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The Debate Over Large Dams
Kara DiFrancesco, Yale School of Forestry & Environmental Studies

The construction of large dams is one of the most contentious issues in sustainable
development today. Dams can provide flood control, channel water for irrigation and
domestic supply, harness energy that provides an alternative to fossil fuels, and
contribute to economic development. They can also cause flooding in upstream
regions and alteration of downstream areas leading to the disturbance of fish and
other aquatic organisms, alteration of riverine habitat and landscapes, displacement of
entire communities, and forced changes in livelihood activities. In North America,
where new large dams are rarely built today, the focus is on decommissioning dams
and addressing the issues surrounding existing dams. Although the dam debate
encompasses different perspectives in different areas of the world, many of the
overarching themes are the same. In general, the controversy stems from the social,
environmental and economic costs and benefits of large dams – to what extent the
projected benefits are realized, how the benefits are allocated in comparison to who
pays the costs, and how the benefits and costs are assessed in order to take into account
the social and environmental considerations along with the economic valuation.

The conflict over dams is fueled by the sheer number of existing and proposed large
dams, along with the many purposes they serve, the enormous investment they require,
and their widespread impacts. Nearly half of the world’s rivers have been fragmented
and transformed by at least one large dam.
In total at least 45,000 large dams have been
built around the globe in response to energy
or water needs and this number continues
to grow, albeit more slowly than in former
decades. Approximately half of the world’s
large dams were built exclusively or
primarily for irrigation, supporting 30-40
percent of the irrigated land in the world. In
addition to supporting agriculture, large
dams generate 19 percent of the world’s
electricity. They have also displaced 40-80
million people.

What is a large dam?
According to the International Commis-
sion on Large Dams (ICOLD), a large dam
is 15 meters or more high (from the
foundation).

If dams are between 5-15 meters and
have a reservoir volume of more than 3
million cubic meters, they are also
classified as large dams.

Using this definition, there are more
than 45,000 large dams around the world.

Source: WCD 2000
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Dams are primarily built to meet the social and economic demands of
development. In the eyes of many, dams are even seen as synonymous with
development and economic progress.1 During the Industrial Era, dam building
gained momentum, peaking in the 1970s. Before its decline, two or three new large
dams were commissioned each day somewhere in the world. However, since this time
there has been a drastic decrease in dam building, especially in North America and
Western Europe. In North America the rate of decommissioning dams is actually
greater than the rate of dam construction.

Figure 1 Commissioning of large dams globally, by decade in the 20th century
2

Note: Excludes over 90% of large dams in China.

Although large dam building has dropped dramatically in recent decades, it
continues in many parts of the world, particularly in India and China. As populations
increase and national economies grow, countries turn to dams to help meet their
rising water and energy needs. Similar to many other large engineering feats, dams
symbolize growth and progress, along with human ability to manipulate and use
nature’s resources. It is for these reasons that Nehru referred to large dams as
“temples of modern India.”3

Yet, like other large scale infrastructure projects, dams have negative effects –
some of which were known before dam building peaked in the 1970s, others that are
still being uncovered today. In North America the dam debate centers on ecosystem
viability, dam safety and aesthetics. By fragmenting habitats, altering natural flow
regimes, decreasing nutrient and sediment flow and limiting genetic exchange among
species, dams can cause widespread ecosystem disruption. With dams already in
place we are retroactively attempting to mitigate these negative impacts by installing
fish passages, adjusting flow regimes to more closely mimic natural flows, and
applying other adaptive management techniques.

1
World Commission on Dams
(WCD), “Dams and
Development: A New
Framework for Decision-
Making,” November 2000,
http://www.dams.org,
accessed March 2007.
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International Commission on
Large Dams (ICOLD), ICOLD
World Register of Dams, Paris:
International Committee on
Large Dams, 1998.

3
Said by Panditji Nehru while
dedicating Bhakra to the
nation of India on October 22,
1963.



Figure 2 Cumulative commissioning of large dams in the 20th century
4

Note: Excludes over 90% of large dams in China.

Many dams in North America are aging and no longer serving their initial
purpose. The utility value of these dams is decreasing, while there are increased safety
risks from breaching and complete dam failure. The cost to repair aging dams can be
substantial, and it is often more cost effective to remove the dam rather than repair
it. This is especially the case for smaller dams. Although the technical aspects of
removing a dam involve a fairly straightforward procedure, the entire process of dam
removal is complicated by legal and social barriers.

While the discussion in North America revolves around decomissioning and
removing old dams, or retroactively addressing ecological and safety issues, in other
parts of the world where large dams are being built, the debate takes on a different,
but equally or even more contentious tone. Although large dams promise great
benefits in helping populations meet their energy and water needs, the inequitable
distribution of the costs and benefits of these projects is the source of international
controversy. The flooding of large lands areas behind dams often uproots settlements
and destroys historic areas, causing disruptions to the local culture and impacting the
livelihoods of nearby communities. The displaced people may be provided with some
sort of compensation for their plight, but they often do not see the benefits produced
by the dam, nor do they usually have a voice in the matter. In addition, areas upstream
– and especially downstream – of the dam are likely to witness a depletion or
degradation of the environmental resources that communities depend upon.

In addition to the problems felt by local communities, the huge investment
required to build dams, combined with cost overruns, can present a major debt
burden. If governments are not able to benefit from the dam as predicted, they may
face significant difficulties in repaying the loans needed to finance the project. All of
these issues lead opponents to question whether dams are the best economic
investment of public funds and resource.

world commission on dams
In response to the growing debate surrounding dams and the realization that the
conflict could only be resolved in a forum which brought together stakeholders from
all sectors, the World Bank and the World Conservation Union (IUCN) established a
World Commission on Dams (WCD) in 1997. The Commission brought together
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participants from governments, the private sector, international financial institutions,
civil society organizations, and affected peoples to produce the final report Dams and
Development: A New Framework for Decision Making in November 2000. In this
report the Commission presents an assessment of when, how and why dams succeed
or fail in meeting development objectives. From this analysis the WCD Report
recommends a new approach to decision-making in the water and energy sectors
based on the core values of equity, sustainability, efficiency, participatory decision-
making, and accountability. The report also provides a set of 26 guidelines on how to
assess options and implement dam projects. These remain an important set of
benchmarks on which to evaluate existing and planned dams.

Five Key Points from the WCD Report:

1. Dams have made an important and significant contribution to human
development, and the benefits derived from them have been considerable.

2. In too many cases an unacceptable and often unnecessary price has
been paid to secure those benefits, especially in social and
environmental terms, by people displaced, by communities
downstream, by taxpayers and by the natural environment.

3. Lack of equity in the distribution of benefits has called into question
the value of many dams in meeting water and energy development
needs when compared with the alternatives.

4. By bringing to the table all those whose rights are involved and who
bear the risks associated with different options for water and energy
resources development, the conditions for a positive resolution of
competing interests and conflicts are created.

5. Negotiating outcomes will greatly improve the development effectiveness
of water and energy projects by eliminating unfavorable projects at an
early stage, and by offering as a choice only those options that key
stakeholders agree represent the best ones to meet the needs in question.

Source: WCD 2000.

Although the ideas put forth in the WCD Report were acclaimed by many, they are
still widely debated and have not been implemented on the ground as much as some
people would like. In the words of Professor Kader Asmel, former Chairperson of the
WCD, “It is gratifying that the ideas we put forward are still being actively considered,
debated, and adopted. But, I fear, inaction and conflict are still our adversaries.”5 The
World Bank, one of the financial supporters for the WCD, has been criticized for not
actively incorporating the report’s recommendations into their projects. Although
the World Bank publicly supported the WCD findings and committed to using the
report as a reference when considering dam related projects, soon after the report was
released, the World Bank proposed a different framework for project preparation
than that supported by the WCD.6
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5
Kader Asmal, Comments by

Former Commissioners of the
WCD on the 5th anniversary
of the WCD Report,
http://www.irn.org/wcd/5/051
111comments.html. Accessed
on 24 March 2007.

6
The official response of the
World Bank to the WCD
Report can be found at
http://www.dams.org/report/
reaction/reaction_wb2.htm.
Accessed on 20 March 2007.



Activity areas in the World Bank’s “Dams Planning and Management
Action Plan:”
� Working with borrowers to move “upstream,” so that all energy, water

supply and flood and drought protection options are assessed.

� Continuing to emphasize institutional reform for more efficient use of
water and energy.

� Effectively implementing the World Bank’s existing safeguard policies.

� Continuing to support borrowers in improving the performance of
existing dams.

� Practicing a proactive and development-oriented approach to interna-
tional waters.

� Continuing to support innovative approaches and capacity building for
dealing with complex dam-related management and technical issues.

Source: The World Bank, The World Bank Position on the Report of the World Commission on Dams, December
2001.

Since the WCD Report was released in 2000, there have been a number of
initiatives to bring people from different sectors together and further discuss the
issues surrounding large dams. One of the most noted of these is the United Nations
Environment Programme’s (UNEP) Dams and Development Project, which aims to
build on the WCD findings in order to improve decision-making, planning and
management of dams and their alternatives through the promotion of multi-
stakeholder dialogues. Although the dam debate has not been resolved through these
dialogues as some people hoped, they continue to bring together people from all sides
of the dam debate, moving the discussion forward in an effort to improve the
planning and implementation of large dams.

global perspectives on large dams conference 
With the hope of continuing the dialogue and shedding some light on this
controversy, the Yale School of Forestry & Environmental Studies hosted a conference
from November 3-5, 2006, to discuss the current thinking of a wide variety of
stakeholders on domestic and international dam projects. The goal of this
symposium was to promote collaborative approaches to problem solving and to
foster the sharing of innovative solutions and approaches to managing river basins
for human and ecological needs. Our objective in this report on the conference is for
these debates and considerations to provoke proponents and opponents of large dam
projects to consider the impacts, implications, mitigation strategies, and alternatives,
and to engage in continued conversation about the future of food production, energy
generation, community protection, and sustainable development.
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Bruce Babbitt, former U.S. Secretary of the Interior, opened the conference, which
brought together 40 academics, technical experts, social justice advocates, politicians,
and engineers to speak to an audience of over 150 attendees. The first day of the
conference focused on dam removal in North America. The focus of the second day
was on dam construction around the world.

Among the topics discussed on the first day were: fisheries and ecological impacts
of dams; adaptive management techniques for species protection and recovery;
impacts of dams on first nations/tribes; and legal and technical aspects of dam
building and removal. Many of the scientists and academics spoke about the
environmental challenges that dams create and technical mechanisms to overcome
these challenges. From an engineering perspective, the risks presented by old,
antiquated dams were of great concern. Although it may be economically,
environmentally, and/or socially more valuable to remove these and other dams,
almost every one of the speakers who had been involved with the actual or proposed
removal of dams referenced the legal complications that surround the process.
Inefficiencies and inadequacies in the legal procedures were highlighted, along with
the difficulties in properly addressing ecological and social concerns through public
policy. Of the most noted social concerns, the lack of consideration of tribal nation’s
rights was emphasized by all of the social justice advocates.

Many of the same issues were reiterated on the second day of the conference in
regards to dam construction around the world. However, on second day the emphasis
was shifted to be almost entirely human centered – ecological and technical aspects
were rarely presented in and of themselves, but rather in terms of the people who are
impacted by dam construction and dependant on local resources. Inequality in the
costs and benefits of dams was one of the main issues expressed throughout the day
by many speakers, especially those representing non-governmental organizations. Of
particular concern was the displacement of people by dam reservoirs and disruption
of downstream livelihoods, which can be exacerbated by poor rehabilitation policy
and practices. In response, these speakers advocated more stakeholder involvement in
all stages of the dam planning and construction process and a greater consideration
of alternatives that take into account local needs and solutions.

While many of the speakers’ concerns focused on local communities, several of the
scientists, academics and government representatives at the conference took a much
wider perspective into consideration. In terms of climate change, the foremost
environmental problem facing the planet, dams were advocated both as producers of
a “clean” energy alternative to fossil fuels, as well as contributors to global warming
through the emission of methane from reservoirs. In addition to climate change,
concerns about the potential international impacts of large dams were expressed by a
few speakers from academia.

Although the majority of the talks throughout the conference focused on the
issues surrounding large dams, several proposals were made with regard to how to
mitigate their negative impacts. The main recommendations, which echo many of the
points highlighted by the WCD Report, stressed the need for following:

global perspectives on large dams

yale school of forestry & environmental studies

12



� Criteria on which to assess if, why, how, and where dam building occurs.

� Comprehensive river-basin planning and “real” mitigation of negative effects
of dams.

� Cooperation and communication between all stakeholders to find global
solutions.

� Case specific approaches utilizing a wide variety of available tools.

� Assessment of alternatives, which take into account local ideas and solutions.

� Shift from a focus on large projects and supply augmentation to smaller scale
projects and demand management.

� Decision-making based holistically on technical, social and environmental
concerns.

� More substantive and enforceable environmental laws and regulations.

� Restoration of rivers to a more natural and free flowing state.

� Greater public and media awareness of science, economics and ecology.

� Market based solutions including virtual water, energy trades and require-
ments that dam building pay for dam removal.

guide to this report
The conference structure was composed of individual presentations lasting 20-45
minutes and panel discussions in which each panelist had 15-30 minutes to present
their work, followed by audience questions and a discussion. Time limitations were
an issue for many of the presentations and we understand that there was much more
to be said than could fit into short time blocks. We extend our deepest apologies to
any presenter who did not feel they received adequate speaking time at the conference
and hope that this publication provides an additional venue to further explore the
ideas expressed at the conference itself.

In his keynote address, Secretary Babbitt posed the question, “Do we need more
dams, or fewer?” to which James Workman responded in the closing remarks,
“Neither you, nor I, nor anyone here, can answer that question alone.” In agreement
with Mr. Workman, this report does not make any attempt to answer Secretary
Babbitt’s question, but rather summarizes the discussions and key themes of the
event with the aim of bringing public attention to the questions and challenges
surrounding large dams now and in the future.

The first section of this report is composed of summaries of each presentation and
panel discussion written by Yale graduate student participants in the conference.
Wherever possible, citations from the presentations have been included, but many of
the presenters cited other professional work, which the student summaries may not
explicitly reference. Although we would like to say these are unbiased representations,
we know that in these short summaries it was difficult not to pick up on the points
which resounded more clearly with the individual audience members. As such, we
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also gave the presenters the opportunity to include their actual speeches or papers at
the end of this report. Additional papers by individuals or organizations whose
viewpoints were underrepresented at the conference itself are also contained in this
final section. Although we have made extensive efforts to adequately present all sides
of the dam debate, we acknowledge that the conference and this report are more
biased against dams than for them.

The report closes with a synthesis of the key issues and themes brought up through
the course of the conference. In an attempt to refocus the debate, the key issues were
classified and a survey was sent out to all of the speakers asking them to rank the
importance of these issues from their own stakeholder perspective. The conclusion
contains a discussion surrounding the results from the survey responses and calls for
speakers to be more problem-oriented before debating solutions.

The intent of this publication is to disseminate further the important messages
brought up during the conference, to synthesize and elaborate upon these issues, and
to continue the conversation across the various sectors involved in the dam debate.
As such, our goal is to distribute this report to policy-makers, government
organizations, academics, and members of social movements, along with other
stakeholders. We hope that this report productively contributes to the ongoing dam
discussion by presenting an update on Global Perspectives on Large Dams.
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