Cleaning Up the Big Muddy:
A Meta-Synthesis of the Research on
the Social Impact of Dams
HIGHLIGHTS
■ Very first systematic review (meta-synthesis) of the research on the social

impact of dams
■ Biases in the literature identified, e. g. large dams over-studied, too much
focus solely on resettlement area impacts as well as impacts 5-10 years expost resettlement
■ Implications of these biases for our understanding of the topic at hand are
discussed
ABSTRACT
Scholars have been exploring the social impacts of dams for over 50 years, but a
lack of systematic approaches has resulted in many research gaps remaining. This
paper presents the first systematic review of the literature on the social impacts of
dams. For this purpose, we built a sample of 217 articles published in the past 25
years via key word searches, expert consultations and bibliography reviews. All
articles were assessed against an aggregate matrix framework on the social impact
of dams, which combines 27 existing frameworks. We find that existing literature
is highly biased with regards to: perspective (45% negative versus 5% positive);
dam size (large dams are overrepresented); spatial focus (on the resettlement area);
and temporal focus (5-10 years ex-post resettlement). Additionally, there is bias in
terms of whose views are included, with those of dam developers rarely examined
by scholars. These gaps need to be addressed in future research to advance our
knowledge on the social impact of dams to support more transparency in the tradeoffs being made in dam development decisions.
KEYWORDS
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1. INTRODUCTION
In recent decades, policy-makers around the world have mostly shunned
hydropower. Particularly upon publication of the seminal report by the World
Commission on Dams (WCD) in 2000, with its conclusion that “in too many cases
an unacceptable and often unnecessary price has been paid to secure [dams’]
benefits, especially in social and environmental terms” (WCD, 2000, p. 18), the
rate of construction of dams declined (Schneider, 2013). Dams are an emotive and
contentious topic partly due to the high potential for social impacts. Scudder
(2011) estimates that more than 200 million people were displaced due to
infrastructure projects in the previous century; possibly 80 million (40 percent) of
these were displaced due to dams.
However, dams may now be about to make a comeback with major players
reconsidering their stance. Chinese firms and banks have increasingly developed
dams since the early 2000s, particularly in Southeast Asia, seeking new profit
pools (Urban et al., 2012, p. 313). The U.S. Department of Energy announced in
2012 that it aims to boost hydropower capabilities by as much as 15 percent in
coming years (Pitt, 2013). The World Bank refocused on investments in
hydropower projects in 2013 after largely abandoning the sector for about a
decade (Schneider, 2013). A case in point is the 4.8 GW Inga 3 Project in the
Democratic Republic of Congo (Sanyanga, 2015).
Scientists have explored the social impacts of dams since the 1960s (Adeniyi,
1976; Scudder, 1968; Shields, 1974; Singg and Webb, 1979; Sutton, 1977).
Almost five decades have passed since Scudder identified a need for a systematic
body of evidence to be developed via longitudinal studies utilizing hydropower
development as a "quasi-laboratory [for accelerated change] within which to
work" (Scudder, 1968, p. 169). Since then a wealth of studies on the social impacts
of dams have been undertaken, conducted by scholars from a variety of disciplines
– from anthropology to political science, human geography, engineering and even
biology (Bakker, 1999; Beck et al., 2012; Lerer and Scudder, 1999; Tullos et al.,
2013; Wang et al., 2013).
However, various scholars point out that many research gaps remain (Cernea,
2004; Scudder, 2015; Tilt, Braun, and He, 2009; Vanclay, 2002). A reason may be
the complexity of dams’ social impacts with a multitude of social impacts
occurring over various time, space and value dimensions (on the complexity of the
resettlement process: Bartolome et al. (2000), de Wet (2012) or de Wet (2006)).
Indeed, dams’ impacts are more complex than those of other infrastructure
projects in many ways. Dams frequently serve several purposes, e.g. electricity
provision, irrigation and flood control. WCD (2000) estimates that one third of
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dams serve two or more purposes, with the share of multipurpose dams increasing
in recent years. Furthermore, dams have a spatial impact far beyond the
construction activities and the associated displacement, the key spatial impact
areas of most infrastructure projects. Dams’ social impacts affect upstream
populations, e.g. via restrictions on water use in order to fill the reservoir (Duflo
and Pande, 2007), downstream populations, e.g. via benefits from irrigation water
and flood protection; and entire countries, e.g. via electricity generation. Lastly,
dams are among the most long-lived infrastructure projects, and social impacts can
be considered over the entire operational timeframe. Dams may run for over 100
years, e.g. construction of Arizona’s still functioning Theodore Roosevelt Dam
was completed 104 years ago (SRP, 2015), whereas, for instance, a coal-fired
power plant may only last for 30 years (Cleetus et al., 2012).
A single scholar or a small team of scholars usually cannot comprehensively study
the breadth of these social impacts even for a single dam. Indeed, huge teams are
required nowadays to complete commercial social impact assessments (SIA)
which usually only consider dams’ social impacts 5-10 years after project
completion in the resettlement area. For instance, more than 100 experts were
needed to complete the impact assessment for Myanmar’s controversial Myitsone
Dam (CPI, 2011, p. 1). Because scholars usually cannot employ the resources
necessary to comprehensively study dams’ social impact, particular components or
dimensions of social impact are focused on. However, if no systematic review of
the whole body of literature on the social impact of dams is carried out regularly
(objectively showcasing which areas of social impact are over- or understudied),
various scholars may focus on highly similar or identical areas of social impact.
This may lead to various biases in the literature and our understanding of the
social impact of dams.
As far as we are aware, no systematic review of the literature on the social impact
of dams has ever been undertaken. This paper aims to provide such a systematic
review. Via this review, research gaps in the current body of literature on the
social impact of dams are quantified to objectively showcase which dimensions
and components of social impact are truly understudied. Thus, this paper hopes to
offer definitive guidance regarding future research on the social impact of dams.
The remainder of this paper is organized as follows. In section 2, we explain why
we chose to conduct a meta-synthesis on the social impact of dams (instead of a
meta-analysis or narrative review). In section 3, we outline how we developed a
sample of the literature. Then we explain the chosen assessment framework for
this sample in section 4. Section 5 describes the coding rules adopted, section 6 the
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findings of our analysis. Our results are discussed in section 7. We summarize our
argument in section 8.
2. METHODS
Meta-analysis, meta-synthesis and narrative review are three key approaches to
literature review. Meta-analysis is considered the most robust approach to cleaning
1
up “the big muddy” of a scholarly body of research. During a meta-analysis, the
scholar systematically develops a sample of articles assessing identical or highly
similar research questions. Then, empirical findings of studies at hand are
aggregated. Herein, the meta-analysis helps to maximize the sample size which, in
turn, may enhance the external validity of previous findings (Glass, 1976). For the
topic at hand insufficient quantitative evidence exists for a meta-analysis. Indeed,
"what is striking […], is the absence of systematic empirical evidence on how the
average large dam affects welfare" (Duflo and Pande, 2007, p. 602).
The evidence that is available on the social impact of dams is largely from
qualitative research, conducted by scholars from various disciplines. Therefore, we
chose to undertake a meta-synthesis. During a meta-synthesis, the scholar also
systematically develops a sample of articles on identical or highly similar research
questions. Then, findings in the article are assessed against a framework.
Via a meta-synthesis, scholars quantify which parts of a theoretical framework
have not yet been investigated sufficiently offering guidance to future researchers
(Cronin, Ryan, and Coughlan, 2008). Hence, a meta-synthesis may be able to help
integrate and focus the literature on the topic at hand.
Both meta-analyses and meta-syntheses are replicable. Thus, they are the "rigorous
alternative to the casual, narrative discussions of research studies" (Glass, 1976, p.
3), the narrative review. Neither sample selection nor sample assessment is usually
systematized within a narrative review. As a result, the narrative review cannot be
replicated and may lead to subjective, possibly misleading summaries of the
research.

1 We owe the phrase "cleaning up the big muddy" to Sleesman et al. (2012) whose meta-analytic review of
the determinants of escalation of commitment inspired the methodological approach chosen in this paper.
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2.1 CREATING A SAMPLE
The first step when conducting a meta-synthesis is the systematic creation of a
sample. We generated our initial sample of articles on the social impact of dams
via a three-step-process, conducted in early 2015. Firstly, keyword searches were
undertaken in seven databases: Thomson Reuters' Web of Science, the University
of Oxford Search Oxford Libraries Online (SOLO), Elsevier's Scopus, ProQuest,
Columbia International Affairs Online (CIAO), OpenGrey and Anthropology Plus.
Searches included any scholarly journal articles, grey literature, book chapters and
books that featured combinations of the keywords – social impact, social effect,
human effect, resettlement, forced migration, agricultural productivity, dam and
hydropower – as well as various plural forms of the keywords at hand. No starting
date was set. Searches were not restricted to any particular discipline. (To enhance
readability, we refer to every piece of literature as an 'article' for the remainder of
this paper. However, an 'article' may also encompass a report, book, book chapter
or dissertation.)
Secondly, experts in the field were invited to double-check and possibly add
articles to this initial sample (the anonymous reviewers of this paper also
suggested to add four more pieces to this sample). Thirdly, experts identified key
pieces of literature on the social impact of dams, the bibliographies from which
were added to our sample. Bibliographies of recent dissertations on the topic were
also included, as well as articles which are allegedly key pieces of literature on the
topic according to the International Association for Impact Assessment (IAIA,
2009).
Overall, we included the bibliographies of Lerer and Scudder (1999), Strobl and
Blanc (2013), and Tullos et al. (2010) as well as all articles published by the
journal Water Nepal to our sample. These inclusions were based upon
recommendations of experts in the field. Furthermore, we included the
bibliographies of the recent dissertations by Matthews (2013) and Plummer (2013)
as well as the bibliographies by Égré and Senécal (2003) and Tilt et al. (2009), key
pieces of literature on the topic according to IAIA (2009), to our sample.
Examples of key books/book chapters in our sample are The Future of Large
Dams by Scudder (2006), Silenced Rivers: The Ecology and Politics of Large
Dams by McCully (2001) or Water Resources: Environmental Planning,
Management, and Development by Biswas (1997). We acknowledge, though, that
our sample is likely biased towards peer-reviewed articles, while possibly not
including all major books on the topic, since search engines such as Thomson
Reuters' Web of Science do not index many books of interest to us. An example of
a book not indexed by Thomson Reuters' Web of Science would be The Future of
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Large Dams by Scudder (2006). We note that our sample also includes WCD
thematic reviews such as Bartolome et al. (2000) and Colchester (2000) which
constitute part of the WCD knowledge base, the foundation of the report by the
WCD.
Our initial sample based upon this three-step-process comprised 1641 articles.
We then refined this sample, removing any article from the sample if at least one
of the six criteria below was met:
■ Repetition: Pieces appearing more than once in the initial list;
■ Focus: Pieces unrelated to the social impacts of dams 2;
■ Language: Pieces not published in English or German;
■ Popular press: Pieces on the topic published in the popular press, e. g. Wall
Street Journal, the New York Times;
■ Conference reports: Pieces related to the social impact of dams, but only
summarizing the outcomes of conferences; or,
■ Date of publication: Pieces published prior to 1990. 3
Our refined sample based upon these criteria comprised 217 articles. We do not
presume to have collected all articles on the social impact of dams in this sample.
However, we believe, given the systematic approach adopted, we have identified
a set that is fairly representative of the work carried out by the research
community.
2.2. CHOOSING AN ASSESSMENT FRAMEWORK
Various frameworks on the social impact of dams exist that could have been
employed to assess our sample. We chose the matrix framework on the social
impact of dams, developed by Kirchherr & Charles (2016) as our assessment
framework. It is based upon the aggregation of 27 different frameworks within the
relevant literature.

2 Whenever we were not entirely certain – based upon reading the abstract and skimming the body of the
article – if the article in question was truly unrelated to the social impact of dams, we chose to include it in
the sample. We would then only exclude it based upon an in-depth-review of the article during the coding
process.
3 We chose to exclude pieces published prior to 1990 for two reasons. First, we feared that we may not be
able to gather a representative sample of articles published more than 25 years ago since many of these
are not digitized yet. Second, we assume that key insights and ideas from influential articles published
prior to 1990, e. g. Scudder & Colson (1982), would be reflected in the approaches taken by those articles
in our sample in any case.
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Kirchherr & Charles (2016) argue that no other key framework on the topic
captures dams' social impacts as comprehensively. First, the matrix framework
systematically spells out the social impact of dams from a space, time and value
perspective. Furthermore, it exhaustively outlines dams' social impact components
while emphasizing their interlinked nature. A visualization of this framework is
depicted in Figure 1. Two particular terms are used to characterize the parts of the
framework: components and dimensions. The components of social impact are
variables to consider when assessing the social impacts of dams, grouped into
themes of infrastructure, livelihood and community. The dimensions of social
impact are the variables' context, grouped into themes of space, time and value.
Accordingly, any social impact component may occur alongside the different
dimensions of social impact. We chose the different dimension and components
within the framework as our coding categories for the meta-synthesis.

COMPONENTS

FIGURE 1: TAXONOMY REGARDING THE SOCIAL IMPACTS OF DAMS
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Furthermore, we adopted a unit-of-analysis perspective within the spatial
dimension of the framework and tracked if there is a focus within each article, e.g.
on the private sector (with a particular focus on dam developers), civil society
(including NGOs, resettled communities, with a particular focus on vulnerable
groups, i.e. women, indigenous and landless people) or government (namely,
domestic government, foreign government, and international donors). We also
tracked: the journal, year of publication, whether it was grey literature or not, the
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regional focus of the publication, whether it focused on a single case study,
whether the article employed a framework for analysis and whether the article
adopted a qualitative, quantitative or mixed method approach.
2.3 ON CODING RULES
Synthesizing qualitative findings via a meta-synthesis will always remain more
subjective than synthesizing quantitative findings via a meta-analysis. The effects
of subjectivity may only be "minimized through carefully applied criteria for
[sample development and] evaluation" (Beyea and Nicoll, 1998, p. 877).
We utilized NVivo 10 to ensure traceability of coding decisions and the objectivity
of our evaluation. A preliminary set of nine articles was coded by all three authors
of this article in order to establish, challenge and refine a set of initial coding rules.
Based on the results the coding rules were refined. For those articles where the
coding results differed by more than one article (11%), we discussed our coding
decisions and attempted to refine our coding rules. As a consequence, a coding
rule booklet with detailed information for each node was developed (and further
refined throughout the coding process).
Within the booklet, a four-step-coding process for each article was defined. First,
we would analyze in-depth the abstract of the article. Second, we would read indepth its conclusion. Third, we would skim the remaining parts of the article with
a particular focus on headlines, visualizations and its methods part. Finally, we
would run a key word search on every node defined as well as additional key word
searches.
All articles were eventually coded by two of the three authors of this article.
Within our results discussion, we showcase the coding values obtained by both
authors. This focus on ranges instead of seemingly definite values ought to
emphasize our perception regarding the relativity of the data; our coding results
remain (at least partly) subjective.
Our discussion of results is based upon the structure of the matrix framework.
After giving an overview regarding the entire sample, we present findings first
from a dimension and then from a component perspective.
3. RESULTS
In this section we present results drawing on our entire sample of 217 articles. It is
recognized that some articles will have impacted the literature (and, as a
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consequence, scholars' views regarding the social impact of dams) much more
than others. However, it was not considered feasible to present analyses weighting
articles according to their importance within the literature. After presenting an
overview of our results, the rest of this section is organized by the taxonomy
presented in Figure 1.
3.1. OVERVIEW

Of the 217 articles in the sample, 39 (18%) are grey literature, e.g. Master's theses,
working papers or conference proceedings. The papers are spread across various
journals. The most common journal within our sample is the International Journal
of Water Resources Development featuring 22 articles. Searches within
Anthropology Plus, CIAO and OpenGrey yielded no or almost no relevant results.
There has been a growth in the literature on social impacts of dams. 123 of the 217
articles (57%) were published in the past 10 years. Only 48 of the articles were
released between 1990 and 2000, as depicted in Figure 2. This growth is in line
with the growth of the overall literature on the topic at hand. For instance, Esteves
et al. (2012) find 120 social impact assessment (SIA) articles for 1993 and 624
SIA articles for 2010. This growth (with a compound annual growth rate of 14%
from 1995 onwards) likely outpaces the overall growth in the social sciences
literature, estimated at 9% for the period of 1997-2006 (Larsen and von Ins, 2010,
p. 589). However, the small number of articles identified as published during the
1990s may also reflect data collection challenges; many of the articles from the
1990s may not be digitized yet. While we attempted to identify non-digital
articles, e.g. via various library searches, it is likely that we did not manage to
identify every relevant article from this time period.
Only 55 articles (25%) utilize a framework within their analysis. Within these 55
articles 27 different frameworks are employed. Herein, the Impoverishment Risks
and Reconstruction (IRR) Model by Cernea (1990) is the most widely used
framework; it is employed in seven papers (sometimes in a modified version).
Frameworks have become more popular overall in recent years. Whereas only 6
out of 46 articles (13%) published from 2001-2005 employed a framework, 18 out
of 69 articles (26%) published from 2011-2015 employed one.
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FIGURE 2: ARTICLES PUBLISHED ON THE SOCIAL IMPACT OF DAMS OVER TIME
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There is a geographic bias in the literature, but it reflects the locations of large
dams: 54% of articles in our sample are focused on dams in Asia, only 13% on
Africa, 9% on the Americas, and 4% on Europe. 19% of papers adopt a global
perspective. China is the most commonly studied country within the sample with
31 papers, followed by India with 27 papers. According to WCD (2000), almost
half of the world’s large dams are located in China. Of the 173 papers with a
regional focus, approximately 80 papers (instead of 30) would be on China if the
literature accurately reflected the global distribution of dams from a country
perspective. The overall regional distribution within our sample largely reflects
the actual distribution of large dams at the end of the last century (Figure 3). The
data depicted in this figure regarding actual geographical distributions of large
dams was collated by WCD (2000, p. 8) and is based on (allegedly
representative) 1998 data from the International Commission on Large Dams
(ICOLD). Only Africa is significantly overrepresented in the scholarly literature
(with 17% of articles on Africa, but only 3% of large dams in Africa). Europe
and the Americas are slightly underrepresented (Europe by 6%, the Americas by
8%).

10

FIGURE 3: GEOGRAPHICAL DISTRIBUTIONS
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1 Papers adopting a global perspective excluded from this analysis

Most scholarly papers only focus on a single dam, with a few dams particularly
over-studied, despite the fact that the social impacts found in these case studies
may not be representative for all dams. Indeed, 44% of papers within our sample
focus on a single dam, 12% focus on just two cases, and only 23% analyze more
than ten cases. Sabnis (2001, p. 99) argues that the Sardar Sarovar Dam would be
"by far the most studied water project in the developing world, especially in
social and environmental terms". This claim is corroborated via our sample.
Indeed, we found 17 papers on the Sardar Sarovar Dam, more than for any other
dam project. The second most studied dam is China's Three Gorges Dam with 16
papers. 3 papers each were published on the Nam Theun 2 Dam in Laos, the
Saguling Dam in Indonesia, the Son La Dam in Vietnam, and the Katse Dam in
Lesotho. All other dams within the single case study set of our sample were only
studied once or twice.
The preference for analyses of single cases in our sample is matched by an even
stronger preference for qualitative analyses. 58% of papers within our sample
adopt only or predominantly qualitative methods. 26% adopt a mixed methods
approach and just 16% are solely or predominantly quantitative in their analysis.
Although a correlation between qualitative analysis and studies of single dams
(or between quantitative analysis and studies of more than ten dams) might be
expected, no clear correlation is found. In fact, 51% of quantitative analyses in
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our sample studied just a single case. A reason may be that undertaking a costbenefit-analysis for a single dam is already such a complex endeavor, as
evidenced by Tajziehchi et al. (2013), that those adopting quantitative
approaches do not opt for more dams to be included in their analysis for
feasibility reasons.
The prominence of Sardar Sarovar Dam (163m) and China’s Three Gorges Dam
(181m) in our sample also significantly impacts the average dam height, as well
as power capacity and construction time of a dam within the single case study set
of our sample. The Three Gorges Dam is the largest power producing facility in
the world with a capacity of 22,500 MW. This is reflected in Table 1, with a
greater average height and capacity in our sample as compared with the
(supposedly representative) dam samples by Ansar et al. (2014) as well as
Nombre (2014). 4
Table 1: Dam height, construction time and power capacity in different samples
Ansar et al.
(2014)

Nombre (2014)

Our sample

77m

25m

145m

Average power
capacity

487 MW

100MW

5143 MW

Average
construction time

8.6 years

< 3 years

6 years

245

50,000

96

Average dam height

Sample size

The parameters for our study in Table 1 reflect that scholars focus on extremely
large dams when studying social impacts of dams. Nombre (2014, p. 2) already
warned, regarding the sample by Ansar et al. (2014), that this may be "a total
misrepresentation of the 50,000 large dams existing today". Our sample may be
even more misrepresentative. This is corroborated when comparing average dam
heights with those dams funded by the Inter-American Development Bank (IADB)
(Figure 4): while the typical dam funded by IADB is only between 15 and 100
meters high, only 29% of dams in our sample have this height.

4 If a dam appeared more than once (e.g. 5x) in our sample, we would also count this dam several times (in
this case: 5x) for this analysis.
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FIGURE 4: DAM HEIGHTS
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We believe that the argument that small dams are not studied because their
impacts are not of concern does not hold. Indeed, Abbasi & Abbasi (2011) and
Kibler & Tullos (2013) point out that small dams’ environmental impacts may
exceed those of large dams from a river basin perspective, particularly with regard
to habitat and hydrologic change. In his seminal paper on the impacts of small
dams, Gleick (1992) also implied that a series of small dams may submerge more
land than a single large dam. Thus, small dams can also cause significant
displacement. The exact social impacts of small dams are not well understood,
though, and more research is needed to investigate them particularly from a river
basin perspective.
3.2. DIMENSIONS OF SOCIAL IMPACT

This section provides further insight into our findings based on the dimensions of
social impact outlined in Figure 1: Space, time and value.
A. SPACE

The resettlement area is by far the most adopted spatial perspective when studying
the social impact of dams; 85%-87% of articles in our sample focus on it. In the
early stages of the study of dam impacts, Shields (1974, p. 268) already noted that
resettlement "has probably received more attention than any other category of
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social impact". After all, it is "largely considered the most severe form of social
impact generated by dams" (Égré and Senécal, 2003, p. 216).
Only 29%-31% of articles focus on downstream impacts corroborating the
impression by Cernea (2004, p. 6) that "downstream impacts have been understudied and overlooked by dam planners". The only comprehensive study
identified on downstream impacts is Richter et al. (2010); the authors estimate that
472 million people worldwide may have been impacted by dam construction.
Upstream impacts are also largely overlooked, as already hypothesized by
Greathouse et al. (2006). Only 16% of articles focus on these impacts.
Country and global impacts are accounted for in 41% of articles. Pieces solely
adopting this perspective are usually published by economists. Examples include
Duflo and Pande (2007), exploring productivity and distributional effects of large
dams in India, and Strobl and Strobl (2011), investigating cropland productivity
implications of large dams in Africa.
B. TIME

The operation phase is the most studied time period within the literature. 65%67% of articles focus on this phase. Within our set of single case studies, 59%
focus on this phase. Concretely, 36% of these articles were published up to 10
years after completion of the dam at question, 8% between 11 to 20 years after
completion and 17% more than 20 years after completion.
Scudder (1997) complained of a paucity of research designed to assess
longitudinal impacts. Our sample indicates that scholars do investigate long-term
social impacts, but are less focused on longitudinal ones. Key examples of studies
on long-term impacts are Gunawan et al. (2013), exploring the impacts on those
resettled due to Indonesia’s Saguling Dam, completed more than 25 years ago, and
Takesada (2009), who interviewed those resettled because of Japan's Ikawa Dam
50 years after their resettlement. A rare example of longitudinal research over
multiple decades is the case of Zambia’s Kariba Dam with an effort to study
second and even third generation social impacts of the dam currently ongoing,
according to Thayer Scudder (personal communication, 2016). The study on the
Kariba experience by Colson (1971) was even called “the best case study of
resettlement impacts [overall]” (Scudder, 2012, p. 45).
The ongoing research on the Kariba Dam resettlement is likely to be unique in the
literature since a lack of second generation research (and beyond) was identified in
our sample. Indeed, all scholars within our sample only focus on those resettled,
whereas social impacts may even impact the descendants of those resettled, as
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already suggested by the Scudder and Colson relocation model (1982). Not a
single article within our sample focuses on these second generation impacts. We
acknowledge that these second generation impacts may be extremely difficult to
factor out due to various confounding variables (e.g. government policy, climate
change).
A more prominent topic – at least in recent years – within those articles focusing
on the operation phase is the decommissioning of dams. For instance, Qi and
Altinakar ( 2012) investigate dam-break flood management in Pakistan. Wiejaczka
et al. (2014) explore perceptions regarding the risk of dam breaks in Poland. These
articles on the end of a dam's life cycle may be seen as a response to WCD (2000).
Herein, the authors argued that "more studies are needed to address the costs,
benefits and impacts of decommissioning as the stock of dams ages and choices
must be made between refurbishing and decommissioning" (WCD, 2000, p. 11).
The planning and design phase is least studied within our sample: only 19%-22%
of articles address this phase. Plummer (2013, p. 7) notes that "it is surprising that
this issue [of social impacts during the planning and design phase] has not been
the subject of significant earlier study"; after all, WCD (2000, p. 19) outlined that
“free, prior and informed” consent of people to be moved ought to be obtained
during the planning and design phase – a challenging demand which would offer
plentiful opportunities for scholarly study if implemented (an example of a project
repeatedly upholding this principle was Laos’ Nam Theun 2 Dam) (Scudder et al.,
1997, p. 25 ff.). A key reason for the scarcity of studies on planning and design
phase impacts may be lack of transparency and accessibility, as the public
opposition to dams that has developed in the past 45 years (McAdam et al., 2010,
p. 402) has led to difficulty in accessing information during the planning and
design phase. For instance, we were not able to carry out envisaged research on
ex-ante resettlement impacts in Myanmar due to governmental access constraints.
C. VALUE

Almost all articles within our sample (93%-95%) report on at least one negative
social impact, while about two thirds report on at least one positive social impact.
Only 5%-6% of articles are largely positive regarding dams' social impacts; 44%46% are largely negative, 49%-50% balanced.
Initially, we thought that coding articles as 'largely positive', 'largely negative' or
'balanced' would be highly subjective. However, our ranges showcase that this
may not be the case. Indeed, most authors in our sample are rather vocal and
explicit regarding their view on the social impact of dams. An example for an
article we coded as 'largely negative' would be Finley-Brook and Thomas (2011);
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their research was funded by a university research grant. The authors' article on
hydropower development in Panama is titled "Renewable Energy and Human
Rights Violations". An example for an article coded as 'largely positive' would be
Gunawan et al., (2013, p. 25), concluding that "the majority of the resettlers
perceived their livelihoods as better after resettlement". This research was mostly
funded by the Mitsui & Co., Ltd. Environment Fund, a large Japanese
conglomerate also involved in the energy business.
Our findings regarding value corroborate impressions by previous scholars.
Barrow (2000, p. 27) noted that "there has been a tendency to stress negative
impacts". Vanclay (2002, p. 189) wrote that "despite rhetoric in SIA about
considering the benefits […] that there is no consideration given to the indicators
that would be necessary to describe [them]".
Articles published within peer-reviewed journals and books seem to be more
critical towards dams than the grey literature. Indeed, we coded 47%-48% of
articles as "largely negative" within peer-reviewed journals and books, compared
to only 29%-39% within the grey literature. 32% of grey literature papers were
dissertations by students. A key reason for the less critical grey literature may be
the source of funding. 34% of papers within grey literature were either funded by
governments, international donors or the dam industry, all of which are usually
seen as advocates of dam projects (Nüsser, 2003, p. 22).
Overall, articles that were largely positive regarding the social impact of dams
seem to take into account different components than articles that were largely
negative. Articles that were largely positive tend to focus on infrastructure
impacts, whereas community impacts are underrepresented compared to articles
that were largely negative. For instance, virtually every single article that was
largely positive discusses electricity impacts, while only 64%-70% of articles that
were largely negative do so. Flood control aspects are discussed in 57%-70% of
articles that were largely positive (largely negative: 36%-38%). Meanwhile, social
cohesion is mentioned in 57%-58% of largely negative articles, but only 36%-40%
of largely positive articles. This analysis is summarized in Figure 5.
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FIGURE 5: VALUES WITHIN THE SCHOLARLY LITERATURE
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The spatial perspective also differs: 64%-70% of largely positive articles focus on
country and global impacts, while only 30%-36% of largely negative articles do
so.
3.3. COMPONENTS OF SOCIAL IMPACT

No analyses on the social impact of dams can focus on all the components of
social impact. However, authors ought to justify themselves when deciding to omit
components of social impact in order to allow readers to contextualize the
analysis. Herein, an example of best practice may be Strobl and Strobl (2011, p.
449). The authors note in their concluding remarks that "we have not addressed
such important issues as the displacement of people, the impact on fishing, and
river line erosion, amongst other negative impacts. A comprehensive assessment
[…] necessitates a credible quantitative analysis of all of these factors."
However, many authors do not make such acknowledgements. Rather, a listing of
social impact components is provided in the beginning of the article presenting the
impression that it may be exhaustive, whereas various components of social
impact are usually missing. Our analysis focuses on the components of social
impact outlined in Figure 1: infrastructure, livelihood and community.
A. INFRASTRUCTURE
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Infrastructure impacts are largely addressed within our sample. 88%-89% of
articles address this impact, compared to 91%-95% of articles focusing on
livelihood impacts as well as 63% of articles focusing on community impacts. The
prominence of infrastructure impacts in our sample may be driven by the focus of
scholars on large multi-purpose dams such as the Three Gorges Dam.
These values may over-represent the actual prominence of infrastructure impacts
within the literature, though. Due to our conservative approach to coding, we
assigned any article that briefly mentioned any infrastructure impact to the
infrastructure node. An example that illustrates this coding approach is Bisht
(2009). The author explores the disempowerment of women due to resettlement
employing the Tehri dam in India as a case study. Regarding electricity
production, it is only stated that "the dam provides electricity as well as water for
irrigation and drinking.” Nevertheless, we coded this article for both the electricity
as well as the irrigation and water nodes to avoid deflating any values. In-depth
discussions of electricity and other infrastructure impacts are in fact non-existent
within our sample.
B. LIVELIHOOD

Livelihood impacts are largely addressed within our sample. Land and housing
impacts are discussed in 72%-77% of the articles. Income and employment is the
most frequent component mentioned, with 82%-87% of articles addressing this
impact. This prominence may be driven by the recent growth in literature on
benefit sharing with affected communities, which, again, may be driven by
"sponsors increasingly [recognizing] the need for directly sharing project benefits
with local communities" (Égré et al., 2007, p. 235). 5
Lerer and Scudder (1999, p. 113) argue that the health impacts of dams "are
receiving increasing international attention". However, health and nutrition
impacts remain the least studied livelihood impacts within our sample or articles.
Only 55%-56% of articles consider these impacts, 27%-31% less than for income
and employment and 17%-21% less than for land and housing. This may also be a
reflection of our sample frame, though. After all, we did not explicitly search for
health impacts during our key word search. Nevertheless, our sample still contains
a handful of articles which solely focused on health impacts. An example –
besides Lerer and Scudder (1999) – is Erlanger et al. (2008); the authors assess the
health impacts of the Nam Theun 2 dam in Laos.

5 A topic possibly understudied within income and employment may be corruption in the hydropower sector.
A rare example investigating this topic is Transparency International (2008).
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An aspect of health and nutrition entirely not represented in our sample is food
security. Indeed, not a single author within our sample focused their analysis
solely on the implications of irrigation, water provision or flood control for food
security in the resettlement area, upstream region, downstream region or nation.
Again, this may be a reflection of our sample frame, because we did not explicitly
search for food security during our key word search. The lack of articles on food
security within our sample indicates that social impacts tend to be viewed very
narrowly by those scholars devoting their analyses explicitly to the social impact
of dams.
Lastly, we also find that there is no intersection of the literature on social impacts
(in our sample) with that on reservoir management, such as the trade-off between
hydropower generation and water for irrigation. Reservoir management literature
seems to more commonly focus on environmental impacts such as the historic
pulse flow release from the Hoover Dam in 2014 (Howard, 2014).
C. COMMUNITY

Social cohesion impacts are discussed by 53%-54% of articles. Cultural change
impacts are only discussed by 35%-39% of articles – the least acknowledged
social impact component within our set of components. Downing and GarciaDowning (2009) point out that scholars pay little attention to psycho-socio-cultural
impoverishment inflicted by involuntary displacement.
There is a strong link to the dimension of space in the community analyses. 87%92% of articles addressing social cohesion discuss this impact component from a
resettlement perspective, compared to only 16% from an upstream and 22%-29%
from a downstream perspective. Meanwhile, 91%-92% of articles on cultural
change discuss this impact from a resettlement perspective, compared to 16%-21%
from an upstream and 31%-35% from a downstream perspective. We hypothesize
that a key reason for this link may be that community impacts are mostly studied
by anthropologists who mostly focus on the resettlement area when investigating
the social impact of dams.
3.4. UNIT OF ANALYSIS

The Unit of Analysis reflects the groups focused on within each article, including
the private sector (with a particular focus on dam developers), civil society
(including NGOs, resettled communities, with a particular focus on vulnerable
groups, i.e. women, indigenous and landless people) or government (e.g. domestic
government, foreign government and international donors).
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In line with the high value obtained for the resettlement area in the space
dimension, resettled communities are by far the most studied unit of analysis
within the literature. Indeed, 77%-82% of articles focus on them. Within the civil
society node, vulnerable groups are also prominent with 35%-47% of articles
coded within this node. NGOs are addressed by 24%-27% of our articles, as
depicted in Figure 6.
FIGURE 6: UNIT-OF-ANALYSIS FOCUS WITHIN THE SCHOLARLY LITERATURE
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McCully (2001, p. 144) notes that "surprisingly little research has been carried out
on how women and men are differently impacted by dams". Indeed, only 13%17% of articles address women as a particularly vulnerable group. An excellent
example of an article discussing the social impacts of the Three Gorges Dam from
a woman’s perspective is Du (2010), published in Women’s Studies Quarterly. Of
the 16 articles in our sample on the Three Gorges Dam, only two discuss social
impacts from women’s perspectives.
Meanwhile, 33%-35% of articles focus on indigenous people. 8%-11% of articles
address landless people, the lowest value within the vulnerable groups node.
NGOs repeatedly point out that this group requires more attention. After all, in
order to be eligible for any compensation within most resettlement schemes, land
must usually be owned.
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Within the government node, domestic governments are discussed in about half of
the articles in our sample. Only 2%-4% focus on the role of foreign governments,
though. This seems surprising, particularly with regard to the current boom of dam
construction in the Mekong River Basin (and the Mekong River Commission as
the inter-governmental agency attempting to balance the interests of the different
countries in the basin).
22%-24% of articles focus on the role of international donors. More articles with
this focus have been published in recent years, possibly reflecting the World
Bank's decision to restart investments in hydropower. Indeed, 27%-31% of all
articles focusing on international donors were published from 2011 to 2015; the
expected value within a uniform distribution would be 20%.
Within the private sector, dam developers are the most studied unit of analysis,
with 17%-20% of articles coded to that node. Again, this value may over-represent
the actual number of papers dedicated to dam developers. Due to our conservative
approach, we coded even articles that only briefly mentioned the developer
constructing the dam in question into this node.
A closer look at those articles coded to the node 'dam developers' reveals that
Chinese hydro-players may be under-represented. Although these players
nowadays dominate the global dam industry with the Chinese state-owned
enterprise Sinohydro claiming to capture more than 50% of the global dam
developer market (Verhoeven, 2015, p. 178), almost no papers investigate their
views on social impact, the social impact assessments (SIAs) conducted or subcontracted by them, or relevant resettlement schemes.
4. DISCUSSION
A mature literature on the social impact of dams has developed since the 1960s.
The various analyses on the topic are invaluable for our understanding regarding
the implications of dam infrastructure. Our analyses indicate that scholars mostly
focus on electricity, irrigation and water, land and housing, and income and
employment impacts when studying the social impacts of dams. These
components of social impacts tend to be studied in the resettlement area after
project completion; indeed, this stage requires special attention since “during those
initial years the global experience is for living standards of the majority to
worsen” (Scudder, 2012, p. 39). Accordingly, a particular emphasis is given to
negative social impacts by most scholars.
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Meanwhile, upstream and downstream social impacts of dams remain particularly
under-researched with less than a third of articles in our sample addressing them.
Similarly, planning and design phase impacts are barely studied (also with less
than a third of articles in our sample taking them into account) (Figure 7). These
under-researched areas may significantly narrow scholars’ conceptualization of the
social impacts of dams, which, in turn, may also narrow and skew practitioners’
and the public’s understanding of those impacts.
FIGURE 7: MAPPING THE RESEARCH ON THE SOCIAL IMPACT OF DAMS
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Neglecting upstream and downstream impacts could be problematic both for
positive and negative impacts. If water use of populations upstream is restricted in
order to fill the reservoir, for instance, these populations would then need to be
compensated (Duflo and Pande, 2007, p. 602) – scholars and practitioners may not
even think about these populations, though, if upstream impacts are routinely
neglected in the literature. If populations downstream benefit from additional
irrigation or flood control or suffer from decreasing fish productivity (Ziv et al.,
2012), these are also impacts that need to be taken into account in assessing the
total social impact of a dam. Neglecting these impacts may lead to a different
overall assessment regarding the viability of a project. The full picture regarding
dams’ social impacts can only be seen and sustainable project management can
only be implemented if upstream and downstream impacts are also taken into
account.
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Similarly, scholarly studies ignoring planning and design phase impacts may lead
to practitioners also ignoring them. Psychological stress (associated with higher
death rates among the elderly) was reported by Scudder (2012, p. 40 ff.) and is
part of his four-stage relocation framework. An equitable resettlement scheme
(including both compensation and various development initiatives (Scudder, 2012,
p. 60)) would need to address and compensate for these ex-ante resettlement
impacts. Similarly, articles in our sample have not analysed second generation
social impacts of dams. Media reports on the Grand Coulee Dam in the United
States indicate that dams’ social impacts may last for up to 70 years (Holdman,
2011). Thus, resettlement schemes must adopt a similar time horizon. Again, the
full picture regarding dams’ social impacts can only be seen and sustainable
project management can only be implemented if planning and design phase as well
as long-term social impacts are also taken into account.
This ‘full picture’ can also be skewed by scholars via the choice of case studies.
Single case study research on extremely large dams is particularly popular among
academics, we found, with 58% of single-case-study articles focusing on dams
with a height of more than 150 meters. The impacts of these mega-dams may be
quite different to those of average large dams, possibly inducing a skewed view
regarding dams’ average social impacts not only among scholars, but also
practitioners. If the social impacts of large dams with varying heights were studied
simultaneously, this may lead to a more balanced picture regarding dams’ average
social impacts.
Studying social impacts will always remain more an art than a science. Several of
the social impact components we discussed are difficult to quantify, most notably
our alleged community impacts. Because of this ‘fuzziness’ it is important to
gather different narratives and perspectives on dams’ social impacts in order to
develop a balanced picture regarding the projects’ overall social implications.
From our research, most scholarly research (77%-82%) gives a voice to affected
communities. These views are likely to be particularly negative regarding a project
where the dam project constitutes a significant upheaval in the life of these
communities. The role of foreign governments as well as (development) banks
funding dam projects remains under-explored. Similarly, scholars barely take into
account the perspective of dam developers, particularly Chinese dam developers,
key players in the contemporary global dam industry. Taking into account the
perspectives of various stakeholders (from affected communities to dam
developers) regarding the social impact of dams may help to make analyses more
objective.
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5. CONCLUSION
Dam construction entails social impacts, which may be positive or negative.
Perceptions of the social impacts of dams are driven in large part by the scholarly
literature that addresses those impacts. Biases and research gaps in this literature
may undermine the usefulness and credibility of analyses of the social impacts of
dams. This paper presents the first systematic review of the literature on the social
impact of dams. For this purpose, we built a sample of 217 articles via key word
searches, expert consultations and bibliography reviews. All articles were assessed
based upon the aggregate matrix framework on the social impact of dams
developed by Kirchherr and Charles (2016).
The typical article on the social impact of dams was published in the past 10 years
and investigates the resettlement implications of a single extremely large dam in
Asia via a qualitative approach 5-10 years after project completion and concludes
that these impacts are largely negative. The authors of such a typical article focus
mostly on livelihood impacts. Meanwhile, scholars have largely ignored upstream
and downstream social impacts. The same holds true for social impacts occurring
during the planning and design phase and next generation social impacts. The
perspective of foreign governments, (development) banks and (Chinese) dam
developers is also frequently ignored. Ignoring various spatial and time
perspectives as well as the perspectives of key stakeholders involved in a dam
project may lead to skewed overall assessments regarding the viability of a dam
project.
In a conference on African dams and development, hosted by the University of
Oxford in late 2014, all panelists – indeed, those supporting as well as those
opposing the construction of large dams – agreed that more evidence is needed on
the topic at hand. But this new evidence should not just be restricted to projects on
resettlement for development of a large dam. The current bias in the literature does
a disservice to the people who experience positive impacts from dam
development, and those negatively impacted other than by resettlement from large
dams. Decisions are taken to pursue small dams over large dams, or to export dam
construction to neighbouring countries, without a full understanding of the tradeoffs involved because of incomplete literature on the subject. We argue that there
particularly needs to be a shift in the literature to address the positive and negative
social impacts of dams, and for dams of different sizes analysing their impacts
from various spatial dimensions, to enable better explication of the trade-offs that
occur in the development of these infrastructure projects.
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