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Abstract 

Participatory Geography and Dam Removals: Towards a New Paradigm in  

Environmental Research 

 

 

By 

Haylie Burkey 

Master of Arts in Geography 

 

As many dams are reaching the end of their functional life and concerns over their safety and 

ecological impact become cause of great concern for communities, river restoration through dam 

removal becomes an increasingly common remediation plan. Although monitoring efforts for 

specific ecological impacts have occurred for some dam removal projects, long-term, 

comprehensive monitoring data for many projects has not occurred. The contribution of 

community involvement to scientific monitoring efforts has become increasingly popular in 

recent years and participation in these projects has been shown to improve awareness of local 

ecological issues as well as democratize the generation of scientific knowledge. However, dam 

removal has not yet engaged participatory research. In order to examine both topics through a 

critical physical geographic lens, I reviewed peer-reviewed journal articles on both topics. Data 

was analyzed using a Foucauldian approach to explore how understanding perceptions of these 

topics can be used to determine parameters for participatory monitoring of future dam removal 

projects. Discursive practices revealed the asymmetrical relationship between power and 
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knowledge generation and how it reinforces hegemonic epistemologies. These findings reveal 

the challenges and opportunities of using participatory monitoring for dam removal projects and 

offer a potential framework for inclusion of community members in the generation of knowledge 

in dam removal monitoring.



 

 

1. Introduction 

1.1 Background 

Construction of dams in industrialized countries saw an exponential increase in the 20th 

century (Fujikura and Nakayama 2009; Malmqvist and Rundle 2002). The magnitude of 

influence these structures have had on the physical and cultural landscape has resulted in 

complex narratives and relationships of how humans relate to the environment. During the 18th 

and 19th centuries, western and industrializing countries established a paradigm on human 

progress and its link to scientific and technological advancement. For example, as human 

societies were transformed by the Industrial Revolution in the 18th and 19th centuries, the 

postulation emerged that human progress is inextricably linked to economic growth driven by 

technological advancement (Du Pisani 2006). Furthermore, anthropocentric ideas in the 19th 

century, such as Auguste Comte's 'law of progress', framed humankind's progression as 

inevitable, furthering the idea that human mastery over nature through technological 

advancement would lead to a "golden age on Earth" (Du Pisani 2006: 84). The construction of 

dams in industrialized countries during this time reinforced the ideas that technological 

advancement would lead to human progress through the mastery over nature. However, as 

paradigmatic shifts occurred in humans’ relationships with nature during the environmental 

movement of the 1960s and 1970s, the public perceptions of became increasingly negative 

(Sewell 1987). Today, studying dams and their removals through spatial phenomenology, which 

highlights people’s experiences with built structures and the environments they occur in, as well 

as the changing ideologies related to them, helps geographers to interpret changes in humans’ 

relationships to the environment (Rogers et al. 2013).  

The construction of dams in industrialized countries during the 20th century has helped shape 

the physical and cultural landscapes of the global North. While a seemingly apolitical topic, 
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using dams to control the flow of water has long been at the center of power struggles over 

control and access to natural resources (Wittfogel 1957). Dams were exceptionally powerful 

tools in the urban, industrial, and agricultural expansion of the United States. While small dams 

(<15 m in height) in the northeast helped to establish water storage, hydropower, and navigation 

during the Industrial Revolution, and levees prompted the urban and agricultural development of 

the floodplains in the Midwest, South, and Southeast, the most transformative legislation related 

to dams was the formation of the Bureau of Reclamation (BOR) in 1902 (Ho et al. 2017). 

Through water management projects the BOR allowed for, and encouraged, the settlement of the 

western United States through the taming of nature. As a result, dams were seen as symbols of 

power and often characterized as heroic in the taming of nature in pursuit of human progress 

(Gregory 1994; Kaika 2004; Duchemin 2009). This was further reinforced by policy such as the 

New Deal which used large dam infrastructure projects, such as the Hoover Dam, to employ 

people during an economic depression (Sabin 2015) (Figure 1).  
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Figure 1. Pages displaying and describing the Hoover (Boulder) Dam from California Progress: Great Projects Which Overcome 

Handicaps of the Past and Prepare the Way for a Greater Future by Herbert Floercky and Lee Shippey, published by California. 

State Department of Education (1936). Source: Internet Archive. 

 

The synthesis of increased water management and the ensuing job creation allowed for an era of 

dam construction that led to the rapid urbanization of previously uninhabitable areas. This 

philosophy that taming nature through water management would lead to human progress allowed 

for proliferation of urbanization and community development, as well as the development of 

complex cultural dynamics related to dams. 

During the emergence of major philosophical changes in research traditions for the 

discipline of geography in the 1950s, a paradigmatic shift in the discourse of environmental 

impacts was occurring. In the U.S. this shift generated legislation such as the Clean Water Act 

(CWA), Endangered Species Act (ESA), and National Environmental Policy Act (NEPA) that 
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demonstrate a changing relationship between humans and the environment (Devall 2001). This 

shift in relationship changed communities’ cultural dynamics with and narratives of dams from 

heroic to environmentally detrimental. Moreover, the negative ecological effects of existing 

dams were becoming increasingly evident. The fragmentation of rivers by dams led to negative 

ecological consequences such as changes in sedimentation, the disruption of natural flow 

regimes, and barriers to fish passage (Bednarek 2001; Crook et. al 2015; Jansson et al. 2000; 

Nilsson 2005; Tockner and Stanford 2002). Currently, these prolonged effects are becoming 

more critical and environmentalists have sought to better understand their social and ecological 

aspects. 

Critical physical geography is an approach that can help explain these issues in part by 

pushing back against Malthusian ideas about environmental change. In his seminal work “An 

Essay on the Principle of Population”, Thomas Malthus (1872) argued that as human population 

grows beyond the extent of what the environmental system can support, there is a problem for 

both humans and nature: humans will suffer as a result of the degraded resources and nature will 

not be able to recover these resources (Robbins 2020). This concept is often referred to as 

‘ecoscarcity’ (Robbins 2020). This concept, as well as variations of it, were prominent into the 

20th century where environmentalists such as Paul Ehrlich (1968) and Meadows et al. (1974) 

advocated for measures to limit population growth under the idea that human influence on the 

environment is unidirectional. 

As many geographers shifted away from environmental determinism in the 1950s, they 

began to challenge the idea that ecological issues are independent from the society that forms 

them (Morgan 2011). This allowed for the wide acceptance that society is implicit in 

environmental issues and the rejection of what Paul Robbins references as ‘apolitical ecologies’ 
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(2020). Robbins (2020) identifies several apolitical ecologies and their approaches: 

modernization, diffusion, valuation, and ecoscarcity. On a global ecological scale, the key 

principles of modernization, diffusion, and valuation approaches are: 

(1) Western/northern technology and techniques need to be diffused outwards to 

the underdeveloped world. (2) Firms and individuals must be connected to larger 

markets and given more exclusive property controls over environmental resources 

(e.g., land, air, wildlife). (3) For wilderness and biodiversity conservation, the 

benefits of these efficiencies must be realized through institutionalizing some 

form of valuation; environmental goods like wildebeest, air, and stream quality 

might be properly priced in an open market. (Robbins 2020) 

Geographers critiqued these principles for several reasons, yet the unifying theme in the 

critiques was the promulgation of hegemonic knowledge relationships—the biggest refutation is 

that Malthus’ ideas originated as political and not environmental arguments that justified 

removal of social safety nets for the poor in England. Ecoscarcity was of particular interest to 

geographers and while several critiques of ecoscarcity arose, they were typically aimed at two 

main assumptions. First, the concept assumes that the environment is a fixed source of resources 

that limits human actions and second, it assumes absolute numbers have more influence than 

technological advancement and wealth. Both of these assumptions have been proven false to a 

degree as a small number of the world’s population consumes the most resources and scarcity of 

goods has caused innovation in the past, when reductions in consumption occur or alternatives 

are generated (Robbins 2020). This supports the postulation that resources are socially 

constructed and are susceptible to changing perceptions with paradigmatic shifts. Furthermore, 
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ecoscarcity is an inherently political argument as it reveals power relationships embedded in the 

solutions to distribution and control of resources.  

Ecoscarcity has been a particularly prevalent concept in the study of water resources and 

what some have termed ‘water scarcity’. The idea of a global ‘water crisis’ became prominent in 

the 1990s and geographers have sought to examine the social construction of issues of water 

resource management and its implications. In their analysis of the ‘water crisis’ narrative, Linton 

(2004) showed that, although water scarcity gave rise to tangible constraints in some areas, the 

‘water scarcity’ narrative was not a result of a sudden change in biophysical and ecological 

changes directly related to water availability. Rather it gained precedence as a result of the 

actions of a concomitance of stakeholders that produced misconceptions that allowed it to 

emerge for their own benefit. Approaches such as Linton’s have helped glean insight into the 

power relationships embedded in seemingly apolitical water issues that have impacts on political 

and social policy. 

While understanding the nexus of communities and their relationships with water is 

central to geographic research on water resources, of particular interest is knowledge that can 

inform policy and management decisions of balancing environmental and human needs for 

sustainable water resources. Geographers have used political ecology approaches to better 

understand that they are organized on “linked axes of money, influence, and control [. . .]” and 

“[t]hey are part of systems of power and influence that, unlike the imagined steady march of the 

population ‘explosion,’ are tractable to challenge and reform” (Robbins 2020: 10). In 

acknowledging this, geographers are demonstrating that the character of these issues is not solely 

a result of population increase, rather they are systems pervaded by power relationships and as a 

result, they are not politically inert and can be remedied. 
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One area of study in geography that involves water resources and power relationships is 

dams. As many dams from the dam building era are reaching the end of their functional life and 

concerns over their safety and ecological impact become cause of great concern for communities, 

river restoration through dam removal becomes an increasingly common remediation plan (Pohl 

2007). While there are many issues related to dam removal and whether it should occur, one of 

the largest problems related to approved dam removal projects is the lack of monitoring. 

Although monitoring efforts for specific ecological impacts have occurred for some dam removal 

projects, long-term monitoring data for many projects is not readily available (Rubin et al. 2017; 

Mulligan et al. 2020; Lehner et al. 2011). 10 percent of project records determined any 

monitoring took place (Bernhardt et al. 2005) and many of those studies are short (less than five 

years) and do not sufficiently represent the wide variety of dam, watershed, removal types, and 

social dynamics in dammed landscapes (Foley et al. 2017). Given the coevolution of 

communities and dams, there are complex cultural dynamics in how communities experience 

dammed landscapes. While experiences with them differ among community members, there is 

typically some type of identity related to it. 

Understanding the relationship that communities have with the environment and how that 

shapes their interactions with it has shaped the discipline of geography. Similar to other social 

disciplines, critical physical geographers desire to contribute to human betterment. However, 

they emphasize that public and social policy should be determined by the concerns of 

communities rather than unilaterally determined by outside agencies (Seamon and Lundberg 

2017; Lave et al. 2018). The geographic concept of place has been shown to be connected to 

people’s interest in local initiatives, indicating that local community projects could be an 

effective tool for understanding how to engage communities in environmental remediation 
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projects (Kasten et al. 2021; Larson et al. 2020). How community involvement contributes to 

scientific monitoring efforts related to environmental and ecological degradation has become 

increasingly popular, particularly the use of participatory research. 

Some of the earliest forms of participatory research came from geographic research on 

poverty in Detroit where local neighborhood residents’ perspectives were incorporated into the 

collection and analysis of data to generate maps revealing racial inequities in school redistricting 

(Bunge 1969) (Figure 2).  
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Figure 2. Proposed high school redistricting maps from the Detroit Geographical Expedition and Institute in response to the 

Detroit School Board's proposed plan. Source: Bunge et al. 1969. 

 

Similarly, participatory research can help to remedy the lack of monitoring as well as impel 

community involvement in local ecological issues. Participatory research can be used to monitor 

a wide range of ecological phenomena and has made contributions to the understanding of bird 

migration, water resources, soil, climate, and astronomy (Cooper and Lewenstein 2016; Miller-

Rushing et al. 2012; Silvertown 2009; Storey et al. 2016). Many agencies are exploring 
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participatory research for its comparable quality of research-grade data and its ability to 

contribute to long-term monitoring (Conrad and Hilchey 2011; Kosmala et al. 2016; McKinley et 

al. 2017).  

However, participatory research monitoring can face many obstacles to its efficiency and 

perception of the success of projects. Some of the biggest obstacles to participatory research 

projects can be (ironically) participation, financing, competing definitions of success, and 

governance (Costa et al. 2018; Evans et al. 2019).  Yet, as technology advances and 

collaboration between citizens, stakeholders, and scientists occurs, participatory research 

becomes a viable monitoring option for dam removal projects. While research on participatory 

research has helped us understand its benefits and obstacles for monitoring a wide range of 

ecological variables, further research is needed to explain how it can benefit monitoring of dam 

removal projects, which have not been paired to the extent of other environmental research. 

This synopsis of communities’ complex relationships with dams and their landscapes, the 

negative ecological consequences of dams, and participation in the scientific knowledge 

generation process has shown that there is a ‘window of opportunity’ within the discipline of 

geography (Chaffin and Gosnell 2017). This window of opportunity could provide valuable 

knowledge on the relationship between impacts of power relations and rigorous knowledge of 

biophysical systems to benefit eco-social transformation. Critical physical geographers such as 

Rebecca Lave and Brian Lutz have examined this relationship between the social and ecological 

in their pioneering work, “Hydraulic Fracturing: A Critical Physical Geography Review” (2014). 

In addition, Foucault has examined spatial structures that govern the production of knowledge 

and how that relates to power relationships (Couper 2015). Although not used as a discrete 

theoretical framework, Foucault’s notion of power relationships and formations of ‘truths’ were 
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used complementarily to analyze discourse within this critical physical lens. Thus, the theoretical 

framework for my research is comprised of a critical physical lens that relied heavily on 

Foucault’s notion of power relationships. 

A recent growing distrust of expertise has occurred, particularly evidenced in the denial of 

anthropogenic climate change and opponents of the COVID-19 vaccine, predominantly, in the 

global North. Therefore, it should be noted that this thesis is not meant to be a negative exegesis 

of scientific practice, rather it aims to involve those who are affected by the socio-ecological 

decisions predicated on scientific data. Concerns have been raised which call into question 

objectivity and whether the layperson should engage in scientific research when they have a 

stake in the results. My thesis takes the approach that investment in the outcome of scientific 

research does not equate to a lack of credibility that rigid adherence to neutrality and objectivity 

suggest. Conversely, it increases scientific rigor and integrity through the inclusion of data from 

a myriad of human perspectives that can then be subjected to scientific practice (Harvey 1984).  

As participants engage in the scientific method, it allows for the closing of the gap in knowledge 

for both scientists and participants that can broaden scientific understanding. 

1.2 Research Objectives 

The purpose of my research is to examine how participatory research can be used to monitor 

ecological variables in dam removal projects in the global North. My study seeks to determine 

main principles that should guide the framework for participatory research monitoring of dam 

removal projects by investigating the discourse on the generation of knowledge surrounding 

participatory research monitoring and dam removal. The goal of my thesis is twofold: 1) to 

identify intersecting themes in the discourse of participatory research and dam removal; 2) 

determine the main principles a framework for participatory research monitoring of dam removal 
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projects should be based on. This research will propose a model for participatory dam removal 

monitoring in the global North as well as contribute to a broader understanding of the inherent 

power-knowledge relationship within ecological issues and may play a role in the crafting of 

effective, efficient, and practical solutions for participatory research projects that can be 

implemented in dam removal projects. 

1.3 Research Questions and Hypothesis 

Following an extensive review of the literature, two research questions emerged: What are 

the most common themes surrounding participatory research and dam removal projects that 

reflect the current power structure in knowledge generation; what are the main principles that 

should guide the framework for participatory research monitoring of dam removal based on the 

identified themes? While the main goal of my study was an exploratory approach to discourse in 

participatory research and dam removal projects, I argue that the shifting paradigm of power-

relationships related to human-environment interaction provides a window of opportunity for 

participatory research to be used in the monitoring of dam removal projects. Subsequently, 

participatory research can be used in this window of opportunity to move toward a more 

democratic form of knowledge generation. 

1.4 Terms and Definitions 

There are many nuanced terms and meanings associated with the democratization of 

scientific research and monitoring. Therefore, it is important to establish what it meant by 

participatory research. Some geographers have criticized the use of the term ‘participation’ 

claiming that it is being deployed to reinforce power relationships and benefit a plethora of 

political agendas much like Foucault’s concept of “polyvalence,” the chemical term for an 

element’s capacity to develop multiple bonds (Foucault [1978] 2012: 10, Kothari and Cooke 
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2001). Others, however, have acknowledged the power relationship in the use of the term 

participation and retheorized it to be consistent with poststructuralism (Kesby 2005). Although 

there is no firmly established common definition, participatory research’s purpose within 

geography is described as “to democratize research design by studying an issue or phenomenon 

with the full engagement of those affected by it. It involves working collaboratively to develop a 

research agenda, collect data, engage in critical analysis, and design actions to improve people’s 

lives and effect social change” (Breitbart 2016: 198). Typically, this includes the co-ownership 

of data between participants and researcher and a social action component that is highlighted for 

its value in research. Thus, my study uses the term ‘participatory research’ to mean approaches 

where those who are conventionally researched are directly involved in all stages of research and 

that consist of co-ownership of the data. 

The term discourse is generally understood to mean the study of language and how it is used 

in society either in conversation or documents. However, there are also nuanced meanings 

associated with the term and its influence on the type of research employed. Typically, there are 

two major approaches to discourse analysis: ethnomethodological or Foucauldian. The 

ethnomethodological concept of discourse is principally focused on the structures of interaction 

that produce meaning, whereas the Foucauldian concept of discourse is concerned with how 

historically and socially established sources of power affect the construction of knowledge 

through language (Given 2008). My use of the term ‘discourse’ refers to the Foucauldian concept 

of discourse, a topic I will discuss in more detail in Chapter 2. 

1.5 Significance 

It is clear that participatory research is becoming widely considered in monitoring projects 

not only for its benefits in data contribution, but for increasing awareness of local ecological 
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issues within communities as well. A study of the synthesis of discourse surrounding 

participatory research and dam removal projects is important for several reasons. First, 

understanding the discourse around participatory research and dam removal can help 

geographers understand the power relationships that shape the social realities around these 

topics. This will help to elucidate what parameters will be successful in future projects. 

Additionally, analysis of more than one topic can allow for the synthetization of knowledge for 

practical applications. A framework of practical parameters with a high likelihood of success, 

will help to improve policy and decision making related to community monitoring of dam 

removal projects. 
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2. Literature Review  

2.1 Introduction 

Research on community involvement in science and the impact of dams have been studied 

across a variety of disciplines. The field of social science has detailed the emergence of 

democratized scientific practices as an increasingly viable practice for monitoring ecological 

projects (Burke and Heynen 2014). Comparably, the field of natural science has responded to the 

increase in dam removals with an emerging body of research on the ecological and social effects 

of dams (Doyle et al. 2003; Kondolf 1997; Carlson et al. 2018). My research will elucidate 

geographic issues by referencing research on participatory research and dam removals within the 

discipline. Through discourse analysis, my research aims to integrate theory and method of these 

two topics. This chapter investigates participatory action research within the discipline of 

geography, explores dams and their significance, and lastly, explores the theoretical framework 

of critical physical geography and its relevance to these topics.  

2.2 Critical Physical Geography 

Historically, geography was proselytized for its bridging of the social and natural worlds 

(Herbert and Matthews 2004; Unwin 1992; Johnston 2005). This coalescence was propelled 

largely by the regional specialization of geographers prior to the 1950s (Couper 2015). 

Succeeding the 1950s, the discipline of geography saw a shift toward the precedence of 

systematic geography over regional specialty (Rogers et al. 2013). This furthered the division of 

geography into physical and human branches. Toward the end of the 20th century, geographers 

began to call for the reintegration of human and physical geographic research (Thornes 1981; 

Goudie 1986; Massey 1999; Clifford 2002) and some attempted to bridge this divide within the 

discipline (Raper and Livingstone 2001). A recent attempt that has gained precedence is the field 

of critical physical geography (henceforth CPG). CPG is an emerging field that seeks crucial 
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awareness of social power and extensive knowledge of biophysical science through the synthesis 

of physical geography and critical geography (Lave et al. 2018).  

Physical geography as a subdiscipline emerged in the mid-19th century and dominated the 

discipline into the mid-20th century. Although it encompasses a variety of branches, the term 

physical geography is generally understood as the study of the spatial and environmental 

processes that shape the Earth’s surface (Rogers et al. 2013; Lave et al. 2018). During this time 

pioneering work occurred in areas such as paleoclimatology (Koppen and Wegener 1924 

[2015]), geomorphology (Davis 1899), and human-nature relationships (Marsh 1864 [1965]). 

However, environmental deterministic assertions emphasizing the unidirectional influence of the 

environment on the social world advanced physical geography’s loss of precedence (Huntington 

1915; Ratzel 1901; Semple 1911). Furthermore, after World War II critiques of geography 

emerged citing a lack of systematic methods that produced calls for a more generalizable 

knowledge rather than region-specific proficiency (Poole 1944; Ackerman 1945). In the 1950s 

and 1960s, the discipline experienced a radical transition in objective and approach, known as 

the ‘Quantitative Revolution’ (Johnston 1979 [2016]), that led to the formation of a spatial 

science paradigm (Couper 2015; Lave et al. 2018). This spatial science paradigm produced 

geographic developments in modelling (Kemeny and Snell 1962 [1973]; Chorley and Haggett 

1967), remote sensing (Lancaster 1968), and diffusion processes (Brown 1968; Hägerstrand 

1966; Morrill and Pitts 1967). Yet, toward the end of the 1960s, geographers recognized the 

necessity of researching social processes to understand spatial structure. 

Critical geography arose in the 1970s in order to explicate how socio-political structures 

shape space (Lave et al. 2018). Moreover, it sought to understand the socio-political structures 

that affect how objects interact with each other in specific spaces. While literature on critical 
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geography shows that some researchers use it simply as a methodology (Dunn 2007; Pacheco 

and Velez 2009), most geographic research has used it as a theoretical framework and as 

methodological research to understand the complex dynamics of space (Blomley 2006; Gulson & 

Symes 2007; Kuntz & Berger 2011; Morrison, Annamma, & Jackson 2017; McKenzie and Tuck 

2015). Furthermore, some have used it to address knowledge-construction processes in dialogue 

(Gildersleeve & Kuntz 2011).  While there was a plethora of applications for critical geography, 

growing environmental concerns seemed to be an area largely neglected by this geography at the 

time. 

The 1970s saw a substantial increase in concerns about human impacts on the environment. 

Subsequently, a resurgence in the geographic discourse on treatment of social and environmental 

systems as integrated socio-environmental systems occurred (Bayliss-Smith 1982; Fischer-

Kowalski and Haberl 1998). However, the systems approach has been critiqued for not providing 

thorough investigations of underlying issues that create environmental crises (Brand 2016; 

Gandy 2002; Swyngedouw and Heynen 2003). Along the same lines, some physical geographers 

also considered philosophical theory in the development of alternative approaches in the 

discipline. Thornes (1981) asserted that the use of unconventional approaches to climatology and 

meteorology could allow geographers to apply their knowledge in a more significant capacity. In 

similar manner, Rhoads et al. (1999) called for the integration of philosophy and methodology in 

geomorphology. However, critiques arose of the oversimplified representation of humans by the 

systems approach and physical geographers (Richards and Clifford 2008).  

Although physical and critical geographies have attempted to integrate social and natural 

sciences, there is a readily apparent disconnect that leaves several issues at the periphery. Along 

these lines, Lave et al. (2018) argues that research should use a CPG approach that integrates the 
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social and biophysical to understand the current diversity of eco-social relations, the beliefs that 

environmental science and decision-making are predicated on, and how those beliefs are being 

used to justify actions. Furthermore, a key tenet of CPG is that it disputes the prevalent discourse 

that there is a unidirectional effect of humans on the environment and that discourse often 

neglects to address the power relationships that influence the human-environment relationship 

(Morgan 2011; Lave et al. 2018). In other words, CPG allows for the understanding of the social 

systems, physical landscapes, and power-knowledge relationships by studying their intersection 

and their subsequent influence on each other. 

As a result of covering a variety of topics, CPG has a range of epistemological positions that 

Lane (2018) demonstrates as a spectrum on a scale (Figure 3).  

 

 

 

Figure 3. Diagram of the spectrum of epistemological positions and CPG research’s occupancy on the spectrum Moving from left 

to right, the spectrum ranges from ‘Truth’ representing positivism and empirical research, ‘veiled Truth, representing critical 

realist positions, ‘situated truths’ represents multiple truths existent in lived experiences, ‘ethics and justice’ representing 

constructionist positions of an external world that is co-produced with human action, and ‘Construction’ representing 

Constructivism where there is no material world only a collectively created world. Source: Lave et al. 2018 

  

 

Similarly, CPG covers a rage of methodologies. For example, Wilcock et al. (2013) used 

ethnographic case studies to highlight convergent perspectives of landscape understandings 
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through Indigenous knowledges and relational approaches to geomorphic analysis. Furthermore, 

critical physical research has elucidated citizenship and gender’s roles in soil science (Mauro 

2014), the exclusion of local and culturally meaningful knowledge in nomenclature (Barron et al. 

2015), and helped to better understand the disparities between physical geographic and social 

discourse on energy production (Lave and Lutz 2014). While CPG research covers a breadth of 

topics, methodologies, and epistemologies that undertake the eco-social conditions society 

currently faces, it also aims to address scientific inquiry’s effect on those conditions. 

2.3 Participatory Research and Science 

Participatory research is commonly understood to involve the study of phenomenon with the 

engagement and collaboration of those most affected by it and the researcher in the research 

design, data collection, critical analysis, and subsequent actions to achieve social change 

(Breitbart 2016; Kindon et al. 2007). Although it is becoming a leading approach in geographic 

research, participatory research in science has been occurring throughout most of recorded 

history (Miller-Rushing et al. 2012). Community members have made substantial contributions 

to scientific knowledge of ecology such as natural history collections, weather phenomena, and 

agronomical events (Miller-Rushing et al. 2012). Throughout history, many community 

members were considered experts in their field and were enlisted to contribute to what was 

considered professional scientific research (Brenna 2011; Vetter 2011). This exemplifies the co-

created nature of scientific research prior to the professionalization of science in the early 19th 

century. 

The professionalization of science can be traced back to Comte’s (1830) positivist ideas on 

the development and organization of knowledge. As society experienced a period of growth and 

subsequent turmoil during the 19th and 20th centuries, many people sought ways to organize and 
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understand the world around them, particularly through science. The development of scientific 

journals, societies, and the opportunity for more pioneering research led to the development of a 

system wherein scientists decide the legitimacy of knowledge through publication and education. 

Widespread challenge for the integration of marginalized perspectives in research came about in 

the 1960s and 1970s where Freire (1970 [2014]) and others advocated for participatory research 

as an approach to address the problematic ethics of research conducted on behalf of people 

(Breitbart 2016). Freire’s work demonstrates that a key component in participatory research is to 

address the power-relationships by sharing power between participants and researcher to benefit 

the community.  

Geographic research in this arena produced some of the pioneering studies of participatory 

efforts. William Bunge’s pivotal work in radical cartography known as ‘Geographical 

expeditions’ (1969), aimed to give rise to local perspectives of those living in poverty in Detroit 

by incorporating neighborhood residents in the collection of data and subsequent analysis. 

Reports detailing the results of these studies were used by the communities to expose systemic 

racism in the proposed redistricting by the Detroit School Board (Bunge 1969) (Figure 2). Bunge 

adopted some of the key tenets of participatory research: “the importance of field research as an 

educational tool; the power of knowledge when used to design social actions to make a 

difference in people’s lives, [and] the acceptance of professionals as both teachers and students” 

(Breitbart 2016: 199). Similarly, Caitlin Cahill’s (2007) research on gentrification in the Lower 

East Side of New York City employed the perspectives and lived experiences of young working-

class women of color to show the relationships between representation and socioeconomic 

disinvestment in communities.  
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2.3.1 Participatory GIS 

One domain in particular that saw a dramatic shift in the perception of its use was 

Geographic Information Systems (GIS). In the 1960s, GIS emerged as a computer application as 

a result of multiple projects; most prominently the Canada Geographic Information System, the 

UK’s Experimental Cartography Unit, and the endeavors of Duane Marble at Northwestern 

University (Goodchild 2018). In its infancy, GIS was primarily technology-led and focused on 

its use in spheres such as transportation research, land use planning, and topographic map 

development (Goodchild 2018). As it progressed in the following decades, it was seen as a 

technological revolution. However, debate emerged about the ethics and limitations of GIS use.  

While some were concerned with the technological limitations of spatial data analysis, others 

were concerned with the positivist and reductionist episteme surrounding it. According to 

Obermeyer (1998), the creators of GIS made intentional choices about the arrangement of the 

technology based on the temporal and spatial paradigm it was created in. She explains that this 

was “largely white males employed in academic and governmental institutions in North America 

and Europe” (Obermeyer 1998: 65). While technological limitations shaped the foundations of 

GIS, prominent spatial and social theories of that time (i.e. positivist and reductionist) also 

shaped the type of GIS that were then available. 

GIS entered the field of geography at a time when critical human geography had reached its 

pinnacle. This was predominantly due to the culmination of efforts from feminist, Marxist, and 

human geographers (Pickles 1993). In particular, one of the biggest critiques of GIS was its 

exclusionary nature. Due to it being created as a technical tool in a positivist environment by 

mostly white males in academic and governmental institutions, many groups were 

underrepresented in and left without access to GIS. Many scholars took notice of this and 
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championed for new approaches in GIS (Dobson 1993; Obermeyer 1995; Pickles 1995). This 

resulted in a paradigmatic shift to post-positivism which emphasized intricate social theories in 

order to question the power structures inherent in knowledge production and who those power 

structures serve.  

Advances in technology coupled with discourse on democratization created a different 

systematized role for GIS in education and research through more varied applications, theories, 

and approaches.  These advancements acted as a harbinger for participatory GIS (PGIS). In the 

literature, a general definition of PGIS is lacking due to the increasingly blurred boundaries 

between different types of involvement. Throughout my research, I use the term PGIS to refer 

broadly to community-integrated GIS, participatory GIS, and public participation GIS. While 

PGIS does not have one succinct definition, some key aspects are the restructuring of who 

‘participants’ are to be more inclusive of the public and marginalized groups, as well as 

incorporating local and indigenous knowledge (Dunn 2007). These efforts have resulted in 

geographic studies of how indigenous place-based knowledge can contribute to landscape-

process scientific research in the Alaskan Arctic (Eisner et al. 2012), the benefits of urban parks 

on communities’ physical health (Brown et al. 2014), and identification of areas at high risk of 

land degradation (Al-Wadaey and Ziadat 2014). Broadly, these studies found that the integration 

of GIS can be a crucial tool for addressing socioeconomic, ecological knowledge, and 

conservation issues while simultaneously engaging communities in important decision making.  

While reviewing the literature on the evolution of PGIS and participatory research efforts, it 

appeared that participatory research is following a similar trajectory. Parallels can be drawn 

between the exclusionary nature of who was able to participate in the early stages of GIS and 

what knowledge is valued or deemed ‘professional’ in science, specifically as it related to 
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participatory research monitoring efforts. These parallels can provide insight into the future of 

participatory research as well as offer examples of best practices that can translate to 

participatory research efforts. 

While participatory research has shown to have many benefits, there are also challenges 

associated with it. Studies on a variety of participatory research topics, from urban geography 

courses (Cope 2009) to collaborations with public programs (Breitbart 2016), showed that 

differing levels of commitment, incongruous priorities and goals, and differing perceptions of the 

level of what ‘participation’ is can cause conflict in projects and affect their success (Pain 2009; 

Perkins and Wandersman 1990). While these challenges may seem to be insurmountable, 

participatory research produces data that has been shown to be accurate, useful, and to benefit 

communities’ needs by incorporating them in all aspects of the project design (Kosmala et al. 

2016).   

2.4 Dams 

Dams are prominent features of river systems throughout the world and as such, research on 

their effects and removal have become an interdisciplinary research effort. Dams have been part 

of what geographers have referenced as the “Modernist quest to tame and control nature” (Kaika 

2006: 276). As a result, dams became paradigmatic symbols of power, being a physical 

representation of human ingenuity to tame and control nature. However, they have also become 

symbols of the debate surrounding the metamorphosis of ‘natural’ landscapes to expand urban 

landscapes (Kaika 2006).  

The discourse of dams as heroic in the urbanization of landscapes is particularly evident in 

the settlement of the American West. As the American empire expanded westward, reaching 
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from the Atlantic to the Pacific, settlement was dependent on acquiring water (Fairfax and 

Russell 2014). The formation of the Bureau of Reclamation (BOR) in 1901 was intended to 

encourage settlement of the west through agricultural assistance but the agency’s stated mission 

was to ‘reclaim’ desert lands (Fairfax and Russell 2014). Initially projects were small, however 

the New Deal ushered in an era of larger-scale projects through federal work programs to 

stabilize the economy and create jobs (Sabin 2015; Gregory 1994; Fairfax and Russell 2014). 

This led to the construction of larger dams and the formation of the idea that dams were heroic to 

the American people in job creation and in the taming of large rivers. One of the most prominent 

examples of the heroic discourse of dams is the Hoover Dam (Figure 1). The Hoover Dam was 

completed in 1935, stands at 221m in height, and has been referenced as “one of the country’s 

most enduring landmarks” and “one of America's Seven Modern Civil Engineering Wonders” 

(Schwer and Daneshvary 1997: 37). These statements show what a prolific effect dams had on 

not only the physical landscape, but the socio-ecological relationship of that paradigm.  

 While dams were seen by the public as heroic during the dam building era, due to their 

portrayal by governments as feats of engineering that could create jobs while taming nature, 

environmental movements in the 1960s and 1970s show a shift in perception of dams. The 

construction of new dams was being seen by communities in terms of their environmental and 

socioeconomic effects (Fujikura and Nakayama 2009). As ecological issues became more well 

known, geographic literature has detailed dam impacts such as river channel evolution in 

response to change in base level, the effects of logging on stream temperature, fluvial flow 

regime change, and sediment transport (Liro 2015; Robinson and Dupeyrat 2005; Graf 2001; 

Moore et al. 2005). As data became more available and many of the negative effects of dams 

became known, the discourse surrounding dams shifted to mitigating the negative effects of these 
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impoundments as a critical issue. Mitigation techniques such as functional flow regimes to 

mimic natural flow regimes (Viers et al. 2017), fish ladders to allow the passage of fish to 

upstream habitat (Giridov and Shilin 1999), and sediment management such as sluicing and 

dredging (Kondolf et al. 2014; Yu et al. 2017), have been explored but were found to be costly 

and to not address the underlying causes of the problem. While many studies focused on the 

physical effects of dams, studies have increasingly focused on the social aspect. For example, 

geographers have studied the socio-political systems that influence water management decisions, 

as well as the how the water cycle shapes, and at times restrains, communities (Swyngedouw et. 

al 2002; Loftus and Sultana 2012; Forsyth 2005; Perreault 2006). Furthermore, geographers have 

studied the evolution of the meaning of dams, how those meanings vary spatially, and how 

discourses of dams demonstrate the evolution in meaning (Baghel 2014; Flaminio et al. 2021). 

The synthesis of these areas of study will need to occur in order to better understand the socio-

ecological challenges of dam removal. 

Research on dam removal has become an interdisciplinary research effort. As for 

geography, research has typically focused on the physical responses to dam removals with 

studies on the continuity of ecological and geomorphological effects (Magilligan et al. 2021), 

pedogenesis and its effect on vegetational succession (Lafrenz et al. 2013), and the temporal 

effects of sediment release on a channel’s return to dynamic equilibrium (Fields et al. 2021). 

While some studies have documented monitoring efforts of specific physical responses to dam 

removal projects, long-term monitoring data for many projects is not readily available (Kaika 

2006; Rubin et al. 2017; Mulligan et al. 2020; Lehner et al. 2011). 10 percent of project records 

determined any monitoring took place (Bernhardt et al. 2005) and many of those studies are short 

(less than five years) and do not sufficiently represent the wide variety of dam, watershed, and 
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removal types nor the historical and social contingencies that affect these projects (Foley et al. 

2017).  

Recent studies have sought to include the social dynamic of dam removal in research. For 

example, geographers have used political ecological approaches to understand how the historical 

and geographical contingencies of regions influence dissension over dam removal (Fox et al. 

2016). Moreover, understanding the reasons proponents and opponents of dam removal use to 

justify removal or the dam remaining has helped geographers to understand differing valuations 

of environments (Jørgensen and Renöfält 2013). Understanding the socio-ecological nexus of 

dam removals is important to address the embedded power relationships in the research and 

process of this phenomenon. Magilligan et al. (2017) examined the intersection of ecological 

restoration and environmental politics around several dam removal cases to understand broader 

systems of power. Furthermore, geographers have used critical physical approaches to show that 

dam removal projects should include multiple stakeholders to address power relationships and 

change the way we approach science and the way that knowledge is generated (Dufour et al. 

2017). 

2.5 Gaps in the Literature  

During my literature review, I found that there was a lack of literature on the discourse of 

participatory research, dam removal projects, and how to synthesize the knowledge for practical 

benefits.  Due to its increasing popularity, participatory research has been studied by various 

disciplines to better understand the perception of participatory research and what contributes to 

its success or limitations. Similarly, studies on dam removal and its monitoring have become 

increasingly popular as dam removals become more common and require monitoring. Despite 

pioneering work in these areas, a rigorous, critical physical theoretic analysis of participatory 
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research and dam removal in mixed methods research has been a neglected area in the discipline 

of geography. In the next section, I will show how my study provides a unique attempt to 

analyze power-knowledge relationships in participatory research and dam removal as well as its 

application for project parameters through a critical physical geographic lens. 
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3. Methodology  

3.1 Introduction 

The study design for this thesis used a two-phase mixed methods approach that incorporated 

a quantitative and a qualitative component to analyze participatory research and dam removal. 

Due to the differing nature of the two data sets, data collection and analysis were done separately 

for each topic. The quantitative method was used to produce close-ended data of the variables 

and the qualitative was used to produce open-ended data to reveal the connection between the 

variables. Furthermore, the quantitative results were used to understand the prevalence of words 

in order to inform the generation of codes that accurately reflect the discourse regarding both 

participatory research and dam removal for the qualitative analysis. The qualitative results 

informed the themes that indicated the main principles that should guide the framework for 

participatory research monitoring of dam removal projects. Practically and procedurally, this 

approach provided a functional strategy to understand the complex research problems and 

questions associated with a Foucauldian discourse analysis of participatory research and dam 

removal. 

Quantitative and qualitative data collection techniques have both strengths and limitations in 

the types of information they provide. Mixed methods research offers the ability to gain more 

insight into and better understand problems than either approach by themselves. Cresswell and 

Cresswell (2018) have put forward the core characteristics of mixed methods to be used to define 

the methodology: 

• It involves the collection of both qualitative (open-ended) and quantitative (close-

ended) data in response to research questions and hypotheses. 
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• It includes the rigorous methods (i.e., data collection, data analysis, and 

interpretation) of both quantitative and qualitative data.  

• The two forms of data are integrated in the design analysis through merging the 

data, explaining the data, building from one database to another, or embedding the 

data within a larger framework. 

• These procedures are incorporated into a distinct mixed methods design that 

indicates the procedures to be used in a study. 

• These procedures are often informed by a philosophy (or worldview) and a theory  

Mixed methods research is sometimes equated with multimethod, mixed research, integrating, 

synthesis, and mixed methodology. Throughout my research I use the term ‘mixed methods’ and 

‘mixed methods research’ interchangeably, following with the practice of more recent writings, 

the SAGE Handbook of Mixed Methods in the Social & Behavioral Sciences, and SAGE’s 

Journal of Mixed Methods Research (Bryman 2006; Cresswell 2015; Tashakkori and Teddlie 

2010).  

The last two decades have witnessed significant methodological and epistemological 

diversification in the discipline of geography. Consequently, there has been significant growth in 

mixed methods research within the discipline. A study by Osborne and Jones used empirically 

led mixed methods to demonstrate how biosensing can be used in geographic fieldwork to 

provide contextual information to how people relate to their environment (2017). Moreover, a 

study on the complexities of energy and water use in households used a time-geographical mixed 

methods approach to understand how resource usage and usage data are related to user 

perspectives (Köhler and Trygg 2019). Ultimately, authors concluded that using mixed methods 



30 

 

research allowed for the generation of insight to the underlying causes of phenomena and a more 

comprehensive understanding of subjects to which various theoretical perspectives can apply. 

3.2 Study Area 

My study area consisted primarily of dam removal and participatory research projects in the 

global North (Figure 4).  

 

Figure 4. Map of countries in the global North and global South. Source: Map by Haylie Burkey (2022). 

 

The Dictionary of Human Geography defines the global North as “Those countries found mainly, 

but not exclusively, in the northern hemisphere, characterized by high levels of economic 

development” (Rogers et al. 2013). The global North provided a suitable area of study due to the 

industrialization of these regions during the dam building era and the subsequent end of the 

dams’ functional lives at this time (Dynesius and Nilsson 1994). Similarly, these regions also 

have a large amount of accessible literature on participatory research projects that have occurred 
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there. This is not to say that similar research has not occurred in the global South, rather it is a 

reflection on the data sets that were available at the time of my research. Additionally, no 

significant differences in thought related to dam removal were found between North America, 

Europe, and Australia. Therefore, articles were not further refined by subgroups within the global 

North in order to strive for scientific rigor.  Focusing on the global North allowed me to extract 

the necessary amount of data for my research to examine the intersection of these two topics for 

practical application.  

3.3 Data Collection  

Data for my analysis was collected between March 2021 and December 2021. My research 

conducted an exploratory content analysis of participatory monitoring and dam removal reported 

in the relevant literature. Content analysis can encompass all recorded forms of communication, 

however for the purpose and scope of my project I relied explicitly on peer-reviewed articles 

from scientific journals (see Appendix A). In order to draw from a variety of disciplines and 

perspectives, articles for the analysis were identified by searching the California State University 

library and were collected from 32 different journals (see Appendix A). Based on the scope of 

my research, titles, abstracts, and content were evaluated to identify studies of participatory 

research as well as dam removal projects published explicitly in peer-reviewed articles from 

scientific journals. 

I used terms such as ‘citizen science’, ‘participatory research’, ‘dam removal’, ‘monitoring’, 

and combinations thereof with logical operators AND/OR to identify relevant articles for my 

analysis resulting in a total of 209 articles that met my preliminary search criteria.  In order to 

further refine my preliminary search results, exclusion criteria were established. This involved a 

temporal component that excluded articles published before the year 2000. Additionally, a 
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manual examination component for relevance was employed. First, abstracts and key words were 

evaluated to exclude articles whose subject focus was not relevant to participatory research or 

dam removal. In order to further refine the data sets, manual examination of remaining article 

content was performed. Meta-analyses offer insight from a variety of literature on a subject and 

were therefore deemed an important inclusion for a comprehensive data set. As a result, the final 

dataset was restricted to 67 articles. 

3.4 Data Analysis 

My analysis took a critical physical geographic perspective informed by Foucault’s notions 

of power relationships and ‘truths’ to combine a quantitative measure of participatory research 

and dam removal discourses with a qualitative text-based analysis. This was done to understand 

power relationships in the discursive structures surrounding participatory research and dam 

removal that affect the generation of scientific knowledge in order to inform project parameters 

for participatory efforts in dam removal monitoring. My analysis followed the coding procedures 

outlined in Key Methods in Geography where a manifest content analysis was used to quantify 

prevalent words that occurred in the discourse and using them to generate descriptive codes 

(Cope 2016). Moreover, the descriptive codes were used to inform analytic codes that fit into the 

critical physical geography framework. The following sections will detail the methods used in 

my analysis. 

3.4.1 Foucauldian Discourse Analysis 

 Foucauldian discourse analysis is a prominent discursive approach to identify knowledge 

and power relationships within language in a temporal and social context. For Foucault, the 

phenomenon of discourse was a way of representing knowledge, and when coupled with social 
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practice, defines the reality of the social world and things that inhabit it (Foucault 1972 [1989]). 

In other words, Foucault’s notion of discourse is more than a way of thinking, it is a way in 

which power is exercised to reinforce hegemonic practices. Foucault (1972 [1989]) expounded 

on this by focusing on how some discourses have helped determine what structures have come to 

be accepted as ‘truths’ in how the social world is organized, while others are marginalized. 

Although he expatiates about discourse in great detail, he never explicitly defines it or outlines it 

as a methodological approach. 

Waitt explains that, while no explicit definition of discourse is provided, Foucault’s work 

reveals three descriptions that delineate the idea of discourse: 

1. [A]ll meaningful statements or texts that have effect on the world; 

2. [A] group of statements that appear to have a common theme that provides them 

with a unified effect; 

3. [T]he rules and structures that underpin and govern the unified, coherent, and 

forceful statements that are produced. (2016) 

Within Foucauldian discourse analysis, these descriptions can be used to identify discourses that 

explicate the historically and socially established systems of power that dictate the validity of 

knowledge and within a larger constructionist framework, investigate the repudiation of certain 

knowledge or ‘truths’ (Foucault 1991 [2012]; 1998 [2012]). Moreover, an understanding of 

power relationships and marginalized perspectives, or ‘truths’, can help address how these 

inequalities are sustained and induce social change.  

Multiple disciplines have used Foucauldian methodologies to understand social realities. 

Studies on tourism that employed Foucauldian discourse analysis found that class distinction, 
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competing storylines, and imprecise discourse of sustainable tourism shape the socio-spatial 

complexity and regional development of an area (Fazito et al. 2016; Hanna et al. 2015; Meekes 

et al. 2020). Furthermore, geographers have employed Foucauldian methodologies to understand 

the role of geocoding in governmental knowledge production that renders subjects and territories 

as ‘governable’ (Rose-Redwood 2006). Additionally, studies on water entitlement using 

Foucauldian methodologies revealed power relationships in global reach and how the historical, 

political, and social context can be used to interpret critical social policy (Downey and Clune 

2020; Robbins 2003). Although Foucauldian discourse analysis is an interpretive approach, 

approaches within the framework have included the use of more discrete techniques such as 

manifest content analysis and analytic coding to organize and analyze data (Waitt 2016). 

Content Analysis 

Multiple strategies exist in coding for the purpose of data reduction, filtering of search 

aids, and analysis. Content analysis is a well-established method used to determine and decipher 

symbolic meaning in recorded forms of communication (Kolbe and Burnett 1991; Kleinheksel et 

al. 2020). There are two types of content analysis: manifest and latent (Cope 2016). Manifest 

content analysis is typically concerned with quantitative data and elements at the surface level of 

text, whereas latent content analysis is primarily concerned with the underlying meaning and 

themes embedded in data (Kleinheksel et al. 2020; Cope 2016). Furthermore, with manifest 

content analysis, the researcher is considered to be mostly objective and separated from the 

analysis and knowledge generated (Cope 2016), conversely, latent content analysis 

acknowledges that the researcher is involved with the analysis and knowledge generated as a 

result of the researcher’s interpretation of the data (Kleinheksel et al. 2020). Foucauldian 
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methodologies can synthesize the strengths of both approaches through applying a twofold 

coding process. 

The first phase of my analysis employed a quantitative approach, in which manifest 

content analysis was performed as an objective descriptive technique to derive preliminary 

understanding of the discursive structures of participatory research and dam removal. Manifest 

content analysis is distinct from Foucauldian discourse analysis, thus my research sought to use 

it as a preliminary step to understand and organize the data (Waitt 2016). Manifest content 

analysis has been employed by geographers to analyze the spatiotemporal contexts of gated 

communities’ built and social environments in order to explicate and theorize contemporary 

urbanization processes (Salim 2021). Furthermore, geographers have also used manifest content 

analysis to analyze social perception of ‘the environment’ to show that it is a socially constructed 

phenomenon that can be reconstructed with changing perceptions (Clifford and Warren 2005).  

 MaxQDA (VERBI Software, Version 22.1.1), a software used for qualitative and mixed 

methods data analysis, was used to quantify the frequency and other metrics of words within the 

selected articles on participatory research and dam removal. In order to refine the results, 

exclusion criteria composed of a stop word list was generated (See Appendix B). Stop word lists 

are lists of commonly used words excluded from the analysis of text that are typically redundant 

and do not carry much meaning (MaxQDA 2022). The stop word list for my research was 

generated through the amalgamation of commonly used stop word lists from the MaxQDA 

website. Additionally, stop words were identified through analysis of the most frequently used 

words for relevance to their respective data category.  

Furthermore, frequently used words identified from the initial phase of the quantitative 

analysis were examined for thematic content. This included investigating which words were 
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highly ranked, determining relationships between those words, and generating codes. The codes 

were derived from the frequently used words themselves, combinations of those words, or 

common themes found between them. The principal advantages of using this method as a 

starting point for my study is that it allowed for the reduction of bias from researcher 

interpretation, for discourse related to participatory research and dam removal to emerge 

naturally, and helped to identify analytic leads for further investigation. 

Coding 

Following the manifest content analysis, coding was implemented as a qualitative 

approach. It is common for analytic code to be generated from content analysis as connections 

are made between themes, actions, and phrases. Housel’s research on racialized privilege shows 

the progression of content analysis to analytic coding as descriptive codes such as “crime” were 

linked to analytic codes such as the “erosion of white privilege” (2009). My steps proceeded very 

much in the same way as Flynn and Ford (2020). First, MaxQDA was used to manually code 

articles based on the results of the manifest content analysis. This entailed the reading and 

assigning of codes to record content such as recurring concepts and specific uses of language 

surrounding codes. Similar to Willer’s (2021) work on the effect rebranding has on sense of 

community through a geographic lens, my approach used coding to elucidate broad themes 

derived from the text. 

Due to working within a critical physical lens, my research focused on identifying themes 

that explicate power relationships that shape how people experience the environment. Similarly, 

geographic research has used coding to address power relationships in rural studies, urban 

ecosystem management, and discourse on policy of resilience planning (Yusuf et al. 2010; 

Larson et al. 2009; Taylor et al. 2021). Additionally, in order to examine the discursive structures 
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in which the codes appear, the identified themes were used to understand the discourse 

surrounding participatory research and dam removal which in turn helped to determine guiding 

principles for participatory research monitoring of dam removal projects. 

  



38 

 

4. Results and Discussion 

4.1 Introduction 

My research findings for both community science and dam removal are presented in three 

sections. The first section details the results and discussion of manifest content analysis showing 

the most frequently occurring words in the discourse of each topic. The second section expounds 

the results of qualitative coding detailing common themes elucidated in the discourse. As 

previously mentioned, analysis for each topic was done separately and then compared for 

intersecting themes. In similar manner, the results of each topic are presented separately and then 

compared for areas of convergence and divergence in the third section. Furthermore, the 

intersecting themes were analyzed to determine guiding principles for community science project 

parameters are discussed in the last section.  

4.2 Manifest Content Analysis 

From the manifest content analysis of the data sets, the 25 most frequently occurring words 

were identified along with their respective ranking and other details. Words were examined for 

their significance and relevance to determine its usefulness for code generation. When used 

independently as a code, the most frequently used words did not provide much significant insight 

into the context of discourse on participatory research. As a result, terms were examined and 

combined to generate codes that could provide more insight into specific details of the discourse. 

This generated a total of 20 codes and subcodes related to participatory research and 13 related to 

dam removal. 
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4.2.1 Participatory research 

Results of the manifest content analysis of the participatory research data set indicated a wide 

breadth of topics from a variety of disciplines. ‘Data’ (Rank = 2, Doc. % = 57.14) was combined 

with ‘quality’ (Rank = 8, Doc. % = 54.29) to generate the code ‘quality and accuracy of data’ 

(Table 1).  
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Table 1. Table containing the 25 top-ranked words from the participatory research dataset. The ‘word’ column is how the 

respective word appears in the text; ‘frequency’ column is the absolute frequency of the respective word in the processed texts; 

‘%’ column is the percentage of the use of the respective word to the total number of counted words in the data set; ’rank’ 

column is the rank of the respective word; ‘documents’ is the number of documents the respective word occurs in; and 

‘documents %’ is the percentage of documents the respective word occurs in. 

Word Frequency % Rank Documents Documents % 

science 1998 1.84 1 20 57.14 

data 1693 1.56 2 20 57.14 

citizen 1595 1.47 3 19 54.29 

monitoring 984 0.91 4 17 48.57 

project 880 0.81 5 19 54.29 

research 662 0.61 6 20 57.14 

environmental 536 0.49 7 19 54.29 

quality 468 0.43 8 19 54.29 

management 408 0.38 9 20 57.14 

conservation 397 0.37 10 17 48.57 

species 388 0.36 11 13 37.14 

scientific 358 0.33 12 19 54.29 

participants 350 0.32 13 15 42.86 

citizens 340 0.31 14 15 42.86 

program 324 0.30 15 14 40.00 

knowledge 320 0.29 16 20 57.14 

participation 303 0.28 17 18 51.43 

scientists 301 0.28 18 20 57.14 

community 292 0.27 19 19 54.29 

public 268 0.25 20 20 57.14 

biodiversity 250 0.23 21 17 48.57 

volunteers 249 0.23 22 17 48.57 

local 225 0.21 23 19 54.29 

youth 225 0.21 24 3 8.57 

information 212 0.20 25 18 51.43 
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Monitoring (Rank = 4, Doc. % = 48.57) was used to generate the code ‘monitoring needs’ (Table 

1). ‘Participants’ (Rank = 13, Doc. % = 42.86) gave rise to the code ‘perception of participants’ 

(Table 1). The code ‘knowledge generation’ was derived from ‘knowledge’ (Rank = 16, Doc. % 

= 57.14) (Table 1). Additionally, ‘participation’ (Rank = 17, Doc. % = 51.43) was utilized to 

create the code ‘participation bias’ (Table 1). 

4.2.2 Dam Removal 

Manifest content analysis of the dam removal data set revealed a narrower range of topics 

and disciplines than participatory research data set. Additionally, fewer codes were created from 

the words and combinations of words themselves, rather broader codes were generated from 

concepts linked to several words. ‘Dam’ (Rank = 1, Doc. % = 100) and ‘removal’ (Rank = 2, 

Doc. % = 100) were combined to generate the code ‘reasons for dam removal’ (Table 2).  
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Table 2 Table containing the 25 top-ranked words from the dam removal dataset. The ‘word’ column is how the respective word 

appears in the text; ‘frequency’ column is the absolute frequency of the respective word in the processed texts; ‘%’ column is the 

percentage of the use of the respective word to the total number of counted words in the data set; ’rank’ column is the rank of the 

respective word; ‘documents’ is the number of documents the respective word occurs in; and ‘documents %’ is the percentage of 

documents the respective word occurs in. 

Word Frequency % Rank Documents Documents % 

dam 5599 3.37 1 32 100.00 

removal 3659 2.20 2 32 100.00 

river 2472 1.49 3 32 100.00 

sediment 1692 1.02 4 31 96.88 

channel 1091 0.66 5 30 93.75 

downstream 998 0.60 6 29 90.63 

upstream 696 0.42 7 30 93.75 

reservoir 690 0.42 8 28 87.50 

fish 632 0.38 9 30 93.75 

restoration 628 0.38 10 32 100.00 

ecological 545 0.33 11 29 90.63 

species 537 0.32 12 27 84.38 

environmental 526 0.32 13 31 96.88 

reach 498 0.30 14 26 81.25 

changes 489 0.29 15 30 93.75 

response 446 0.27 16 30 93.75 

habitat 436 0.26 17 27 84.38 

data 411 0.25 18 32 100.00 

flow 409 0.25 19 31 96.88 

former 390 0.23 20 28 87.50 

impoundment 379 0.23 21 19 59.38 

effects 359 0.22 22 30 93.75 

bed 358 0.22 23 19 59.38 

process 337 0.20 24 29 90.63 

change 331 0.20 25 29 90.63 

 

Effects’ (Rank = 22, Doc. % = 93.75) was used to generate the codes ‘positive effects’ and 

‘negative effects’ (Table 2).  
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4.3 Analytic Coding 

Analytic coding of the data sets revealed three theoretical themes on participatory research 

and three theoretical themes on dam removal. While the processes of participatory research and 

dam removal have included many factors, my research focused specifically on the discourse of 

power-knowledge relationships of both topics. Coded segments of language were analyzed 

within the discourse on both topics to reveal themes related to power relationships that shape 

people’s experience with the environment. Specifically, it revealed the themes of project design, 

cultural values, and knowledge generation in the participatory research data set. Additionally, it 

revealed the themes of decision-making, cultural values, and knowledge generation in the dam 

removal data set. 

4.3.1 Participatory research 

Project Design 

A prominent theme in the analysis of power relationships in the discourse of participatory 

research was project design. The way projects are designed is based on many factors, but those 

factors have embedded power relationships within them. The knowledge that deciding factors are 

derived from come from widely accepted knowledge or truths in the discipline of science. 

Significantly, the analysis of project design showed that project design itself is a way that power 

relationships are exercised. As discussed in Chapter 2, there are many ways to design a 

participatory research project, and this is largely dependent on the goals of the project. However, 

this dynamic is decided by the project designer and can affect a variety of perceptions of and 

experiences with the project and the environment.  

One way that power was exercised and exhibited in project design is in the engagement 

process. The engagement process can decide who participates in scientific endeavors by 
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designing projects to be more inclusionary or exclusionary. A large determinant of this was 

understanding motivation factors of participants and tailoring projects to participants’ 

motivations. However, motivation for participants can vary widely: “We also observed socio-

demographic patterns in motivations that reinforce a key observation: not all citizen scientists are 

the same, and they will likely respond differently to different types of project messaging and 

framing” (Larson et al. 2020: 8). Project designers can, whether consciously or unconsciously, be 

exclusionary in the design of projects goals by not taking all participants’ motivations into 

account. 

Furthermore, discourse of participatory research projects was also shown to affect who 

participates in projects. As previously explained, the language used to describe the project can 

affect potential participants’ understanding of whether they can participate or not (e.g. using the 

term ‘citizen science’). Additionally, many studies use the word “volunteer” which has been 

shown to imply that a participant’s value lies in their ability to provide free labor to ‘professional 

scientists’ rather than as active participants in the scientific process (Eitzel et al. 2017). 

Interestingly, language used by participants was addressed in the data as well: “we need to 

examine not only learning outcomes but also processes, and not just variables but the words and 

actions of people participating in science research that they believe contributes to something 

meaningful” (Ballard et al. 2017: 2). This theme came up less frequently than the aforementioned 

use of language by project designers and was used in a different context. Ballard et al. suggests 

that “because socio-economic and political conditions can undermine the links between learning 

and resilience” it can be used as a means to examine the power relationships in these project 

designs (2017: 2). 
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Recruiting methods were also a way that power can be exercised to exclude people from 

projects. For example, Capdevila et al. explains that projects that attempted to recruit a specific 

demographic used “exclusive means” such as social media to recruit younger participants (2020: 

5). Moreover, Field-Juma and Roberts-Lawler claim that “the current corps of participatory 

research volunteers [. . .] have very few people of color or those with limited financial resources, 

although they do have a range of ages and a gender balance” (2021: 17). This discourse shows 

that recruitment is not working for people of certain racial and socioeconomic groups, possibly 

preventing them from participating in projects. This power dynamic can also exclude 

underrepresented perspectives from the scientific knowledge generation process further 

compounding the lack of democratic knowledge generation in the current paradigm. 

There can be notable differences in the goals of participants and the goals of the project 

leaders and management. Within the data set, I found that ‘education’ was used heavily in the 

context of participants’ expectations of what to gain from their experience. More specifically: 

“Education is a fundamental motivator for pursuing citizen science, involving the exchange of 

knowledge regarding the frameworks, assumptions and machinations that constitute the scientific 

process” (Jollymore et al. 2017: 457). Conversely, many scientists and agencies’ primary goals 

were “providing useful data” (Ballard et al. 2017: 67) and “cost-effective data gathering” 

(Capdevila et al. 2020: 5). Additionally, “the major driving factor for institutions was to increase 

the spatial and temporal amount of water quality data in a cost-effective way” (Capdevila et al. 

2020: 5). These differences were evident in the use of language surrounding motivations. Words 

such as ‘dissonance’ and ‘reconcile’ were used when discussing the difference in goals and how 

to address them.  This language shows that while communities’ goals were the collaborative 

generation of knowledge, scientists and agencies’ goals typically aligned with a more traditional 



46 

 

linear generation of knowledge where they draw conclusions from data collected by 

communities. 

Cultural Values 

Cultural values were found to be an immanently embedded theme in the examination of 

power relationships in the discourse of participatory research. A significant factor of cultural 

values found was the valuation of participatory research. Differing perceptions of why 

participatory research is valuable among various stakeholders were evident in the discourse. This 

shaped the language used in the data and what metrics of success are based on. The most 

common expected outcomes of participatory research projects that were studied were 

“participant learning outcomes” (Jollymore et al. 2017: 457), “environmental education” (Kobori 

et al. 2016: 5), “public engagement” (Kobori et al. 2016: 5), and “contribut[ion] to research” 

(Kobori et al. 2016: 5). These outcomes show differing goals in participatory research projects 

that can either be focused on experiential aspects or be product driven. However, focus on the 

experiential aspect of the participants has only recently emerged as described by Jollymore et al., 

“only recently have discussions begun to focus on what participants get out of the citizen science 

process, as opposed to scientific advantages” (2017: 465).  

Contribution to research was the most common outcome that was studied in the data 

indicating that it is a significant cultural value. In particular, the quality and accuracy of data 

collected by participants and its usefulness for “scientists” or “authorities” (Pernat et al. 2021: 2). 

Interestingly, the language used by many of these articles sets up participants as differentiated 

from scientists and other ‘professionals’ further reinforcing a power relationship. Additionally, 

many articles from the data set expressed a level of distrust among scientists regarding the 

quality and accuracy of data collected by ‘non-scientists’. Jollymore et al. addresses this saying, 
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“perceptions show that concerns regarding data quality remain a significant barrier for trusting 

scientific conclusions” (2017, p. 2). This shows that the discourse contributes to a paradigmatic 

belief that participant contributions to data are not as valuable as ‘professionally’ collected data. 

  Furthermore, this power dynamic was shown to affect the use of participatory research 

data in conservation, resource management, and policy-making decisions. In 1994, US Congress 

demanded that the National Biological Survey exclude data collected by community volunteers 

under the notion that their ‘environmentalist agenda’ would result in biased data collection 

(Conrad and Hilchey, 2011). These, and similar, actions determine what information is used and 

if it is disseminated. This can cause an exclusionary effect in environmental decisions:  

Many citizen science projects are reported outside of peer-review (Conrad and 

Hilchey, 2011). This mistrust is particularly concerning for policy-relevant 

science such as environmental research, where apprehension regarding data 

quality can impede the use of findings derived from citizen data in high-level 

policy and decision-making. (Jollymore 2017)  

This further reinforces the hegemonic structure of scientific power-knowledge relationships, who 

the producers of knowledge are, and the embedded nature of them in public and social policy.  

Knowledge Generation 

Knowledge generation was found to be affected by many aspects of participatory research. As 

previously mentioned, knowledge generation is affected by project design. The engagement 

process can influence who participates by designing projects based on participants’ motivations. 

Not taking these motivational factors into consideration when designing a participatory research 

project can exclude many community members from participating and exclude perspectives that 
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could contribute to a more robust body of scientific knowledge. Furthermore, the recruitment 

process was shown to exclude participants from certain racial and socioeconomic groups. This 

further excludes underrepresented perspectives in scientific knowledge generation and 

environmental policies that ensue. Lastly, the language used surrounding project design was 

shown to affect what knowledge is excluded from scientific research. Using terminology that 

suggested participants are valued for free labor for scientists reinforced the power relationship 

that excludes community knowledge in participatory research. 

 Cultural values were also found to be a significant factor affecting the generation of 

knowledge in participatory research. Different valuations of participatory research and its 

contributions yielded different levels of inclusion in the environmental decision-making process. 

As a result of contribution to research being the most common outcome that was studied in the 

data, if scientists or agencies decide that the data is not up to the standards of quality that they 

use, participatory data can be excluded from the environmental decision-making process. This 

can exclude many perspectives from the environmental decision-making processes that have 

effects on local communities. Moreover, it excludes community perspectives and contributions 

to the generation of scientific knowledge or Foucauldian truths, reinforcing the power 

relationships currently in place.    

4.3.2 Dam Removal 

Cultural Values 

Cultural values were shown to be a considerable theme in the power relationships found 

in the discourse on dam removal. Many of the differences that influence the power relationships 
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between communities and agencies emanate from different valuation of the environment. 

Jorgensen found that, 

Public opposition in these cases was not caused by knowledge deficiency, where 

more information would lead to better ecological decision-making, but by the fact 

that local residents valued different aspects of the environment than scientists or 

environmentalists that want the dam removed. (2017) 

Further investigation into the discourse found that these differences in valuation can be related to 

geographic concept of sense of place. Different regions had different attitudes toward the concept 

of removal. This was largely tied to concepts such as cultural identity. This was found to be 

particularly true for removal sites in New England where the community opposed the removal of 

a dam for several reasons: 

Opponents of the removal include a small but well positioned number of local 

officials and opinion makers, and their resistance has been and remains grounded 

in the dam’s historic significance, its importance to the Town’s cultural identity, 

and the potential for the dam to be retrofitted for hydroelectricity generation. 

Magilligan et al. 2017 

Additionally, language used indicated that power relationships themselves have caused 

resistance to dam removal in some cases. In the case of Fox et al., the word ‘outsider’ indicated 

the differentiation between local communities and agencies that were proponents for dam 

removal: “Moreover, as our research reveals, very often resistance is equally a response to being 

told what to do by outsiders as it is to dam removal itself” (2016: 10).  

Decision Making Process 
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The decision-making process of dam removal projects was determined to be a significant 

theme in the power relationships found in the discourse on dam removal. Notably, the role of 

community involvement in the decision-making process is highlighted in several studies. The 

relicensing process leading to the subsequent decision of dam removal is usually the biggest 

point of contention between stakeholders.  

Specific language was used in reference to the stakeholders involved in dam removal 

projects. Interestingly, this language took on terminology similar to that of class conflict. For 

example, Fox et al. found that when speaking with opponents, attitudes toward local agencies 

involved in the removal of the dams were perceived as “elites” (2016: 9). Although not typically 

using language of class conflict, proponents of dam removal did use language that indicated a 

power relationship as well. Proponents used language that contained the word “challenge” when 

referring to opponents’ tendencies to not like change (Fox et al. 2016: 8). The use of language in 

this statement indicates that the concerns voiced by the community are hurdles that must be 

overcome. Furthermore, other dynamics strengthen this power relationship:  

There has been a tendency within scholarship aimed at ecologists to advocate 

human behavioral change techniques to lead the opponents of dam removal to 

agree with “scientific” decisions [. . .] rather than recognizing the validity and 

rationality of the oppositional position. Jorgensen and Renofalt 2013 

This reinforces a hegemonic power structure that scientists and agencies’ priorities are more 

valid than that of the communities, shaping the way that communities react to environmental 

decisions.   
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While language was found that indicated scientific and agency priorities have a 

significant amount of power in the decision on whether dam removal should occur, some recent 

literature shows language indicating that communities have power in the decision-making 

process. When describing cases of opposition to removal from communities, Fox et al. uses 

strong language to describe their effect on the decision-making process stating that local bodies 

“have a comparatively large amount of decision-making power to influence policies that affect 

local infrastructure” (2016: 6). Fox et al. further claims “relatively small groups of anti-removal 

advocates can exert inordinate influence over town-level decision making processes through 

careful arguments” (2016, p. 6). This power has been shown to slow and even halt the dam 

removal process in some cases.  

The change in discourse on dam removals indicated a shift in power relationships. Many 

studies are revealing that collaboration between communities and agencies is the most beneficial 

approach to dam removal decisions. However, this requires a paradigmatic shift toward a more 

inclusive form of environmental decision-making. Fox et al. addressed the need for this shift 

with one of their central claims being “the need to re-think environmental politics in ways that 

highlight its occurrence outside of formal institutional channels typified by environmental 

legislation, organized social movements (including the work of NGOs), and even specific 

campaigns” (2016, p. 10).  

Knowledge Generation 

The generation of knowledge regarding the dam removal process was shown to be largely 

influenced by cultural values. Cultural values gave insight into the conflict surrounding these 

projects and why communities support or oppose dam removals. Cultural identity and sense of 

place were shown to largely influence oppositional attitudes toward dam removal. Additionally, 
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the discourse of the decision-making process proved to be a significant influencer of knowledge 

generation. The use of oppositional language surrounding discussions of stakeholders was found 

to further reinforce a power relationship between proponents and opponents of dam removal. 

However more recent studies used more collaborative language indicating a paradigmatic shift 

toward the inclusion of perspectives outside of the formal institutional modes in the generation of 

knowledge related to dam removal. 

4.4 Convergence and Divergence 

There are a variety of aspects of convergence and divergence when analyzing the discourse 

on participatory research and dam removals. The aspects of convergence revealed a window of 

opportunity in dam removal where participatory research can be used to fill the knowledge gap. 

Simultaneously, this would engage communities in environmental education and build a 

foundation of trust and open communication between stakeholders. These would be the first 

steps toward a more democratic generation of knowledge of dam removal projects.  

The discourse on participatory research seemed to show an unequal power-relationship in 

favor of scientists and agencies. Through project design that is based on paradigmatic beliefs that 

have excluded community participation in many ways, the generation of knowledge was 

primarily controlled by scientists and agencies. Interestingly, the discourse on dam removal 

showed the opposite. Analysis of the discourse elucidated a relationship where communities 

have the power to influence, and in some cases even halt, dam removal projects. Furthermore, 

language indicated that both topics were in a sort of paradigmatic shift. Participatory research is 

slowly starting to be valued for more than just its ability to provide data and is being used more 

frequently. Recently, community involvement is being implemented at the embryonic stages of 

the dam removal process to ensure project success.  
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These findings were consistent with previous literature. The analysis of the discourses of 

participatory research and dam removal explicated that some perspectives are excluded from 

scientific knowledge generation and reinforce power relationships that have shaped the 

Foucauldian notion of the generation of ‘truths’ in what is accepted as valid scientific knowledge 

(1991 [2012]). In terms of participatory research, my study addressed the unidirectionality of 

knowledge from scientists to the public (Capdevila et al. 2020; Chandler et al. 2017; Freitag 

2016; Jollymore et al. 2017). Additionally, it aligned with studies that showed participatory 

research can help remedy power relationships to move toward a more collaborative and 

democratic form of knowledge generation with positive environmental outcomes (Whitman et al. 

2015). Moreover, it also matches with studies on dam removal that have shown community 

involvement is a large determining factor of a project’s success (Jorgensen et al. 2017; 

Magilligan et al. 2017; Tuckerman and Zawiski 2007). Lastly, although not included in the 

analytic coding section due to scope of my study, ecological variables were considered in the 

examination of dam removal articles. While sediment and vegetation responses to dam removal 

were prominent in the literature, water quality was found to be one of the ecological variables 

most discussed in regard to monitoring within the dam removal data set (Jollymore et al. 2017). 

These areas of convergence show that there is a clear window of opportunity to use 

participatory research in dam removal monitoring. My analysis revealed that when designing a 

participatory research project to monitor dam removal projects the following parameters must be 

incorporated into project design: 

The first parameter is that community involvement should be incorporated at every stage 

of the project. The results of the analysis of dam removal projects showed that when community 

engagement began early in the process, less conflict and more collaboration were present 
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throughout the process and there was improved trust and knowledge between communities and 

agencies (Gosnell and Kelly 2010; Tuckerman and Zawiski 2007).  

Secondly, project goals should be clearly defined. These goals should be based on 

participants’ motivations and should be collaborative to allow for the exchange of knowledge 

and ideas among stakeholders. Ensuring that goals are clear and understood by all stakeholders 

will reduce the perception of failure of projects.  

Lastly, documentation of all aspects of the process should occur and should be 

disseminated. The analysis revealed that many aspects of participatory research projects are not 

reported or disseminated, many times due to the fear of participatory research being seen as a 

‘failure’ for not achieving desired results (Freitag 2016). Due to this being an emerging field and 

the projected increase in dam removals, it is necessary to glean the most information possible to 

use in designing future studies. This co-creation of knowledge can help to create a more 

sustainable model of knowledge generation while simultaneously meeting other goals such as the 

need for long-term data sets of dam removals and data on successful practices of participatory 

research projects. 

Additionally, parameters specific to dam removal monitoring include biophysical impacts 

and public opinion polling. Although it was outside of the scope of this thesis to examine all the 

possible biophysical factors related to dam removal that participatory research could contribute 

to, examination of the data sets revealed several areas that participatory research could focus on. 

Biophysical factors include changes in sediment dynamics, hydrologic conditions, and natural 

resources such as flora and fauna. Additionally participatory research can serve to better 

understand public opinion of these projects. Participants can participate in polling community 

members and other techniques used to better understand perceptions of dams, their removals, and 
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gauge interest in participatory research projects. Furthermore, due to the lack of participatory 

research in dam removal monitoring, projects should document what kind of training is required 

for various these types of monitoring, should titles (e.g. volunteer, citizen scientist, etc.) reflect 

the level of training undertaken, and the complexity of the instruments used. This data would 

help to elucidate how these factors affected the ‘success’ of participatory efforts and where 

research can focus in the future.  
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5. Conclusion  

My research showed that participatory research is a plausible solution to the lack of 

knowledge (window of opportunity) and democratization of knowledge generation surrounding 

the monitoring of dam removal projects. By using a Foucauldian discourse analysis as a 

methodology, my analysis showed that there are several themes in the discourses on participatory 

research and dam removal that are shaped by power relationships and that also work to reinforce 

these power relationships. Project design, cultural values, and knowledge generation were 

identified as themes of power relationships in the discourse of participatory research. In the case 

of dam removal, the decision-making process, cultural values, and knowledge generation were 

found to be themes of power relationships in the discourse. In addition, I found that a 

paradigmatic shift is occurring toward a more inclusionary approach to knowledge generation, 

further supporting my claim that there is a window of opportunity for community driven 

knowledge generation in the field of dam removal projects. This has far-reaching implications 

for political processes and socioeconomics that are embedded in public and social policies that 

affect how communities interact with the environment. By considering these themes, we can 

utilize the window of opportunity within dam removal projects to implement participatory 

research projects that can democratize the generation of knowledge. 

5.1 Significance 

Understanding the socio-biophysical landscapes has become both evident and necessary in 

improving the health of freshwater resources. Dam removal has emerged as one solution to the 

problem and as an increasing number of dams approach the end of their functional life, removal 

projects are becoming a geographic ubiquity. The lack of long-term monitoring of dam removal 

projects is generating limited knowledge that is produced by a limited range of people. My 
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research sought to examine how this gap in knowledge could be filled using participatory 

research monitoring through the theoretical framework of critical physical geography. My 

research added to the literature of geography by elucidating power relationships that shape how 

people interact with the environment. The discourse on participatory research and dam removals 

related to power relationships showed the beginnings of a paradigmatic shift toward a more 

inclusionary form of science. This study is the first step towards enhancing our understanding of 

the democratization of scientific knowledge as it relates to dam removal projects, and more 

broadly, human-environment relationships. 

5.2 Limitations and Future Research 

Due to using an exploratory approach to analysis, some potential limitations need to be 

considered. First, I acknowledge that peer reviewed journals are only one format that 

participatory research and dam removal projects may be represented in. As stated previously, 

many participatory research studies are not published in peer-reviewed journals (Conrad and 

Hilchey 2011). Moreover, many dam removal studies are reported by agencies in specific report 

formats that are not in the databases that my data sets were extracted from. Consequently, my 

research is not a comprehensive analysis of participatory research and dam removal, but rather 

one aspect of the understanding of primarily academic discourse of both subjects. Additionally, 

although selected using keywords and their context, it was noted that many of the studies in the 

data sets were written on projects in the global North or specific regions of the US. This is likely 

due to the large number of dams in the global North compared to countries in the global South 

and the expiring functional lifespan of dams in these regions. Nevertheless, the findings are 

context dependent and may not be transferable to projects in specific regions.  Lastly, this is 
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exploratory research, whose results should be substantiated through other methods, such as 

empirical research, case studies, and statistical analyses.  

Future research into the power-knowledge relationship of participatory research and dam 

removals should focus on incorporating a variety of sources. Archival sources, agency reports, 

interviews, and other related materials would be useful in gleaning deeper insight into who the 

producers of knowledge are, how that knowledge is accepted, and how we can further move 

toward a more democratic form of knowledge generation. Another area for future research to 

focus on is developing parameters for participatory research monitoring of dam removal in 

varying spatial locations. This would provide insight into what variables affect sense of place in 

different regions and how project parameters can be altered to ensure that project specific goals 

are met. Additionally, due to the limited data on participatory dam removal monitoring, further 

research could evaluate empirical data on how such projects worked, providing insight into the 

efficiency of participatory dam removal monitoring. Lastly, case studies of participatory research 

monitoring projects of dam removals that encompass a variety of variables would be useful for 

the generation of knowledge surrounding the body of literature on participatory research, dam 

removal, and other topics. 
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