  

FOOD INSECURITY 

Food insecurity is a complex issue affected by 

numerous factors, including access and 

availability of food. Hydropower can have both 

positive and negative impacts on food security. 

For example, it can support the availability of 

agricultural produce through irrigation, while also 

negatively impacting fisheries, and limiting the 

availability and access to nutritious riverine 

resources for local communities.  

As highlighted in the Environmental section, Pak 

Lay will likely have significant impacts on aquatic 
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ecosystems, habitats and fisheries. The MRC 

estimates that between 40 000-60 000 

tonnes/year of fish are caught in the region of 

Pak Lay which reflects a considerable reliance on 

fishing in the project area.  

Although project documents outline the 

importance of fisheries for the region in generic 

terms, they do not predict the likely impacts of 

Pak Lay for the livelihoods and food security of 

people dependent on the river system from the 

Mekong mainstream and down to the delta.105 

Given this local and regional reliance on fisheries 

for food security, the MRC have recommended 

that Pak Lay should carry out dedicated socio-

economic assessments for fishing households 

as well as for rural and peri-urban communities, 

to determine their dependence on fisheries for 

livelihoods and food security.106 

SOCIAL CONFLICT  

Cultural conflicts between locals and immigrant 

workers are another social concern for Pak Lay. 

Since the early influx of Chinese migrants, from 

at least the mid-2000s, there has been a 

tendency towards cultural separation between 

migrants and local Laotians. Chinese businesses 

often employ Chinese labor over Laotians, which 

serves to heighten cultural tensions. Local ethnic 

Laotian workers usually comprise less than 10% 

of the workforce in Laos’ special economic 

zones, while Chinese workers make up almost 

75%.107  

Cultural tensions have already led to a series of 

high-profile labor disputes between Laotian 

workers and Chinese business owners, including 

cases of unfair labor practices and violent abuse 

of Laotian employees.108 Such tensions have also 

been known to escalate. In 2016, four Chinese 

logging employees involved in clearing the Nam 



 

23 

 

Ngum 3 hydropower site near Pak Lay, were 

attacked by a group of armed men. One of the 

Chinese employees was killed while the other 

three were injured.109 With Pak Lay likely to 

employ a majority Chinese labor force, the 

potential for disputes creates major social risks 

for the project. 

Large migrant workforces also create health risks 

for vulnerable local and indigenous communities. 

This potential “boomtown effect” is well known110 

and often combined with reckless behavior and 

the spread of infectious diseases, including STDs 

and foreign viruses (e.g., COVID-19). Should an 

outbreak occur following an influx of foreign 

workers, local and indigenous groups could start 

directing blame at the newcomers. This would 

likely lead to tensions between cultural groups 

and lay the groundwork for further conflict. 

Finally, it is important to note the lack of reliable 

data for social conflict in Laos, as is reflected by 

the absence of data in our Rapid Assessment. 

However, based on the socio-economic impacts 

identified in the MRC TRR, social-political conflict 

is clearly a considerable risk for the Pak Lay 

project.111 Between potential labour disputes and 

calls for further environmental and social 

assessments from its neighbours, Pak Lay will 

likely face delays and by extension cost overruns.  

CUMULATIVE SOCIAL IMPACTS 

Pak Lay is part of the Upper Laos Cascade, which 

may impact food security at a local and regional 

level. The Cascade could transform an 800 km 

stretch of the Mekong and in so doing, 

disconnect the Upper Mekong from the sea. At 

least 84 km2 of agricultural land in the region will 

be inundated, driving widespread displacement, 

but the major food security impact will be on 

fisheries.112 The MRC’s Strategic Environmental 

Assessment (SEA) found that the Cascade could 

cause entire districts in the region to face food 

insecurity for more than six months of the 

year.113  

Stagnation of larges stretches of the river, 

especially in dry seasons or drought, could create 

a potential breeding ground for water-related 

diseases such as schistosomiasis, malaria and 

dengue fever, amongst others.114 Local 

communities along the Mekong are deeply reliant 

on the river system, where besides fishing and 

farming, Mekong water is used for washing, 

cooking and even drinking.115 These cumulative 

health risks are therefore considerable. 

The final cumulative social impact relates to 

political risk and regional relations. Concerns 

about the cumulative impact of Pak Lay and the 

Upper Laos Cascade have already been raised 

many times by three other MRC countries - 

Vietnam, Cambodia and Thailand - as well as 

various CSO and community groups.116 This 

international opposition117 could easily boil over if 

Laos’ actions have a serious impact on, say, food 

security in neighboring countries. 

SOCIAL ASSESSMENT SUMMARY 

Pak Lay is threatened by a vicious cycle in which 

delays, caused by social issues, result in deferred 

benefits and increased negative impacts. These 

deferrals and impacts can produce local 

resentment and opposition, leading to regionally 

organized opposition and potentially longer 

delays.  

Pak Lay’s development will lead to the relocation 

of over 4 800 people, but our calculations 

suggest this number could be much higher. This 

level of relocation is significant, especially in a 

context where affected groups are already 

vulnerable to food insecurity that is further 

threatened by the dam. Taken together with 

PowerChina’s previous display of poor 

community engagement and resettlement 

practices, as well as previous resistance to other 

hydropower projects, these issues will likely lead 

to additional delays. 

Pak Lay could incite social resistance and 

transboundary political tensions by threatening 

food and livelihood security, given the strong 

local and regional reliance on the Mekong. Health 

risks introduced by Pak Lay’s cumulative impacts 

and a primarily foreign labor force threatens 

vulnerable and indigenous groups, and may 

heighten cultural tensions, further fueling an 

already precarious social situation. This is all 

underpinned by the state’s culture of 
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unaccountability towards hydropower concerns, 

which may very likely shift these concerns from 

risks to reality.  

6. ALTERNATIVES 
The above risk assessments of Pak Lay raise the 

question as to why alternatives were not 

seriously considered. We understand of course, 

that alternatives can create challenges for 

storage, grid management and tariffs. But this 

section briefly shows that they have considerable 

benefits from a commercial, environmental, and 

social perspective relative to energy strategies 

and investments that focus on hydropower. 

Alternatives such as solar and wind can be 

cheaper and much less environmentally 

destructive while delivering much more 

substantial and robust social benefits. This high-

level case is so strong, that it merits micro-level 

investigation in further studies. 

COMMERCIAL PERSPECTIVE 

Solar and wind can provide peak or base power 

to the grid or within a grid-tied, mini- or off-grid 

system, and so provide a financially viable way to 

decentralize electricity production and rapidly 

meet both domestic and export energy demand.  

Laos has abundant potential (~516 GW for solar 

and ~66 GW for wind) in areas with much lower 

social and environmental risks than Pak Lay. The 

figure below shows these suitable areas118 

echoing findings of an NREL study on the 

available alternative energy capacities in Laos.119 

Laos could even continue to target energy 

surplus for export. 

Laos’ first utility-scale solar project (76 MW) has 

secured a PPA for domestic consumption and is 
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expected to be operational within a year of 

construction,120 with another 760 MW solar 

project planned for export to Cambodia.121 

Energy storage is rapidly becoming more viable 

and would make alternatives much more flexible 

than Pak Lay. There may even be scope to adapt 

existing dams for pumped storage and/or 

floating solar arrays.  

Finally, alternatives are more attractive to the 

private investors due to lower CAPEX 

requirements and shorter expected loan periods. 

Throughout Southeast Asia, finance for solar has 

historically been expensive at rates of between 

14-18%.122 However, interest rates have recently 

decreased and become extremely competitive, at 

7.5%.123 These low rates allow for short pay-back 

periods, with some under ten years.124  

From micro-grid installations to utility scale solar 

or wind plants, these alternatives are lower risk 

investments which could result in higher overall 

returns for investors. More private capital can 

mean a more rapid journey to energy security 

with a lower burden on public coffers, which can 

focus where necessary on de-risking.  

ENVIRONMENTAL PERSPECTIVE 

Alternatives could have little to no impact on the 

Mekong’s aquatic biodiversity. They will therefore 

pose no major threats to vital ecosystem 

services or to the traditional patterns of the 

Mekong. Alternatives can also be located closer 

to demand, reducing the need for long 

transmission lines and so reducing drivers of 

deforestation, poaching and biodiversity loss.  

Solar and wind technologies are more spatially 

efficient than hydropower,125 which could reduce 

disruption to surrounding ecosystems and 

biodiversity during development and operation. 

However, these technologies can have quite large 

footprints, which could bring them into 

competition for land with agriculture and indeed 

with conservation. But compared to hydro, these 

environmental risks can be managed cheaply and 

easily. 

Co-production models (e.g., solar sited along with 

crops or pastoral land) and innovative 

approaches like floating solar (which could be 

sited on some of the existing reservoirs) can 

reduce energy’s hunger for land without 

undermining the commercial case for alternative 

energy investments. The difference with 

hydropower seems to be stark. 

SOCIAL PERSPECTIVE 

Alternatives such as solar and wind do not pose 

the same social risks as Pak Lay and, partly as a 

result, are likely to be far more effective in 

delivering cheap energy and driving economic 

development. Solar and wind could drive job 

creation in Laos, while hydropower seems likely 

to heighten job losses in tourism126 and will rely 

on large numbers of foreign workers, which may 

in turn provoke disputes with locals. 

Forecasts for Laos’ future energy mix from 2015 

to 2050 show that significantly increasing solar, 

wind and bioenergy technologies while 

minimizing hydropower could create up to 1.4 

million job years compared to just 475 452 job 

years under the business-as-usual scenario.127 

Moreover, decentralized renewable systems 

allow for more directed economic stimulus to 

reach underserved areas.  

The decentralized renewable energy sector, 

including mini-grids, solar home systems and 

other small-scale alternatives, can be developed 

rapidly within or close to communities, meeting 

energy demand as and where it is needed. The 

smaller footprint and abundance of possible 

locations for generation assets also reduces or 

avoids displacement of vulnerable groups and 

traditional livelihoods.  

Finally, while hydropower threatens food security, 

health and nutrition solar has the potential to 

support them. Some examples include the use of 

solar lighting instead of highly flammable and 

hazardous kerosene, in addition to the use of 

solar water pumps for irrigation of food crops.128 

7. SUMMARY AND 
RECOMMENDATIONS  
Pak Lay does not make sense on commercial, 

economic or social grounds. Current plans would 

come at a very high financial price as well as at 
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an extraordinary and unacceptable environmental 

cost. Our assessment suggests that Pak Lay will 

not operate until 2032 at which point it will be 

26% more expensive than alternatives. And this 

does not factor in the staggering costs that are 

sure to come with the ongoing decimation of 

ecosystem services in the Mekong Delta. 

Rapidly increasing energy access in Laos 

remains imperative. But our assessment shows 

that hydropower is not the right technology to 

deliver on this objective. There are zero-carbon 

options available that could be cheaper and 

quicker to roll out. These technologies do not 

have to be located in extremely sensitive and 

biodiverse areas that are so remote that 

transmission is a huge challenge in its own right. 

Greater flexibility in location makes social and 

environmental damage easier to avoid and allows 

for a modular approach. 

Modular energy roll out increases resilience and 

reduces risk. It also makes it easier to deliver 

social benefits and economic stimulus to the 

places that need it most. Finally, technologies 

that support a more modular approach are 

rapidly becoming cheaper than hydropower. This 

mixture makes alternatives much more attractive 

and suitable for private finance than hydropower. 

In turn, private involvement increases efficiency 

and reduces the burden on public finances, which 

can be dedicated to competing priorities in 

pandemic recovery. 

Overall, the case for Pak Lay is extremely weak 

and it is unclear how any assessment process 

allowed the plan to move ahead. This suggests 

endemic problems in hydropower assessments, 

particularly in the way that they account for ESG 

risks. In locations like Laos, the industries and 

infrastructure that support energy alternatives 

can be immature. This may explain why there is a 

willingness to concentrate risk and opportunity in 

hydropower projects: It is a known technology, 

and it can be easier to get one big project right 

than to establish a new sector in-country. 

This “putting all the eggs in one basket” approach 

is inherently weak, and it is enabled by 

dysfunctional assessment and comparison 

processes. Governments and international 

financial institutions can create an enabling 

environment for alternatives by offering them the 

same sort of concessional finance awarded to 

hydropower. Similarly, clear and well-planned 

government support for large-scale roll out of 

alternatives can help to stimulate the sector.  

RECOMMENDATIONS FOR FINANCIERS AND 

INVESTORS: 

• Review the investment case for Pak Lay in 

the context of lengthy delays, regional 

opposition, high reputational risks and 

impacts of COVID-19 (both in terms of further 

delay and reduced demand for energy). This 

paper strongly indicates that the investment 

case is weak because the risk profile is so 

high. We believe social and environmental 

risks have been systematically 

underestimated by developers. 

• Adjust the approach to financial modeling for 

projects like Pak Lay using Riverscope, as 

outlined in this document. Be realistic on the 

possible length of delay for this kind of 

project and understand where the market will 

be at the time when operations are likely to 

start. In this context, compare the investment 

case for Pak Lay to alternatives such as solar 

and wind, which seem to offer considerable 

advantages from a commercial and 

reputational perspective. 

• If the project goes ahead, demand higher 

social and environmental standards from 

developers to improve impact and mitigate 

risk. As planned, Pak Lay will drive large-scale 

displacement and biodiversity loss, as well as 

create major challenges for food security. 

Without changes, these impacts will create 

risks for the dam’s productivity (via reduced 

river flow); and for the reputations of its 

backers (via problems with food security and 

biodiversity loss), which may be placed under 

considerable scrutiny. Incoming disclosure 

and due diligence regulations in Europe, such 

as the Sustainable Finance Disclosure 

Regulation, provide a basic guide as well as a 

clear indicator that ESG issues are becoming 

more important. 
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• Work with PowerChina Resources Limited 

and China National Electronics Import-Export 

Corporation on the above recommendations, 

starting with updates to risk and impact 

assessments to help evaluate the current 

context. Consider a new cost-benefit analysis 

which must apply to transmission lines as 

well as generating capacity. Use this 

information to evaluate whether it is possible 

to generate responsible returns from Pak Lay. 

Many of the required changes will reduce the 

output and ultimately the rate of return from 

the dam. 

• Re-evaluate demand growth and distribution 

in the wake of COVID-19. This may suggest 

that the region needs less energy. This could 

mean a smaller dam or, more likely, that a 

more gradual approach to energy roll out is 

needed and that alternatives are more 

suitable for this future. 

RECOMMENDATIONS FOR GOVERNMENT: 

• Pak Lay, and similar projects, are creating 

tensions in regional relationships and in the 

MRC. These disputes are likely to escalate as 

the impacts of climate change and 

hydropower development along the Mekong 

take hold. Moving forward with Pak Lay 

therefore creates considerable risks which 

should be re-evaluated now that the project is 

likely to be delayed so significantly. At 

minimum, cooperate with efforts to establish 

up-to-date baselines for the project and to 

understand the cumulative and 

transboundary impact of hydropower 

development along the Mekong. 

• Compare the capacity of Pak Lay to create 

foreign exchange relative to similar 

investments in alternatives, which we believe 

also offer considerable advantages in driving 

local economic development. Pak Lay is 

exposed to high impact risks that may make 

it a driver of debt rather than development. 

These risks, unlike those that affect 

alternatives, are very difficult to manage. 

• Given the scale of these risks, the 

government should avoid liability for delays, 

or for transmission lines/connection, in any 

power purchase agreement (PPA) signed by 

a state-owned utility or in any kind of 

sovereign guarantee.  

• Consider how to support frameworks, 

including the MRC, that facilitate energy 

planning on a regional basis. These 

frameworks can help to ensure that targets 

and sustainability standards are met. They 

can also enable Laos to negotiate ways to 

step back from hydropower while 

maintaining agreements to increase energy 

export. 

• Demand high social and environmental 

standards from developers to reduce delay 

and boost the benefits that public 

investments deliver. Ensure that the costs 

and benefits of the project are independently 

assessed and monitored according to robust 

frameworks. Compare the benefits of the 

project for local people with alternatives. 

• Consult developers of alternatives to 

understand how to de-risk investments in 

them, and so ensure a pipeline of bankable 

projects capable of attracting private finance. 

Review the energy policy framework for new 

renewable energy to provide an enabling 

environment for private investment. Consider 

supporting well-regulated independent power 

producers (IPPs).  
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8. APPENDIX I: 
TRANSMISSION LINE 
ANALYSIS  
The scores from Landscope and conflict data 

were combined with a weighting of 90% for  

Landscope scores and 10% for conflict scores. 

We have analyzed the scores of the main existing 

or planned routes that export electricity to the 

most likely offtaking neighboring countries. The 

overall risk score is an equal weighting of all the 

potential routes. 

From Pak Lay Pak Lay 

To Thailand Vietnam 

Landscope Score 0,88 0,85 
Conflict Score 0,05 0,04 

Total Score 0,80 0,77 

(MPI) of the country 0,78 0,78 
(MPI) of the region 0,93 0,90 

MPI of the region: Headcount ratio: Population in 
multidimensional poverty (H) - % Population 0,91 0,87 

MPI of the region: Intensity of deprivation among the 
poor (A) - Average % of weighted deprivations 0,75 0,68 

% Pop vulnerable to poverty (experiencing intensity 
between 20–32.9%) 0,54 0,41 

% Pop in severe poverty (experiencing intensity higher 
than 50%) 0,96 0,94 

% People who are poor and deprived in Education: 
Schooling 0,91 0,88 

% People who are poor and deprived in Education: Child 
school attendance 0,95 0,92 

% People who are poor and deprived in Health: Child 
mortality 0,96 0,92 

% People who are poor and deprived in Health: 
Nutrition 0,91 0,87 

% People who are poor and deprived in Living 
Standards: Electricity 0,99 0,99 

% People who are poor and deprived in Living 
Standards: Improved sanitation 0,73 0,76 

% People who are poor and deprived in Living 
Standards: Drinking water 0,97 0,95 

% People who are poor and deprived in Living 
Standards: Floor 0,93 0,91 

% People who are poor and deprived in Living 
Standards: Cooking fuel 0,90 0,85 

% People who are poor and deprived in Living 
Standards: Asset ownership 0,98 0,97 

acled_events 0,06 0,00 

scad_events 0,00 0,00 

ucdp_ged_events 0,05 0,12 
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9. APPENDIX II: 
REMAINING 
UNCERTAINTIES  
Riverscope demonstrates that Pak Lay is 

exposed to significant risks and suggests that 

alternatives should be pursued in preference to a 

large dam. This assessment has been remote 

and has limitations. This section outlines further 

steps that can be taken to augment and verify its 

findings.  

UNCERTAINTY 1: THE CURRENT OFFTAKE 

AGREEMENT FOR PAK LAY 

There is very little information about the 

transmission lines that will transport the energy 

from Pak Lay. This is particularly concerning 

given uncertainty over offtake arrangements, 

which indicates significant risk for a project of 

this size. In addition, better information is needed 

for grid stability. It may be hard for Pak Lay to sell 

its power without significant additional 

investment in the grid. 

UNCERTAINTY 2: THE FINANCIAL COALITION 

TO PAY FOR PAK LAY 

We understand that China's EXIM-bank will be 

partly funding Pak Lay, with potential financial 

involvement of Gulf Power. However, private 

involvement in this project is uncertain and, 

according to our assessment, extremely ill 

advised. Nevertheless, it seems likely that a large 

portion of the project will be supported by 

Chinese debt at a time when the Belt and Road 

Initiative may be under threat.129 In this context, it 

is important to emphasize that Pak Lay would 

add to Laos’ large debt and is highly unlikely to 

perform, increasing the bad debt burden. 

UNCERTAINTY 3: LOCAL PERCEPTIONS 

TOWARDS PAK LAY 

Local attitudes to outside investment and the 

influx of migrant workers are always a significant 

consideration for a project of this size. As noted, 

there are precedents in the area of tensions 

between locals and foreign laborers. Getting a 

clearer sense of these problems through a proper 

consultation process will be important for 

understanding risks during the construction 

process. It is also important to understand how 

these issues relate to health concerns and future 

pandemic control. 

UNCERTAINTY 4: COVID-19 AND 

INTERNATIONAL OPPOSITION 

COVID-19 has already led to delays for Pak Lay 

but further investigation is needed to establish 

how long these delays might be and how they 

relate to ESG risks. Those with access to the full 

financials for the project should consider 

completing this investigation so their models can 

have some chance of accuracy. 
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