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The Social Impacts of Dams: A New Framework for 
Scholarly Analysis                                                              

ABSTRACT 

No commonly used framework exists in the scholarly study of the social impacts 
of dams. This hinders comparisons of analyses and thus the accumulation of 
knowledge. The aim of this paper is to unify scholarly understanding of dams’ 
social impacts via the analysis and aggregation of the various frameworks 
currently used in the scholarly literature. For this purpose, we have systematically 
analyzed and aggregated 27 frameworks employed by academics analyzing dams’ 
social impacts (found in a set of 217 articles). A key finding of the analysis is that 
currently used frameworks are often not specific to dams and thus omit key 
impacts associated with them. The result of our analysis and aggregation is a new 
framework for scholarly analysis (which we call ‘matrix framework’) specifically 
on dams’ social impacts, with space, time and value as its key dimensions as well 
as infrastructure, community and livelihood as its key components. Building on 
the scholarly understanding of this topic enables us to conceptualize the inherently 
complex and multidimensional issues of dams’ social impacts in a holistic manner. 
If commonly employed in academia (and possibly in practice), this framework 
would enable more transparent assessment and comparison of projects.  
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1. INTRODUCTION   

The conceptualization of social impacts of infrastructure development is 
inherently complex, with a multitude of social impacts occurring over various 
time, space and value dimensions. Shields (1974, p. 265) defined social impacts as 
"responses of social systems to the physical restructuring of their environments”, a 
definition which does not help define these impacts in a way that can be 
operationalized, though. The attempt by Vanclay (2002) to conceptualize social 
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impacts illustrated the difficulties of operationalization particularly well; the 
author suggested as many as 80 variables to be considered.  

Such a comprehensive list can serve as an initial guide for scholarly analysis, but 
lacks focus. Hence, further conceptual advance is needed to develop complex 
social impact issues of infrastructure development into a usable framework. 
Frameworks may be broadly defined as a prioritized organization of ideas 
regarding a topic (Slootweg et al., 2001). They explicate “either graphically or in 
narrative form, the main things to be studied – the key factors, concepts, or 
variables – and the presumed relationships among them” (Miles & Huberman, 
1994, p. 18). Theoretical discourse on frameworks is rare in the scholarly social 
impact literature, though (Howitt, 2011). Indeed, scholars in this extremely applied 
field of study oftentimes seem more concerned with the question of how to collect 
the data than with the question of what data to collect – the latter question 
frameworks help to answer (Howitt, 2011). As a consequence of this lack of 
conceptual discourse, Harvey (2011, p. 17) even finds that the "[conceptual social 
impact] refresh button needs to be pushed".  

This paper aims to contribute to the conceptual discourse on social impacts 
induced by infrastructure development and unify scholarly understanding of the 
topic at hand. A particular infrastructure, namely dams, is chosen for this 
contribution. This is motivated by three reasons. First, a global boom in dam 
construction is currently under way and thus dams demand scholarly attention 
overall (further discussed in the next paragraph). Second, dams feature numerous 
peculiarities and thus necessitate a specific framework (further discussed in 
section 2). Third, the scholarly literature on dams is extremely scattered and thus 
particularly requires conceptual discourse on existing frameworks (further 
discussed in section 3).  

Indeed, dams are back on the infrastructure development agenda. Upon 
publication of the seminal report by the World Commission on Dams in 2000, the 
rate of construction of dams reduced as funders such as the World Bank largely 
opted out of dam construction (Schneider, 2013). However, dams are now an 
investment hotspot again, particularly those generating electricity. One recent 
study estimated that at least 3,700 hydropower dams (> 1 MW) are either planned 
or already under construction. These are expected to increase global hydropower 
production by 73% (Zarfl et al., 2014). 93% of this production increase will be 
provided by 847 large dams with a capacity of  > 100 MW each (Zarfl et al., 
2014). 39 GW of capacity was added in 2014 alone (IHA, 2015), equivalent to 
almost three times of Africa's current total installed capacity (World Energy 
Council, 2015). Up to 47% of the projected USD 57 trillion to be invested in 
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infrastructure by 2030 is expected to be in power and water infrastructure (Dobbs 
et al., 2013). This increasing rate of dam development is also accelerating the pace 
of development-induced displacement. No accurate data on the total number of 
people displaced by infrastructure development is available, however, Scudder 
(2011) estimates it may be more than 200 million people in the previous century, 
of which possibly 80 million (40 percent) were displaced due to dams. The 
impacts of these displacement are challenging to address for practitioners such as 
dam developers or governments. Scholarly reflections on the social impact of 
dams (reviving the idea of “writing as an intervention” (Jordan et al., 2011)) may 
help prepare the conceptual grounds for addressing these impacts, we believe.  

The remainder of this paper is organized as follows. In section 2, we expand our 
argument on why frameworks are important and explain why a particular 
framework on the social impact of dams is needed. In section 3, we provide an 
overview of current key scholarly frameworks on the social impact of dams and 
critically analyze the most commonly used frameworks. We start section 3 with a 
note on methods explaining how the alleged key frameworks were derived from 
the literature. In section 4, we describe and explain our suggested framework 
(called ‘matrix framework’) which was developed as an aggregation and result of 
the analyses in section 3. We also outline how it may improve current frameworks 
on the social impact of dams as well as likely limitations. Our argument is 
summarized in section 5. 

2. ON THE NEED FOR FRAMEWORKS OVERALL AND A SPECIFIC 
FRAMEWORK FOR DAMS  

2.1 THE SIGNIFICANCE OF FRAMEWORKS  

We understand frameworks as a starting point for any research endeavor on the 
social impact of dams. Frameworks provide a system indicating which 
components and dimensions of dams’ social impact to investigate, but can also 
exclude some. Accordingly, the results of an analysis are interlinked with and 
frequently the direct result of the framework employed by the scholar (Rossouw & 
Malan, 2007). A comprehensive framework may ensure that the scholar 
comprehensively considers the various impacts of a project upfront before 
(possibly) focusing on specific impacts. This helps to position the analysis and 
results. Indeed, Vanclay (2002, p. 189) claims that many scholarly studies lacking 
frameworks are not of satisfactory standard because these reports "failed to 
consider the full range of social impacts that might be experienced". General 
agreement regarding a framework to be used is also central to advance a field of 
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study. Only if scholars employ identical or similar frameworks, studies can be 
handily compared and aggregated and thus knowledge can accumulate. If every 
scholar starts his or her analysis conceptually from scratch, this may result in a 
standstill of the field.   

Frameworks are not only essential for scholarly analysis, but also for practitioners. 
Review committees and the public can only assess impacts objectively across a 
variety of projects if frameworks are specific and consistent. A lack of framework 
consistency may eventually lead to a lack of credibility (Harvey, 2011). Social 
impacts of infrastructure projects are usually assessed by practitioners (e. g. social 
impact consultants at firms such as Coffey or SMEC) via social impact 
assessments (SIAs) which are grounded in various frameworks. SIAs may be 
defined, in the narrowest conceptualization, as "the process of identifying the 
future consequences of a current or proposed action [e. g. a dam project]"  
(Becker, 2001, p. 311), ideally helping "to manage the social issues associated 
with planned interventions" (Vanclay & Esteves, 2011, p. 3). These SIAs are 
interlinked with scholarly studies on social impact and scholarly frameworks. 
Indeed, researchers and their conceptual discourse and frameworks on social 
impacts are acknowledged to contribute to best practice SIA (IAIA, 2016).    

While frameworks are designed to be systematic and comprehensive, there are a 
number of criticisms of them. The (sometimes) narrow focus of frameworks is 
criticized for blinding those adopting them to any issues falling outside it (Alt & 
Shepsle 1990). Furthermore, frameworks are criticized by leading scholars for 
focusing not on the issues that matter, but only on those that can be easily 
operationalized (Vanclay, 2004). In addition, a social impact framework may 
operate "at such high level of generalization that it does not deal adequately with 
variation" (Scudder, 2006, p. 41).  

Admittedly, frameworks are no silver bullet against incomprehensive analyses. 
Vanclay (2002, p. 200) notes that "the variables […] important must be locally 
defined, and there may be local considerations that a generic listing does not 
adequately represent". We note that this includes both quantitative and qualitative 
variables (with qualitative variables frequently difficult to operationalize) and 
agree that these must always be contextualized instead of mechanistically applied 
when carrying out a scholarly analysis. A high level of generalization, as feared by 
Scudder (2006), can be circumvented if specific frameworks for specific 
infrastructure projects are adopted.  
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2.2 THE NEED FOR A SPECIFIC FRAMEWORK ON THE SOCIAL 
IMPACTS OF DAMS  

Any framework is generic since it simplifies the issue of study to its (alleged) key 
components and dimensions. However, the level of genericity can significantly 
differ from framework to framework (Miles & Huberman, 1994). A universal 
social impact framework applicable for any infrastructure development is 
imaginable. However, such a universal framework would be particularly high-
level and thus not able to account for peculiarities of specific infrastructures, as 
pointed out by Juslén (1995) and Scudder (2005, p. 1 ff.) (with the latter author 
arguing that the WCD policy principles would be superior to those of the World 
Bank since the WCD principles (unlike the World Bank principles) “apply 
specifically to large hydro”).  

We also pledge for a specific framework on the social impact of dams since dams 
feature at least three peculiarities which may be disregarded in a universal 
framework on the social impacts of infrastructure:  

• Dams frequently serve several primary purposes (e. g. electricity 
production, flood control or irrigation), making the components of social 
impact more complex than for other infrastructure projects. WCD (2000) 
estimates that 1/3 of dams serve two or more primary purposes, with the 
share of multi-purpose-dams increasing in recent years. Infrastructure such 
as a coal-fired power plant or gas pipelines only serve a single primary 
purposes (in these cases: electricity generation or the transporting of gas). A 
universal framework would likely be able to account for these single 
primary purposes, but possibly not the myriad primary purposes of dams.  

• Dams have an immediate spatial social impact far beyond the construction 
activities and the associated displacement, the key spatial impact areas of 
most infrastructure projects. Dams’ social impact reach upstream 
populations, e.g. via restrictions on water use in order to fill the reservoir 
(Duflo & Pande, 2007), downstream, e.g. via benefits from irrigation water 
and flood protection (with Richter et al. (2010) estimating that 472 million 
people downstream have been impacted by dam construction); and 
nationally, e.g. via electricity generation. Of all infrastructure projects we 
can only think of nuclear plants which may have a comparable spatial 
impact (with a comparable magnitude only in a case of a meltdown, though; 
the five largest power plants worldwide are all hydroelectric ones (Platts, 
2015)). Thus, a universal framework may conceptualize dams’ spatial 
social impacts too narrowly.   
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• Dams are among the most long-lived infrastructure projects, and social 
impacts can be considered over the entire operational timeframe (for 
instance, Takesada (2009) has studied the social impacts of Japan’s Ikawa 
Dam 50 years upon resettlement). Indeed, dams may run for over 100 years, 
e.g. the construction of Arizona’s still functioning Theodor 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). We 
acknowledge that these long-term impacts are currently not accounted for 
in commercial SIAs, but these long-term impacts can and should be of 
scholarly interest (O20042015; see next section for details on this code) and 
thus should be included in a scholarly framework. However, a universal 
framework may ignore them.  

We believe that only a specific framework on the social impact of dams ensures 
that these three peculiarities of dams are captured. Such a social impact 
framework, the focus of this paper, may then be considered as one pillar of a 
holistic framework on the impacts of dams. The holistic framework would also 
consider dams' environmental impacts; in practice, a commercial SIA (possibly 
informed by a scholarly framework) would usually be carried out as part of an 
environmental impact assessment (EIA) due to the interconnectedness and 
environmental and social issues (EIA) (Slootweg et al., 2001; Vanclay et al., 
2015). 

3. FRAMEWORKS ON THE SOCIAL IMPACT OF DAMS   

3.1 METHODS 

We attempted to create a representative sample of scholarly literature utilizing a 
framework when analyzing the social impact of dams. The initial sample of 
articles on the social impact of dams was generated via a three-step-process, 
conducted in early 2015. (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.) 

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, 
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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. 

Secondly, experts in the field were invited to double-check and possibly add 
articles to this initial sample. Thirdly, these experts identified key pieces of 
literature on the social impact of dams. The bibliographies of these key pieces 
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, 
2014).  

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 (2014), to our sample. 

The 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 dams1;   
■ 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 1990.2  

The refined sample based upon these criteria comprised 217 articles.  

                                              
1 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.  

2 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 frameworks from influential articles published prior to 1990, 
e. g. Scudder & Colson (1982), would be reflected in the sample with post-1990 articles in any case.     
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Each of these articles was then reviewed in-depth to examine if a framework was 
adopted. Herein, it was not relied upon the use of the term ‘framework’ 
(substitutes accepted were (inter alia) ‘approach’, ‘model’ or ‘assessment’); 
rather, it was searched for an explication of a system (depicted either graphically 
or in narrative form), as suggested by Miles & Huberman (1994), that guided 
scholarly analysis and that usually would be explicated prior to presenting 
research results. Whereas this may sound vague at first sight, we found it to be 
evident for most articles if a framework was used or not. For instance, Wang et 
al. (2013, p. 133) write that “we introduce a framework of wealth analysis”; 
while Zhang et al. (2013) visualize their framework in a figure. All 217 articles 
in our sample were reviewed by two scholars to enhance reliability of our coding 
on the presence or absence of a framework. 55 articles containing a conceptual 
framework were eventually identified via this approach (20% of these are grey 
literature, e. g. Master's theses, working papers or conference proceedings; 
various books are also included in this sample). An article would not be excluded 
from the eventual sample if the framework used in the article was already found 
in a previous article. All articles featuring a framework according to this 
approach are listed in the appendix.   

We do not presume to have collected in this sample all articles on the social 
impact of dams which adopt a framework. 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. 

Systematically creating a collection of scholarly articles on the social impact of 
dams constituted the starting point of a larger research project investigating 
various socio-economic impacts of dams. More than 100 semi-structured 
interviews have been carried out for this project to date. Interview partners are 
international donors, policy-makers, scholars, consultants, dam developers, NGOs 
as well as local communities. The first phase of interviews was carried out during 
field research in Myanmar, Thailand and Singapore from June to August 2015, at 
the 2015 World Hydropower Congress in Beijing in May 2015 and via telephone 
from April to August 2015. A second phase of data collection commenced in 
February 2016. We acknowledge that these interviews also informed this paper. 
However, only those interviews directly cited in this paper are listed in the 
appendix. A full (anonymized) list of interviews is available upon request. Given 
the sensitive nature of the topic, all interviewees were assured anonymity. Thus, 
all interviews are coded with the first letter indicating the type of interview (T for 
telephone, F for face-to-face, O for online survey/e-mail) and the sequence of 
numbers indicating the date.  
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3.2 FRAMEWORK IN THE LITERATURE  

Three observations stand out when first examining the overall sample.  

Firstly, we observe that frameworks are not used routinely in scholarly literature 
on the social impacts of dams with only 55 (25%) of the 217 articles containing a 
framework, as outlined in section 3.1. A key reason may be the dominance of 
anthropological research in our sample; an important stream of the literature is 
from anthropology, which has been claimed as "the foundation discipline of 
development-forced displacement and resettlement (DIDR) research" (Oliver-
Smith, 2009, p. 6, cited in: Price, 2009, p. 266). Anthropologists with a focus on 
DIDR research mostly embrace an inductive, 'thick description' and qualitative 
research approach focused on the resettlement area which renounces the use of 
frameworks, largely due to the possible limitations of frameworks outlined in 
section 2.1 (Lewellen, 2003). 

This explanation hypothesis is reflected in our sample of articles on the topic at 
hand. Of those articles taking into account impacts in the resettlement area, largely 
to be counted within anthropological DIDR research, only 24% used a framework. 
As a comparison: 31% of articles taking into account regional and country social 
impacts used a framework, 36% of articles considering downstream impacts and 
39% of those considering upstream impacts. These articles largely represent non-
anthropological research.  

Secondly, we observe for those articles containing a framework that no general 
agreement and common ground has been established yet regarding a framework 
for the social impact of dams. The 55 published works contain 27 different 
frameworks. The vast majority of these articles were published in the past 10 years 
(73%). Only 15 of the articles (27%) were released from 1990 to 2005, as depicted 
in Figure 1. This growth is in line with the growth of the overall literature on the 
topic at hand: Scudder (2011) notes that research on DIDR has been growing 
rapidly in the past 50 years. Esteves et al. (2012) confirm this trend for the recent 
broader SIA literature finding 120 SIA articles for 1993 and 624 articles for 2010. 
This trend is also documented by Vanclay (2015) examining changes in the impact 
assessment family from 2003 to 2014.  

Thirdly, we note that the frameworks that are identified by scholars or 
practitioners as important to the field are not necessarily employed in analyses in 
the published scholarly literature. Numerous authors mention the relocation 
framework (RF) by Scudder & Colson (1982) as the key reference framework on 
the topic. E. g. Wilmsen et al. (2011, p. 3) state that "the fundamental analyses of 
involuntary displacement were made by Scudder & Colson (1982)". However, RF 
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is actually not employed in a single empirical article we identified – indicating that 
it may not be that important, after all. Meanwhile, the Hydropower Sustainability 
Assessment Protocol (HSAP) is mentioned by practitioners as the most important 
practitioners’ framework on the social impact of dams (T23042015a; 
T23042015b), and has been reported to have been used by SIA consultants 24 
times in various dam projects since 2011 (T30042015d). However, the framework 
only appears once in our set of articles, possibly reflecting a divide of the 
scholarly and practitioners' discourse. Indeed, none of the more than 100 
practitioners we interviewed as part of our broader, currently ongoing research 
project actually mentioned a single scholarly framework on the topic at hand.  

FIGURE 1: USAGE OF FRAMEWORKS ON THE SOCIAL IMPACT OF DAMS OVER 
TIME 

 

Our critical review of different frameworks on the social impact of dams 
particularly focuses on those frameworks that appear at least three times in our set 
of articles as well as RF by Scudder & Colson (1982) as the alleged foundational 
framework for the scholarly literature. While cost-benefit-analysis (CBA) is 
identified and counted in Figure 1 as a single framework, various CBA approaches 
actually prevail. Hence, CBA is not included in the review. We call the five 
chosen frameworks for review our reference frameworks.  

1 Book chapter by Scudder (2006) also containing a discussion of RF
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We provide a brief overview regarding our reference frameworks below. 
Additional details and visualizations regarding these frameworks are to be found 
in the appendix.    

On our five reference frameworks:  

■ The Relocation Framework (RF) by Scudder & Colson (1982): RF is a four-
stage-model describing "how the majority of resettlers can be expected to 
behave during a successful resettlement process" (Scudder, 2006, p. 31). Its 
four stages are (i) planning & recruitment, (ii) adjustment & coping, (iii) 
community formation & economic development as well as (iv) handing over 
& incorporation;  

■ The Impoverishment Risks and Reconstruction (IRR) Model by Cernea 
(1990): IRR describes seven different impoverishment risks through 
displacement. These are (i) landlessness, (ii) joblessness, (iii) homelessness, 
(iv) marginalization, (v) food insecurity, (vi) morbidity, and (vii) social 
disarticulation;  

■ The Sustainable Livelihoods Framework (SL) by DFID (1999): SL depicts the 
main factors influencing people's livelihoods (their livelihoods assets), 
desirable livelihood outcomes as well as different livelihood strategies to 
reach these outcomes via the outlined assets. At its core is the asset pentagon 
containing five key components, namely (i) human capital, (ii) social capital, 
(iii) natural capital, (iv) physical capital as well as (v) financial capital; 

■ The World-Commission-of-Dams-Framework (WCD) by WCD (2000): WCD 
outlines seven strategic priorities for sustainable dam construction. These are 
(i) gaining public acceptance for the dam project, (ii) comprehensive options 
assessment, (iii) addressing existing dams, (iv) sustaining rivers and 
livelihoods, (v) recognizing entitlements and sharing benefits, (vi) ensuring 
compliance, (vii) sharing rivers for peace, development and security;   

■ The Integrative Dam Assessment Model (IDAM) by Kibler et al. (2012): 
IDAM is a multidisciplinary model on the social impact of dams spelling out 
7 socio-economic components of impact, 7 geo-political components of 
impact as well as 7 bio-physical components of impact. The 7 socio-
economic components are (i) social cohesion, (ii) cultural knowledge and 
behavior, (iii) material culture, (iv) infrastructure, (v) income, (vi) wealth and 
(vii) macro-impacts. 

We note that three of these reference frameworks (namely RF, IRR and SL) are 
not specifically about dams’ social impacts, but displacement and livelihoods 
overall. Thus, discussions in the next session regarding limitations of existing 
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frameworks are not meant to be primarily discussions about limitations of these 
frameworks overall, but frequently only refer to limitations that may occur when 
applying these frameworks specifically to dams’ social impacts. Our criticism of 
the applications of these frameworks regarding dams thus underscores the need 
for a specific framework on the social impact of dams. We point out that RF, 
IRR and SL may still be extremely helpful frameworks in a variety of instances 
beyond the study of dams’ overall social impacts.  

3.3 LIMITATIONS OF EXISTING FRAMEWORKS IN THE CONTEXT OF 
DAMS – A CRITICAL REVIEW  

Upon systematically reviewing the different frameworks within the literature and 
their usages (with a particular focus on our five reference frameworks) we 
identified five key limitations which would need to be addressed in a new 
framework on the social impact of dams in our point of view: (1) a limited spatial 
perspective; (2) a limited temporal perspective; (3) a bias towards either positive 
or negative impacts; (4) an incomplete list of social impacts; (5) missing 
interlinkages between different impacts. These limitations are discussed in more 
detail below. We note that limitations (2), (3) and (5) should be addressed not only 
in a framework specific to dams, but also in an overall framework on displacement 
and livelihoods in our point of view.  

3.3.1. LIMITED SPATIAL PERSPECTIVE ON SOCIAL IMPACTS    

"SIA needs to look beyond the immediate community out into the broader region. 
SIA has tended to concentrate on communities and projects with a well-defined 
geography boundary" (Harvey, 2011, p. 17). This criticism regarding SIA also 
applies for the key scholarly frameworks on the social impact of dams. All 
reference frameworks do consider, from a spatial perspective, the construction and 
resettlement areas. However, particularly RF and IRR have repeatedly been 
criticized for missing, as noted by Scudder (2012, p. 44), "the wider political 
economy at the national and international level" when applied to study dams’ 
social impacts (admittedly, RF and IRR were specifically designed to study 
resettlement impacts, not overall spatial impacts of infrastructure development. 
Thus, this criticism may deemed to be unfair). WCD accounts for regional, 
country and global impacts via its principle Sharing Rivers for Peace, 
Development & Security. The SL framework does not spell out any spatial 
dimension. However, its empirical applications within research on the social 
impact of dams focus on those resettled. If various spatial impacts areas were 
included, scholars may adopt a broader spatial focus in their analyses, we 
hypothesize.   
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Besides impacts on the resettlement, country and global level, dams also impact 
upstream and downstream river populations. Cernea (2004, p. 6) points out that 
"downstream impacts have been understudied and overlooked by dam planners, as 
well by the authors of many [SIAs]". Yet the IRR, developed by Cernea (1990), 
does not explicitly account for such downstream impacts as it was developed as a 
framework to study displacement; downstream impacts are also not explicated by 
RF, SL and IDAM (IDAM’s negligence of downstream impacts is particularly 
surprising since this framework was specifically created to study dams’ social 
impacts). WCD only take into account this spatial dimension in its overall report, 
not its seven strategic priorities. If downstream impacts are neglected in the 
framework (and, subsequently, in the social impact analysis), various positive 
social impacts of dams may not be accounted for. For instance, Duflo & Pande 
(2007) – utilizing a CBA – find that agricultural production increases and 
vulnerability to rainfall shocks declines downstream if a large irrigation dam is 
constructed. Strobl & Strobl (2011) echo this finding – also via a CBA – 
showcasing that large dams increase agricultural productivity downstream by 1%.  

Greathouse et al. (2006) argue that upstream impacts (e. g. restrictions regarding 
water withdrawal from a river in order to fill the reservoir) have been even more 
understudied than downstream impacts. Indeed, only WCD features an explicit 
discussion of upstream social impacts within its report. The authors particularly 
point out the difficulties of balancing upstream and downstream interests.   

The most detailed description of dams' social impacts from a spatial perspective 
that we found in the body of literature is compiled by Lerer & Scudder (1999). 
The authors list in their article on health impacts of large dams seven spatial 
dimensions of social impact, namely (i) upstream catchment and river, (ii) 
reservoir area, (iii) downstream river, (iv) irrigation areas, (v) construction 
activities, (vi) resettlement areas and (vii) country, regional and global. This 
comprehensive spatial categorization has not been picked up by any subsequent 
frameworks or scholarly articles, though.  

A new framework on the social impact of dams ought to comprehensively spell 
out social impacts at every spatial dimension. Explicating spatial dimensions may 
particularly encourage looking beyond displacement and resettlement impacts. 
Indeed, it has been decades since it was noted that resettlement "has probably 
received more attention than any other category of social impact" (Shields, 1974, 
p. 268); it is "largely considered the most severe form of social impact generated 
by dams" (Égré & Senécal, 2003, p. 216), but it is not the only relevant one from a 
spatial perspective.  
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3.3.2. LIMITED TEMPORAL PERSPECTIVE ON SOCIAL IMPACTS    

Tilt et al. (2009, p. 256) note that "one of the most problematic aspects of 
conducting SIA of large dam projects is ensuring the analysis takes place at the 
proper temporal […] scale". Plummer Braeckman & Guthrie (2015) also make this 
point particularly highlighting the scarcity of studies on dams’ planning and 
design phase impacts.   

These observations are reflected in our scholarly reference frameworks. Whereas 
all reference frameworks explicitly address social impacts occurring during the 
operation phase of a dam, a perspective on dams' social impacts over time is only 
to be found within WCD and RF. WCD addresses planning and design impacts via 
its principle Addressing Existing Dams. RF accounts for these impacts via its stage 
Planning & Recruitment as well as its stage Adjustment & Coping which largely 
overlaps with the construction phase of a dam.  

RF is the only reference framework that encourages consideration of second 
generation impacts of dams within the operation phase. These long-term impacts 
are reflected in RF's fourth stage, Handing Over & Incorporation. Scudder (1997a, 
p. 658) repeatedly complained regarding "a paucity of research […] designed to 
assess long-term impacts".   

Among our total set of frameworks HSAP is one of the few frameworks beyond 
the RF and WCD explicitly taking into account dams' social impact over time. 
HSAP conceptualizes dams' social impacts during early stage, preparation, 
implementation and operation for dam developers.  

Admittedly, the non-inclusion of a temporal perspective within a framework does 
not necessarily imply that a framework will only be used for the phase the 
framework is focused on. For instance, Tullos et al. (2013) investigate social 
impacts of dams on the Nu River in the planning & design phase via IDAM, 
although this framework does not explicitly include this temporal dimension.  

However, Sayatham & Suhardiman (2015) – analyzing social impacts of the Nam 
Mang 3 Dam in Laos via SL –  solely focus on the operation phase, though, just as 
SL would suggest; planning and design as well as construction phase impacts are 
largely neglected, although these may also be considered significant impacts when 
holistically considering dams’ social impacts – which the authors seemingly 
attempt to do. We hypothesize that planning and design phase as well as 
construction phase impacts may have been considered by the authors if the 
framework employed had explicated different temporal dimensions of social 
impact.   
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A new framework on the social impact of dams would need to adopt a 
comprehensive view regarding social impacts over time. Herein, the framework 
ought to serve as a constant reminder to scholars to think through dams' social 
impact from the planning and design phase until the operation phase – which may 
even include next generation social impacts.  

3.3.3. ONE-SIDED VIEW REGARDING SOCIAL IMPACTS     

In his introduction to SIA, Barrow (2000) notes the scholarly tendency to stress 
negative impacts when studying the social impacts of infrastructure development. 
Vanclay (2002, p. 189) iterates this observation noting that "despite rhetoric in 
SIA about considering the benefits of planned interventions […] that there is no 
consideration given to the indicators that would be necessary to describe the 
positive benefits of projects".  

These observations only partly hold true for our reference frameworks. Among our 
reference frameworks, only IRR is solely focusing on negative social impacts 
listing seven likely impoverishment risks for those resettled. The empirical 
application of this framework tends to reflect this original connotation. For 
instance, Dwivedi (1999) – employing IRR – largely focuses on negative social 
impacts when investigating India's Sardar Sarovar Dam.  

McDonald-Wilmsen & Webber (2010, p. 145) argue that WCD may also lean 
more towards negative impacts criticizing that there is no “adequate consideration 
[is given] to the rights of communities to benefit from irrigation water, flood 
control or electricity" within WCD. The other reference frameworks allow for both 
positive and negative impacts, whereas two frameworks (RF and SL) lean more 
towards positive impacts. Indeed, RF has been repeatedly criticized, as 
acknowledged by Scudder (2006), regarding its fourth stage which argues there 
would eventually be a favorable outcome for those resettled. The livelihood 
outcomes stated by SL are also decidedly positive (e. g. more income, increased 
well-being, reduced vulnerability).  

Within our reference frameworks, only IDAM attempts to be entirely objective 
stating for each category of social impact a positive as well as a negative outcome. 
This objectivity is also reflected in its numerous empirical applications. For 
instance, Tullos et al. (2010) discuss in-depth both possible positive and negative 
impacts of dams in their paper on different hydro development scenarios in China.  

A new framework on the social impact of dams also ought to emphasize that 
impacts may be both positive and negative.  
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3.3.4. INCOMPREHENSIVE LIST OF SOCIAL IMPACTS      

Tilt, Braun & He (2009) point out that no standard set of social impact variables to 
study is agreed upon; many investigations on the social impact of dams would be 
unique from a component perspective. Again, this observation is largely reflected 
in our reference frameworks.  

Concretely, many reference frameworks (RF, IRR & SL) neglect dams' 
infrastructure impacts, particularly flood control. This is of little surprise since 
these frameworks are not specifically about dams, while flood control is an impact 
specific to dams, though, as outlined in section 2.2. Whereas livelihood impacts 
(with the exception of health and nutrition) are largely included, cultural change 
impacts are also missing in two reference frameworks (RF, IRR).  

Among our reference frameworks, SL has been lauded by scholars regarding its 
conceptualization of social impact components. Supposedly, "[SL] provides a 
robust conceptual framework for the development of appropriate social indices" 
(Coakes & Sadler, 2011, p. 339). We acknowledge that SL’s omission of flood 
control impacts may not always lead to an omission of flood control impacts in 
SL's empirical application. For instance, Wilmsen et al. (2011) – utilizing SL – 
discuss flood control benefits of the Three Gorges Dam in their analysis.  

Within our total set of frameworks, Wang et al. (2013) present a structure that we 
find particularly compelling when thinking about social impact components. In 
their analysis on the social impacts of large dams on the Upper-Mekong River in 
China, the authors argue there would be three classes of wealth, namely, material 
wealth (i. e. farmland, houses, livestock, cash crops, forests), embodied wealth (i. 
e. wealth implicitly carried by a person such as agricultural skills, fishery skills) 
and relational wealth, including both social infrastructure (a person’s social 
network, language, customs, and traditional festivals), as well as physical 
infrastructure (transportation conditions, healthcare, and education resources). 
This structure is not picked up by any other authors, though. 

WCD does not outline most impact components in its seven strategic priorities, 
but only its overall report. Possibly as a consequence, Luwa (2007) – adopting (a 
modified version of) WCD – misses several components in the analysis of social 
impacts, e. g. infrastructure impacts such as roads and transportation as well as 
community impacts such as cultural change.  

Regarding community impacts, social cohesion aspects are addressed in all of our 
reference frameworks, while cultural change is largely neglected within RF and 
IRR – this is an impact, though, that should be included even in a general 
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displacement framework in our point of view. Indeed, RF and IRR were 
repeatedly criticized for missing "issues of human rights and cultural 
reconstruction" (Scudder, 2012, p. 44). Possibly as a consequence of this 
omission, Dwivedi (1999) – utilizing IRR when analyzing the social impacts of 
the Sardar Sarovat Dam – does not discuss any cultural change implications.  

Within our total set of frameworks, the theory about the psycho-socio-cultural 
disruptions of involuntary displacement by Downing & Garcia-Downing (2009) 
is particularly dedicated to cultural change impacts. The authors particularly 
warn to follow the ‘compensation-is-enough-fallacy’, i. e. limiting analyses on 
the social impact of dams on mitigating livelihood impacts. 

A new framework on the social impacts of dams ought to comprehensively map 
all components of dams' social impacts including those difficult to operationalize, 
e. g. social cohesion or cultural change. This listing of components may provide a 
valuable starting point for scholars and practitioners alike to start formulating a 
comprehensive set of impact hypotheses.  

3.3.5. LIMITED ACKNOWLEDGEMENT OF CAUSAL IMPACT LOOPS 

Tilt et al. (2009) point out dams may induce both direct and indirect impacts. This 
notion refers to the interlinked nature of dams' social impact components. E. g. the 
resettlement of a village may impact its community which, in turn, impact the 
village's livelihood. Indeed, not everybody to be resettled may move to the 
resettlement location, but a few villagers may choose to move to the city instead. 
If those moving to a large nearby city are the most skilled, the villagers may 
suddenly lack the capabilities to run various businesses. Meanwhile, changes in 
infrastructure, also induced by resettlement, may also impact a village's 
community. For instance, the resettled village may suddenly be connected to the 
electricity grid, which, in turn, may change the preferred free time activities of the 
villagers, a social cohesion impact. 

Conceptualizing these causal impact loops and impact paths is a complex 
endeavor which the reference frameworks largely do not address. Particularly 
IDAM's attempt to map the interconnectedness of different impact components 
seems confusing. For instance, IDAM considers flood control impacts as a 
domestic shock within geopolitical impacts, while impacts on roads and 
transportation are listed within social cohesion. Health impacts are counted within 
biophysical impacts. No explanation was found regarding this sorting and the 
likely interconnectedness of social impacts.  
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Possibly due to this surprising ordering of different impact components, Hennig et 
al. (2013, p. 594) argue that IDAM would be "presently methodologically not 
mature". IDAM empirical applications corroborate that the framework's 
components may require additional enhancement. When Tullos et al. (2010, p. 89) 
report on the usage of IDAM in an academic environment, they find that many 
parts of the framework were "not well understood by stakeholders".  

Whereas IRR's mapping of different impact components may seem more succinct 
than IDAM's at first sight, the interconnectedness of these components is also 
neglected. Indeed, all components are conveyed as separate. However, IRR's 
landlessness, joblessness, homelessness and food insecurity, for instance, may 
result in marginalization which, in turn, may lead to morbidity; the author's 
framework does not discuss these possible relations. The importance of linking the 
different components of social impact is well illustrated by Bui & 
Schreinemachers (2011). Whereas the authors – employing SL – comprehensively 
discuss particularly livelihood impacts of a resettlement program in northwestern 
Vietnam, a discussion on the livelihood impacts on cultural change in the 
community is largely lacking, for instance. 

Of all frameworks at hand, WCD may address and discuss different causality 
loops in the most comprehensive manner. However, this discussion comes at the 
expense of providing a succinct framework. Indeed, Beck et al. (2012, p. 2) 
already note that "WCD is complex and promotes the use of three global norms, 
five core values, five key decision points, seven strategic priorities, 33 associated 
policy principles, and 26 guidelines in implementation and advocacy of dam-
related activities".  

Indeed, WCD is not an actual framework guiding the scholar regarding 
prioritization, but rather a comprehensive report counting 404 pages. Accordingly, 
industry claimed that no more dams would be built if the WCD framework was 
adopted since it would be simply overwhelming (T30042015d). The issues of 
adopting WCD in analyses are well illustrated by Chen (2013). Due to the 
complexity of the overall framework, the author chooses to only focus on WCD's 
seven strategic priorities for sustainable dam construction outlined. Herein, the 
author largely mentions all relevant social impact components, but the analysis 
lacks a detailed description of the interrelatedness of these components and impact 
paths, although these are discussed within WCD. 

Admittedly, a new framework on the social impact of dams may not be able to 
spell out all likely causality loops and impact paths on the social impact of dams 
comprehensively. After all, the interconnectedness of different social impacts is 
likely to be highly context-sensitive. However, a framework ought to raise 
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scholars' awareness that social impact components are not separate, but 
interlinked. It must encourage scholars to start hypothesizing on likely interlinks.    

4. CONCEPTUALIZING THE SOCIAL IMPACT OF DAMS 

We developed a new framework (called ‘matrix framework’) on the social 
impact of dams which addresses the five limitations outlined in the previous 
section. This new framework is also to be understood as an aggregation of 
different frameworks on social impact since it attempts to include the various 
dimensions and components of impact identified in the scholarly literature. Since 
we (believe we) are not leaving out any dimensions or components previously 
identified by scholars, but attempt to integrate the various scholarly findings in 
our framework, we hope that this framework will be accepted by many 
academics; we hope that this aggregation eventually may help to foster 
agreement regarding the overall set of variables to consider when studying dams’ 
social impacts. Whereas none of the dimensions or components outlined in our 
framework may be new by itself, the combination of different frameworks ought 
to ensure a more holistic and succinct perspective specifically addressing the 
social impact of dams.  

4.1 A NEW FRAMEWORK FOR ANALYSIS  

Our suggested framework, the matrix framework, conceptualizes the social 
impact of dams from a dimension and component perspective. Dimensions are 
space, time and value. Components are infrastructure, livelihood and community. 
A visualization of this framework is depicted in Figure 2.  
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FIGURE 2: SUGGESTED MATRIX FRAMEWORK ON DAMS’ SOCIAL IMPACTS 

 

Within the space dimension, we suggest thinking about dams' social impact from 
an upstream, downstream, resettlement as well as country and global perspective. 
Planning and design, construction and operation may be the key time dimensions 
to be considered. In addition, all impacts may be positive or negative.  

Nine different components of social impact are outlined within our framework. 
These are clustered in infrastructure, livelihood and community impacts. Within 
infrastructure, electricity, irrigation and water, flood control as well as roads and 
transportation are depicted. Livelihood impacts are land & housing, income and 
employment as well as health and nutrition; community impacts are social 
cohesion and cultural change.  

Our components of social impact are variables to consider when assessing the 
social impact of dams. The dimensions of social impact are the variables' context. 
Accordingly, any social impact component may occur alongside the different 
dimensions of social impact. The components of social impact are not mutually 
exclusive, but rather sequential. Changes in infrastructure may induce changes in 
livelihood which, in turn, may induce changes in the community. At the same 
time, changes in community may induce changes in livelihood which, in turn, may 
induce changes in infrastructure.  
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Evidently, our framework adopts the perspective of people impacted by the dam. 
Additional units of analysis (regarding their impacts on the different components 
within the different dimensions outlined) may be the private sector, namely dam 
developers, banks and related companies, civil society, namely NGOs, both local 
as well as international, the government, namely the domestic government, foreign 
governments as well as international donors.  

Additional details on each sub-dimension and sub-component as well as the key 
sources for these components are given in Table 1. Additional details on the 
sources of the framework are also given in Table 1 as well as the appendix.  
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Table 1: Details and sources of suggested matrix framework  
 

Matrix framework Details Source 

Dimensions Space Upstream: Upstream catchment or river area within the country of the dam(s) at question 
Downstream: Downstream area within the country of the dam(s) at question 
Resettlement: Where construction activities take place, the reservoir, close-by irrigation and resettlement areas 
Country & global: Regional, country or global level. (e. g. regions such as Oregon, United States, Yunnan 
province, China). Also includes trans-boundary impacts 

Lerer & Scudder (1999) 

Time Planning & design: Including times even prior to the project design until the start of construction 
Construction: Comprising the entire phase of actual dam construction 
Operation: From the completion of dam construction onwards. Focus may also be on next-generation-social-
impacts  

Scudder & Colson (1982) 
IHA (2010) 

Value Positive: Any positive impacts within the different components 
Negative: Any negative impacts within the different components 

Kibler et al. (2012) 

Components Infra-
structure 

Electricity: May come from any source, e. g. the dam, boomtown infrastructure 
Irrigation & water: Also includes crop outputs, fishing, water provision, leakage and any impacts related to drought 
and drought mitigation as well as soil erosion 
Flood control: Also includes flood mediation aspects as well as flash floods, e. g. due to dam failure 
Roads & transportation: Also includes impacts on sea roads and sea navigation 

Kibler et al. (2012) 
Wang et al. (2013) 
WCD (2000) 

Commu- 
nity 

Land & housing: Includes impacts on livestock and cash crops 
Income & employment: Includes monetary benefit-sharing impacts and royalty benefits, changes in (income) 
inequality, poverty reduction, economic growth as well as tourism development and educational impacts 
Health & nutrition: Also comprises food security aspects (e. g. lost fisheries grounds), loss of life, water sanitation, 
greenhouse gas and air pollution impacts 

Kibler et al. (2012) 
Lerer & Scudder (1999) 
Wang et al. (2013) 

Livelihood Social cohesion: Includes impacts on social networks and status, capital and solidarity, happiness, social stress 
and safety concerns, social costs of uncertainty, corruption, political stability, but also recreation 
Cultural change: Includes impacts on tangible cultural assets, e. g. churches or pagodas, but also landscape 
loss 

DFID (1999) 
Downing & Garcia-Downing (2009) 
Kibler et al. (2012) 
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4.2 CONTRIBUTIONS AND LIMITATIONS OF SUGGESTED FRAMEWORK  

We believe our suggested new matrix framework addresses the five limitations 
outlined in the previous section. First, our framework ensures a more 
comprehensive analysis regarding the social impact of dams from a spatial 
perspective. Second, our framework adopts a comprehensive view regarding 
social impacts over time. Third, our framework emphasizes that impacts may be 
both positive and negative. Fourth, our framework comprehensively maps all 
specific components of dams' social impacts. Fifth, our framework encourages 
scholars to consider the interlinked nature of these components.  

Since causality loops and complex impact paths are omnipresent within the social 
impacts of dams, reflecting upon them upfront may lead to more comprehensive 
social impact analyses. We would suggest that researchers employing the 
framework develop hypotheses for each impact component within the framework 
and then, in a second step, start considering possible interrelations of these initial 
and separate impact hypotheses. Because impact paths are highly context-
sensitive, it is likely than many additional causality loops would only be detected 
during field work.  

When developing hypotheses via our framework not all dimensions and 
components outlined must be considered. For instance, a scholar may choose to 
only investigate positive and negative upstream impacts during the planning and 
design phase of a dam project. Within these impacts, s/he may choose to particular 
investigate infrastructure and livelihood impacts. However, it is key that the 
scholars explicates and reflects upon these exclusions upfront in order to position 
the analyses and the results for the reader. For instance, a scholar investigating 
upstream infrastructure and livelihoods impacts of a dam in the planning and 
design phase may find that these are largely negative. However, the scholar should 
then point out that this finding does not convey that the overall impact of the dam 
is negative – resettlement, downstream, country and global impacts (both positive 
and negative ones) alongside the various temporal dimensions of dams’ social 
impacts would also need to be taken into account for an overall judgement. All too 
often scholars judge a dam project overall when only having studied a very few 
dimensions and components of the project. 

In Table 2 we attempt to map the dimensions and components of our framework 
against the key reference frameworks identified in the literature to highlight the 
additional contribution our framework makes specifically to analyses on dams. We 
present this comparison specifically on dams, while acknowledging the limitations 
of this mapping. As discussed previously, the key reference frameworks are not all 
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specific to dams, so this analysis is focused on their applicability to address the 
social impacts of dams holistically. Due to the different terminologies employed in 
the different frameworks, we sometimes found it ambiguous to decide if one of 
our dimensions and components of social impact was truly reflected in the 
reference frameworks. Thus, the comparison is to the best of our knowledge, but 
still (at least partly) subjective. 



25 
 

Table 2: Comparison of existing frameworks and the matrix framework to impacts specifically relevant to dams   
 

 Matrix framework   

Dimensions of social impact Components of social impact 

Space Time Scope Infrastructure Livelihood Community 

Up-
stream 

Down-
stream 

Resett-
lement 

Coun-
try & 
global 

Plan-
ning & 
design 

Con-
struc-
tion 

Opera-
tion 

Posi-
tive 

Nega-
tive 

Elec-
tricity 

Irriga-
tion & 
water 

Flood 
control 

Roads & 
ransport-
tation 

Land & 
hou-
sing 

Income & 
employ-
ment 

Health 
& nutri-
tion 

Social 
cohe-
sion 

Culture 
change 

RF         ~          

IRR                   

SL   ~    ~   ~          

WCD ~ ~      ~  ~ ~ ~ ~ ~  ~ ~ ~ 

IDAM    ~               

 Contribution: Ensures scholars comprehensively think through dams from a multi-
dimensions perspective including space, time and scope. Not a single of the reference 
framework features all dimensions outlined in the matrix framework 

Contribution: Ensures scholars comprehensively think through dams' social impacts components 
and their interconnectivities. Of the reference frameworks, only IDAM features all components 
outlined. However, IDAM sub-components are not evident; no interlinkages   

 

Legend:   = Addressed, ~ = Partly addressed,  = Not addressed 
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5. CONCLUSION  

Frameworks matter. Indeed, the results of a scholarly analysis are significantly 
interlinked with and frequently the direct result of the framework employed. The 
framework provides the perspective on the question at hand; it determines which 
components and dimensions of social impact to investigate – and which to 
exclude. For dam construction, an emotive and contentious topic, a comprehensive 
scholarly framework can help conceptualize the inherently complex and numerous 
issues involved with dam construction in a way that enables more transparent 
assessment of projects. 

Within the field of research on the social impact of dams, we found that 27 
frameworks have been used, yet none has been adopted as the key framework. 
Many of the frameworks have generally not been developed specially for dams, 
and may focus more specifically on one aspect such as resettlement. Five 
reference frameworks were selected as the focus for this review (the Relocation 
Framework (RF); the Impoverishment Risks and Reconstruction (IRR) model; 
the Sustainable Livelihoods Framework (SL); the World Commission of Dams 
Framework (WCD); and the Integrative Dam Assessment Model (IDAM). These 
frameworks provide vastly different perspectives on dams' social impacts. These 
differences, in turn, may undermine the consistency and credibility of analyses 
on the social impact of dams. For example, these reference frameworks largely 
neglect upstream, downstream as well as regional and global impacts (with the 
exception of WCD; the neglecting is unsurprising for RF and IRR which were 
specifically designed to study resettlement impacts). In addition, only two (RF 
and WCD) consider dams holistically from a time perspective. Within the 
reference frameworks, only IDAM objectively reports both positive and negative 
impacts. Frameworks not specific to dams, i.e. RF, IRR & SL, largely neglect 
dams' specific infrastructure impacts, particularly flood control. Whereas 
livelihood impacts are largely included, cultural change impacts are also missing 
in two of the reference frameworks (RF, IRR). Overall, the frameworks do not 
facilitate the consideration of the interlinkages between different impact 
components.   

Based on this review, we propose a new framework (which we call ‘matrix 
framework’) specifically for the social impact of dams which addresses limitations 
of the different frameworks and aggregates perspectives on the social impact of 
dams in order to unify our understanding on the topic at hand and to thus create a 
common ground for future scholarly analysis. Our framework indicates that 
assessments of the social impact of dams should start by simultaneously 
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considering the dimensions (space, time and value) of social impact and the 
components (infrastructure, livelihood and community).We attempt to 
comprehensively map dams' social impacts via this framework, while encouraging 
scholars to consider the interlinked nature of these impacts.  

A leading authority on the impact of dams on poor people was disappointed that 
“theoretical advances on dam-relevant research have been so slow” in recent 
decades (O20042015). A reason may be the lack of commonly used frameworks. 
Too many scholars start their analysis from scratch and thus studies are frequently 
difficult to compare which prevents aggregation. As a result, knowledge on the 
social impact of dams cannot accumulate. If the suggested matrix framework was 
commonly employed, it would enable comparison of projects and may thus help 
advance scholarly understanding of the social impact of dams.  

Furthermore, we imagine that a succinct scholarly framework on the social impact 
of dams may also help shape commercial SIA conduct. The particular framework 
suggested in this paper addresses many of the limitations found in contemporary 
SIA for dams, as outlined in section 3. We are particularly concerned regarding 
SIA’s frequent negligence of dams’ downstream impacts. This seems to hold true 
especially for SIAs carried out in many developing economies (T22042015). Thus, 
this framework may also be understood as an encouragement for practitioners to 
think through dams’ social impacts holistically from a spatial perspective - which 
includes considering downstream impacts. We also hope to raise awareness 
regarding the multitude of component impacts – ranging flood control to cultural 
change. Only a holistic view regarding dams’ social impacts (which our 
framework attempts to encourage based upon a critical review and the aggregation 
of 27 existing frameworks) ensures that a project can be assessed objectively.   
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APPENDIX 

1. ARTICLES ON THE SOCIAL IMPACT OF DAMS CONTAINING A 
FRAMEWORK 

Table 1: Articles on the social impact of dams containing a framework   
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Cost-Benefit Analysis 
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Dams-Framework/Rights, 
Risks and Responsibilities 
Approach 
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of the Earth 

Unique framework with 
human rights focus  

36 Rossouw & Malan 
(2007) 

Impact Assessment & 
Project Appraisal 

Framework Discussion 

37 Cuong et al. (2006) Report Impoverishment Risks and 
Reconstruction Model 

38 Jim & Yang (2006) Environmental 
Management 

Unique framework with 
focus on inundation and 
de-farming impacts  
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39 Scudder (2006) Monograph Impoverishment Risks and 
Reconstruction 
Model/Relocation 
Framework  

40 Tan & Yao (2006) Population & 
Environment  

Unique framework 

41 Ersado (2005) Policy Research 
Working Paper Series 
from The World Bank 

Cost-Benefit Analysis  

42 Becker, Harris, Nielsen, 
& McLaughlin (2004) 

Impact Assessment & 
Project Appraisal 

Technical Social Analysis 
Report/ Participatory 
Interactive Community 
Forum 

43 Cernea (2004) Keynote Address  Impoverishment Risks and 
Reconstruction Model 

44 D’Souza (2004) Political Geography Unique framework with 
unit-of-analysis emphasis  

45 Morimoto & Hope 
(2004) 

International Social 
Science Journal 

Cost-Benefit Analysis  

46 Cernea (2003) International Social 
Science Journal 

Impoverishment Risks and 
Reconstruction Model 

47 WCD (2000) Report  World-Commission-of 
Dams-Framework 

48 DFID (1999) Report Sustainability Livelihoods 
Framework 

49 Dwivedi (1999) Development and 
Change 

Impoverishment Risks and 
Reconstruction Model 
(modified) 

50 Nakayama (1998) International Journal of 
Water Resources 
Development  

Environmental Impact 
Assessment (modified)  

51 Dwivedi (1997) Monograph  Impoverishment Risks and 
Reconstruction Model 
(modified) 
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52 Scudder (1997) Monograph  Relocation Framework  

53 Pongsapich et al. (1994) Journal of Business 
Administration 

U. S. Corps of Engineers 
System of Tiers or Levels 
Framework  

54 Si (1993) PhD thesis  Unique Quality-of-Life-
Framework 

55 Cernea (1990) Discussion paper Impoverishment Risks and 
Reconstruction Model 

 

2. DEPICTION OF KEY REFERENCE FRAMEWORKS  

A. RELOCATION FRAMEWORK (RF)   

The RF by  Scudder & Colson (1982) is a four-stage-model describing "how the 
majority of resettlers can be expected to behave during a successful resettlement 
process" (Scudder, 2006):  
■ Stage 1 (Planning and Recruitment Stage) assumes that those to be resettled 

become increasingly concerned as their removal draws closer; 
■ Stage 2 (Adjustment and Coping) begins with the start of the actual 

resettlement, allegedly resulting in a drop in living standards and social stress;  
■ Stage 3 (Community Formation and Economic Development) is characterized 

by a reemergence of the resettled community. Growth may spur, the 
community develops again;  

■ Stage 4 (Handing Over and Incorporation) focuses on the second generation 
of those resettled. Herein, living standards continue to improve with the 
descendants of those resettled taking full ownerships of their lives and their 
community.  

The framework is summarized in Figure 4.  
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FIGURE 1 

 
 

B. IMPOVERISHMENT RISKS AND RECONSTRUCTION MODEL (IRR)   

The impoverishment risks and reconstruction (IRR) model by Cernea (1997) 
describes seven different impoverishment risks through displacement.  

These are: 
■ 1. Landlessness, i. e. farmers losing their land due to resettlement; 
■ 2. Joblessness, i. e. those resettled losing their job and unable to find a new 

one in the new resettlement location; 
■ 3. Homelessness, i .e. those resettled losing their home, possibly permanently, 

due to a relocation into a resettlement camp; 
■ 4. Marginalization, i. e. those resettled losing their standard of living due to 

new conditions that cannot be adjusted to in the new resettlement location; 
■ 5. Food insecurity, i. e. malnutrition due to a lack of food production capacity 

or food access in the resettlement location 
■ 6. Morbidity, i. e. severe illnesses, partly due to diseases spread by water 

borne agents due to reservoirs; 
■ 7. Social disarticulation, i. e. broken social networks due to the resettlement.  

Relocation Framework by Scudder & Colson (1982)
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place yet

▪ Communities to be 
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The framework is summarized in Figure 5. 

FIGURE 2 

 
 

C. SUSTAINABLE LIVELIHOODS FRAMEWORK (SL)    

The sustainable livelihoods framework (SL) depicts the main factors influencing 
people's livelihoods (their livelihoods assets), desirable livelihood outcomes as 
well as different livelihood strategies to reach these outcomes via the outlined 
assets. Different starting points for the SL framework are actually cited in the 
literature. For instance, McDonald-Wilmsen & Webber (2010) argue in their 
discussion of different frameworks that Scoones (1998) would have developed the 
framework. However, Bui et al. (2013) as well as Bui & Schreinemachers (2011) 
who actually employ the framework in their empirical work refer to the version of 
the framework employed by DFID (1999). Thus, we are also referring to DFID 
version. 

At its core is the asset pentagon containing five key components, namely: 
■ 1. Human capital, i. e. the skills, knowledge, ability to labor and good health; 
■ 2. Social capital, i. e. network and connectedness, membership in different 

groups as well as relationships of trust, reciprocity as well as exchanges; 

Impoverishment Risks and Reconstruction (IRR) Model by Cernea (1990) 

Impoverishment 
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MarginalizationFood insecurity
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■ 3. Natural capital, i. e. natural resources stocks such as land, forests, water 
and air quality 

■ 4. Physical capital, i. e. basic infrastructure and producer goods such as 
transport, shelter and buildings, water supply and sanitation, energy and 
access to information  

■ 5. Financial capital, i. e. financial resources such as savings (stocks) as well 
earned income (flows).  

Livelihood outcomes to reach via these assets are: (i) more income, (ii) increased 
well-being, (iii) reduced vulnerability, (iv) improved food security and (v) more 
sustainable use of the natural resource base. Livelihood strategies are not 
categorized within the framework.3  

The framework is summarized in Figure 6. 

FIGURE 6 

 

D. WORLD-COMMISSION-OF-DAMS-FRAMEWORK (WCD)    

The WCD outlines seven strategic priorities for sustainable dam construction.  

                                              
3 DFID (1999) defines livelihood strategies as "the range and combination of activities and choices that 

people undertake in order to achieve their livelihood goals".  

Sustainable Livelihoods Famework (SL) by DFID (1999)1

1 Simplified version not depicting vulnerability context as well as transforming structures and processes 
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These are  
■ 1. Gaining public acceptance for the dam project, i. e. informing and 

involving stakeholders impacted by the construction of the dam;  
■ 2. Comprehensive options assessment, i. e. if there may be viable alternatives 

to large dam construction also reaching the same goals; 
■ 3. Addressing existing dams, i. e. taking into account the changing priorities 

for water use, land development and energy demands over time;  
■ 4. Sustaining rivers and livelihoods, i. e. protecting and restoring the 

ecosystem of the river basin as well as those livelihoods relying on it 
■ 5. Recognizing entitlements and sharing benefits, i. e. providing development 

provisions to those unfavorably affected by the dam construction 
■ 6. Ensuring compliance, i. e. adherence to internationally recognized 

guidelines of dam development  
■ 7. Sharing rivers for peace, development and security, i. e. fostering 

cooperation among countries via equitable and reasonable utilization of the 
water and energy resources in the river basin.  

The framework is summarized in Figure 7. 

FIGURE 7 

 
 

World-Commission-of-Dams framework (WCD) by WCD (2000)
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E. INTEGRATIVE DAM ASSESSMENT MODEL (IDAM)    

The IDAM is a multidisciplinary model on the social impact of dams spelling out 
7 socio-economic components of impact, 7 geo-political components of impact as 
well as 7 bio-physical components of impact. Different version of IDAM were 
published, e. g. Brown et al. (2009) and Tullos et al. (2010). We refer to the latest 
IDAM version identified in the literature. All components can be either positive or 
negative. Each component is also complemented by a set of quantitative 
indicators. In this paper, we have only focused on the 7 socio-economic 
components.  

These are  
■ 1. Social cohesion, i. e. community trust, borrowing and lending networks as 

well as participation in village activities;  
■ 2. Cultural knowledge and behavior, i. e. the ethnic composition of the 

community, but also middle school enrollment rates;  
■ 3. Material culture, i. e. tombs and sites of cultural significance 
■ 4. Infrastructure, i. e. access to roads, electricity and potable water 
■ 5. Income, i. e. household income compared to watershed average 
■ 6. Wealth, i. e. housing values compared to watershed average  
■ 7. Macro-impacts, i. e. cost of resettlement and infrastructure or commercial 

value of hydropower produced.  

The entire framework is summarized in Figure 8. 
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FIGURE 8 

 

3. INTERVIEWS CITED IN PAPER 

Table 3: Interview Overview  

# Interviewee Organization Code 

1 Leading scholar American university  O20042015 

2 Senior staff Anti-dam-NGO T22042015 

3 Staff International donor T23042015a 

4 Staff International donor T23042015b 

5 Senior staff International NGO T30042015d 

 

Integrated Dam Assessment Model (IDAM) by Kibler et al. (2012)
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