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1. Introduction 

Hydropower is increasingly portrayed as a source of reliable, affordable and 

economically viable energy that can be produced in a manner that is both socially 

acceptable and environmentally sound. However, critics of hydropower emphasize the 

rights of affected communities and the importance of cultural and biological diversity 

over what they see as ecologically risky and economically doubtful development projects. 

Given the need for power – especially in developing countries where per capita energy 

consumption is less than one tenth of that in OECD countries and less than 10% of 

hydropower resources are being exploited – hydropower is likely to continue to grow 

(Gutman 1994:202) (See also Figure 1 below). The challenge is thus to develop policies 

that support a more equitable reconciliation of the rights and priorities of the different 

groups of people interested in the sustainable production of energy and the living 

conditions of those most affected by its production.  

This challenge of reconciling entitlements and sharing the costs and benefits of 

hydropower projects more equitably was recognized by the World Commission on Dams 

(WCD) as one of seven priority issues for improving decision-making and the 

management of dams and their alternatives (see Figure 2 below) (World Commission on 

Dams. 2000). According to the WCD report, there can no longer be any doubt that while 

dams have made an important and significant contribution to human development, and 

the benefits derived from them have been considerable, for instance power generation, 

irrigation, flood control, industrial and domestic water supply, etc. in too many cases “… 

an unacceptable and often unnecessary price has been paid to secure those benefits, 
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especially in social and environmental terms, by people displaced, by communities 

downstream, by taxpayers and by the natural environment.”(World Commission on 

Dams. 2000:7). Unless these negative impacts of dams can be more effectively prevented 

through innovative and explicit policy commitments, legal protections, resource 

allocations and more participatory, transparent and accountable water and energy 

development processes, many theoretically feasible hydropower options may be 

legitimately foreclosed (Cernea 2004:4). 

 
Figure 1: adapted from Fields (2005). Note: BTOE means Billion Tonnes Oil 
Equivalent. 

This realization has served to foster a growing consensus that in addition to simply 

being compensated for the social and environmental costs of hydropower projects, local 

communities should also share in more of the benefits of these projects, for example 

through revenues, royalties, taxes, and development funds (Milewski 1999). A crucial 

step in this complex process of negotiating benefit-sharing agreements involves 

recognizing the rights and concerns of all stakeholders whose properties, livelihoods and 

non-material resources could be adversely affected by a proposed dam and its associated 

infrastructure (i.e. reservoirs, roads, work camps, transmission lines, etc.). Joint 

negotiations should then aim to produce a series of mutually agreed and legally 

enforceable mitigation, compensation and benefit-sharing agreements. Compensation 
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measures seek only to compensate for those negative impacts that cannot be effectively 

mitigated; including the cumulative impacts that will persist long after the dam will have 

reached the end of its intended period of service, usually about 50 years. In addition to 

measures intended to protect valued ecosystems and livelihoods, these agreements should 

also include investments for local infrastructure and development purposes. Benefit-

sharing mechanisms – the focus of this report – complement such measures by ensuring 

an additional direct redistribution of project-related investments or revenues to project-

affected populations (Égré, Vincent Roquet, and Carine Durocher 2002:2). 

The full range of strategies and best practices for achieving a more equitable 

distribution of the benefits and costs of hydropower projects can be thought of as 

consisting of both monetary and non-monetary benefit-sharing mechanisms. Non-

monetary mechanisms – including priority allocations of resource rights (fishing, hunting, 

irrigation, etc.), preferential hiring and capacity building to facilitate local participation in 

decision-making – are generally included in the compensation policy frameworks and 

associated rehabilitation measures intended to mitigate the adverse social and ecological 

impacts of dams. In order to qualify as “benefit sharing” however, the use of such non-

monetary mechanisms must seek to go beyond the merely restorative scope of 

compensation in order to actually enhance the socio-economic well-being of the affected 

populations. Compensation agreements have, however, less frequently included monetary 

benefit-sharing mechanisms. These measures such as equity and revenue sharing, 

development funds, and preferential electricity rates constitute for the most part relatively 

innovative opportunities to enable local or regional entities to minimise their dependency 

on the state and developers and to begin to set their own development priorities (Égré 

2006:8).  

This report analyses various approaches to both types of benefit sharing adopted in a 

sample of ten hydropower projects from around the world (see Appendix). The report 

highlights the principles underlying existing legislative and regulatory frameworks for 

designing, negotiating and implementing benefit-sharing mechanisms with the people and 

communities affected by the ten hydropower projects considered here. It does so by 

comparing the nature and the scope of the benefits provided to the affected populations in 

each of these cases. But before discussing the role of benefit sharing in these specific 
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hydropower projects, I present a brief overview of scientific and policy debates 

concerning benefit sharing in order to understand the evolution of international 

experience and best practices in this priority domain. 

2. Equity and Environmental Justice in Hydropower Development 

Today it is increasingly recognized that the issues surrounding hydropower 

development projects are inherently complex and extremely complicated. These issues 

are now known to involve everything from spiritual and cultural differences with regards 

to social and economic changes and the place of humans in the natural world, to macro-

economic and land tenure policies, and beliefs about appropriate consultative and 

decision-making processes. But such broad understandings of dams and their 

implications were not widely appreciated until as recently as only ten years ago. From 

their origins in the early 1900’s hydropower development activities have proceeded 

essentially from an engineering perspective (Hjorth 2001). The focus was, and still is in 

many cases, on the dam itself, with technological concerns such as storage capacity, river 

flows and power generation receiving the most detailed consideration. Economic criteria 

such as industrial growth, commercial diversification and the opportunity costs resulting 

from a country’s energy investment options were eventually added into the decision-

making framework for dams. Questions of human rights, environmental justice and social 

equity were always seen as secondary concerns, if they were even acknowledged at all by 

the planning and construction teams (Magadza 2006). 

As a result of such technocratic approaches, local communities and especially 

indigenous peoples have generally been excluded from participating in the planning, 

design and management of water resource development projects. Fortunately though, 

over the past decade or so, the increasing democratization being witnessed in many parts 

of the world is helping to raise public expectations for greater participation, transparency 

and accountability in the development and management of large infrastructure projects 

such as dams (Mazzei, Scuppa, and World Bank. 2006). Thus today, at least in most 

democratic and industrialized countries, there is a whole range of stakeholders involved 

in the process of hydropower development, each offering their own priorities on different 

aspects of any proposed or implemented project (Taasen 2000). These expanding 
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opportunities for civil society participation are increasingly being successfully leveraged 

by international human rights and environmental movements in support of greater social, 

economic and environmental benefits for the people who live and work in the increasing 

numbers of areas affected by infrastructure and other resource extraction activities such 

as forestry, mining and petroleum production.1    

These changes are also occurring at a time when – after several decades of public 

sector dominance of infrastructure provision (for example transportation, energy, 

communications, water and sanitation) and resource extraction activities – many 

countries are increasingly turning to the private sector to provide the critical knowledge 

and investments required to build and maintain these services.2 This is especially true in 

Latin America, where even in countries like Colombia, Peru and Guatemala that were 

once considered too politically or economically unstable, resource concessions and 

associated infrastructure projects increased rapidly throughout the 1990s (Bowles and 

Prickett 2001). Over the period from 2000 to 2010, the need for infrastructure 

investments in developing countries alone has been estimated at more than $2 trillion 

(Santos 2001:30). The scope and magnitude of these investments have meant that their 

social and ecological impacts are showing up in some of the most geographically remote 

and socially marginal regions of our planet. This situation is prompting growing 

consensus that continued development should be conditional upon demonstrated 

commitments to good social and environmental practices. 

In response to such concerns, policy-makers and resource developers have begun to 

pay more attention to accurately identifying and assessing an expanding universe of 

project-related social and environmental issues. Much of this evolution has coalesced 

around large dams and the hydroelectric energy industry. As a case in point, the World 

Commission on Dams (WCD), the International Hydropower Association (IHA) and the 

International Energy Agency (IEA) have each sought to provide strategies and best 

                                                 
1 For example, the Center for Biological Diversity and more than 30 other organizations from the United 
States and Panama recently petitioned the World Heritage Committee to list La Amistad International Park 
as a World Heritage site “In Danger” due to the planned construction of four controversial hydroelectric 
dams. http://www.biologicaldiversity.org:80/swcbd/press/la-amistad-04-23-2007.html : accessed April 26, 
2007. 
2 The Private Participation in Infrastructure (PPI) Project Database has data on 3,300 projects in 150 low- 
and middle-income countries. http://ppi.worldbank.org/index.aspx : accessed April 12, 2007. 
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practices for ensuring a more equitable distribution of project benefits and improving the 

living conditions of communities affected by dams and related infrastructure projects.3 

However, despite broad-based acceptance of the five core values articulated in the World 

Commission on Dam’s new framework for decision-making (i.e. Equity, Efficiency, 

Participatory Decision-making, Sustainability, and Accountability), major disagreements 

still remain as to how these principles are best put into practice (see Figure 2 below).   

 

Figure 2: Analytical decision-making framework: World Commission on Dams five 
core values and seven strategic priorities. Source: ((UNEP) 2006) 

The WCD report itself may have contributed to this confusion by suggesting a series 

of 26 guidelines that cover a range of issues including everything from the need for free, 

prior and informed consent to the valuation of social and environmental impacts, and 

independent review panels for social and environmental matters (World Commission on 

Dams. 2000:278). But instead of seeing the guidelines as a list of requirements to be 

complied with, development agencies, governments and the hydro industry have 

preferred to view them as a starting point for good faith discussions and have promised to 
                                                 
3 See especially: International Hydropower Association (2004), Taasen (2000), World Commission on 
Dams (2000). 
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initiate a review of how the principles underlying these non-prescriptive guidelines may 

be adapted in the specific contexts of particular investment projects. NGOs and affected 

communities, on the other hand, have preferred to view these same guidelines as essential 

elements of a new decision-making framework for the planning, design, appraisal, 

construction, operation, monitoring and decommissioning of dams.  

This lack of agreement over how best to apply the WCD’s principles and guidelines 

stems in part from the fact that attempts to evaluate the social impacts of hydroelectric 

projects have generally been hindered by insufficient monitoring and follow-up data on 

existing dams (Roquet and Milewski 2000).4 This problem is itself related to a much 

larger set of problems that derive from the way hydropower project promoters attempt to 

grasp the nature, scope and magnitude of the social impacts of their projects, and 

consequently the extent to which they contemplate, design and implement appropriate 

monitoring systems, mitigating measures and levels of compensation. The following 

comparative review of the social equity impacts of various benefit-sharing agreements 

associated with specific hydroelectric projects is intended to improve awareness and 

understanding of the equity and poverty implications of integrating benefit-sharing 

mechanisms into international, national and voluntary policy and normative frameworks 

concerning hydropower projects. 

 
3. International Experience with Benefit Sharing 

The Glomma-Lågen river basin in south-eastern Norway is good case to begin this 

comparative analysis of benefit sharing with because not only was it developed earlier 

than all other hydropower projects in my sample (1945-1970), but Glomma-Lågen was 

also one of 10 case studies undertaken by the World Commission on Dams. Hydropower 

has been a key driver of economic development in Norway for most of the 20th century, 

and today, the Glomma and Lågen Water Management Authority operates 40 separate 

dams and reservoirs, watercourse diversions and 51 hydropower stations. Overall, these 

schemes supply 2165 MW of power to 1.3 million people who live in the region. The 

obligation to distribute income from hydropower development was first recognized in 

                                                 
4 Some of the better examples of this literature include: Cernea and McDowell (2000), Hornig (1999), Khagram 
(2004), Leslie (2005), Scudder (2005), Trussart et al. (2002) and Wali (1989).  
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Norwegian laws as early as 1917. Third party interests, essentially environmental and 

social safeguards, are also protected through law, licensing requirements and the rules of 

operation for dams (Norwegian Institute for Nature Research and Institute 2000).  

In Glomma-Lågen, these obligations have been met through a combination of 

revenues to municipal authorities in the form of taxes, license fees and from owner 

incomes in the form of dividends. Taxes paid by this publicly owned power company 

amounted to US$71 million in 1998 – with 80% of this money returned to the region. 

These energy revenues accounted for 1.9% of the local municipal governments’ total 

income stream. The project also included measures to encourage local employment 

through preferential hiring during construction phases, in addition to the 2350 permanent 

positions required to operate and maintain the power stations and associated 

infrastructure (Hydro Tasmania 2006b). The general consensus, both within the Glomma-

Lågen region and beyond, is that these benefit-sharing mechanisms have helped to ensure 

substantial regional economic impacts from the project. These beneficial outcomes seem 

all the more significant when one recognizes that in many other hydropower producing 

regions of Scandinavia, electrical generation has mainly assisted industrial activities in 

other parts of the country with relatively little financial impacts in the power producing 

regions (Cabouret 1995). 

The Bayano dam in Panama and the Itaipú on the Paraná River between Brazil and 

Paraguay were essentially conceived with similar regional development and economic 

diversification goals in mind. But only in the Brazil case were these expected beneficial 

outcomes even approximated. Bayano, on the other hand, became almost synonymous for 

all the evils of mega-dams and the excesses of multi-lateral financed development 

projects in the Third World (i.e. financial debt, social conflict, ecological damage, 

cultural change, etc.). Panama’s government agency responsible for building and 

operating the Bayano project repeatedly violated the agreements that were reached with 

the affected indigenous peoples. For example, consultation and decision-making 

processes were almost non-existent. The territories on which the displaced Kuna and 

Embera indigenous peoples were resettled were far less fertile and productive than those 

in which they had lived prior to the creation of the reservoir. Access roads opened up the 

dam site to colonization by outsiders, and nothing was done to ensure that the affected 
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Kuna and Embera communities were appropriately resettled or that their land rights were 

protected. These communities never received adequate compensation for their losses, nor 

did they obtain full legal title to all the new lands that they were initially promised 

(Huertas and Pacheco 2002). 

Judging by today’s technological and environmental standards, it’s difficult to 

understand why Bayano was even built to begin with. For instance, the large numbers of 

people displaced and the vast extent of the area flooded to produce only 30 MW of 

electricity (see Table 1 below). But these technical aspects of the project proved to be 

even less problematic than the difficulties that arose due to the political, social and 

economic state-led macro-development strategy espoused by Panama’s military 

government at the time. For it was primarily because the Government chose to prioritize 

national economic growth objectives and political considerations that the people of the 

Bayano region were made to pay the disastrous costs of the project without enjoying a 

commensurate level of compensation, let alone benefits (Wali 1989).       

The case of Itaipú further demonstrates the significance of these social, political and 

economic factors in determining the outcomes of hydropower development for local 

populations. A unique aspect of Itaipu’s social and economic relationship with the local 

communities is the royalties paid by the operator to each partner country for use of the 

Paraná River waters to produce electric power. In Brazil, the federal government 

redistributes some 40% of these monthly payments of about US$13 million among the 

various municipalities proportionally to the areas of their respective territories that have 

been lost to the reservoir. A similar amount is paid to the State of Paraná where the dam 

is physically located (Ventura 2000). This mechanism of redistributing part of the 

royalties levied on energy production to the affected municipalities is a simple and 

effective way to ensure that the administrations most affected by the project also receive 

most of the royalties. This ensures a continual flow of money, over the lifetime of the 

project (50 to 100 years of production) (Milewski 1999). In addition to these significant 

royalties, Itaipú developed large scale environmental and social development programs. 

These programs have concentrated on activities such as reforestation, public health, 

reservoir fisheries, biodiversity conservation, and environmental monitoring activities. 
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These programs constitute an additional source of economic activity for the neighbouring 

communities (Ventura 2000).  

According to Milewski (1999), there are however two potentially serious limitations 

with the Brazilian approach to benefit sharing:  

1. The legislation is designed to provide revenues to partly flooded municipalities. 

However, residents of nearby municipalities may also be affected, even though their 

land is not impounded.  

2. Transfers of money to municipal institutions will be most effective where the 

municipal governments and the local population have the political and institutional 

capacity to properly manage the revenue. 

The significance of both of these limitations can be illustrated with the case of the 

Urra 1 dam in Colombia. Colombia passed a law that requires that all new hydroelectric 

power generation plants of more than 10 MW installed capacity transfer 3% of project 

revenues to local watershed agencies and concerned municipalities. Another 1.5% of 

project revenues must be transferred to the municipalities bordering on the reservoir and 

1.5% of project revenues must be devolved to the municipalities located in the watershed 

upstream of the dam. Colombian legislation also stipulates that these amounts must be 

used for infrastructure projects that have been identified in municipal development plans 

(Égré, Vincent Roquet, and Carine Durocher 2002:33).  

In the case of the Urra 1 project, administration of these revenue transfers should have 

been relatively straightforward since only one municipality and only one watershed 

agency received most of the funds. A National Park also covers a large proportion of the 

watershed upstream from the dam. However, in spite of these favorable conditions, 

efforts to develop and implement a concerted management plan for the region have not 

been very successful. One reason given for these difficulties has been the lack of 

transparency governing the revenue transfer process. This problem has served to further 

compound the lack of accountability that characterizes the municipal entities receiving 

project transfers. As a result, and despite the best intentions of many stakeholders 

affected by the project, the region continues to struggle with a host of serious problems, 

including uncontrolled occupation by settlers, illegal logging, environmental degradation, 
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illicit cultures and armed conflicts (Égré, Vincent Roquet, and Carine Durocher 2002:34). 

A good legal framework is thus no guarantee of a successful hydropower project.  

Analysis of Chile’s experience with the Pangue dam can help to understand some of 

the additional elements required to produce successful hydropower projects. Despite 

being among the lowest impact hydro developments in the world, the Pangue dam 

generated unexpectedly high levels of civil and legal conflict. In the early 1990’s Chile’s 

National Electrical Company (ENDESA) approached the International Finance 

Corporation (IFC), the private sector lending agency of the World Bank Group, for a loan 

of US$170 million to help build the 450MW Pangue hydroelectric dam on the Bio Bio 

River. By IFC standards at the time, the Pangue project reflected “precedent-setting 

efforts” to promote environmental and social stewardship (International Finance 

Corporation 2004). Even so, the project became the subject of intense NGO scrutiny and 

two formal complaints were eventually filed with IFC's Compliance Advisor 

Ombudsman (CAO). Most of the controversy surrounding Pangue was due to the indirect 

impacts arising from the project's construction, and from concerns relating to the 

cumulative effects of future hydro projects being designed for the same river.  

Pangue thus highlights the fact that minimal direct impacts are rarely a good indication 

of a hydropower project's simplicity. This point will also be evident from my discussion 

of the Bonyic dam below. Opposition to the Pangue dam eventually cost the IFC millions 

of dollars in staff time and public relations, legal and consultant fees. More significantly, 

IFC was actually found to be liable for negligence in the administration of the proceeds 

from the 0.037% equity share the project attributed to the affected communities. 

Similarly to the Brazilian and especially to the Colombian case discussed above, the 

foundation that received these monetary benefits from ENDESA excluded many eligible 

Pehuenche indigenous peoples from effectively participating in decisions over how these 

revenues should be spent. Scott Robinson who served as a consultant to the IFC on the 

Pangue project during the planning stages has since criticized the IFC for squandering 

what he saw as “…such a promising endeavor and global precedent, whereby those 

impacted by an infrastructure project (which is strictly business for some), receive an 

equity share in the endeavor.” (1998).  
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The promise and the precedence that the Pangue dam represented has to be understood 

within the historical dam-building context which Robinson refers to above as “strictly 

business for some”. The Manantali dam on the Senegal River Valley – located in the 

West African country of Mali – illustrates the prevalence of such socially irresponsible 

business practices in the hydropower industry. The Manantali dam has proved especially 

controversial for its displacement of up to 12000 people from the flooded area, and its 

health and environmental impacts. These people were given very little information about 

the impacts of the dam which seriously disrupted the river’s annual flood pattern. These 

changes to the seasonal water cycle negatively affected both local agriculture and the 

fishing industry as well. These disruptions also caused an increase in waterborne 

diseases; especially schistosomiasis which became disastrously prevalent. Furthermore, 

the initially forecasted irrigation benefits only ever reached about half of the expected 

375 000 hectares (The World Energy Council 2003). The severity of some of these 

negative social and environmental impacts could possibly have been reduced through 

alternative design criteria such as dam site selection. But more importantly, these 

negative impacts and the suffering they caused among the local population are the results 

of a fundamental choice made by Government to prioritize dam revenues over 

downstream family farming and related activities. 

Interestingly though, recent international experience from several new dams suggests 

that this ‘business as usual’ technocratic approach to determining the socio-economic and 

environmental priorities and sharing the benefits and costs of hydropower projects has 

begun to shift. Take for instance the Bonyic hydroelectric project scheduled to be built in 

2007 by the Panamanian subsidiary Hidro-Ecológica del Teribe (HET S.A.) of the 

Colombian municipal utility company Empresas Públicas de Medellín. The project calls 

for the construction of a 30 megawatt hydroelectric generating station on the ancestral 

territory of the Naso indigenous people (Private Sector Department 2004). By the 

standards of most large dams, Bonyic seems almost cherubic! (See Table 1 below for a 

detailed comparison). Key indicators that suggest the modest nature of the Bonyic dam’s 

likely social and environmental impacts include its relatively small reservoir surface area 

(17 hectares), low hectares flooded per megawatt generated ratio, short stretch of river 

impounded, many downriver tributaries, no people displaced and limited loss of 



Benefit Sharing Synthesis Report  Jason Paiement 

Université du Québec en Outaouais  Page 13 of 24 

culturally significant sites. On the other hand, local communities and environmental 

NGOs are justifiably concerned about critical natural habitats affected, fish species 

diversity, and the risks of induced deforestation and vector-borne diseases (Ledec and 

Quintero 2003).  

In 1998, Panama adopted environmental legislation that requires resource developers 

and extractors to negotiate compensation and benefit-sharing agreements with the 

affected population. In the Bonyic case, an agreement between the private sector 

promoter and the traditional authorities of the Naso indigenous people announced a series 

of investments in road building, land purchases and renovations to public buildings. The 

total value of these direct benefits is estimated to be around U$322,000 or 0.6% of the 

total project costs estimated at U$50 million (Planeta Panamá Consultores 2005). Ernesto 

Monter Flores of the Private Sector Department at the Inter-American Development Bank 

(IDB) characterized this amount as considerably lower than the average of 1% of costs 

generally allocated in direct benefits to communities in project-affected areas (personal 

communication, 2005). 

According to other experts on benefit sharing from dam projects, it is always difficult 

to determine what constitutes a fair share of the economic benefits of dam projects for 

project-affected populations (Égré, Vincent Roquet, and Carine Durocher 2002). Égré et 

al. suggest that a basic factor to consider when assessing the equity of such agreements 

should be the actual needs of the population in the affected area. Accordingly, poor 

regions like the Naso area with few public services and no infrastructure should receive a 

proportionally higher share of dam benefits. As a case in point the “Paix des Braves” 

agreement signed between the provincial Government of Québec and the Cree Nation in 

2002 has become something of an international ‘best practice’ example of how mutual 

respect and benefit sharing can characterize relations between indigenous peoples, 

resource developers and government authorities (The World Bank 2004). The “Paix des 

Braves” agreement commits the Province of Québec to pay the Cree $70 million a year 

over 50 years in exchange for the rights to develop a series of hydro projects expected to 

cost $4 billion. Perhaps even more importantly for the Cree, the agreement also included 

negotiated settlements applying to land rights, forestry and mining (Secrétariat aux 

affaires autochtones, 2002).
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Table 1. Land area flooded and people displaced in large hydropower projects. 

Project (country) 
Capacity 

(MW)   

 Area 
flooded 
(Ha.)   

 People 
displaced   

Area 
flooded 
(Ha.) / 
MW   

People 
displaced / 

MW   

* Andhikhola (Nepal) 5.1 0 0 0 0 

 Kompienga (Burkina Faso)   14 20,000 1,842 1,426 132 

 Kedung Ombo (Indonesia)   29 4,600 29,000 159 1,000 

* Bonyic (Panama) 30 17 0 <1 0 

* Bayano (Panama)   30 35,000 4,400 1,167 147 

Pak Mun (Thailand)   34 6,000 4,945 176 145 

* Bumbuna (Sierra Leon) 50 2100 502 42 10 

Arenal (Costa Rica)   157 7,000 2,500 45 16 

* Manantali (Mali) 200 47,700 12000 239 60 

Nam Theun-Hinboun (Laos)   210 630 0 3 0 

* Hubei Province (China) 226 1839 7120 8 32 

* Urra I (Colombia)   340 7,400 6,200 22 18 

* Pangue (Chile)   450 500 50 1  <1   

 Narmada Sagar (India)   1,000 90,820 80,500 91 81 

 Aswan High (Egypt)   2,100 400,000 100,000 191 48 

* Glomma and Laagen (Norway) 2165 4,660 0 2 0 

 Churchill Falls (Canada)   5,225 665,000 0 127 0 

 Grand Coulee (United States)   6,494 33,306 10,000 5 2 

* Itaipú (Brazil / Paraguay) 12600 135,000 59000 11 5 

 Three Gorges (China)   18,200 110,000  >1,300,000  6  >71   
Note: Benefit sharing aspects of projects indicated with “*” are discussed in this report (see 
Appendix for additional information). Source: Adapted from (Ledec and Quintero 2003:12). The 
authors add that this table should not be interpreted as an endorsement per se of those projects 
with favourable ratios of hectares flooded or people displaced per megawatt. Some of the projects 
with favourable ratios have other unfavourable characteristics. For instance, they may be well 
sited, but implementation of environmental or social mitigation measures may be inadequate. 
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Mr. Flores of the IDB also agreed that the overall value of the benefits received by 

communities affected by hydro electric projects usually varies according to their 

economic status and financial management skills. In the Bonyic case, power company 

officials justified the rather stingy benefits package on the grounds that the Naso people 

lack the institutional and technical capacity required to participate effectively in any kind 

of revenue or equity sharing arrangements or development funds. Another reason I was 

given by company shareholder Cesar Romero was that HET S.A. forecasted needing all 

revenues from the first seven years of energy sales to pay off the debt incurred during 

construction of the dam. By arguing that the Naso had many more pressing needs that 

could not wait until seven years into the future, project promoters were able to convince 

the Naso negotiators of the relative advantages of having one bird in their baskets over 

two in the bush. 

Despite these efforts by the Bonyic project’s promoters to present their dam as one of 

a new generation of small hydropower projects capable of adequately mitigating all of the 

dam’s significant negative social and environmental impacts, the Inter-American 

Development Bank (IDB) recently cancelled its intended financing for the Bonyic dam. 

IDB officials explained that this decision was based on the project’s potentially negative 

social and environmental impacts on the Naso indigenous people and nearby protected 

areas (Montgomery 2005). But this financial setback for the Bonyic dam hardly spells the 

death of the project. Hidro-Ecológica del Teribe S.A. still has all the necessary 

concessions, licenses and permits to build and operate the project, and is presently 

looking to the private sector for potential investors.  

In the likely event that HET does obtain private funding for its dam building 

activities, it is unlikely to be subject to the same social and environmental criteria as 

those invoked by the Inter-American Development Bank as reason for pulling out of the 

project. It could also prove more difficult for the project’s opponents to negotiate with 

and obtain concessions from a private lender. For contrary to the multi-lateral 

development banks whose board members represent the interests of their national 

governments and citizens, a private bank is legally accountable to produce profits for its 

shareholders. Even so, the factors responsible for the IDB’s negative social and 

environmental evaluation of the Bonyic project mean that there remain significant risks 



Benefit Sharing Synthesis Report  Jason Paiement 

Université du Québec en Outaouais  Page 16 of 24 

and obstacles to the development and operation of a hydroelectric station in the Naso 

territory of Panama.  

Thus in Panama and elsewhere described above, economic viability and ecological 

mitigation measures are increasingly seen as necessary but insufficient criteria for 

assessing the merits of hydropower proposals. International lenders like the World Bank 

and even some hydropower industry groups such as the International Hydropower 

Association (IHA) have begun to pay more attention to the social aspects of hydroelectric 

projects. Bumbuna’s designers even explicitly acknowledge their attempts to respond to 

growing international calls for explicit forms of local-benefit sharing to broaden the 

development effectiveness of water resource infrastructure projects. The Bumbuna 

hydropower project (BHP) in Sierra Leone actually incorporates several design features 

that reflect these social equity concerns. For instance, the Bumbuna project aims to: 

Develop and test an innovative institutional model for the proposed Bumbuna Trust 
for local resource development, and, in so doing, provide benefit sharing to the 
indirectly affected population in the reservoir area and the area immediately 
downstream of the dam (the directly affected area will be covered by the 
Resettlement Action Plan) (The World Bank 2005:5).  

Financing for the Trust will come from two primary sources: (1) the Bumbuna 

Carbon Project, and (2) an undisclosed percentage of the BHP power sales, equivalent to 

a royalty that is distributed to local communities and environment agencies. 

The BHP also supports a biodiversity conservation area in the Bumbuna catchment to 

provide an environmental offset that will reduce pressure on habitat and species, 

particularly chimpanzees (an endangered species), which would otherwise not survive in 

this area with current human pressures (The World Bank 2005). This notion of 

conservation "set-asides" appears to stem from increasing recognition that resource-based 

companies can and should attempt to have positive impacts far beyond the borders of 

their project sites. In terms of biodiversity, this is mainly being promoted through project 

funding for the management of nearby protected areas, encouraging the creation of new 

protected areas or establishing endowment mechanisms as a direct way to conserve 

biodiversity in the context of infrastructure and resource extraction projects. 
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Two final examples from Asia will suffice to illustrate the range of experimentation 

that is currently occurring with benefit-sharing mechanisms designed to foster greater 

socio-economic and environmental equity in the development of hydropower resources. 

In Nepal, Winrock International – an NGO that promotes renewable energy and 

community development – has developed a set of guidelines for the inter-district 

distribution and use of hydropower royalties. These guidelines propose that 50 percent of 

the 12 percent royalty received by the district should be spent in the vicinity of 

hydropower project areas (Upadhyaya and Winrock International (Organization : 

Kathmandu Nepal) 2003). 

Nepal has also been at the forefront of international efforts to design cost-effective 

rural electrification programs. In contrast to most hydroelectric schemes which are 

designed to provide power to urban areas located at considerable distances from project 

sites, the goal of the Andhikhola Hydroelectric project in Nepal was to make electricity 

available to rural communities living in the immediate vicinity of the project site. The 

Andhikhola project is particularly notable for the innovative design features that were 

integrated into the energy distribution system and tariff structure. For instance, 

lightweight telescopic power transmission poles were developed to allow porters to 

transport and assemble the poles in areas not serviced by roads. The use of insulated 

cables also meant that transmission lines could be suspended from live trees and 

buildings, thereby further reducing transmission costs. Instead of installing power meters 

which would also have increased the costs beyond the means of most families in the area, 

the project devised a fixed-rate user fee for the first 25-400 Watts. Low cost current 

cutouts installed at each household ensure that demand does not exceed the subscribed 

amount. This approach reduced the cost per household (1990’s prices) of electricity 

installation to around USD$120, (c.f. USD$600 for similar projects elsewhere) and the 

cost of distribution lines to $USD3700/km (c.f. USD$5-15000). These features enabled 

very poor subsistence farmers in rural Nepal to enjoy the benefits of electricity (Hydro 

Tasmania 2006a). 

Finally, no review of hydropower projects would be complete without at least some 

discussion of China. The People’s Republic of China has already overtaken Canada as the 

world’s largest producer of hydroelectricity, and sustained growth in the demand for 
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electricity – particularly in the heavily populated south and east of the country – has 

meant that Beijing remains committed to developing the country’s considerable 

remaining energy resources through some of the largest infrastructural projects the world 

has ever seen (Ford 2007).5 Although the truly massive Three Gorges dam (see Table 1 

above) has attracted most of the international attention, several other major hydro 

schemes are currently being developed in China. And since a large proportion of China's 

energy resources, especially hydropower and gas, are located in the western areas, the 

Government has embarked on a Western Region Development Program that seeks to 

develop these resources as a means to reduce the poverty and regional inequality that 

increasingly threaten China’s social stability.  

This is the broader context within which a World Bank loan of US$105 million for 

the Hubei Hydropower Development in Poor Areas Project was approved in 2002. The 

Hubei project proposes to build four multi-purpose dams that will be designed and 

operated by four county-registered, limited liability companies whose shareholders are 

power generation or power financing companies owned by provincial, municipal and 

county governments. Financial returns on equity invested by these county-owned power 

companies are expected to be in the range of 15 to 25% per year. These returns to the 

local counties would be even larger if appropriate changes were made to the current 

energy pricing formula, or if a local resource tax could be introduced to capture more of 

the economic rent. In any event, the four affected counties have agreed to develop 

poverty alleviation plans under the project and to earmark 20 percent of fiscal revenues 

accruing from the proposed hydroelectric developments for at least five years after 

commissioning to fund the plans (Energy and Mining Sector Development Unit 2002:16). 

Furthermore, since the hydropower developments are civil works-intensive, a major 

proportion of construction cost will be spent in the affected counties, thereby promoting 

their economic development during the construction period. In addition, funds for land 

acquisition and resettlement will be used to provide new infrastructure, housing and 

                                                 
5 Of the 80GW of new electrical output brought on stream by China during 2006, 52.8GW was provided by 
coal fired plants, in comparison with just 6.9GW by the hydro sector. Despite growing concern over 
pollution and other environmental problems, investments in the coal sector in China have continued to 
increase, and coal fired plants are likely to continue to make the largest contribution to new power 
generating capacity over the next decade (Ford 2007). 
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income-restoration measures for the affected population from those areas. Previous 

experience with development-induced displacement in China has shown that the quality 

of life for resettlers and other people in the region can be improved if opportunities are 

sought to design the project in a regional development context. Other benefits (beyond 

those considered as required for income restoration of the displaced population) stem 

from improved irrigation systems, reduced flood damage, and lower municipal and 

industrial water supply costs (Energy and Mining Sector Development Unit 2002). 

4. Is the Dam Half-Empty or Half-Full?  
This review of international experience with benefit-sharing mechanisms in 

hydropower projects was designed to help promoters, donors and other stakeholders to 

identify and assess more equitable solutions to problems with the distribution of the costs 

and benefits associated with dams and their related infrastructure. Hydropower projects 

are inherently complex and exceedingly challenging endeavors. This is because dam 

building activities inevitably initiate a series of technological, environmental and 

sociological transformations whose long term effects are often as irreversible as they are 

difficult to predict.  

The complexity and the variability of key site-specific social, economic and 

environmental circumstances mean that generic “one-size fits all” solutions are 

inappropriate. By all the standards considered above, the most successful hydropower 

projects were those that adequately recognized and effectively took into account this 

multidimensional complexity throughout the planning and operational stages. Different 

hydropower projects will require different regulations and institutions. Therefore, the 

guidelines on benefit sharing suggested by the World Commission on Dams or those used 

to assess the equity implications of the projects discussed in this report must be 

understood as practical tools to help understand the social impacts of the various 

alternatives that communities face when confronted with hydropower development. 

Hydropower can make substantial contributions to regional and national development 

objectives. The usually poor and socially marginalized communities that live in the often 

geographically remote and resource-rich regions where hydropower projects are 

generally built will frequently welcome the jobs, infrastructure, public service 
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investments, and institutional capacity building opportunities that these projects can 

provide. And the rapidly expanding urban areas of the mostly developing countries 

discussed in this review also quite desperately need reliable and affordable alternatives to 

imported diesel or highly polluting coal to meet their energy demands.  

Benefit sharing was shown to be a crucial domain where appropriate policy 

commitments and legal protections, and adequate resource allocations can help to ensure 

that the benefits of hydropower projects promote more equitable and sustainable patterns 

of growth. And yet as was evident from the cases analyzed above, overall progress 

towards making water resource development processes more participatory, transparent 

and accountable has been fairly uneven both between and within countries. States and 

project promoters share different aspects of this responsibility to ensure that the 

provisions of applicable legislative and regulatory frameworks result in successful 

mitigation and satisfactory development outcomes. These processes of opinion-forming 

and decision-making are also increasingly embedded in complex transnational settings 

characterized by shifting alliances and policy priorities (Mosse 2005:18). This report has 

demonstrated how the standards and principles underlying these debates and operational 

experiments can sometimes help to achieve more equitable and sustainable solutions to 

the immense social and environmental opportunities and challenges posed by hydropower 

development. 
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5.   Appendix: Cases of Benefit Sharing Reviewed 
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Norway Glomma 
and Laagen 1945-1970 Yes Yes Yes No No No Yes Yes No No Yes 

Panama Bayano 1972-1976 No Yes No No Yes Yes Yes No No Yes No 

Brazil / 
Paraguay Itaipú 1975-1984 No Yes No Yes Yes No No Yes No No Yes 

Nepal Andhikhola 1982-1991 No No Yes No No No Yes Yes Yes No No 

Mali Manantali 1981-1987 No No No No Yes Yes No Yes Yes No Yes 

Sierra 
Leon Bumbuna 1982-1995 and 

2005-2007 No No No Yes Yes Yes No Yes No Yes Yes 

Chile Pangue 1993-1996 Yes No No No Yes Yes Yes Yes No No No 

Colombia Urra 1 1994-2000 No Yes No Yes Yes No No No No No Yes 

China 
Four Dams 
in Hubei 
Province 

2002-2008 Yes No No Yes No Yes Yes Yes No No No 

Panama Bonyic 2007 No No No No No Yes Yes Yes No No No 
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