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ABSTRACT 

Due to the growing interest in sustainable energy futures, jurisdictions at all scales are exploring 

options to reduce dependencies on dwindling fossil fuel reserves and moving forward with 

renewable energy generation. In the pursuit of a sustainable energy future, we have to understand 

not only the economic and environmental implications that renewable energy infrastructure will 

have but also the social implications of such changes. The purpose of the study was to 

understand how local residents can come to accept utilitarian energy infrastructure in their 

landscape. The study used a hydroelectric dam and headpond facing potential removal to 

understand public perception and landscape values. Dam removal and rebuilding decisions are 

going to increase as dams continue to age and the Mactaquac Dam offers us a case study to 

understand the emotions and values that citizens have felt throughout the current lifespan of the 

dam and what this means for renewable energy transitions. 

The Mactaquac Dam is the Canadian Maritime Provinces’ largest dam, producing 670 MW of 

power and creating a 96-kilometre headpond. Communities, roads, and farms were flooded 

during its construction in 1967, displacing many families and businesses. Unfortunately, the 

Dam has now reached the end of its lifespan (earlier than expected due to compromised 

aggregate in its cement structures) and the utility (and province) face a major decision. The Dam 

will either be removed, (allowing the river to flow freely), rebuilt (maintaining the headpond and 

power generation), or left in place without producing power (maintaining only the headpond).  

In the study, twenty citizens from four demographic groups were interviewed to understand their 

views towards the landscape in the past, present, and future to determine if generational change 

was required to accept the headpond landscape. The cohorts consisted of residents who: (1) lived 

and owned property prior to dam construction; (2) were children during construction; (3) grew 

up in the new headpond landscape; and (4) moved into the area to live in the headpond 

landscape. This project adapted the Baselines of Acceptability Model to understand how 

individuals valued the landscape through time. 

The project found that most individuals, across all four cohorts, presently value the headpond 

landscape, a landscape many term as ‘normal’ or ‘natural’. Citizens noted that the headpond 

landscape provides recreational benefits, offers an ideal lifestyle and overall, is aesthetically 

pleasing. This pattern of perceiving new benefit indicates that baselines of acceptability, in the 

context of energy landscapes, are adaptable based on experience in the landscape. The study 

found that baselines of acceptability are fluid, not generational (set based on first experience). An 

alternative explanation may lie in the adaptive cycle framework. The thesis describes the process 

by which attachment is formed to the landscape following such large-scale disruption, drawing 

links to renewable energy transitions more broadly. 
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CHAPTER 1 INTRODUCTION 

1.1 STATEMENT OF THE PROBLEM 

Due to the growing interest in renewable energy, for reasons of climate change mitigation and 

sustainable energy production, jurisdictions at all scales are exploring options to reduce 

dependencies on dwindling fossil fuel reserves. Renewable energy is often acknowledged as a 

means to a secure energy supply, a positive production method for environmental concerns and 

sustainability, and a practical method for economic growth related to technological innovation, 

employment, and community prosperity (Edenhofer et al., 2013; IRENA, 2015; Onat & Bayar, 

2010). However, despite the benefits of renewable energy, the path forward is not without its 

challenges (Cohen, Reichl, & Schmidthaler, 2014). Despite global policy goals in place to 

increase sustainable energy, it is important to acknowledge and understand the complexities of 

this transition, specifically the social implications that commonly go unrecognized or are under-

appreciated (Miller, Richter, & O’Leary, 2015; Sovacool et al., 2015). In fact, societal resistance 

is often one of the greatest impediments to renewable energy implementation (Karimi, 2005).   

Renewable energy infrastructure is often smaller and lower in net gain compared with non-

renewable energy infrastructure, meaning that the number of required physical infrastructure 

units to produce sufficient energy are greater in number, affecting more people and more 

landscapes (Firestone, Bates, & Knapp, 2015; Nadaï & van der Horst, 2010; Wolsink, 2012). 

Renewable energy production infrastructures, specifically solar, wind and hydro, require the use 

of non-transportable natural resources for energy production, meaning the associated 

infrastructure may also be more geographically distributed in order to make use of the non-

transportable resources required. The actual and perceived impacts of these diverse and 
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distributed energy installations has driven an interest in understanding the landscape implications 

of energy relationships and the social opposition that continues to arise as a result (Pasqualetti, 

2011; Walker, Wiersma, & Bailey, 2014). 

Humans often become attached to their surrounding landscapes irrespective of their aesthetic, 

ecological, or cultural values to an outside observer. In order to understand landscapes of energy, 

it is important to understand the connections that communities and individuals hold towards their 

local landscapes. Community attachment, landscape aesthetics, and lifestyle changes are all 

important social concerns that need to be understood. Energy infrastructure developments may 

thus threaten citizens’ existing subjective connections to the landscape (Bell, Gray, Haggett, & 

Swaffield, 2013; Devine-Wright, 2009, 2011; Selman, 2010; van der Horst & Vermeylen, 2012; 

Wolsink, 2007; Wüstenhagen, Wolsink, & Bürer, 2007). In the context of energy landscapes, 

some citizens see energy landscapes as aesthetically displeasing, and as intrusions into a 

landscape’s natural beauty (Devine-Wright, 2009; Selman, 2010). Others, however, hold the 

view that energy landscapes represent innovation, sustainability and positive environmental 

health, and that such symbolism can drive cultural acceptability (McLachlan, 2010; Selman, 

2010). In order for the world to make a large-scale transition to renewable energy it will be 

crucial to understand how such views about the landscape are held and expressed by citizens, and 

if and how those values change.  

1.2 CONCEPTUAL FRAMEWORK 

A Baselines of Acceptability Model will be used as the overarching framework of analysis, 

developed in the study to synthesize the work of several scholars working in the field of 



 

 3 

landscape norms (Figure 1). The framework has four quadrants across two axes representing the 

changeability of the values, and the level (individual or societal) of the norms.  

 Individual level Societal level 
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w
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d
 

1. Generational 
Baselines 

(Kahneman, 2011; 
Pauly, 1995) 

3. Evolutionary 
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(Kaplan, 1987; Selman, 

2010) 

 D
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n
a

m
ic

 

 

2. Experiential 
Baselines 

(Wolsink, 1994, 2007) 

4. Cultural Baselines 

 
(Selman, 2010) 

 

Figure 1. Baselines of Acceptability Model 

The first quadrant titled generational baselines is based on Pauly’s (1995) shifting baselines 

syndrome concept, whereby people use the first environment they are exposed to as their 

baseline of acceptability. Developed in the context of fisheries, Pauly (1995) describes how new 

fisheries managers accept the fish quality and composition they first encounter as a baseline, and 

measure change from there however degraded or diminished that first ecosystem may be 

compared to earlier points in time. This quadrant is thus associated with rigid individual norms, 

shifting only with subsequent generations. In the context of landscape research, the acceptable 

baseline would be the landscape one first sees or experiences being set as normal, against which 

once can measure alternative forms of the same landscape or landscapes elsewhere. This is 
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similar to Kahneman's  (2011) concept of ‘anchoring’ which describes how humans often rely on 

the first piece of information available to them and make decisions and judgments from this 

point. 

The second quadrant, titled experiential baselines, is based on the work of Wolsink (1994, 2007) 

indicating that individuals may support the idea of wind energy, but reject the siting of wind 

farms in their communities. However, despite this initial opposition to the wind infrastructure 

when first constructed, over time researchers have observed that individuals adapt and often 

learn to appreciate and see the public value of the wind turbine or wind farm (Wolsink, 2007). 

Thus quadrant two recognizes that landscape baselines can be changed or adapted based on new 

perceptions of value and benefit. This quadrant assumes that when one experiences benefit or 

new value in a landscape, one may adapt their baseline to see this as acceptable or even ideal 

(Devine-Wright, 2005; Wolsink, 1994, 2007). For example, people can learn to love wind farms 

if they perceive the landscape to represent a low carbon future, or a means to local energy 

security or even financial profit, versus aesthetic damage or landscape intrusion. 

The first two quadrants represent values at the individual level. The second two quadrants (three 

and four) look at baselines on a societal level. Quadrants three and four are based on Selman’s 

(2010) understanding of the two ways in which landscape values can be influenced. Selman 

(2010) talks about two types of societal level baselines. The first I have termed evolutionary 

baselines, which refers to those baselines perceived to be ingrained in humans, or biologically 

set. Similarly, Kaplan (1987) noted humans hold aesthetic preferences based on evolutionary 

meaning. The last quadrant, referred to here as cultural baselines, refers to the idea of baselines 

being malleable and influenced by culture; this implies the same concept as the experiential 
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quadrant, that tastes, values and preferences can change over time (Selman, 2010).  There is 

interplay between these two quadrants as changes to individual values drive what becomes 

societally desirable and vice versa. 

The model was developed to help explore how landscape values are determined, developed and 

altered. The model was used to structure the study’s test and understand whether baselines of 

acceptability in the context of renewable energy landscapes are concrete or malleable at an 

individual level. Understanding how baselines are formed and how they shift could be a key 

component to understand how citizens react to energy infrastructure in the future and to predict if 

and how communities can adapt and come to accept renewable energy infrastructure in the 

landscape.  

1.3 CONTEXT: THE MACTAQUAC DAM AND HEADPOND  

Mactaquac, New Brunswick (NB), is the site of the Maritimes’ largest hydroelectric dam which 

began generating power in 1968 (NB Power, 2013). The Dam is located 19 km upriver of the 

provincial capital of Fredericton and maintains a 96-km reservoir or headpond (NB Power, 

2013). The Mactaquac Dam has a generating capacity of approximately 670 MW, thus able to 

supply 12% of New Brunswick’s power (NB Power, 2014d). Additionally, the Dam’s 

powerhouse is able to come online when other supplies fail, termed ‘bootstrapping’, starting up 

the electrical power system when needed. Hundreds of families had land expropriated prior to 

dam construction and numerous businesses and historically significant buildings were lost when 

flooding submerged the land adjacent to the river (Lawson, Farnsworth, & Hartley, 1985; Si, 

1993).  The stress of relocation and the emotional strain of losing important and memorable 

landscapes and landmarks were difficult on the communities in the flood zone of the Mactaquac 
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Dam (Bourgoin, 2013; Si, 1993). The dam opposition movement was focused on preserving 

history and sentiment, whereas dam support was based on viewing construction as a means of 

progress and modernization (Bourgoin, 2013). The dam altered the St. John River Valley and 

ecosystem from Hartland to Mactaquac (Si, 1993). For example, the area lost much of the best 

farming land, locally known as the intervale, when the area was inundated (Lawson et al., 1985). 

Intervale land, a term primarily used in New England and New Brunswick, describes the low-

lying rich fertile floodplain land along the river.  Today, 47 years later, a provincial park, a 

marina and other new businesses (such as a houseboat rental company) rely on the headpond. In 

addition, many new homes have been built along the water, especially since the new 

TransCanada highway routed heavy traffic away from the river in the mid-2000s. The headpond 

today is valued for its recreational opportunities and lake-like landscape (NB Power, 2014a). 

The power station and spillway are expected to reach the end of their lifespan in 2030 (30 years 

earlier than anticipated). This is due to a problem with the concrete known as alkali-aggregate 

reaction (AAR) whereby the concrete paste is reacting with the silica concentrates in the gravel 

and sand that make up the concrete (NB Power, 2014d). AAR is affecting the concrete of the 

spillways and the powerhouse, causing these structures to absorb water, making them swell and 

crack over time (NB Power, 2014d) . The earthen dam, the structure that holds back the 

headpond, is not affected by this problem (NB Power, 2014d). Three possibilities are currently 

being considered: (1) the concrete spillway and power house will be rebuilt; (2) the dam will be 

removed completely (restoring the river by removing the spillways, earthen dam and 

powerhouse) or; (3) the earthen dam will be left in place and a new spillway will be built to 

maintain the headpond (the dam would no longer generate power) (NB Power, 2014e). The costs 
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of these solutions are estimated to range from $3 billion (removal) to $5 billion (to rebuild the 

power house and spillway) (NB Power, 2014c).  

The Mactaquac Dam dramatically changed the physical, ecological, economic, and social 

environments of the St. John River Valley. The residents now living in the area and the 

ecosystem that presently exists will thus be affected if the decision is made to remove the dam. 

Research into the biophysical and restoration implications of the options is being undertaken by 

the World Wildlife Fund (Mitchell, 2012) and the Canadian Rivers Institute (Canadian Rivers 

Institute, 2011). The biophyscial ecosystem study through the Canadian Rivers Institute is being 

supported by a $2.3 million investment from NB Power and a recent $2.8 million grant from the 

National Science and Engineering Research Council of Canada (NSERC) (NB Power, 2015a). 

Additionally, Dillon Consulting Limited was awarded contracts from NB Power to undertake an 

engagement process with the affected First Nations groups starting in 2013 (Government of New 

Brunswick, 2013; cost unknown) and in 2015 a small (~$50,000 from NB Power) socioeconomic 

impact study with the other communities and individuals in the area. Implications of the potential 

dam removal decision as it will affect the social dimensions of Mactaquac have not yet been 

rigorously explored. The proposed decisions and the pre-existing opinions of the locals make 

Mactaquac an interesting test site to explore people’s perceptions of the landscape and to 

understand the values they have attached to it. Through groups such as the Friends of Mactaquac 

Lake it is apparent that the dam decision is being hotly debated in the community (The Daily 

Gleaner, 2013). The dam decision also became an election issue in the fall of 2014 (CBC News, 

2014).  
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In addition to the Mactaquac Dam, the political climate around energy in general is currently 

quite charged in the province. As described above, decisions concerning New Brunswick’s 

energy future are imminent. If the decision is made to remove the dam, power demands will have 

to be shifted, thus placing new dependence on other energy production technologies and sources. 

NB Power has recently refurbished the Point Lepreau Nuclear reactor, New Brunswick’s 700-

MW nuclear generating station (Canadian Nuclear Safety Commission (CNSC), 2013). The 

Point Lepreau generating station can produce a third of New Brunswick’s power (Canadian 

Nuclear Safety Commission (CNSC), 2013), but it has had operational issues. Nuclear, however, 

has a negative stigma in the area (further intensified by a chemical leak in November 2013; CBC 

News, 2013) and a history of high costs that make citizens hesitant to support it (Bisset, 2013). 

Wind energy has also been developed in New Brunswick as a result of the ‘Power Shift Atlantic’ 

program, which has placed wind at the forefront of renewable energy development on the 

Atlantic Agenda (PowerShift Atlantic, 2013). Efforts are also under way to reduce and shift 

energy demands through smart grid technology, specifically looking to develop Canada’s first 

‘energy internet’ to allow greater consumer-home communication (NB Power, 2015b). New 

Brunswick’s energy challenges make the Mactaquac Dam decision a relevant issue to citizens 

outside the area as well as inside. 

1.4 SITE RATIONALE 

Renewable energy infrastructure and its effects on social landscape values and place attachment 

are not new topics of research. Much of the existing social energy research, however, focuses on 

wind power and solar power, due to their potential for aesthetic and health implications and some 

continuing social opposition. Hydropower dams are still the most common and most efficient 
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form of renewable energy as hydro turbines can convert upwards of 80% of available energy into 

power (IPCC, 2011; Onat & Bayar, 2010; REN21, 2014), and hydropower development is 

continuing around the world (Zarfl, Lumsdon, & Tockner, 2015), disrupting hydrology, land 

cover, and land use over large areas. Additionally, dammed waterways, for the purposes of 

irrigation, flood control, and drinking water will continue to increase as adaptation measures to 

manage global change (Downing et al., 2006).  Worldwide impoundments are estimated to cover 

over 260,000 km
2
 (Downing et al., 2006). Although a few studies have looked at the social 

implications of dam construction and removal (Johnson & Graber, 2002; Namy, 2007; Sarakinos 

& Johnson, 2003), gaps still remain. There has been a lack of research on the social implications 

of dams, specifically social adjustment and connection to large dams such as the Mactaquac 

Dam, and the apparent lack of end-of-life planning in such projects (Doyle, Stanley, Harbor, & 

Grant, 2003; Sarakinos & Johnson, 2003; Zarfl et al., 2015).  

Since AAR has shortened the life span of the Mactaquac Dam, this case also presents an 

opportunity to explore citizen perceptions of pre-dam, current, and potential post-dam landscapes 

with individuals who could have direct experience with all three thus allowing the opportunity to 

look at a dam’s life cycle through a social lens. Much research on energy development is done on 

greenfield sites with respect to the natural environment (Zarfl et al., 2015). Some research on 

dam removal has focused on how removal would affect the present community and environment 

(Lejon, Renofalt, & Nilsson, 2009). The Mactaquac Dam and headpond thus affords an 

opportunity for a natural experiment to understand how landscape attachment is developed to 

utilitarian features and how experience with such a change and connection to such a landscape 

affects preferences for future options.  
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1.5 PURPOSE OF THE STUDY 

The purpose of the study is to understand how people view the Dam and headpond landscape and 

understand how people come to accept energy infrastructure in the landscape. It is expected and 

desirable that renewable energy infrastructure developments will increase in the future, as energy 

demands grow and renewable energy sources are leveraged to meet these demands over non-

renewable sources. Foreseeing this increase in infrastructure, it is important to understand the 

social implications of such changes, to aid in anticipating and defusing opposition where 

appropriate. The Mactaquac site will be used to first understand how the locals experience dam 

construction and the resulting headpond landscapes and to find lessons for the renewable energy 

transition more generally. 

1.6 RESEARCH QUESTIONS 

Specifically, the study is designed to answer the following questions and sub questions:  

1) How do nearby residents perceive the dam and headpond landscape and what do they wish 

for its future?  

2) How do baselines of acceptability help to explain local acceptance or rejection of landscapes 

associated with hydroelectric energy? 

a) Do attitudes differ by generation? 

b) Can positive experiences adjust individual baselines of acceptability? 

3) What are the implications of the above for: 

a) The Mactaquac decision 

b) Dam construction and removal decisions elsewhere 



 

 11 

c) Landscape changes associated with renewable energy transitions.  

1.7 CHAPTER SUMMARY 

This chapter introduced the purpose, context, and need for this research on the Mactaquac Dam 

and headpond to understand how people view renewable energy infrastructure in their local 

landscapes and how acceptance and attachment towards an energy landscape is developed. As 

described in this chapter, renewable energy infrastructure is becoming more prevalent in 

landscapes and will continue to increase as the drive for sustainable energy development grows. 

Mactaquac offers a case where the creation of a renewable energy landscape, and its potential 

removal, occur within individual human lifespans, and further understand how both these events 

affect the community and their values towards the landscape. Understanding citizen values 

towards current energy infrastructure could assist in the creation and implementation of future 

energy plans and policies for communities faced with renewable energy construction in their 

beloved landscapes.  

1.8 LIMITATIONS 

The study was limited to the present community population, and only individuals who still live in 

the area were interviewed. Former residents that left before, during, or after dam construction 

were unable to be heard in the study. Those individuals who left the area may have a very 

different story to tell. Additionally, the study looked to interview only residents above the dam, 

potentially missing different opinions from those who live downstream from the dam.  
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1.9 THESIS OUTLINE 

The thesis will be presented in the following four chapters. Chapter 2 will introduce and discuss 

the current bodies of literature related to this research and situate this case within them. Chapter 

3 will describe the methods employed to undertake the study and why such methods were used. 

Chapter 4 will be presented as a stand-alone manuscript describing the narrative that exists in the 

Mactaquac community, specifically detailing the views and values felt by the community 

members at the different time periods throughout the Dam’s life cycle. This document will 

answer the research questions proposed above, employing the Baselines of Acceptability Model 

as the overarching framework. Chapter 5 will serve as an expanded discussion proposing 

resilience theory as an alternative explanation for the research findings, suggesting future 

research opportunities and next steps in the context of social energy study research. The final 

chapter, Chapter 6, will present overall conclusions from the research more broadly. In order to 

make Chapters 4 a stand-alone document, some information from Chapters 2 and 3 will be 

repeated. 
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CHAPTER 2 LITERATURE REVIEW 

2.1 INTRODUCTION 

Increasing energy demands, climate change, and dwindling fossil fuels are a few of the reasons 

the global energy sector is turning its attention to renewable energy sources (International 

Energy Agency, 2014; IPCC, 2011; REN21, 2014; Shafiee & Topal, 2009). A future of 

renewable energy production has numerous environmental, social, and economic benefits but 

with these benefits come drawbacks and challenges that need to be evaluated.  The aim of this 

section is to present background information and a review of the literature applicable to energy 

studies research, useful in understanding the Mactaquac Dam case.  This section will look at 

renewable energy, energy landscapes, and some of the social impacts and considerations that 

need to be evaluated to aid in a successful renewable energy transition. Landscape and place 

theories will be presented connecting theory to the social implications of renewable energy 

landscapes. Next, an in-depth summary of hydropower dams, specifically focusing on dam 

construction and dam removal, will be presented to give context to the case of the Mactaquac 

Dam and headpond.  Lastly, gaps in the literature will be identified.  

2.2 RENEWABLE ENERGY 

Due to declining fossil fuel sources (Shafiee & Topal, 2009), rising greenhouse gas emissions 

(IPCC, 2011), new energy policies (REN21, 2014) and rising energy demands, renewable energy 

sources are becoming more prominent in the energy industry. In 2012, renewable energy 

accounted for 19% of global energy consumption and this percentage is continuing to grow 

(REN21, 2014). By 2040, energy demands are estimated to increase by 37% and the energy mix 



 

 14 

is anticipated to be represented equally by oil, gas, coal, and renewable energy (International 

Energy Agency, 2014). Renewable energy development is linked to the development of a 

sustainable future (Dincer, 2000; Stigka, Paravantis, & Mihalakakou, 2014). In 2014, 138 

countries had renewable energy policies in place, and 144 countries had set renewable energy 

targets; only 48 countries had targets 10 years earlier (REN21, 2014). In recent decades, costs 

associated with construction, operation, and production of renewable energy have been 

decreasing with technological advancements, making renewable energy more practical and 

feasible (International Energy Agency, 2014; IPCC, 2011; REN21, 2014; Trancik, 2014). 

Additionally, the growing renewable energy sector is estimated to support 7.7 million jobs 

(IRENA, 2015). A transition to a renewable energy future presents many social, environmental, 

and economic benefits, however, the challenges of this transition must also be recognized. 

Specifically, the shift from conventional energy production to decentralised renewable energy 

production has resulted in a complex discussion focused on production infrastructure placement 

in the landscape (Graham & Rudolph, 2014). 

2.3 ENERGY LANDSCAPES 

The implementation of renewable energy infrastructure is creating a new type of landscape. 

‘Energy landscapes’ refer to the construction of energy production infrastructure in the 

landscapes. Energy landscapes resulting from renewable energy sources such as wind and hydro 

are seen to cause social disruption (Pasqualetti, 2011), just as nuclear and hydro technologies did 

when they were first introduced on a large scale. The increasing demand for renewable energy is 

placing a new importance on the understanding of the landscape-energy relationship (Pasqualetti, 

2011) as energy is anticipated to be the number one driver of landscape transformation in the 
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coming decades (Nadaï & van der Horst, 2010). Renewable energy infrastructure is often smaller 

in scale (compared with non-renewable energy infrastructure) and has a lower net energy gain, 

meaning the number of required physical infrastructure units to produce sufficient energy are 

greater, affecting more people and a larger area (Firestone et al., 2015; Nadaï & van der Horst, 

2010; Wolsink, 2012). Some renewable energy production infrastructures, specifically solar, 

wind and hydro, use non-transportable natural resources for energy production, meaning the 

associated infrastructure may be more geographically dispersed and more visible in order to 

benefit from these resources (e.g. line of sight for sun, ridges for wind, or populated valleys for 

natural running water) (Boon & Dieperink, 2014; Coleby et al., 2012; Fernandez-Jimenez et al., 

2015; Nadaï & van der Horst, 2010; West, Bailey, & Winter, 2010; Wüstenhagen et al., 2007). 

For these reasons the siting of renewable energy infrastructure and the effects this transition will 

have on communities continues to be a highly contested issue (Graham & Rudolph, 2014; 

Walker et al., 2014). The social dimensions, namely the impacts and consequences of energy 

systems, are largely unrecognized and under-investigated, leading to further disconnect between 

energy technology and user adoption (Sovacool et al., 2015).  Furthermore, energy policies are 

still focused on techno-economic problems and goals, largely disregarding the social context of 

energy systems (Miller et al., 2015). The following section will investigate the present literature 

body as it relates to social opposition and support for renewable energy. 

2.4 SOCIAL IMPLICATIONS OF RENEWABLE ENERGY 

Societal resistance to renewable energy has been seen to be a critical hurdle in the transition to a 

renewable energy future (Karimi, 2005). There is recognition that renewable energy is socially 

and politically endorsed at the societal level but often a contentious issue at the local scale when 
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the project becomes of a personal nature (during siting and implementation stage) (Bell, Gray, & 

Haggett, 2005; Bell et al., 2013). Humans can grow attached to their home landscapes regardless 

of the aesthetic, ecological or cultural value to the outside observer (Gustafson, 2001; Lothian, 

1999). Energy infrastructure developments can threaten this connection by threatening the 

integrity of a landscape a person or community has come to value (Bell et al., 2013; Devine-

Wright, 2009, 2011; Selman, 2010; van der Horst & Vermeylen, 2012; Wolsink, 2007; 

Wüstenhagen et al., 2007).  

Numerous studies have looked at the impacts of a variety of renewable energy sources. 

McLachlan (2010; 2009) found resistance to biomass development and wave energy due to 

reasons of aesthetics and visual impacts, specifically the issue of technologies ‘not fitting’ with 

the natural environment, causing a clash of place meanings. Solar development has also seen 

opposition for reasons of ‘observability’ and negative visual impacts (Fernandez-Jimenez et al., 

2015). Dam construction has been seen as a threat to natural environments and landscapes, as 

dams are seen to transform areas (Brown, Tullos, Tilt, Magee, & Wolf, 2009; Namy, 2007; Zarfl 

et al., 2015). Dam removal projects have seen social resistance as well, due to perceived losses of 

aesthetics, cultural landscapes and recreational benefits (River Alliance of Wisconsin & Trout 

Unlimited, 2000; Wyrick, Rischman, Burke, McGee, & Williams, 2009).  

However, despite the prominent view that renewable energy sources have negative impacts and 

are socially opposed, studies have found places and communities where this is not the case and 

renewable energy is actively accepted. Warren, Lumsden, O’Dowd and Birnie (2005) found 

strong support for wind development in Ireland and Scotland. Support was so strong in some 

areas that they noted an inverse NIMBY syndrome, whereby those living closest to a wind 
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project supported wind energy more (Warren, Lumsden, O’Dowd, & Birnie, 2005).  In Greece, 

Kaldellis et al. (2013) found high levels of acceptance for wind farms, small hydropower 

projects and solar energy production. This is likely because citizens strongly opposed the thermal 

plant in the area that had caused major environmental issues, and they sought alternative means 

of energy production (Kaldellis, Kapsali, Kaldelli, & Katsanou, 2013). SamsØ, Denmark, the 

first island in the world to be entirely powered by renewable energy, shows the strength and 

value of community ownership and local investment when promoting renewable energy 

transitions (Turner, 2007). Similarly, research on wind projects in Scotland and Ontario have 

found that community ownership of a project can also help promote community support (Walker, 

Baxter, & Ouellette, 2015; Warren & McFadyen, 2010). Further, wind energy developments 

have been seen to bring economic and employment opportunities and due to this can be viewed 

positively (Rygg, 2012). 

As indicated above, wind energy is the most heavily studied energy landscape in terms of social 

acceptance research. Even offshore wind farms have been perceived to spoil the seascape and 

landscape for local residents (Warren & McFadyen, 2010). Wind energy is seen to create strong 

visual and audible disturbance for local communities, creating negative attitudes (Firestone et al., 

2015; Jones & Eiser, 2010; Rygg, 2012; Waldo, 2012). Additionally, the human health issues 

associated with wind energy has been debated for decades despite little to no evidence 

supporting health concerns resulting from exposure (Council of Canadian Academies, 2015). It 

has also been shown that wind energy is supported in theory but when siting decisions begin, 

support from communities that will be affected is often lost (Jones & Eiser, 2010; Petrova, 2013; 

Wolsink, 2007). The first step of this phenomenon, termed the ‘social gap’ (Bell et al., 2005, 

2013), recognizes that renewable energy is socially and politically endorsed at a societal level 
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but often a contentious issue at the local scale and siting and implementation stage. Interestingly, 

however, is that over time communities can often find value in wind infrastructure and begin to 

accept it, shown below in standard units (Figure 2) (Wolsink, 1994, 2007). 

 

Figure 2. The Development of public attitudes towards wind, often termed the U-curve of 

acceptability (Wolsink, 1994, 2007).  

It is clear that much of the social support or opposition is a result of visual, aesthetic or landscape 

perceptions. To understand the threat communities perceive when their landscapes come under 

consideration for an energy project, it is important to understand the significance and meaning 

individuals hold towards their landscape and its subjective aesthetics. 

2.5 LANDSCAPE AND AESTHETICS 

Lothian (1999) analyzed two paradigms of landscape aesthetics. First, landscape aesthetics can 

be viewed as objective, thus having an intrinsic physical value (e.g. mountains and rivers are 

often considered to have a high aesthetic quality) (Lothian, 1999). This concept further supports 
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the idea of evolutionary baselines (Kaplan, 1987; Selman, 2010). On the other hand, landscape 

aesthetics can be viewed subjectively, where value is in the eye of the beholder (Lothian, 1999).  

These values can align with the concepts of generational, experiential, and cultural baselines as 

presented in the Baselines of Acceptability Model where individuals perceive aesthetic value 

based on personal opinion and perceived value. In the study, I am interested in the subjective 

experience and perceptions of landscape by individuals. Energy development that can threaten 

landscapes of low objective or intrinsic physical value can still be seen as a threat to local 

communities and their landscapes. 

When referring to landscapes, I am not referring to merely the physical environment and 

landforms, but rather a combination of the physical elements and the human interactions with 

these elements. The physical landscape can be viewed simply as an area of land, or it can be 

viewed subjectively, as an area of land as seen from a specific view from a specific person 

(Wylie, 2011). Landscape is often defined as the visible features within an area, specifically, the 

aesthetic appeal of these features (Wylie, 2011). This basic definition implies a human element, 

as aesthetic appeal is a creation of human perceptions; what one defines as aesthetically pleasing 

may be different from someone else (Arriaza, Cañas-Ortega, Cañas-Madueño, & Ruiz-Aviles, 

2004; Daniel, 2001). For the purpose of the study, I will use the definition of landscape put forth 

by the European Landscape Convention, whereby landscape is defined as “an area, as perceived 

by people, whose character is the result of the action and interaction of natural and/or human 

factors” (Council of Europe (CE), 2000). This simple definition recognizes landscape as being 

defined and shaped by the people who perceive it (Antrop, 2005, 2006; Glover, Stewart, & 

Gladdys, 2008; Greider & Garkovich, 1994). Thus “landscape is both the phenomena itself and 
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our perception of it” (p302) (Wylie, 2011). As such, landscapes are subjective and the values and 

benefits they possess differ between people.  

There are many examples of individuals and societies adjusting perceptions of new infrastructure 

over time. For example, lighthouses were designed and built for utilitarian purposes; however, 

over time they have become aesthetically pleasing tourist attractions (Edelheim, 2010).  

Similarly, today there are famous and cherished structures, which were fiercely opposed during 

construction. The Eiffel Tower was originally criticized as useless, monstrous, and a French 

eyesore (Haacke, 2011). Aesthetic preferences for architecture have changed throughout history 

(Haacke, 2011), as have aesthetic preferences and perceptions of beauty in the fashion and art 

industries (Jacobsen, 2006). Aesthetic preferences strongly contribute to how individuals’ value 

objects and makes decisions, including around renewable energy infrastructure.  However, the 

concern is that landscapes are changing faster than our aesthetic preferences are, as Selman 

(2010, p169) concludes: “Our heads accept the need for these landscape changes; our hearts need 

to learn to love them.”  

Energy landscapes are often a cause for conflict as cultural services (aesthetics, recreational 

areas, etc.) can be lost to provisioning (in this case energy) services (van der Horst & Vermeylen, 

2012). While energy landscapes are being proposed to aid humans in meeting their energy needs, 

which are ever growing, the benefits may not be experienced most in the places where the 

impacts are felt. Electricity transmission has the property that it will flow to the closest 

unfulfilled need, but that may not be close by, and in cases such as the now-approved Site C dam 

in northern British Columbia, many citizens may be concerned that the energy is for export, or to 

fuel industrial development of questionable local value (Shaw, 2014).  
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Many landscape changes are as a result of changing lifestyle needs and desires from humans 

(Antrop, 2006). For example, trees are cut down for building purposes, agricultural purposes and 

urbanization. Landscape change is a result of changes in human practices and regimes (Antrop, 

2006). However, despite this understanding, humans constantly resist change due not only to the 

fear of the unknown but also due to their fear of losing places to which they are attached 

(Devine-Wright, 2009; Eaton, Gasteyer, & Busch, 2014; River Alliance of Wisconsin & Trout 

Unlimited, 2000). The concept of status quo bias, the preference to maintain the current setting, 

helps to explain this phenomenon (Samuelson & Zeckhauser, 1988). The status quo is already 

being experienced and the other options are unknown scenarios, leading people to want to keep 

what they know (Samuelson & Zeckhauser, 1988). Landscapes thus need be understood in the 

context of place, as it is recognized that landscapes are inherently personal and attached to 

memories with historical, cultural and social significance (Daniel, 2001). 

2.6 PLACE  

A landscape, as defined in this work, is not only a physical and spatial location in the 

environment; it is a culturally significant place, with historical, spiritual, sentimental and 

community meaning (Antrop, 2005, 2006; Glover et al., 2008; Wylie, 2011). Thus, attachment 

and emotional connection to place mean that potential changes are often seen as a threat to one’s 

valued place (Greider & Garkovich, 1994; Stedman, 2003).  It is important that there is 

recognition of the importance of place and the values and connections people have and develop 

towards place as energy landscape changes are explored. 

At its root, place is defined as either a location or the occupation of a location (Agnew, 2011). 

Place is described as having its own special qualities, making it unique to any other spatial 
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location; place is lived space (Agnew, 2011; Tuan, 1977). Place is understood as having 

subjective meaning; individuals find different meanings and connection to the same place 

(Gustafson, 2001), thus developing different degrees of connection to place. 

There are several interconnected concepts that explain the subjective experience of place, namely 

the human-environment interactions. These ideas include sense of place (Jorgensen & Stedman, 

2001, 2006), which is defined as the meaning which is attached to a spatial setting by an 

individual or group. Jorgenson & Stedman (2001, 2006) unpacked the multidimensionality of 

sense of place, proposing that place concepts can be organized in a framework integrating 

cognitive (place identity), affective (place attachment) and conative (place dependence) 

responses to place.  

Place identity refers to the ways that place attributes can contribute to a person’s sense of self 

(Proshansky, Fabian, & Kaminoff, 1983).  Place attachment relates to the emotional bonds 

humans develop as they experience and become connected to a place (Low & Altman, 1992). It 

is recognized as the transition from space to place; as individuals come to know a location, they 

begin to develop their own personal emotional meanings (Tuan, 1974). Place dependence refers 

to the opportunities a setting presents for goals and activities (Stokols & Shumaker, 1981), and 

thus its substitutability. In this regard, people can be attached to areas that they have never 

visited (Stokols & Shumaker, 1981).  

 Place identity and place attachment are directly linked to one another, as identity and emotional 

variables have strong ties (Devine-Wright & Clayton, 2010) and contribute to the concept of 

place-protective behaviours. When a place that is positively valued faces change (i.e. one’s place 

attachment is disrupted or place identity is threatened), place-protective actions may follow as 
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people look to avoid the change and protect the place they are attached to or see as a key part to 

their identity (Jacquet & Stedman, 2013; Stedman, 2002). Many researchers have looked to 

understand community resistance to energy siting as an issue of NIMBY (not in my backyard); 

in fact, NIMBY is one of the most widely used concepts in energy landscape studies (Devine-

Wright, 2005; McLachlan, 2009). NIMBYism is often cited as the motivation of individuals to 

protect their homes and places of value for instance, people may recognize the benefits of an 

energy installation however, do not want it placed where it may physically and visually affect 

them on a personal level (e.g. visual landscapes, real estate values, etc.) (Devine-Wright, 2005; 

Wolsink, 1994, 2000). However, NIMBY has been heavily criticized for its lack of explanatory 

value, and its derogatory nature (e.g. selfishness) (Bell et al., 2005; Devine-Wright, 2005; van 

der Horst, 2007; Wolsink, 2000). Instead it has been argued that there is more value in 

understanding connections to place and place-protective actions based on these connections. 

Thus, researchers can look at energy infrastructure development not only through the concepts of 

place and place attachment but also through the lens of place-protection (Devine-Wright, 2009). 

When one has a strong positive connection to a place it has been shown that this can be the basis 

for place-protection motivations; when people want to avoid change and protect what is 

important to them (Adams & Bell, 2014; Jacquet & Stedman, 2013; Manzo & Perkins, 2006; 

Stedman, 2002; Warren, 2014). However, it must be recognized that connections to place can be 

negative or neutral as well if people are rooted in place due to social structural factors (i.e. 

‘anchors’ such as economics, social ties, and family) instead of positive sociocultural or 

ecological attributes (termed magnets) that draw people to a place (e.g. social networks 

landscapes, recreation) (Beckley, 2003). 
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As mentioned, place concepts are increasingly being utilized to understand how individuals and 

communities accept or reject renewable energy infrastructure development. Studies have looked 

to use place attachment to understand acceptance and opposition associated with wind power 

(Cass & Walker, 2009; Devine-Wright & Howes, 2010; Pasqualetti, 2011) , solar power 

(Carlisle, Kane, Solan, & Joe, 2014; Fernandez-Jimenez et al., 2015), tidal power (Devine-

Wright, 2011; McLachlan, 2010), and hydropower (Laborde, Imberger, & Toussaint, 2012; 

Vorkinn & Riese, 2001).  Similarly, place-protective behaviours have been evaluated in the 

context of opposition to energy infrastructure (Devine-Wright & Howes, 2010; Devine-Wright, 

2009).  

Different types of renewable energy have different effects on attachment to place, place-protect 

motivations and sense of place. This project looks at the Mactaquac hydropower dam in New 

Brunswick and thus focuses on the above literature in the context of hydropower projects.  

2.7 HYDROPOWER DAMS 

This research focused on the Mactaquac hydropower dam and the changed landscapes that 

resulted, focused on at its construction, operation and potential removal through a social lens. 

The following section will explore in depth the complexities of hydropower dams, both their 

construction and removal in a broader context, to delineate the study of the Mactaquac Dam.  

2.7.1 Dam Construction 

Hydropower is the oldest, most mature, and most efficient renewable technology (IPCC, 2011; 

REN21, 2014). The global hydropower capacity far outweighs all other renewable energy 

methods (REN21, 2014).  Hydropower stations are recognized as the best energy production 
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technology in terms of energy output (net gain) with efficiency rates above 90% (Onat & Bayar, 

2010). Hydropower is recognized as a continuous form of renewable energy, ideal for 

complementing more variable and intermittent forms of renewable energy (such as wind and 

solar) (IPCC, 2011; REN21, 2014). Canada ranks third in the world, after China and Brazil, and 

the United States ranks fourth for total hydropower generation (REN21, 2014), making the issue 

of hydropower development relevant and important to North America. Canada does not rank in 

the top five for any other renewable energy source (REN21, 2014).   

The era of large dam-building began in the 1930s with the construction of the Hoover Dam 

(Nüsser, 2003). Hydropower dam construction grew in popularity in the 20
th

 century, peaking in 

the 1970’s when it is estimated that 2-3 large dams were commissioned every day worldwide 

(The World Commission on Dams, 2000). By the year 2000, over 45,000 large dams had been 

built, globally, inundating approximately 500,000 km
2
 of land surface (The World Commission 

on Dams, 2000). Despite a decline in hydropower energy in North America (The World 

Commission on Dams, 2000), hydropower dams are still under construction around the world 

(Ansar, Flyvbjerg, Budzier, & Lunn, 2014; Zarfl et al., 2015), with significant growth primarily 

in China, as well as Turkey, Brazil, Vietnam, India and Russia (REN21, 2014).   

With new dams being built today, many individuals will be facing the changes that the 

Mactaquac communities experienced 50 years ago: losses to farmland and homes while also new 

opportunities for jobs and development. A relevant example in North America is the Site C dam 

proposal on the Peace River in British Columbia, which echoes the site and scale of Mactaquac 

50 years ago. The community is concerned that there will be a loss of homes, fertile farmland, 

and wildlife (West Coast Environmental Law, 2014) however, the dam development is expected 
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to bring economic development, new jobs and business opportunities (BC Hydro, 2015). It has 

been shown elsewhere that rural residents faced with dam infrastructure construction 

experienced changes in their relationship to their environment, losing cultural connections to the 

land (Million, 1992; Tilt, Braun, & He, 2009). However, over time it has been found that 

communities develop connections to and appreciation for the new aesthetics, recreation 

opportunities, and landscape with the dam in place (Born et al., 1998; Klein, 1999; Lejon et al., 

2009).  

2.7.2 Dam Removal 

Despite the energy and economic benefits of hydropower dams, dams have been shown to have 

environmental (Doyle et al., 2003; Namy, 2007; Pohl, 2002; The World Commission on Dams, 

2000), ecological (Mims & Olden, 2013; Namy, 2007; Zarfl et al., 2015), and societal 

consequences (Babbit, 2002; Nüsser, 2003; The World Commission on Dams, 2000; Vorkinn & 

Riese, 2001). Dams are estimated to be responsible for diverting 60% of the world’s rivers and 

displacing 40-80 million people (The World Commission on Dams, 2000). Due to these 

consequences, as well as due to the loss of utility in some infrastructure, dam removal is 

beginning to make a presence on North American agendas (Doyle et al., 2003; Graf, 2003). 

To date, in the United States, it is estimated that approximately 1000 small dams (<30 MW of 

power with a reservoir of ~1000-100,000 m
3
) have been removed. Only a select few medium or 

large dams (>30 MW of power, >15m in height or with a reservoir totaling more than 

>100,000m
3
) have been removed (American Rivers, 2014), such as the Elwha and Glines 

Canyon Dams on the Elwha river in Washington (Witze, 2015) and the Condit Dam on the 

White Salmon River in Washington (Pohl, 2002). Canada has similarly seen small dam removal 
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(such as the barrage removal on the Petitcodiac in Moncton, New Brunswick (The Atlantic 

Salmon Conservation Foundation, 2013)), but large dam removal has not yet taken place.  

Dam removals are being completed primarily for environmental reasons (e.g. increase the 

number of free flowing rivers, increase of fish quantity and quality, natural ecosystem 

restoration, etc.) and health and safety reasons (e.g. unsafe infrastructure, water quality concerns, 

etc.) however, there are dam removal consequences that need to be taken into consideration. 

Interestingly, dam removal is often met with the same hostility and anger as is common in dam 

construction events (Babbit, 2002; Klein, 1999). A dam can change a community’s surrounding 

landscape however, it must be recognized that dams are not necessarily permanent and can be 

susceptible to alteration or removal. Little communication occurs around the end-of-life options 

or planning and often communities see dams as permanent structures in the landscape, thus 

further intensifying emotions when removal is considered (Born et al., 1998). It is clear that end-

of-life planning for such infrastructure is inadequate. Klein (1999) found that, despite the 

utilitarian nature of dam construction, people often come to appreciate and value the dams and 

the environments they create. Communities often oppose dam removal because removal can 

decrease water recreation opportunities, degrade aesthetics, and alter communities and lifestyles 

(Born et al., 1998; Johnson & Graber, 2002; Klein, 1999; Lejon et al., 2009; Wyrick et al., 2009). 

Dam removal also presents environmental and economic concerns as community and ecosystem 

structures have adjusted to the infrastructure in the landscape (Babbit, 2002). Thus dam removal 

can be opposed for the same reasons for which they are proposed: economic, environmental, and 

social.  
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2.8 GAPS IN THE LITERATURE 

More research is needed to understand if and how residents can accept renewable energy sources 

in the landscape (Stigka et al., 2014). There is a disconnect between the fast pace at which 

renewable energy production is being implemented and the slow pace at which public attitudes 

and aesthetic preferences are evolving (Warren, 2014). There is a need for research that expands 

on the socially constructed views of renewable energy (Devine-Wright, 2007). There is some 

evidence that people can get used to energy infrastructure in the landscape (Brown et al., 2005; 

Devine-Wright, 2005; Selman, 2010) however, this literature is limited and fundamentally, it 

would still be extremely tenuous for proponents of renewable energy installations to tell locals 

that “they will get used to it”. Very few studies have been able to look at energy landscapes 

through their entire history to further this literature. The Mactaquac Dam landscape offers this 

uncommon opportunity as its lifespan has been short (compared to most dams) and its 

construction occurred within the last 50 years, meaning there are still individuals in the area that 

experienced both the pre-dam and dam-in-place landscape. The literature recognizes that there 

needs to be an increase in “acceptance-improving strategies” to decrease the negative impacts of 

energy developments and increase the perceived benefits (Cohen et al., 2014) and the best means 

to accomplish this is to understand the full history of more energy landscapes and how 

acceptance changes over time. 

Despite the recognition that renewable energy poses social implications and concerns, limited 

research has focused on the social consequences of hydropower dams.  Most research looking at 

the social issues of energy landscapes and energy transitions focus on wind power, solar energy 

and biofuel.  Little has been presented that looks at the social concerns of hydropower, despite its 
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prominence in North America’s energy mix (Babbit, 2002; REN21, 2014; Sarakinos & Johnson, 

2003; The World Commission on Dams, 2000). Most hydropower projects are comprehensively 

evaluated for their economic and environmental impacts yet, neglect the complexities of the 

social sector. The Comparative Environmental Review process currently underway for the 

Mactaquac Dam decision is a good example of this bias (NB Power, 2014b). Hydropower 

continues to be the most used renewable energy source around the world and the social impacts 

of hydro energy need to be more extensively investigated.  

2.9 CONCEPTUAL FRAMEWORK 

The Baseline of Acceptability Model (Figure 1 in Chapter 1) was developed to guide my 

exploration of how individuals perceive the Mactaquac Dam and headpond in the landscape. 

This conceptual model incorporates the two views of how Selman (2010) believes landscape 

norms are established. He proposes that society has either biological baselines, those that are 

hardwired into our views of the world, or cultural baselines, baselines that are fluid and 

malleable, the norms adapting with cultural shifts around aesthetics, meaning or needs (Selman, 

2010).  

In addition to Selman’s perspectives on cultural landscape norms, the framework includes 

individual baselines. Specifically, the framework distinguishes between norms that are 

generationally set or experientially set. The latter is supported by evidence that perceptions of 

impact from an energy development can change over time (Brown, Dorius, & Krannich, 2005; 

Devine-Wright, 2005). Individuals who once disliked an energy landscape can perceive benefit 

from it and begin to accept or even value the new landscape (Wolsink, 1994, 2007). Opposite to 

this dynamic conception of landscape acceptability is the idea, adapted from Pauly’s (1995) 
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concept of shifting baselines syndrome, which posits that baselines are generationally set; the 

first experience with the environment becomes the baselines of acceptability from which change 

is assessed. This concept was developed in the context of fisheries, whereby the fish quantity and 

composition that existed at the start of a new manager’s career is used as that individual’s 

baseline from which they measured change. In Pauly’s (1995) usage the concept refers to the 

unintentional degradation of ecosystem conditions. In the context of landscapes, this would mean 

the first landscape one is exposed to is the acceptable baseline from which they evaluate change 

(See Figure 1 in Chapter 1). This concept is similar to Kahneman’s (2011) psychological term of 

‘anchoring,’ whereby the first information available to someone is often relied most heavily one 

to base future opinions and decisions from.  This would translate to resistance to new 

infrastructure or removal of old infrastructure grounded in the same conditioning. This difference 

between individual hardwired baselines versus adaptive baselines was the primary axis for 

inquiry in this work, but I also recognize that these are affected by larger evolutionary and 

cultural norms. 

2.10 CHAPTER SUMMARY 

From this literature review it is clear that a diverse list of complexities have and will continue to 

affect the success of the renewable energy transition. It is imperative to recognize the social 

impacts of renewable energy infrastructure and look to find solutions to support those affected by 

landscape transformations as a result of these energy installations. This review illustrates the 

importance of understanding and accepting subjective landscape values and aesthetic 

preferences, as well as the significance of place theory, which recognizes the connections people 

develop to their surrounding landscapes, communities and homes.  
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The main focus of this research is to understand how the communities in the Mactaquac area 

perceived the landscape prior to dam construction, how they perceive the present dam landscape, 

and how they perceive future options, including a potential post-dam landscape.  The aim is to 

understand how values are developed and adapted in order to understand the transition that has 

occurred in the Mactaquac Dam landscape and gain insight into how communities and 

individuals may react to energy landscape transitions more broadly.   
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CHAPTER 3 RESEARCH METHODS 

3.1 RESEARCH DESIGN AND METHODS 

The purpose of the study was to understand how people view renewable energy infrastructure in 

their local landscapes and how acceptance and even attachment towards energy landscapes is 

developed. Specifically, the study looked at how people have viewed the novel landscape created 

by the Mactaquac Dam and its attendant headpond area throughout its potential life cycle: the 

landscape prior to dam construction, the present dam landscape and they perceive future options, 

including a potential post-dam landscape. I was interested in understanding the meanings citizens 

have associated with the different time periods of the Mactaquac Dam and headpond landscape 

through the use of a semi-structured interview enriched by a map of the landscape change. This 

chapter will present an overview of the research methods, followed by the study area and study 

participants, and finally a detailed account of the data collection and data analysis methods. 

3.2 CONSTRUCTIVIST FRAMEWORK 

A constructivist framework guided the study. The constructivist paradigm states that an 

individual or a group of individuals can uniquely form perceptions of reality (Creswell, 2013). 

As such it is recognized that there are multiple realities of place constructed in the minds of 

different individuals. No constructed reality is less true but each is informed by different 

experiences (Guba & Lincoln, 1994). In order to elicit an individual’s construction, a researcher 

must interact with the individual (Guba & Lincoln, 1994). This is commonly done through 

interviews. The interviews are traditionally semi-structured with broad questions to allow 
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participants to express their personal meanings and not limit or narrow the discussion (Creswell, 

2013). 

The social construct framework has been drawn on by other researchers to understand how 

individuals value place and landscape (Berger & Luckmann, 1967; Greider & Garkovich, 1994; 

Kyle & Chick, 2007). When looking to understand how one values landscape, it is crucial to 

recognize that landscape cannot be spoken to as if all individuals see it or value it in the same 

way. Further, space has no value to humans without these socially constructed views as humans 

give meaning to place through their own experiences and time in a place (Tuan, 1977). Thus 

landscapes are human-constructed, resulting from cultural identities and values (Greider & 

Garkovich, 1994); “Cultural groups transform the natural environment into landscapes through 

the use of different symbols that bestow different meanings on the same physical objects or 

conditions” (Greider & Garkovich, 1994, p.2). The application of a social constructivist 

perspective allows the researcher to look at and understand the common symbolic meanings of a 

landscape from the perspective of multiple individuals. It is important to recognize that although 

social construction results in one’s reality of a landscape, social construction is bounded and 

influenced by the local physical environment (Stedman, 2003).   

3.3 VISUAL RESEARCH METHODS 

Visual methods in research have increased in popularity over the past two decades (Rose, 2014).  

These methods allow the researcher to take advantage of the ‘visual culture’ and the hyper-visual 

nature of 21
st
 century life, which is continuing to grow in prevalence. (Rose, 2014; Spencer, 

2011).  
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Visual research methods are increasingly used in place-based research and landscape research. 

Researchers have made use of visual methods in a variety of ways. In situ methods (taking 

participants into the landscape in question) are ideal for eliciting values towards that landscape as 

participants are able to use all of their senses (Owen, Duinker, & Beckley, 2009; Propst, 

Mcdonough, Vogt, & Pynnonen, 2008). Photo elicitation, where photography, captured by either 

the interviewee or interviewer, is examined by both parties to understand a given theme or 

subject, is another common form of visual methods (Beckley, Stedman, Wallace, & Ambard, 

2007; Sherren, Fischer, & Fazey, 2012; Sherren, Fischer, & Price, 2010; Tonge, Moore, Ryan, & 

Beckley, 2013). Another form of photo elicitation is photovoice, the use of participant 

photography as personal documentary with marginalized groups, which encourages involvement 

and feelings of ownership and power in the research process (Castleden, Garvin, & Huu-ay-aht 

First Nation, 2008).  

Although much focus on visual research methods is around photographs, other methods include 

the use of maps and mapping tools. Public participation GIS (PPGIS), the use of GIS and digital 

mapping tools in community research, is also a common method for understanding public values 

(Anderson, Beazley, & Boxall, 2009; Greg Brown & Reed, 2012; Gregory Brown & Weber, 

2012). Similarly, physical maps are used to give participants the opportunity to see a new view 

of a common place or the history of a place with which they may not be familiar (Powell, 2010; 

Spencer, 2011). Countering commonly accepted representations of landscape using maps is 

sometimes discussed as a ‘critical cartography’ approach that counters prevailing power 

structures, as evident in the Before the Mactaquac Headpond storymap (Holman, 2014; 

http://energytransitions.ca/storymap).  
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Visual methods are often seen as a means to enhance the traditional method of interviewing. 

Pairing interviews with visual research methods allows participants to share novel information 

that may not have been drawn out by a spoken interview alone (Rose, 2014). Further, visual 

methods give the researcher and interviewee something to look at and discuss together (Rose, 

2014). The visual media can often help to prompt ideas that would not have otherwise been 

discussed in a traditional interview, as an element or section of the visual stimuli can elicit 

memories (Rose, 2014). Similarly, the visual prompts can empower the interviewee, which may 

result in a richer interview, because they have the opportunity to teach the interviewer about the 

topic through ‘show and tell’ (Rose, 2014). Visual methods, using respondent-generated or 

researcher-chosen visual media, are becoming increasingly popular in social research studies. I 

chose to use researcher-generated visual media in the study to enhance the interview process and 

aid in the elicitation of historical memories and place values.  

Previous work in the areas of energy studies research have been primarily quantitative with a 

focus on the physical and engineering sciences and economics (Sovacool, 2014). Sovacool 

(2014) completed a content analysis on 4444 articles from 1999 to 2014 published in three 

energy journals and found that only 12.6 percent of articles reported using “human-centered” 

research methods, and of these less than 5 percent used field research, interviews or focus 

groups. This underdeveloped sector is crucial for energy studies as I look to understand how 

human attitudes, values and experiences have and will shape energy use, production, 

consumption and support (Sovacool, 2014). The study looked to help fill the gap in human-

centered research, specifically research in the field, as opposed to surveys for instance, by using 

interviews to understand how local values have changed and adapted to a new renewable energy 

landscape. In undertaking a research project around the perceptions of a landscape (an inherently 
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visual feature), it was essential for me recognize and make use of visual research methods 

(expanded upon further in section 3.7.2).  

3.4 THE STUDY AREA: THE MACTAQUAC DAM AND HEADPOND 

The study area consisted of the local communities that surround the Mactaquac Dam and 

headpond. The Mactaquac Dam is located in rural New Brunswick, 19 km outside of New 

Brunswick’s capital city, Fredericton (NB Power, 2013). The Dam created a 96 km headpond 

which extends from the dam infrastructure NW to the town of Hartland (NB Power, 2013). 

Hundreds of families were relocated prior to dam construction as flooding submerged valuable 

farmland and family property (Si, 1993). Many citizens, during construction in the mid 1960s, 

did not welcome the Mactaquac Dam proposal and as a result the “Association for the 

Preservation and Development of the St. John River in its Natural State” (APDSJR) was created 

(Bourgoin, 2013). The dam was opposed by citizens due to the resident relocation it would 

entail, as well as the negative effects the dam was perceived to have on the salmon, the loss of 

farmland, and the loss of the St. John River Valley floodplain and the deep cultural heritage 

associated with it, including important sites for First Nations and Loyalist descendants (Ferrar, 

2005).  Despite citizen dissent towards the dam’s construction, some residents feel the project 

was a success (Ferrar, 2005) while others see it as a failure (Dickison, 2006).  

For the study, the population of interest was specifically those who live upriver, but nearest to 

the dam infrastructure today. Those individuals who have moved out of the area since the dam’s 

construction were not included in the study. The study area was defined by the research team for 

previous work using ArcGIS software to create a ‘viewshed’ map (Figure 3), which shows the 

areas (highlighted in a light grey) that can see the headpond between the dam infrastructure and 
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the town of Nackawic. This map was used as a starting point for recruitment. The communities 

surrounding the Mactaquac headpond, from Nackawic to Keswick Ridge, make up a rural 

population of approximately 5,600 residents (Statistics Canada, 2012). Residents who lived in 

the viewshed area but whose homes did not face the water or those who could not see the water 

from their homes were also welcome in the study. Nackawic was chosen as the furthest limit to 

the study area for numerous reasons. First, Nackawic was a planned town, created by the 

government during the dam’s construction, as a home for those forced to move due to flooding 

and to house employees of the new pulp mill, which was to use much of the new dam’s power 

(The Town of Nackawic, 2012). For this reason, Nackawic is home to many citizens actively 

interested in the debate over the dam decision. The second reason Nackawic was chosen as the 

western extent was because previous work (Keilty, Sherren, Beckley, & Marmura, 2014) defined 

this area as the limit for houseboat tours undertaken in summer 2013. To make the work 

comparative, the study worked with the same constraints. The viewshed includes a rural 

population of approximately 3000 people, covering the areas of Nackawic, Keswick Ridge, 

Queensbury, Prince William, Dumfries, Kingsclear and Bright.  
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Figure 3. Viewshed map of the study area (created by Kate Sherren, 2013). The light grey shading 

shows the areas, between the dam and Nackawic, that are visible from the headpond.  

3.5 RECRUITMENT 

Local residents across four specific adult cohorts were sought for interviews:  

1. Pre-Dam Elders. Members of this target group would have been residents and 

ideally landowners in the Mactaquac area prior to the dam being built (1967). 

This group would range in age from approximately 70 to 100 years. Cohort 1 

individuals were important because they provided a rich historical recount of 

the landscape, the community, and the political context prior to dam 

construction. This group was also crucial to testing the generational baselines 

quadrant because these individuals would have spent many years in the 
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landscape prior to dam construction, time to have potentially developed an 

attachment to the pre-dam landscape.  

2. Pre-Dam Children. These participants would have been children 

(approximately <15 years of age) when the dam was being built. These 

individuals would range in age from approximately 50 to 70 years. This group 

was anticipated to provide an interesting perspective on dam construction and 

focus much of their discussion on the present landscape, with only a weak 

memory of the landscape prior to dam construction.  

3.  Headpond Children. This group was intended to include those who grew up in 

the Mactaquac area having never experienced the landscape prior to 

construction. This group would range in age from approximately 25 to 50 

years. This group was targeted because they held a different view than the 

previous two cohorts, as they would have no experience with the pre-dam 

landscape. 

4.  Headpond Migrants/Amenity Migrants. This group was intended to include 

those who moved into the area in the last 40 years, to live in the community or 

on the Mactaquac headpond. This again would present a new view of the area, 

as their length of connection to the location could be shorter than those born in 

the area. The age range of Cohort 4 was 45 to 65 years.  

I was interested in speaking to 16-24 individuals, with even representation across all cohorts. 

Although the number of participants for a study varies greatly depending on goals and 

objectives, the number of participants was determined as the acceptable size for qualitative 

interview research (Baker & Edwards, 2012).  
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I began recruitment by contacting participants from two previous studies that were done in the 

Mactaquac area (Keilty et al., 2014; Parkins, Hempel, Beckley, Stedman, & Sherren, 2015) who 

had expressed that they knew interested peers who wanted to be a part of the conversation 

around the decision whether to refurbish or remove the Mactaquac Dam. In addition, those who 

expressed interest in previous studies but were unable to participate were contacted. Following 

this first set of emails, a recruitment flyer (Appendix A) was posted on the research team’s 

website and Facebook page. Following these methods, the broader research team sent the study 

information out to their networks in the area to further facilitate recruitment. Through email, 

telephone and social media postings a list was established of individuals who were interested in 

setting up an interview. During the first set of interviews these participants were asked if they 

knew of any other interested individuals in their communities. 

The next method of recruitment was connecting with citizens through local stakeholders. The 

rural communities around the headpond are tightly knit, as word of the study was quickly spread 

through social and community networks. Groups such as the Nackawic Historical Society and 

Friends of Mactaquac Lake were approached and they were willing to send study information out 

to their email contacts and Facebook members. Additionally, local businesses such as the 

Mactaquac Marina and Kings Landing Historical Settlement posted recruitment posters on staff 

notice boards.  

The final method of recruitment was through a local radio station (UP 93.1) interview with me. 

The radio interview provided a brief overview of the study and who to contact if interested. I 

believe this method helped to reach some of the younger participants who were missed through 

the previous social networks.  
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Interested participants were asked a short series of screening questions (Appendix B). This was 

done to ensure that they fit into one of the cohort groups of interest and to find out if they had 

any associations with any formal group with an interest in the headpond (e.g. World Wildlife 

Fund (WWF), NB Power, Friends of Mactaquac Lake). It was acceptable to have an association 

to a formal group; the study was only interested in having a diverse group of participants (i.e. not 

too many from any one group). Once a potential participant answered the screening questions 

and was placed into one of the specific cohorts he or she was provided with a background 

document about the study (Appendix C). This outlined what the study was about and what the 

participant’s role and commitments would be as an interviewee. Once the participant agreed to 

take part in the interview process, a time and date was selected for the interview. Participants 

were required to sign the informed consent form prior to the start of the interview (Appendix D). 

The study was completed with a total of 20 participants (n=20), having 4-6 individuals per cohort 

(Table 1). This diversity allowed for a variety of opinions per cohort.  

Table 1. Summary of participants and their gender per cohort. 

 
Cohort 

 
Female 

 
Male 

Total number 
of participants 

Cohort 1 (Pre Dam Elders)  3 1 4 

Cohort 2 (Pre Dam Children) 2 4 6 

Cohort 3 (Headpond 
Children) 

4 1 5 

Cohort 4 (Headpond 
Migrants) 

2 3 5 

Total  11 9 20 
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Interviews were held in a local and accessible location, usually the participant’s home or place of 

work, allowing them to feel comfortable, relaxed, and in control (Holloway & Wheeler, 2013). 

Cohort 1 individuals were elderly and particularly appreciated the accessibility of the interview. 

Inaccessibility was recognized during the 2013 houseboat tours as a limiting factor for recruiting 

elderly participants, as the houseboat was difficult to board and required the use of a steep 

staircase for access to the upper deck. The home setting for the interviews also allowed people to 

not only describe their attachment to the landscape but also show it to me directly. Participants 

were eager to share their personal stories and connections to the landscape and being in their 

home or at their place of work allowed this.  

The study was expected to have a minimal level risk or discomfort for the participants. The 

interview was largely driven by the respondent and their own memories, and as such was not 

confrontational and did not create undue distress. There were instances where interviews became 

emotional, when traumatic or stressful memories were elicited but participants were told they did 

not need to speak to these memories if they were uncomfortable doing so.  

3.5.1 Recruitment Challenges  

The employed set of recruitment methods was successful in bringing interest to the study; 

however, there were challenges in reaching all of the cohorts. Cohorts 2 and 4 showed the most 

interest, but it was difficult to reach the elder generation and the youngest generation (Cohorts 1 

and 3,). It has been found in aging research and health studies that recruiting older adults can be 

challenging for reasons of accessibility, ill-health and their belief that they will not be useful to 

the researcher or the research study (Forster et al., 2010; Mody et al., 2008). Additionally, 

interviewed elder individuals did not feel that the dam decision would impact them and thus did 
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not necessarily find the same connection to the study as those who currently have an ongoing 

stake in the community and the landscape. Recruiting for Cohort 1 was achieved through 

connections with the local historical society and snowball sampling through other interviewees. 

Cohort 3 individuals were difficult to reach due to their busy work schedules, and young families 

(O’Neill, 2007). Further, New Brunswick has a large population of young adults working outside 

of the province (Shaker & Doherty-Delorme, 2004; Willbond, 2012) which other young 

participants noted and felt may be affecting the low interest in the study. Recruiting for Cohort 3 

was achieved through two different means. First, snowball sampling was done during interviews 

with participants in the three other cohorts. Numerous participants were happy to get in touch 

with their own children or young families in their neighbourhoods to spread the word as they felt 

the dam decision greatly impacted these growing families and young individuals. Second, online 

recruitment, specifically through Facebook, complemented the snowball recruitment methods.  

Online methods of recruitment for young adults is common (Balfe, Doyle, & Conroy, 2012; 

Ramo, Hall, & Prochaska, 2010) because these methods allow a large population to be contacted 

in an efficient and cost-effective manner (Balfe et al., 2012; Chu & Snider, 2013). However, 

social media methods do present challenges such as small response rates and slow replies (Balfe 

et al., 2012; Kapp, Peters, & Oliver, 2013) as well as ‘slacktivism’ whereby people are happy to 

‘like’ or ‘share’ the issue or study but make no real commitment or action (McCafferty, 2011).  

3.5.2 Recruitment Summary 

A total number of 25 individuals were contacted from the previous study databases. These 

individuals were those who showed interest in previous work in the Mactaquac area but were not 

able to participate in these projects. Of these individuals, 13 were interested in completing an 
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interview. Ten individuals completed the screening questions and of these six individuals took 

part in an interview. Two were unable to complete interviews due to scheduling conflicts. 

I was also given a list from two locals in the Mactaquac area who had large social networks and 

knew interested individuals. From both lists, a total list of 18 individuals was compiled. From 

this list, eight individuals completed the screening questions and took part in an interview. Three 

other individuals expressed interest, but their summer schedules were busy and they were unable 

to find time for an interview 

Two other individuals were interested in the study after seeing the recruitment flyer in their 

community. An additional two individuals contacted me through Facebook after seeing the 

online recruitment advertisement. Of these individuals three completed the screening questions 

and an interview during the research week in July. 

During each interview I also looked to make connections with the interviewee and find more 

participants through their social networks. Three individuals were recruited in this manner for an 

interview. 

Additionally the other members of the research team had social connections in the area and this 

resulted in two individuals who were contacted directly by the lead researcher. Both individuals 

completed the screening questions and an interview. To ensure anonymity for these participants, 

given the local association of several members of the research team, no participant names were 

disclosed to anyone except myself on the research team, unless the interviewee did it him or 

herself.  
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Eight interviews were completed in June 2014, and 13 in July 2014. However, one participant 

chose to leave the study after reviewing their transcript, taking the final study number of 

participants down to 20. No participants were screened out of the study; all met the requirements 

for one of the four cohorts of interest, and in aggregate there was no evident bias as a result of 

memberships or employment. Some interested individuals were not able to complete an 

interview due to busy summer schedules.  

3.6 DATA COLLECTION METHODS  

The study employed semi-structured interviews and semi-quantitative data analysis. Semi-

structured interviews were used to understand the values citizens hold towards the landscape, 

how these values were formed and changed, and if generational change was necessary for energy 

landscapes to become acceptable – even valued. Due to the nature of the study, qualitative field 

methods were chosen because they generate rich datasets (Bryman, 2012). 

3.6.1 The interview guide 

The data were generated by individual semi-structured interviews. Semi-structured interview 

questions (Appendix D) were used to understand the individual’s experiences in and feelings for 

the area. The interview guide included seven sections of questions: 

1. Personal History- The interview began with questions about the participant’s time in 

the area and what their experience in the area had been like. This was followed with 

questions around the landscape changes they had experienced and how they perceived 

these changes. This section of questions elicited strong internal values that participants 

held towards the landscape at different times (i.e. pre-dam and present day).  



 

 46 

2. Perception of naturalness- Participants were asked how they saw the present 

landscape, whether they liked it and/or viewed it as natural or normal. This was asked 

to help understand if there were direct and/or obvious shifts in a participant’s baseline. 

3. Experience elsewhere- Participants were asked about their time away from the area 

(if any). This was done to understand what other landscapes they may have 

experienced in order to understand landscapes on which they might be basing 

comparable opinions. 

4. Views of others- Participants were asked their perceptions of what others felt about 

the area. This section allowed me to understand if certain cohorts perceived other 

cohorts, or other individuals in their cohort, as having different views of the area. This 

helped me to understand if others perceived baselines of acceptance as shifting or as 

concrete. Additionally this section was used to test for potentially inherited opinions, 

for example younger generations feeling a certain way due to the experiences shared 

by their parents or grandparents. 

5. What should be done to the dam- Participants were asked which decision (dam 

removal, dam rebuilding with power, or dam rebuilding without power) they thought 

was best for themselves and what they felt was best for society. They were also asked 

which decision they felt other groups thought was best.  

6. Energy and development options- Participants were asked what other energy sources 

they could see as appropriate in the area and what other development they would 

accept in the area.  

7. The local perspective- Lastly, participants were asked who should be involved in the 

dam decision. This section allowed me to understand if the participant felt the decision 
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should be local or provincial or how those interests should be balanced and also if they 

felt the decision would have personal effects or more general public effects. 

3.6.2 Map elicitation 

Due to the goals of the study, seeking to understand perceptions of the past, present and future 

landscape, I chose to use a historical map overlaid with key present landscape features (town 

boundaries, new highway) and the area inundated by the headpond as an interview prompt to 

give the best discussion prompt for all participants (Figure 4). In addition, participants were 

welcome to show their own photos of the headpond and the surrounding area if they thought the 

photos would help them explain their stories in the interview (but photos were not required). I 

felt that the use of a map (versus photographs) would give a more universally accessible 

overview of the landscape before and after dam construction. Photos taken by the participants or 

others may have been difficult to orient to the landscape (due to the changes as a result of the 

dam), and potentially upsetting. Researcher-photographs would have allowed for a more uniform 

set of photographs, but I may have missed essential landscapes/photographs (Clark-Ibanez, 

2004) and these may still have been difficult to align to modern realities. Additionally, 

photographs that may have appeared aesthetically pleasing to me may have little to no meaning 

to the interviewees (Clark-Ibanez, 2004). Maps, on the other hand, are not only useful for 

orienting and understanding different landscapes but can also be used to draw out memories and 

connections people hold towards a certain landscape (Spencer, 2011) that may not have been 

represented in a photograph.  Maps can show what once existed in a landscape relatively 

neutrally, allowing people to remember and reminisce about areas that have changed (Spencer, 

2011). Powell (2010) found similarly that when maps were used during a series of interviews, 
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participants actively drew on the map as they told stories or rotated the map as they were talking 

to specific areas.  

During the interview process participants were invited to write or draw on the laminated map as 

the interview was taking place or simply point out locations to me as they spoke. Participant 

engagement with the map differed widely across the twenty interviews.  All participants pointed 

out their current homes on the map. Some pointed out where family members currently lived or 

where they had lived in the past. Many participants then used the map throughout the interview 

to share stories and memories. For example, many pointed out the islands that were flooded by 

the headpond, sharing stories about farming the islands, picnicking with family or wading to 

them in the dry summer months. For those who did not know the pre-dam landscape, the map 

allowed them to learn more about the area. Some participants were unaware of the islands that 

once existed and others noted how narrow the river channel once was. The map acted as a crucial 

prompt during the interview, helping to elicit historical memories that may not have been 

otherwise shared.  

Additionally the map prompted numerous participants to want to share more personal items   

(e.g. family photos, paintings, mementos, etc.) related to the landscape. Numerous participants 

brought out additional photo albums with pictures of the landscape, and gave tours of their 

homes to show me special pictures or paintings of the landscape. Others gave me tours of their 

property showing where things used to be and how different things would be without the dam. 

Another participant showed me their view of the headpond from the dining room and proceeded 

to point out where the houses and businesses in her village had been before the flooding of the 

headpond. One interview even ended with the participant inviting me on a short boat tour of the 

headpond in order to better show why they felt the landscape was so important to them.  
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Figure 4. GSC Preliminary Geology Series map of Woodstock-Fredericton, NB based on surveys 

compiled by F.D Anderson and W.H Poole (1959), accessed via Geogratis and georeferenced by 

Kate Sherren (2013). The original map has been overlaid with the dam, water bodies, provincial 

parks, highways and municipal areas (2014) (GeoNB). 

3.7 DATA ANALYSIS METHODS  

Each interview was audio recorded with the participants’ approval. The interviews were then 

transcribed verbatim and approved by each interviewee. A thematic analysis was completed to 

identify, understand, and analyze the patterns that arose in the interview transcripts (Braun & 

Clarke, 2006). First transcripts were read and reviewed concurrently with field research notes I 
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kept during and after each interview to ensure the correct meaning was being portrayed in the 

transcript. Key words noted in the journal acted as preliminary codes during the first phase of 

analysis. Next, I compiled a list of emergent codes that reflected the large patterns and themes 

present in the transcripts. My supervisor and I next compiled a master list of both inductive 

codes, determined in the previous stages, and a deductive code list from the research questions. I 

then went through the transcripts using NVIVO 10 software (QSR International Pty Ltd., 1999-

2015) to code all of the transcripts. More details in regards to the deductive and inductive coding 

stages are included below 

3.7.1 Deductive coding stage 

The interview data were analyzed to reveal themes that relate to the research questions 

established at the start of the study. Each interview was first classified by gender and cohort 

group. This allowed comparisons to be done across the specific cohort group as well as against 

the other three cohort groups. From the prompting questions participants expressed their 

opinions and values towards the landscape at five different periods of time: 

1. Pre dam   

2. Dam construction  

3. Dam today (infrastructure intact)  

4. Dam removal  

5. Dam rebuild (with power) and dam rebuild (without power) 

Data were coded to a specific period of time. The time period most often discussed was present 

day or recent history, which fell under the code “Dam today.” This code included anything a 

participant mentioned about the landscape as it is today or as it has been in the past 47 years 
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since the dam has been in place. Despite NB Power proposing three distinctive possibilities for 

the future of the dam (dam removal, dam rebuilding with power, and dam rebuilding without 

power) most participants associated the same outcomes and the same values to dam rebuilding 

with and without power. Participants often referred to dam rebuilding with or without power as 

the same option, thus both options were grouped into time period number five. 

3.7.2 Inductive coding stage 

In addition to coding the period of time, the data were also coded to the observation or sentiment 

the participant mentioned. These observations and sentiments became the themes to which each 

passage was coded. Most interviews took a similar form, whereby a participant would talk about 

the positive or negative theme they felt or saw during each different time period as it related to 

their time in the landscape. Codes were determined by their prevalence in all transcripts (Braun 

& Clarke, 2006). A final set of 17 major themes was determined and used in the analysis phase. 

All themes had a positive and negative component for a total of 34 inductive codes. 

The coded data were then analyzed using matrix queries to cross-tabulate themes and time 

periods, to semi-quantitatively identify differences in landscape perceptions, norms and 

preferences between cohorts. Matrix queries allowed the researchers to see where strong themes 

existed and illustrate the changes from positive themes to negatives themes across the various 

time periods.   

For example:   

 Coded to “Pre Dam” & “Aesthetics (+)” 
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“Well down by the river bank we called that the flats, there was a flat piece of ground, 

beautiful and fertile ground and it was just lush hay crop in it because the river would 

overflow in spring and come up into the flats and that seemed to fertilize the fields.” (Female, 

Cohort 1) 

 Coded to “Dam Today” & “Recreation (+)” 

“Yes, yes, and I am glad, the more I see the happier I am, the parasailers, they have skis and 

in the winter they glide on the ice and they come up, they can come right up half way up the 

shore. Lots that happens, winter and summer, and skidoos in the winter, that is fun but it is 

cold for old people.” (Female, Cohort 1) 

 Coded to “Dam Removal” & “Ecosystem (-)” 

“It will never be the ecosystem that it was because the soil and shifted sediment that is 

different so as far as that goes its like you are never going to go back to the way it was.” 

(Male, Cohort 2) 

3.7.3 Semi-quantitative matrix analysis 

Coded data were analyzed semi-quantitatively through a set of matrix queries. A semi-

quantitative analysis of qualitative data means that data are coded to allow for numerical counts 

of significance, reported in addition to specific exemplar quotes supporting the quantitative 

analysis (Johnson, Dunlap, & Benoit, 2010). It is recognized that counting is integral to 

qualitative research in order to recognize patterns and areas of importance (Sandelowski, 2001). 

Patterns are, by definition, the recognition of repetitive mention/observation, thus although 

counting may be done unconsciously, a strictly qualitative analysis will likely still be employing 

numbers to some degree on the raw data (Sandelowski, 2001).  In the study I decided to use 
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numbers and patterns to visualize the prevalence of apparent themes. A preliminary set of 

matrices illustrated (1) the number of passages that were coded to a specific theme; (2) the 

number of participants per cohort that discussed a given theme; and (3) the number of words that 

were associated to a given theme. Using a scatterplot, the number of passages and number of 

words were compared to understand if significance could be drawn from number of passages 

coded and number of words. I felt that the passages coded was a more realistic representation of 

importance and a smaller number to use for analysis but to further justify this choice of metric, a 

scatterplot was completed to understand the relationship between passages coded and words 

coded (Appendix G). This graph resulted in an R
2
 value of 0.93 indicating a close relationship 

between the number of passages coded and the number of words allowing me to use the number 

of passages coded as the metric for analysis. A final matrix was developed to illustrate the 

themes elicited and the passages coded to each theme by cohort and time period. Significance 

was given to themes where ≥5 passages were coded by ≥75% of the participants in the respective 

cohort. Other research has used a similar semi-quantitative approach to determine themes of 

significance (Greenland-Smith, 2014; Sherren et al., 2010). 

3.8 CHAPTER SUMMARY  

The study looked at landscape perceptions of four specific cohorts living in the areas surrounding 

the Mactaquac Dam. Participants took part in a semi-structured interview, which consisted of a 

seven-section interview guide, additionally prompted by a map showing the landscape as it was 

pre-dam overlaid with present day features. Data were analyzed to show the themes and 

observations different cohorts felt towards different time periods of the Mactaquac landscape. 

Following this chapter is a stand-alone paper (Chapter 4) intended for independent publication in 
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a peer-reviewed journal. For this reason, there may be some repetition found in the introduction 

and methods sections. Chapter 5 will present an expanded discussion exploring a potential 

alternative explanatory model, and Chapter 6 will wrap up the overall thesis with more general 

concluding thoughts. 
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CHAPTER 4 ADAPTIVE BASELINES OF ACCEPTABILITY ON 

THE MACTAQUAC HYDROELECTRIC DAM AND 

HEADPOND, NEW BRUNSWICK, CANADA 

This chapter has been written with the intention of being submitted for publication in the journal 

Landscape Research with my supervisor Kate Sherren and committee member Tom Beckley as 

co-authors. As such there is some repetition in the following introduction and methods section 

from previous chapters. I am the primary author on this paper; however, ‘we’ is used throughout 

to acknowledge the co-authors.  

4.1 ABSTRACT 

There is a growing interest in sustainable energy futures, and jurisdictions at all scales are 

exploring options to reduce dependencies on dwindling fossil fuel reserves and move forward 

with renewable energy generation. In the pursuit of a sustainable energy future, it will be key to 

understand not only the economic and environmental implications of renewable energy 

infrastructure, but also the social implications of such a change. The purpose of the study is to 

understand if and how people can accept and even appreciate utilitarian energy infrastructure in 

the landscape. The study used the Mactaquac Dam and headpond in New Brunswick, Canada, to 

understand public perception and landscape values. We developed a Baselines of Acceptability 

Mode and tested it using 20 interviews with locals from four demographic groups, to see whether 

baselines of acceptability towards energy landscapes are hardwired or malleable. The study 

found that individuals were able to adapt their landscape preferences after dam construction as 

they experienced the new landscape and found value and benefit in its changed form. It is 
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important to recognize that this transition is possible however communities need to be supported 

with information and transparency to avoid unnecessary uncertainty that can lead to fear and 

opposition.   

4.2 INTRODUCTION 

A person can grow attached to their home landscape regardless of its aesthetic, ecological, or 

cultural value to an outside observer, based on positive subjective connections. Renewable 

energy production infrastructure, often large and geographically dispersed, in order to make use 

of non-transportable resources (e.g. sun, wind, water), can threaten this connection (Bell et al., 

2013; Devine-Wright, 2009, 2011; Selman, 2010; van der Horst & Vermeylen, 2012; Wolsink, 

2007; Wüstenhagen et al., 2007). A landscape is more than a physical location in the 

environment; it is a culturally significant place, with historical, spiritual and community meaning 

(Antrop, 2005, 2006; Glover et al., 2008). Thus, attachment and emotional connection to place 

means that potential changes are often seen as a threat to one’s meaning of place (Greider & 

Garkovich, 1994; Stedman, 2003).  Sense of place (Jorgensen & Stedman, 2006; Stedman, 2003; 

Tuan, 1974) is often used to describe the person-place relationship, incorporating the ideas of 

place attachment and place meaning (Brehm, Eisenhauer, & Stedman, 2012). Thus, connection 

to place can hinder the progress of renewable energy adoption when communities fiercely 

oppose energy development via place-protective behaviours (Bell et al., 2013; Devine-Wright, 

2009; Warren, 2014).  

Social acceptance of renewable energy and its associated infrastructure is not a new issue in 

resource decision-making. However, the need for rapid energy transitions for reasons of energy 

security and climate change mitigation, and commensurate policies and targets, are forcing us to 
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take a deeper look at the issues surrounding acceptance (Batel, Devine-Wright, & Tangeland, 

2013; Cohen et al., 2014; Stigka et al., 2014). Citizens often support the idea of renewable 

energy in theory, but when it comes to local infrastructure siting and implementation, support 

rapidly dissipates for reasons of aesthetics and landscape concern (Fernandez-Jimenez et al., 

2015; Wolsink, 2007; Wüstenhagen et al., 2007). For instance, Wolsink (2007) found that there 

is strong support for wind power but far less support for sited wind farms, however, people can 

learn to accept and appreciate these wind farms in place over time.  

Renewable energy infrastructure is often smaller scale (compared with non-renewable energy 

infrastructure) using technology with a lower net energy gain, meaning the number of required 

physical infrastructure units to produce sufficient energy are greater, affecting more people and 

more landscapes (Firestone et al., 2015; Nadaï & van der Horst, 2010; Wolsink, 2012). 

Renewable energy production infrastructure, specifically solar, wind, and hydro, use natural 

resources for energy production, meaning the associated infrastructure may be more distributed 

and visually apparent to benefit from these non-transportable resources (e.g. line of sight for sun, 

prominent ridges for wind, or populated valleys for natural running water) (Fernandez-jimenez et 

al., 2015; Wüstenhagen et al., 2007).  

The oldest renewable technology is hydropower energy technology, which has and will continue 

to have major effects on ecosystems, landscapes, and nearby communities. Despite a decline in 

hydroelectric energy and increasing numbers of dam removal in North America in the past two 

decades (The World Commission on Dams, 2000), hydropower dams are still under planning and 

construction around the world (Ansar et al., 2014; Zarfl et al., 2015). Furthermore, water 

impoundments, for the purposes of irrigation, flood control, and drinking water will continue to 
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increase as adaptation measures under global change (Downing et al., 2006).  Presently, 

worldwide impoundments are estimated to cover 260,000 km
2
 (Downing et al., 2006). Because 

of this we need to gain a better understanding of how both dam construction and removal may 

affect local communities. Looking at dams can allow us a unique perspective to understand 

social acceptance during both the implementation phase and removal phase as dam construction 

and dam removal are both taking place around the world today. 

Hydropower dam construction grew in popularity in the 20
th

 century, peaking in the 1970’s when 

it is estimated that 2-3 large dams were commissioned every day worldwide (The World 

Commission on Dams, 2000). Dam construction projects have been seen to have environmental 

consequences (Namy, 2007; The World Commission on Dams, 2000), ecological consequences 

(Mims & Olden, 2013; Namy, 2007; Zarfl et al., 2015), and societal consequences (Nüsser, 

2003; The World Commission on Dams, 2000; Vorkinn & Riese, 2001). Dams are believed to be 

responsible for diverting 60% of the world’s rivers and displacing 40-80 million people (The 

World Commission on Dams, 2000).  Due to these consequences, as well as aging infrastructure 

and industrial changes, the social movement around dam decommissioning and removal is 

gaining legitimacy. 

There is a substantial movement in North America in support of dam removal for reasons of 

ecological, economic, and safety concerns (Babbit, 2002; Born et al., 1998; Pohl, 2002; Prowse, 

Wrona, & Power, 2013). To date, in the United States, it is estimated that approximately 1000 

small dams (<30 MW of power, <6m in height) have been removed and only a few medium or 

large dams (>30 MW of power, >15m in height) have been removed (American Rivers, 2014), 

such as the Elwha and Glines Canyon Dams on the Elwha river in Washington (Witze, 2015)  
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and the Condit Dam on the White Salmon River in Washington (Pohl, 2002). Canada has 

similarly seen small dam removal (such as the barrage removal at Petitcodiac in New Brunswick 

(The Atlantic Salmon Conservation Foundation, 2013)) but large dam removal has not yet taken 

place. Despite the positive intentions associated with dam removal (e.g. free flowing rivers, 

increase of fish quantity and quality, natural ecosystem restoration, etc.) there are negative 

consequences that need to be acknowledged. Evidence suggests that local societies and to some 

degree ecosystems adapt to the changes brought by dam construction (Babbit, 2002). Thus, 

communities often oppose dam removal because removal can decrease water recreation 

opportunities, change or degrade aesthetics, and alter communities and lifestyles (Born et al., 

1998; Johnson & Graber, 2002; Klein, 1999; Lejon et al., 2009; Wyrick et al., 2009). There is 

often limited end-of-life planning when dams are proposed and constructed (Born et al., 1998). 

Communities thus begin to see dams as permanent structures in the landscape, further 

intensifying emotions when removal is considered (Born et al., 1998) indicating a need for better 

end-of-life planning.  

4.2.1 Conceptual Framework 

We were interested in testing the adaptive capacity of the Mactaquac community through our 

developed Baselines of Acceptability Model (Figure 5). We developed a conceptual model to 

help organize various theories of how landscape acceptability is established and how it might 

change. Our Baselines of Acceptability Model is based on two axes, scale (individual versus 

social) and rigidity (concrete versus malleable). We use this framework to structure our 

exploration of acceptability around the Mactaquac Dam and headpond. 
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Figure 5. Baselines of Acceptability Model 

The first quadrant, titled generational baselines, is based on Pauly’s (1995) shifting baselines 

syndrome concept, whereby people use the first environment they are exposed to as their 

baseline of acceptability. Developed in the context of fisheries, Pauly (1995) describes how new 

fisheries managers accept as a baseline the fish size, quality, and species composition they first 

encounter in a given ecosystem, and react positively or negatively to change from these 

baselines. This quadrant is thus associated with rigid individual norms, shifting only with 

subsequent generations. This is similar to Kahneman's  (2011) concept of ‘anchoring’ which 

describes how humans often to heavily rely on only the first piece of information available to 

them and make decisions, opinions, and judgments from this information. 

The second quadrant, titled experiential baselines, is based on work from Wolsink (1994, 2007) 

indicating that individuals may support the idea of wind energy and the production of wind 
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energy on a global scale or at a conceptual level, but reject the siting of wind farms in their 

communities and at the local level. However, over time Wolsink (1994) observed that 

individuals adapted and often learned to appreciate and see the public value of the wind turbine 

or wind farm in the community (Wolsink, 2007). Quadrant two recognizes that landscape 

baselines can be changed or adapted based on new perceptions of value and benefit. This 

quadrant assumes that when one experiences benefit or new value in a landscape, they may adapt 

their baseline to see this as acceptable or even ideal (Devine-Wright, 2005; Wolsink, 1994, 

2007).  

The first two quadrants represent values at the individual level. The second two quadrants (three 

and four) refer to baselines at a societal level. Quadrants three and four are based on Selman’s 

(2010) understanding of the two ways in which landscape values can be influenced. Selman 

proposes two ways in which societal level baselines are held and developed (Selman, 2010). 

Quadrant 3 has been termed evolutionary baselines, and refers to baselines for which humans 

have a genetic disposition. Similarly, Kaplan (1987) found that aesthetic and environmental 

preferences could be explained from an evolutionary perspective. For example people prefer 

water, trees, and foliage scenes, as these elements indicate an area of habitat which would 

increase human survival (Kaplan, 1987). Quadrant four, referred to in the framework as cultural 

baselines, refers to the idea of baselines being malleable and influenced by culture (Selman, 

2010). This implies the same concept as the experiential quadrant, that tastes, values and 

preferences can change over time (Selman, 2010).  

The goal of the study was to examine whether different generational groups perceive a dam 

landscape and its future possibilities differently, and if those differences are related to their first 
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experience in the landscape, or adapted perceptions of the changing landscape over time. To test 

this idea we were interested in testing quadrants one and two since interviews were completed at 

the individual level. 

4.2.2 Research Questions 

The study uses the case of the Mactaquac Dam and headpond in New Brunswick, Canada, as a 

means to understand the views and attitudes held by local citizens towards pre-dam, post-dam 

and possible future landscapes. We are interested in whether attitudes toward landscapes shift, 

and if so, how. The area presents a unique setting where the lifespan of the dam will be well 

within the lifespan of some local residents. As a result, some citizens could share their thoughts 

and values of the landscape throughout the life cycle of the dam; pre-dam landscape values, 

current dam landscape values and perceived post-dam landscape values as citizens are faced with 

the possibility of dam removal. Specifically this paper aims to answer three research questions:  

(1) How do nearby residents perceive the Mactaquac Dam and headpond landscape and what 

do they wish for its future?  

(2) How do baselines of acceptability help to explain local acceptance or rejection of 

landscapes associated with hydroelectric energy? 

(3) What are the implications of the above for the Mactaquac decision, dam construction and 

removal decisions generally, and managing the landscape changes associated with 

renewable energy transitions.  
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4.3  METHODS 

The study used map elicitation interviews with four different cohorts of local residents to test 

whether baselines of acceptability were generationally set (generational) or malleable 

(experiential) based on experience. Twenty interviewees completed interviews and approved 

their transcripts for data analysis. Analysis was done semi-quantitatively through a set of 

matrices to identify common themes across the different cohorts and different time periods. 

4.3.1 The Case 

Mactaquac, New Brunswick (NB) is the site of the Maritimes’ largest hydroelectric dam which 

has been generating power since 1968 (NB Power, 2013). The dam is located 19 km upriver of 

the provincial capital of Fredericton and maintains a 96-km headpond (NB Power, 2013).  

Inundation displaced thousands of residents, submerged historical landmarks (i.e. cemeteries and 

waterfalls) and impounded the St. John River from Hartland to Mactaquac (Si, 1993). Today, a 

provincial park, a marina and new businesses rely on the headpond (such as a houseboat rental 

company) and over the years many new homes were built along the water, especially since the 

new TransCanada highway routed heavy traffic away from the river in the mid-2000s. The 

hydroelectric generating station is expected to reach the end of its lifespan in 2030 (30 years 

earlier than anticipated). This is due to a problem known as Alkali-Aggregate Reaction (AAR) 

whereby the concrete paste is reacting with silica concentrates in the gravel and sand that 

constitute the concrete (NB Power, 2014d). AAR is affecting the concrete of the spillways and 

the powerhouse and causing these structures to absorb water, swelling and cracking over time 

(NB Power, 2014d) . The earthen dam, the structure that supports the headpond, is not affected 

by AAR (NB Power, 2014d). Three possibilities are currently being considered with the final 
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decision being made in 2016 to be implemented by 2030: (1) the dam will be rebuilt (a new 

spillway and power house will be built); (2) the dam will be removed completely (restoring the 

river by removing the spillways, earthen dam and powerhouse) or; (3) the earthen dam will be 

left in place and a new spillway will be built to maintain the headpond (the dam would no longer 

generate power) (NB Power, 2014e). Estimated costs are about $5 billion for rebuilding and 

approximately $3 billion for removal (NB Power, 2014c).  

The Mactaquac Dam changed the physical, ecological, economic and social environments of the 

St. John River Valley. The residents now living in the area could be affected once again if the 

dam is removed. There was little information sharing between NB Power and the general public 

about the process until the launch of the project website in late 2014 (http://www.mactaquac.ca). 

While substantial research is underway about the biophysical implications of the various options, 

and a specific engagement process is underway with affected First Nations groups, the social and 

cultural implication of this decision has not been rigorously explored leaving many feeling 

uninformed about the future of the dam. 

The study was a part of a larger study dedicated to understanding the social drivers of interest     

in exploring the complexities of energy choices and energy issues in Canada. The first phase of 

field research for this project began in 2013 when a team of researchers (including the three 

authors of this paper) took local residents on a houseboat on the Mactaquac headpond to elicit 

landscape values and dam preferences. During the first half of the tour, participants were given a 

personal tape recorder and asked to reflect on their thoughts and experiences with the Mactaquac 

headpond landscape. Participants talked alone or small groups. During the second half of the 

cruise we conducted a focus group, talking more specifically about the future of the dam, as well 
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as energy and economic development in New Brunswick more generally. That study established 

that many locals wish the dam to be rebuilt, but the data was limited in terms of more nuanced 

insights, with a lack of representation among the young and elderly, both in their attendance and 

participation (e.g. of the 2 participants representing the youngest cohort, they spoke very little in 

the focus group and personal elicitation). Additionally there were varying levels of adherence to 

instructions leading to poor-quality transcripts (Keilty et al., 2014) and limited structured data. 

Insights and weaknesses in that study informed the design of this one, but they are otherwise 

independent.  

The study area for the houseboat tours was limited to the distance the houseboat could travel 

from the marina adjacent to Mactaquac Park and across from the dam in a 3-hour period. This 

limited recruitment to the communities between Hawkshaw and French Village (Figure 6), 

excluding the communities on the headpond west of Hawkshaw (Meductic to Hartland). A 

viewshed map analysis, identifying those areas able to see the headpond, was used to begin 

recruitment. The same study area was used in the study for triangulation purposes. 

Participant recruitment for this map-elicitation interview study was done through snowball 

sampling from an existing contact database from the houseboat tours and as a later Q-method 

study (Parkins et al., 2015). The previous works indicated that there were many community 

members eager to get involved in the discussion about the dam decision but were unable to take 

part in those previous opportunities. We started with these community members, and worked to 

expand the participant pool through snowballing, social media and a radio ad.  
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Figure 6. The study area (shown in yellow) was between Hawkshaw and French Village and 

included those who are able to see the headpond, based on viewshed analysis in GIS (created by 

Kate Sherren, 2013).  
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4.3.2 Data Collection 

We interviewed 20 individuals spanning four cohorts (Figure 7): 

 

Figure 7. Cohort descriptions 

These four cohorts represented four important and distinct interests and experiences related to 

the dam. The first cohort was designed to give a strong historical perspective to the study, having 

experienced the pre-dam landscape. The second cohort also consisted of people who experienced 

the landscape change, but they were young (<15 years of age) during the dam construction time 

period. The third cohort was important in order to understand how those who had only known 

the dam in place landscape viewed and valued it. The final cohort was unique in that they only 

knew the present landscape but have a broader experience as they ‘came from away’ and moved 

in as adults. By studying four different cohorts the study was able to understand how those with 

different interests and experiences view the landscape and perceive future scenarios for the 
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region. The four cohorts included multiple generations that further allowed analysis of attitude 

over generational change.  

Interviews took place in a mutually agreed upon location, often participants’ homes or places of 

work, and ranged in length from 25 minutes to 80 minutes. The interview guide was broken 

down into seven sections of semi-structured interview questions:  

1. Personal History- The interview began with questions about the participant’s time in the 

area and what their experience in the area had been like. This was followed with 

questions around the landscape changes they had experienced and how they perceived 

these changes. This section of questions elicited strong internal values that participants 

held towards the landscape at different times (i.e. pre-dam and present day).  

2. Perception of naturalness- Participants were asked how they saw the present landscape, 

whether they liked it and/or viewed it as natural or normal. This was asked to help 

understand if there were direct and/or obvious shifts in a participant’s baseline. 

3. Experience elsewhere- Participants were asked about their time away from the area (if 

any). This was done to understand what other landscapes they may have experienced in 

order to understand landscapes on which they might be basing comparable opinions. 

4. Views of others- Participants were asked their perceptions of what others felt about the 

area. This section allowed me to understand if certain cohorts perceived other cohorts, or 

other individuals in their cohort, as having different views of the area. This helped me to 

understand if others perceived baselines of acceptance as shifting or as concrete. 

Additionally this section was used to test for potentially inherited opinions, for example 

younger generations feeling a certain way due to the experiences shared by their parents 

or grandparents. 
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5. What should be done to the dam- Participants were asked which decision (dam 

removal, dam rebuilding with power, or dam rebuilding without power) they thought was 

best for themselves and what they felt was best for society. They were also asked which 

decision they felt other groups thought was best.  

6. Energy and development options- Participants were asked what other energy sources 

they could see as appropriate in the area and what other development they would accept 

in the area.  

7. The local perspective- Lastly, participants were asked who should be involved in the 

dam decision. This section allowed me to understand if the participant felt the decision 

should be local or provincial or how those interests should be balanced and also if they 

felt the decision would have personal effects or more general public effects. 

The interview guide was supplemented with a map (Figure 8), used to help evoke memories of 

the landscape and give a new perspective to the landscape. Visual research methods have 

increased in popularity over the past two decades (Rose, 2014). Maps have been found to not 

only be useful for orienting and understanding different landscapes, but also to draw out 

memories and connections people hold towards a certain landscape (Spencer, 2011).  Maps can 

show what once existed in a landscape, allowing people to remember and reminisce about areas 

that have changed (Spencer, 2011). The map shows the previous landscape and river channel as 

it was in 1959, which is overlaid with a modern map layer showing the new headpond, highway, 

dam, and the settlement constructed to house displaced citizens. This allowed people to compare 

the landscape they were presently in to the pre-dam landscape they either knew from the 

personal experience or from stories they had heard in the community. In the time since these 
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interviews took place, a colleague has developed an online story map that allows the user to 

dynamically swipe between the past and present landscape (energytransitions.ca/storymap)  

 

Figure 8. Map used during interviews, printed at a size of 60cm x 90cm GSC Preliminary Geology 

Series map of Woodstock-Fredericton, NB based on surveys compiled by F.D Anderson and W.H 

Poole (1959), accessed via Geogratis and georeferenced by Kate Sherren (2013). The original map 

has been overlaid with the dam, water bodies, provincial parks, highways and municipal areas 

(GeoNB 2014).  

The participants were invited to write or draw on the laminated map as the interview was taking 

place or to simply point out locations as they spoke. Participant engagement with the map 

differed widely across the twenty interviews.  All twenty participants pointed out their current 

homes on the map. Some pointed out where family lived or where they had lived in the past. 
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Many participants then used the map through the interview to share stories and memories. For 

example, many pointed out the islands that were flooded by the headpond, sharing stories about 

farming the islands, picnicking with family, or wading to them in the dry summer months. For 

those who did not know the pre-dam landscape the map allowed them to learn more about the 

area. The map acted as an additional prompt during the interview and helped to elicit memories 

that may not have been otherwise stimulated.  

4.3.3 Data Analysis 

NVivo 10 software (QSR International Pty Ltd., 1999-2015) was used to code the interview data 

elicited by the different participants, alternatively deductively and inductively. The interviews 

were deductively classified by the participant’s gender and cohort to allow comparisons to be 

done within the specific cohort group as well as against the other three cohorts. From the 

prompting questions participants expressed their opinions and values towards five different time 

periods: (1) Pre-dam; (2) Dam construction; (3) Dam today (infrastructure intact); (4) Dam 

removal; (5) Dam rebuild (with power and without power). Data were coded to the appropriate 

time period being discussed. The most discussed time period was that of present day or recent 

history, which fell under the code “Dam today.” This code included anything a participant 

mentioned about the landscape as it is today or as it has been in the 47 years since the dam has 

been in production.  

A thematic analysis was used to identify themes and values discussed by the participants (Braun 

& Clarke, 2006). The process of thematic analysis consists of searching for themes in the data, 

“it is a form of pattern recognition within the data where the emerging themes become the 

categories for analysis” (Fereday & Muir-Cochrane, 2006, p. 82). The inductive approach was 



 

 72 

used to code values, observations and sentiments expressed (termed themes) by the participants. 

Inductive coding was done through an iterative process where preliminary codes were 

developed, expanded and modified as the coding process unfolded. This resulted in a set of 

positive and negative themes (Figure 10). Seventeen themes were developed (Table 3), which 

were sorted into 6 overarching topics (Figure 11). Each theme included positive and negative sub 

codes.  

Themes were then analyzed semi-quantitatively through a set of matrices to determine the most 

common themes, by cohort and landscape. A semi-quantitative analysis of qualitative data means 

that data is coded to allow for numerical counts of significance and is presented in collaboration 

with representative quotes from the interviews (Johnson, Dunlap, & Benoit, 2010). It is 

understood that counting is integral (whether consciously recognized or not) to qualitative 

research in order to recognize patterns and areas of importance (Sandelowski, 2001). In the study 

we have decided to visually represent these patterns of significance through matrices. A 

preliminary set of matrices illustrated (1) the number of passages that were coded to a specific 

theme; (2) the number of participants per cohort that discussed a given theme; and (3) the 

number of words that were associated to a given theme. There is no standard definition of 

‘passage’ in the qualitative literature. Coded areas could extend over several sentences, so we 

first tested if our ‘passage’ counts over these themes were significantly related to word counts. 

Using a scatterplot the number of passages and number of words were compared to understand if 

significance could be drawn from number of passages coded and number of words. This graph 

resulted in an R
2
 value of 0.93 indicating a close relationship between the number of passages 

coded and the number of words. The number of passages was thus chosen as the most 

manageable unit of analysis. A final matrix was developed to illustrate the themes elicited and 
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the passages coded to each theme by cohort and landscape period (Figure 9). Significance was 

defined as themes where ≥5 passages were coded by ≥75% of the participants in the respective 

cohort (Figure 9). Similar semi-quantitative approaches have been used to determine themes of 

significance (Greenland-Smith, 2014; Sherren et al., 2010).  This matrix was then graphically 

represented by tone (Figure 10) and by overarching theme (Figure 11) to aid in interpretation. 
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Figure 9.  Matrix of themes elicited and number of passages coded in the intersection of cohort and time period (rows) and themes (+/-) 

(columns). Bolded numbers indicate a theme expresses by 75% or more participants in the cohort. These bolded items are represented 

diagrammatically in Figures 10 and 11.

Cohorts
- + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - + - +

1 0 9 0 5 1 1 0 7 0 2 0 3 0 0 0 5 1 1 0 4 0 0 0 1 0 0 0 2 1 0 0
0 0 1

2 4 7 7 10 0 4 0 5 2 3 0 1 1 6 1 6 0 0 0 8 1 0 0 1 0 0 0 0 0 1 0 0 1 1

3 0 3 2 0 1 0 0 1 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

4 0 0 0 1 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 2 0 0 1 29 4 13 2 2 0 11 4 2 1 0 0 5 0 4 0 0 0 0 0 1 8 6 2 8 0 0 0 0 0

2 3 0 0 0 37 1 9 1 5 0 9 1 6 0 3 1 7 0 3 0 0 0 0 0 0 7 4 5 12 0 0 0 0 0

3 0 0 0 0 4 0 2 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1 0 0 0 0 0

4 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 1 0 0 1 0 0 0

1 1 6 0 8 0 1 3 4 3 3 6 8 0 4 4 1 1 2 4 2 0 2 1 3 0 0 2 3 0 1 0 0 4 0

2 0 23 2 36 1 10 2 11 8 15 5 8 3 18 19 9 0 22 2 9 1 20 0 7 0 5 0 4 0 0 0 1 2 0

3 3 16 3 37 0 5 7 19 6 7 2 8 2 15 7 10 4 4 2 2 1 6 2 8 0 1 1 11 0 0 0 1 1 0

4 0 33 2 55 1 7 0 23 1 5 2 6 1 24 4 7 1 13 0 8 2 6 0 16 0 1 0 2 0 0 0 0 0 0

1 12 0 0 0 3 0 1 0 12 0 5 0 0 0 4 0 2 0 6 1 0 0 0 0 1 1 1 0 2 0 1 1 0 0

2 39 4 6 1 11 1 5 0 18 7 4 0 6 1 1 1 10 0 16 4 10 1 5 0 8 1 1 0 2 1 3 1 1 0

3 23 7 14 4 28 1 25 2 24 5 8 5 14 2 12 6 15 4 8 0 0 1 8 2 4 0 3 4 2 3 2 1 1 0

4 25 0 14 2 24 0 9 0 19 0 19 1 15 0 2 5 15 1 12 1 9 1 8 0 13 1 3 1 0 0 4 0 0 0

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 1 0 1 0 2 0 1 0 2 6 4 1 3 1 1 0 5 1 1 1 12 0 0 1 1 0 0 1 0 0 1 0 0

3 0 2 0 1 1 2 0 1 0 0 1 6 0 1 0 1 0 1 0 1 0 6 0 1 0 0 0 1 0 0 1 1 0 0

4 0 0 0 1 0 0 0 0 0 3 4 4 0 1 0 4 0 0 0 3 0 5 0 5 0 2 0 0 0 0 0 0 0 0
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4.4 RESULTS  

Of the twenty participating individuals, 4-6 individuals represented each cohort. 55% of 

participants were female and 45% were male (Table 2). 

Table 2. Summary of participants per cohort. 

Cohort Female Male Total number of 

participants 
Pre-dam Elders 3 1 4 

Pre-dam Children 2 4 6 

Headpond Children 4 1 5 

Headpond Migrants 2 3 5 

Total  11 9 20 
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Table 3. Themes of sentiment or observation derived through inductive coding paired with the 

themes description of how each was recognized in the data.  

Theme Description  

Coded to when participants discussed: 
 

Coded to when participants discussed: 

 

# of passages Overarching theme 

Aesthetics +/- the beauty or attractiveness of the 
landscape. 

223 Visual 

Recreation +/- recreational activities that took place in 
the landscape  (e.g. boating, swimming, 
winter sports, etc.) 

213 Social 

Emotion +/- personal wellbeing or feelings towards 
the landscape. 

181 Social 

Community +/- the sense of community and 
neighbourhoods within the landscape 

154 Community 

Ecosystem +/- the ecology or physical environment of 
the landscape 

154 Environment 

Economics +/- economic opportunities and the general 
economics of the landscape. 

145 Economic 

Lifestyle +/- the lifestyle the landscape supported  128 Social 

Fishing +/- recreational fishing as well as fish health, 
populations and diversity. 

118 Environment 

Real Estate +/- land values and housing prices 114 Economic 

Landscape +/- the benefits and drawbacks of the 
landscape in its entirety 

102 Visual 

Energy +/- energy production and/or energy 
security. 

85 Energy 

Tourism +/- tourist opportunities and tourist 
activities in relation to the landscape. 

68 Economic 

Progress +/- the progression or advancement of the 
area. 

60 Community 

Employment +/- job opportunities and work associated 
with the landscape. 

57 Not significant 

Inundation +/- the flooding of the land. 36 Not significant 

Unspecified +/- the landscape in a descriptive or neutral 
manner. 

19 Not significant 

Water Quality 

+/- 

issues around water health 12 Not significant 
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4.4.1 Results by Cohort 

The four cohorts varied on what they perceived as the greatest benefits and drawbacks to the dam 

and headpond landscape. In general all four cohorts viewed the time period of dam construction 

and the potential time period of dam removal negatively and viewed the current landscape and 

pre-dam landscape positively (Figure 10). Six overarching themes were noted and illustrated to 

show how each cohort viewed each time period (Figure 11). 

In the following summaries, the term ‘most’ will denote themes supported by at least 75% of the 

cohort (e.g. themes that were spoken to by at least 3 of 4 participants in Cohort 1, 4 of 6 

participants in Cohort 2 and 4 of 5 participants in Cohorts 3 and 4). ‘Less significant’ will denote 

themes expressed by 50-70% of the cohort. ‘Uncommon’ will denote themes expressed by less 

than 50% of the cohort. 
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Figure 10. Themes elicited by each cohort per time period. Red shapes indicate negative themes and blue shapes indicate positive themes. 

Rectangles represent themes shared by multiple cohorts in a given time period and ovals represent themes unique to the cohort in a given 

time period. Note only themes expressed by 75% or more of the cohorts are illustrated. 
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a) b) c)      

d) e) f)  

Figure 11. Positive (bold) and negative (pale) themes associated with each time period of the Mactaquac landscape by theme: 

a) environment b) economic c) social d) community e) visual f) energy. Column headings refer to cohorts and row headings to time periods. 
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Cohort 1 (Pre-dam Elders) 

When talking about the pre-dam landscape Cohort 1 spoke to the positive aesthetics that they 

experienced, and the strong sense of community that existed. They also discussed the fishing, 

specifically salmon fishing, and recreation that took place in the river landscape. Participants 

noted recreational activities such as salmon fishing, picking fiddleheads, and swimming along 

the shores.  

The most discussed time period for Cohort 1 was dam construction. This cohort was the most 

affected group because for many the dam’s construction changed their livelihoods and the 

community significantly. Cohort 1’s overarching feeling towards dam construction was negative. 

Negative emotions included sadness, anger, fear, and depression. Participants discussed how 

numerous people, including themselves, were dealing with physical illnesses as a result of the 

trauma and stress many were under during the construction period (this was tracked within the 

theme of emotion). For most participants in this cohort this was paired with negative aesthetic 

views and a negative economic outlook, as some of the sampled individuals lost their means of 

income (agriculture) and/or were faced with the burden of relocating their homes, families, and 

careers (Si, 1993). Interesting, however, was the emergence of the theme of progress, whereby 

despite the turmoil of construction, people regarded this as a period of positive progress and 

development, specifically in regards to energy development and technological advancement.  

Progress, that was all we heard and that was why a lot of us were quite willing to 

give it up what we were asked to give up, for prosperity and work for the young 

people, we were for that, we all supported that. (Female, Cohort 1) 

When talking about the future of the area most Cohort 1 individuals talked only about the 

potential of dam removal and did not mention or comment on the option of dam rebuilding. 
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Cohort 1 individuals were not as interested in the future options as many did not see the future as 

a major concern for them due to their age. However, of greatest concern to most, in regards to 

dam removal, were the negative aesthetics and the negative landscape that would develop. Most 

Cohort 1 participants felt that dam removal would leave an ugly landscape with little aesthetic 

appeal and an unhealthy ecosystem. Specifically, they felt that over the past 47 years they had 

seen the area develop into a stable ecosystem that would be faced with yet another period of 

fluctuation if dam removal were to occur.   

Cohort 2 (Pre-dam Children) 

Cohort 2 individuals spoke fondly of the pre-dam time period, discussing the beautiful landscape 

that was present along the river course and the lifestyle that their families maintained. Most 

Cohort 2 individuals had a strong emotional connection to that landscape and the benefits it 

afforded, likely because this cohort was of an age (<15) where they were exploring the area and 

connecting with nature. 

Most of Cohort 2 viewed dam construction negatively. In particular they discussed the negative 

emotions that were felt at the time, seeing their families and communities facing the challenges 

associated with major landscape change regardless of what benefits may also have occurred to 

individual families or the region. Most of Cohort 2 also viewed inundation negatively, as it took 

away the landscape they knew during their childhood. Less significant were the themes of 

economics and real estate. 

Despite viewing construction as a negative period, the dam and contemporary landscape was 

viewed positively by Cohort 2 participants. This group spoke to the aesthetic values of the 
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landscape, the lifestyle the new lake allowed, and the recreational opportunities the headpond 

supports. Cohort 2 also expressed how they had grown attached to the altered landscape both 

emotionally and for the real estate values their homes now possess. Cohort 2 holds the greatest 

interest in the areas current and future real estate because they have invested strongly in the 

present landscape since they developed family homes after dam construction. Cohort 2 holds the 

dam responsible for the loss of native fish, specifically the salmon, likely because fishing for 

recreation and sustenance was common practice prior to dam construction in their youth.  

Cohort 2 felt that the removal of the dam would be a poor decision. They viewed dam removal as 

damaging to the aesthetics of the area and the landscape as a whole. They have lived most of 

their lives with the headpond in place and the resultant landscape, and the idea of change was 

worrying to them. They also felt that their properties would face large real estate value losses if 

the headpond were to be drained. They noted how much time and money they had put into 

developing their homes in the area and felt dam removal would threaten this, and subsequently 

the value of their real estate. 

Lastly, Cohort 2 was the most vocal group when speaking about the rebuilding of the dam. They 

felt dam rebuilding was the best scenario for energy production needs, despite not mentioning 

the topic of energy in regards to any other time period. Again they also focused on real estate 

values and the potential to maintain or enhance their real estate values if the dam were to be 

rebuilt. 
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Cohort 3 (Headpond Children) 

Cohort 3 consisted of individuals who grew up in the headpond landscape after the construction 

of the dam; this group has only experienced the landscape as it is today. This cohort rarely spoke 

about the pre-dam landscape or the dam construction time period, as they never personally 

experienced it.  

Most of Cohort 3 viewed the current landscape positively. They expressed a connection towards 

the landscape based on its aesthetic benefits, the community coherence it supports, the lifestyle it 

allows them to maintain, and the recreational opportunities. External to personal benefits, Cohort 

3 participants perceived benefits and opportunities for tourism and the economy within the 

headpond landscape. Lastly, they noted the positive ecosystem that has been established and the 

fishing opportunities that exist as a result of the dam. Cohort 3 held an opposite view to Cohort 

2, believing that fishing opportunities were plentiful in the headpond landscape.  

Cohort 3 viewed the potential of dam removal as a major threat to their homes, landscape and 

lifestyle. They felt removal would damage the areas aesthetics, sense of community, the present 

established ecosystem including fishing populations, and their real estate values. This potential 

option for the future elicited strong negative emotions, of sadness, anger, and anxiety.   

Cohort 3, like the others, did not speak at great length about the potential decision to rebuild the 

dam. They viewed dam rebuilding as the best option but only spoke to dam rebuilding within the 

context of positive energy generation and security for the area.  
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Cohort 4 (Headpond Migrants): 

Cohort 4 did not discuss pre-dam or dam construction as they were not involved or connected to 

the landscape or the community during the pre-dam. Many Headpond Migrants moved into the 

area after 1980 and by this time the communities and the present landscape were established.  

Similar to other cohorts, the Headpond Migrants spoke strongly in support of the current 

landscape and spoke at length to the positive aesthetics of the area, the lifestyle it allows, the 

strong sense of community in the region and the recreational benefits of the headpond landscape. 

Interestingly, this group also spoke to the tourist benefits and felt that the landscape could be 

exploited further to increase tourism and subsequently the economics of the area. Cohort 4 

participants welcomed the idea of new people and new activities to the area more so than 

Cohorts 1 through 3. Cohort 4 participants were focused on the ‘dam today’ time period as it is 

the only version of the landscape they know.  

After so many years, now you’ve got several generations again that have gone 

through the change that now you have to leave it. Why would you take it out, we 

have all accepted it. (Female, Cohort 4) 

The thought of dam removal evoked strong negative emotions from Cohort 4 participants. This 

cohort felt that there was a responsibility to maintain the headpond landscape because of the 

benefits it offers. They felt that dam removal would have negative impacts on the aesthetics of 

the area, the economic success of the area, and the lifestyle it currently supports.  

Lastly this group spoke to the benefits of dam rebuilding, similarly to cohorts 2 and 3, focusing 

on the energy the dam creates and could maintain into the future.  
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4.4.2 Results by Theme 

Environmental themes 

All four cohorts presented environmental themes during the course of the interviews. Specifically, 

Specifically, the term environment or ecosystem was used to discuss the changes that had been seen, 

seen, or were perceived to have occurred as it related to species health, ecosystem structure, and 

environmental health. Of greatest concern were the fish populations in the area. However, different 

different groups focused on different species of interest ( 

Table 4). Cohort 2 expressed concern for fish population decline (specifically salmon) caused by 

the dam and limited fishing opportunities in the current landscape. Cohort 3 felt that the 

headpond supported a multitude of fish (specifically bass) and fishing opportunities (Figure 11a). 

Lastly the theme of inundation or loss of land was present by those cohorts who saw ecosystems 

forever changed by the flooding of the headpond. Cohorts 1 and 2 focused on the loss of species 

that thrived on the islands, for example many discussed the abundant fiddleheads they had once 

picked on the islands and shoreline.  

Economic themes 

Economic themes were threefold: real estate, tourism and economics (Figure 11b). The themes of 

economics encompassed discussions around job creation and job loss, and more generally around 

economic stressors (e.g. loss of home or land), and economic opportunities (e.g. newly created 

business ventures). The creation of the headpond flooded out many homes and farms or parts of 

farms, forcing many families and businesses to relocate. This was a major focus for Cohort 1, who 

faced relocating or rebuilding their homes, and for, some finding new work as a result of the dam.  

The theme of real estate emerged when participants were talking about the present landscape. 

Many felt real estate values were relatively high as a result of the headpond. Similarly, because of 

this, participants felt that real estate values would be negatively impacted if the dam were to be 

removed and the river channel was to narrow, leaving homes with no water frontage or a larger 

distance to it ( 

Table 4).  
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The last theme related to economics focused on tourism. Participants spoke positively to the 

present tourist opportunities in the area, namely the successful houseboat company on the 

headpond, the golf course, and the beach at Mactaquac Park. Many felt that tourism was good for 

the area, creating jobs and opportunities for many of the locals. Tourism was viewed positively 

overall and many felt there were unexplored opportunities to be exploited.  

Social themes 

Social themes were a strong focus when cohorts discussed the benefits they found in the current 

dam landscape (Figure 11c). Overall the view of the landscape as it is today was positive and much 

of this positivity was linked to the personal benefits derived from the landscape. Participants 

discussed recreation, specifically swimming, boating, snowmobiling and parasailing ( 

Table 4). Aside from physical uses of the headpond landscape participants associated a positive 

lifestyle to the present landscape. They spoke to the enjoyment they felt from living on the water 

in a quiet rural environment. Contrary to how the present landscape is viewed, the potential for 

dam removal elicited strong negative emotions such as anxiety, stress, sadness and concern about 

losing recreational activities and waterfront lifestyle. Many participants seemed to perceive the 

loss of the headpond as a loss of the lifestyle they deeply loved.  

The same idea of loss evoked strong negative emotions when the dam was being constructed. 

Negative emotion was felt towards the loss of land, the loss of homes and businesses, and the 

loss of community. Cohorts 1 and 2 spoke to the emotional stress of the change and how difficult 

the time period was. It became clear that negative emotions were felt toward periods of transition 

or change and positive emotions were felt towards periods of stability.  

Community themes  
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Throughout the study it was evident a strong sense of community has existed along the St. John 

River for a long time (Figure 11d). A strong sense of community existed among the agricultural 

communities prior to the dam and a strong sense of community exists today among the waterfront 

waterfront communities ( 

Table 4). Cohort 3 expressed an interesting take on community, viewing it as both negative and 

positive. Specifically they discussed negative community impacts and a poor sense of 

community cohesion as a result of the dam construction. For example, old families left because 

their homes were gone, and new families came for new job opportunities. Cohort 2 individuals 

were native to the area but felt lost in their new communities and new schools, as people ‘from 

away’ were moving in. Those who grew up on the headpond would have missed much of this 

transition. This same concern for changing community dynamics was expressed when discussing 

the potential for dam removal. A strong sense of community is apparent in the present landscape 

and upheaval could create negative change and disconnect.  

 

 

Visual themes 

The present landscape was described as beautiful, pretty, breathtaking and peaceful ( 

Table 4). Cohorts 1 and 2 described the pre-dam landscape in a similar way. Of greatest 

significance, however, are the concerns over the landscape and the aesthetics of the area if the 

dam were to be removed (Figure 11e); participants across all four cohorts strongly believe the 

area would be unappealing for many years. Visual themes were associated with social and 

community themes. People that found the area provided physical and social benefits also 

perceived the landscape and its overall aesthetics in a positive way.  
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Energy  

Energy was anticipated to be an important theme of discussion but it was only minimally discussed 

(Figure 11f). The drive for new and secure energy fortified the dam construction decision in the 

1960s, however, few participants connected the landscape and the benefits it provides to the energy 

production of the dam. Despite the limited mention of energy in discussing past and present time 

periods, the theme of energy did appear quite strongly as participants discussed reasons they 

support dam rebuilding ( 

Table 4). 

 

 

 

 

 

Table 4. Example quotes showing positive and negatives views across the different cohorts and time 

periods related to the six broad themed areas (Figure 11) 

Theme Positive Example Negative Example 

Environment “Right now every year we watch 

geese, ducks, loons, everything 

comes back, you know I don't know 

the ecology side of it, but it's all 

natural now, what is here is natural 

and beautiful” (Dam Today, Male, 

Cohort 2) 

“I mean you've created a brand new 

ecosystem for the last 50 years. How 

can you now just disregard that?” (Dam 

Removal, Female, Cohort 4) 

 

Economic “Economically there are 

possibilities. I know for us, for the 

sports we do, in the winter with the 

paraskiing we created a school out of 

that” (Dam Today, Female, Cohort 

4) 

“Right now, living on the headpond, 

property values are up there, but all of a 

sudden the river goes back up, the 

property values drop, people are going 

to lose big time” (Dam Removal, Male, 

Cohort 2) 
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Social “Our waterfront is very active, there 

are lots of kids down there, we have 

a little beach…they will play in the 

water or jump of the docks. And of 

course there are all kinds of boaters 

that come here” (Dam Today, Male, 

Cohort 4) 

“Well everyone would get a new 

neighbour for sure, and these houses 

would be in the middle of the woods, 

and suddenly every boat would have to 

turn into a four wheeler” (Dam 

Removal, Male, Cohort 3) 

Community “We were down there every 

summer, we would have friends 

over, everyone would just be at the 

water together” (Dam Today, 

Female, Cohort 3) 

“We moved back to what we called 

Lower South Hampton and it was hard 

to adjust to calling it Nackawic because 

we had been there so long. We moved 

back and just found it a different 

community all together (Dam 

Construction, Female, Cohort 1) 

Visual “Where could you be that is 

anywhere prettier than here? Pretty 

hard to beat.” (Dam Today, Male, 

Cohort 2) 

“The water came up and my rose bush 

was a way out in the water and of 

course the where our buildings were 

covered in water… it looked like a great 

big lake, not a river anymore. I 

remember him [my husband] saying 

well, now it is gone, nothing left, 

nothing but memories.” (Dam 

Construction, Female, Cohort 1) 

Energy “It is a power that does not take coal 

or oil…it’s really a wonderful way 

to make money and create power.” 

(Dam Today, Female, Cohort 1) 

N/A 

 

 4.5 DISCUSSION 

We undertook a set of 20 semi-structured interviews to elicit landscape values from four specific 

cohorts that had different experiences with and different baselines in relation to the construction, 

operational or maintenance period and potential removal or rebuild of the Mactaquac Dam and 

headpond. This included exploring landscape values around the pre-dam landscape and the post-

dam landscape. We sought to understand: (1) how nearby residents perceived the landscape and 

what they wish for its future; (2) if the Baselines of Acceptability Model helped to explain these 

values across the different cohorts; and (3) the implications of both for the Mactaquac decision, 

dam construction and removal decisions elsewhere, and other renewable energy decisions. 
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This work aimed to understand the complexities that exist around citizen perceptions of dams 

and renewable energy in the landscapes to inform new energy landscape decisions. This section 

interprets the results in the context of the current literature by looking at our three research 

questions. 

4.5.1 Perceptions of the dam and headpond landscape today and in the future 

All four cohorts presently value the Mactaquac Dam and headpond landscape. Most notably the 

landscape is valued for its positive aesthetics and lifestyle as well as the recreation, tourism and 

real estate/economic opportunities it presents. Referring to Figure 10 most of Cohort 1, the Pre-

Dam Elders, value the landscape for its tourism, economics and positive sense of community, 

while the other 3 cohorts value the landscape primarily for its aesthetics, recreation and lifestyle. 

Overall the present landscape is perceived by the study participants to hold positive values and 

benefits for the current community, however, the transition to the present landscape (the process 

of dam construction) was viewed differently across different cohorts.  

For those affected at the time (Cohorts 1 and 2) the period of dam construction represented a 

time of negative emotion and stress related to the inundation of land and loss of homes and 

property. However, it is important to note the theme of progress, identified by Cohort 1, who 

spoke about the dam as a means of progress and modernization (Figure 10). Bourgoin (2013) 

noted dam opponents resisting the modernization of the landscape, which would destroy the 

history and natural landscape however, dam supporters promoted the modernization of the area 

as a means to innovative development and progress. The theme of progress in the Mactaquac 

Dam case is a major focus of Dickison’s (2006) work. The provincial government conducted a 

long and well-funded propaganda campaign on the idea of modernization and progress as 
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justifications for construction of the dam. The ideology of progress through hydroelectric 

development was borrowed quite directly from the Tennessee Valley Authority, which was 

created to modernize an underdeveloped region in Appalachia beginning in the 1930s (Kenny & 

Secord, 2010). 

This idea of progress associated with dam building in general was once quite common. Dams 

were once viewed as “symbols of modernity” (Dickison, 2006; Kenny & Secord, 2010; Namy, 

2007);  evidence of “humanity’s ability to harness nature” (The World Commission on Dams, 

2000) and “ symbols of national strength and pride” (Klein, 1999). Political leaders, media 

sources and pro-dam individuals at the time of the Mactaquac Dam construction promoted the 

project as an opportunity for progress, an opportunity for industry and economic development, 

and an investment that would bring new life into the area (Manzer, 1996; Si, 1993) further 

supporting this idea of progress. The concept of progress was expressed to citizens at the time of 

construction and many accepted the idea as a way to justify their own struggles. Today, with the 

potential of dam removal many feel a sense of unfulfilled promises; they do not feel the dam has 

brought the modernization and progress they promised (Dickison, 2006; Kenny & Secord, 2010). 

Having experienced the landscape change associated with the dam’s construction, the studied 

population of the Mactaquac community feels strongly about the future of the dam and its 

landscape. All four cohorts believe the removal of the dam would result in negative aesthetics 

and a poor landscape overall. This fear of dam removal has been noted in other communities and 

landscapes. It is understood that people fear the repercussions of dam removal and want to 

defend the landscape and communities that depend on the energy infrastructure (Johnson & 

Graber, 2002; Poma & Gravante, 2015). Citizens living in energy landscapes often perceive 
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future changes to their landscape as having negative effects, even if the change is predicted to 

bring benefit to the area (Parkhill, Butler, & Pidgeon, 2014). Furthermore, river landscapes are 

often valued by residents and any threat (development or infrastructure) is perceived negatively 

(Davenport & Anderson, 2005).  

Many communities view dams as a natural part of the landscape, despite dams being man-made 

additions (Klein, 1999; Lejon et al., 2009), and value them for the recreation values of the 

associated headponds (Born et al., 1998). Johnson and Graber (2002) found that people fear what 

the future may hold after dam removal, specifically for their valued landscape and the associated 

aesthetics, their developed community, the current ecosystem and the areas economic future. 

Lejon, Renofalt & Nilsson (2009) also found opposition to dam removal from citizens who 

enjoyed boating and swimming in its reservoir.  Recreation was a significant benefit mentioned 

in the Mactaquac case for 3 of the 4 cohorts, and participants noted that the dam allowed them to 

maintain an ideal lifestyle and supported positive aesthetics. Numerous studies found similar 

results (Johnson & Graber, 2002; Klein, 1999; Wyrick et al., 2009). Wyick, Rishman, Burke, 

McGee & Williams (2009): residents anticipated significant aesthetic losses, worrying that their 

scenic lake would turn to mud; Klein (1999) found that dams that were in a landscape for a long 

time became a part of the community and were seen similarly as a part of the environment. All of 

these are major concerns facing the communities currently around the Mactaquac Dam and 

headpond as they await the Mactaquac decision (Figure 10).  
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4.5.2 How do baselines of acceptability help to explain one’s acceptance or rejection of 

landscapes associated with hydroelectric energy? 

The Mactaquac case study can be placed in the lower left corner of the Baselines of 

Acceptability Model, where baselines are malleable based on individual experience. Cohort 1 

and Cohort 2 for example, were exposed to the pre-dam landscape and yet they still came to 

value the present dam landscape, albeit for different reasons than for their pre-dam positive 

affect toward the landscape. This shows that generational change was not required for the dam to 

become accepted and rather as they experienced and found benefit in the changed landscape they 

began to view the landscape in a positive way. One participant said: 

To me this is the natural way that it should stay. And if you ask the geese and the 

ducks that live along the headpond they would say the same thing.  (Male, cohort 2) 

Today both pre-dam cohorts feel a similar love and attachment to the dam and the headpond 

landscape. More specifically, even those individuals who saw the loss of their properties, jobs 

and communities (Cohort 1) have found acceptance and even benefit in the new landscape 

through experience in place. For instance: 

 My family personally likes it the way it is, they were brought up before the dam 

but now one son has a trailer and a grandson has one down here and now his 

granddaughter is coming up…so now 5 generations that have witnessed this 

wonderful place. (Female, cohort 1) 

 When participants were asked how they viewed the landscape as it presently exists, numerous 

participants discussed the landscape as ‘natural’ or ‘normal’ (participants used these two terms 

interchangeably), despite the man-made infrastructure that is responsible for it. This indicates 

there is not only acceptance to the landscape but a perception of a new natural: 

No this is normal now, we have made it normal. (Male, cohort 2) 
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Yeah this is just life now for everyone, and I do not think too many people really 

think about how it used to be unless you are asked to think about it (Female, 

cohort 4) 

It is clear that the dam landscape at present is valued by all four cohorts, indicating that in fact 

landscape baselines are not necessarily concrete and do not require generational change. Our 

framework identified two ways that landscape norms are established: hard wired (Pauly, 1995; 

Selman, 2010) or malleable, driven by culture and experience (Selman, 2010; Wolsink, 1994, 

2007). In the case of the studied population of the Mactaquac community and landscape, 

landscape perceptions appear to be malleable and influenced by experience in the landscape. 

This is evident from the two cohorts (Cohorts 1 and 2) who knew the pre-dam landscape and 

were able to learn to accept and appreciate the new dam landscape. McLachlan (2010) found 

these positive values were as a result of people feeling a sense of fit between technology and 

landscape. Firestone et al. (2015) further emphasized the importance of energy infrastructure 

projects fitting with a community’s sense of place and surrounding landscape. Communities have 

also been able to accept the aesthetic impacts on their home community as a result of energy 

development implementation when positive economic opportunities and employment result from 

the change (Boyd & Paveglio, 2015).  The meanings people attach to place can change as the 

physical landscape changes (Stedman, 2003). Both the pre-dam time period and the present dam 

time period are viewed positively but for different reasons (Figure 10) as people have developed 

new meaning and attachment to the landscape. The Mactaquac Dam is seen as a natural part of 

the environment, an element that many perceive as supporting a positive lifestyle and lending to 

greater means of recreation.  

However, it is important to note that the shifting baselines syndrome (Pauly, 1995) does hold 

true for some elements. Given that the concept of shifting baselines syndrome originated in 
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fisheries it is interesting that fishing is the only theme that demonstrated adherence to the 

concept in the Mactaquac case (Figure 11a). Prior to dam construction it is estimated that the 

number of adult salmon sat between 18,000 and 30,000 (Canadian Rivers Institute, 2011). 

However, during dam construction numbers hovered in the 100s and post-dam construction it has 

been estimated that approximately 2000 salmon per year come up the river (Canadian Rivers 

Institute, 2011; Jones, Anderson, Gibson, & Goff, 2010). Today the Mactaquac headpond is 

home to the non-native smallmouth bass, which occupy the same niche as the native brook trout 

and Atlantic salmon (Canadian Rivers Institute, 2011). Due to their persistent nature, smallmouth 

bass are pushing the limited number of native fish out of the area. This relates to the trends we 

see in Figure 11a, showing Cohort 2 concerned with poor fishing and negative fish populations 

compared with Cohort 3 who felt that fishing was still present and successful today. Cohort 2 is 

focusing on the decline of native salmon and the rise in smallmouth bass, whereas Cohort 3 is 

viewing smallmouth bass as a new tourist market and a recreational fishing opportunity. Cohort 

3, having only experienced the post-dam landscape, does not know what the fish populations 

were in the past and can only speak to the benefits they perceive from the smallmouth bass 

population in the headpond today. This pattern indicates that despite being able to shift ones 

baseline of acceptability in the case of aesthetics and landscape perceptions, there are still some 

baselines that are set based on earlier experience. 

4.5.3 Implications for management  

The results of the study show that baselines of acceptability are malleable in regards to 

perceptions of landscape and the associated benefits. Understanding change as a means of 

improvement or enhancement rather than as an act of erasing the community identity can 
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enhance support for a change (Devine-Wright, 2009; Stewart, Liebert, & Larkin, 2004). For 

example, the theme of progress that was expressed to the community prior to dam construction 

encouraged support from citizens as they saw the construction as a means to move forward or 

enhance their community and its future. The removal of the Mactaquac Dam is being viewed, in 

the case of this studied population, as a step back, representing regression for many citizens and 

giving negative connotation to the potential of dam removal. Many citizens in the study feel a 

great amount of uncertainty and fear towards dam removal and oppose removal to avoid 

potential negative outcomes and further trauma. Understanding that the general perceptions of 

dam removal are negative, and there is a lack of knowledge and understanding surrounding the 

landscapes future without the dam, the provincial government and power commission need to 

change the discussion and provide more information to allow citizens to make informed opinions 

of the future. Providing good information to the community may help to alleviate people’s fears 

about change. For example, numerous participants felt that a drained headpond would be a ‘mud 

hole’ or ‘mud flat’ for many years, while in fact with modern environmental remediation 

techniques this would not likely be the case as re-vegetation has been seen in some cases to 

begin within a couple of months (Doyle et al., 2005; Kim, Toda, & Tsujimoto, 2015; Lejon et al., 

2009; Wyrick et al., 2009).  

However, information alone is not enough (Johnson & Graber, 2002) and the public should 

maintain a healthy skepticism about such claims. Researchers, citizens and decision makers need 

to discuss the future of dam infrastructure by looking at the economic, environmental and social 

values and concerns that exist (Brown, Tullos, Tilt, Magee, & Wolf, 2009). The discussion needs 

to be around how the landscape is valued and what values citizens want to maintain in the future. 
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Understanding that people can adjust to landscape changes is encouraging for the future of 

renewable energy landscapes. However, decision makers and renewable energy proponents need 

to understand that the transitional phase of change and upheaval is difficult for the communities 

involved. Renewable energy is not necessarily rejected for reasons of NIMBYism, or on the 

basis of visual discontentment but rejection to renewable energy development may be understood 

as a desire to maintain the status quo (Samuelson & Zeckhauser, 1988) and maintain the 

landscape that is in place. Additionally this rejection can be viewed as place-protection, as the 

community wants to protect a place with strong value and meaning to them (Adams & Bell, 

2014; Jacquet & Stedman, 2013; Manzo & Perkins, 2006; Stedman, 2002; Warren, 2014). This 

can be seen clearly in the Mactaquac Dam case. Dam construction was viewed negatively (the 

creation of infrastructure), and the potential of dam removal (the destruction of infrastructure) is 

also being viewed negatively. This shows that the physical infrastructure is not being rejected, 

but rather the potential loss of a landscape of value. The common thread in both the period of 

construction and potential period of dam removal is a perceived loss of place value and an 

inevitable period of instability and transition.  Future research needs to look into a means of 

catalyzing these situations to allow a more seamless transition, from natural landscapes to 

landscapes of energy, and further to deconstructed landscapes of energy. End-of-life planning is 

a complex issue needing further research in order to understand how and when to plan and 

recognize the inevitable end of the infrastructure and changed landscape. It became apparent that 

many participants in the study saw the dam infrastructure as a permanent addition and research is 

needed to identify how to tackle end-of-life planning with the affected communities. 

Understanding the resiliency and adaptability of communities and landscapes will be crucial to 

managing and improving transitional periods. 
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4.5.4 Limitations 

The case of the residents’ perceptions of the Mactaquac Dam and headpond showed a gradual 

shift in baselines of acceptability, indicating baselines are not set generationally nor are they 

concrete. It must be noted, however, that the study was only able to include individuals who 

remained in the Mactaquac area post-dam construction or those who came to the area after the 

dam was built. The individuals who left the area, whether due to the turmoil or stress of the dam 

or for other reasons may have felt differently compared with the people that stayed in the area 

and learned to appreciate the new landscape. We must recognize as well, that in addition to those 

who left the area, the concept of generational baselines may not have been abundantly evident 

because the sample size was small (n=20). Generational baselines may actually exist or have 

existed to the point that people who could not handle the change migrated away, instead of 

adapting their baselines to the new landscape.  

In addition, the study only focused on the headpond communities within the lower half of the 

headpond (Mactaquac, NB to Hawkshaw, NB). This area faced great upheaval and drastic 

landscape change during the dam construction and river flooding. However, the headpond 

flooded a total of 96-km, as far as Hartland, NB, northwest of Nackawic, and the voices of 

residents’ in that area were not heard in the study.  

Lastly, the study aimed to incorporate a diverse group of citizens in its discussion, however, 

despite exhaustive recruitment, there were no First Nations people involved in the study. The 

Kingsclear reserve is located less than one kilometre from the dam and faced negative 

repercussions in the community during and after construction (Bourgoin, 2013; Si, 1993). Due to 

the potential for dam removal the New Brunswick Power Commission has begun a consultation 
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process with the Kingsclear First Nations and other First Nations in the area, ensuring their 

voices are heard within the Mactaquac Dam discussion (Government of New Brunswick, 2013).  

4.6 CONCLUSION 

Overall, baselines of acceptability are not necessarily concrete when looking at landscape 

perceptions in energy landscapes. In fact, the study shows how people can reframe their views 

based on experiences of personal and community-level benefit. Baselines of acceptability can 

shift at varying times and for a variety of reasons. It was clear that baselines shifted, as 

generations who once loved the natural river course came to love the quiet and serene headpond 

landscape in a similar way. Baselines did not require a generational shift, but were rather 

affected by experience, as all four cohorts recognized the area as normal or natural illustrating 

that the point of baseline change may be more related to a sense of benefit. Increasing public 

involvement and public knowledge about the landscape and demystifying the future options for 

the landscape would aid in supporting the community in its next landscape transition. 

Understanding that landscape perceptions can change over time will be crucial to the success of 

renewable energy landscapes, as we are faced not only with development but also the potential 

removal of infrastructure in the landscape. 
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CHAPTER 5 THE MACTAQUAC DAM AND HEADPOND: 

UNDERSTANDING RESILIENCY AND ADAPTATION TO 

LANDSCAPES OF ENERGY 

5.1 PREAMBLE 

This chapter will explore an alternative framework for understanding social perceptions of 

renewable energy in the Mactaquac Dam and headpond case. Chapter 4 looked at the Mactaquac 

Dam and headpond through the Baselines of Acceptability Model to understand how baselines of 

landscape values are established and how those baselines affect renewable energy acceptance. 

The analysis found that baselines are not generationally set – that is, are not established based on 

first experience and kept rigid – rather that baselines are malleable and change as citizens and 

communities find new benefits and amenities from the new energy landscape. The case of the 

Mactaquac Dam and headpond indicated that all cohorts positively valued both the pre-dam 

landscape and present dam-in-place landscape, while dam construction and the potential of dam 

removal were viewed negatively (Refer to Figure 10, Chapter 4). This paper looks to propose a 

new explanation for understanding this shift of landscape perceptions and acceptance of the new 

landscape. 

This chapter will be presented as a conceptual discussion proposing an alternative explanatory 

theory for the social values that were evident towards the Mactaquac landscape, as it was in the 

past, as it is today and as it may be in the future. This expanded discussion chapter will look to 

explore the applicability of place theory, resilience theory, and the adaptive cycle on the 

renewable energy production transition specific to the Mactaquac Dam and headpond.  This 
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section will begin with a brief overview of three bodies of literature, specifically, place, 

resilience, and the adaptive cycle. Following this overview will be a discussion on the 

applicability of these concepts for explaining and understanding the case of the Mactaquac Dam 

and headpond. Next, the implications of this model for the management of the Mactaquac Dam 

and headpond will be explored. The final section will propose why the concepts of resiliency and 

adaptability may help us to move forward successfully with the renewable energy transition by 

helping us understand patterns of social perspectives to such developments over time. This 

chapter is exploratory in nature and is not currently intended for refereed publication. 

5.2 PLACE 

Many humans seek rootedness and dwelling, and a lifestyle of repetition and stability (Seamon, 

1989), as was evident of the rural individuals in the study. People usually take their homes--their 

places of stable dwelling--for granted, until they are challenged or significantly changed 

(Million, 1992). When one’s home or place of attachment is changed or lost, and thus one’s 

sense of regularity, strong emotions of sadness, depression, and loss can result for those who 

value stability (Devine-Wright & Howes, 2010; Fried, 2000; Million, 1992). Place attachment 

can be defined as the emotional bonds held between a person and a place (Low & Altman, 1992; 

Manzo, 2005). It is the transition from ‘space to place’, as people give meaning and value to 

space through experience, forming attachments and bonds to make it into a place of value (Tuan, 

1974). When one’s place of value is altered, a transitional period commences as the individuals 

and communities find new meaning after the change or move to a place to avoid the change 

completely. Understanding how people initiate and secure new place bonds will be crucial to 

understanding how to ease transitions such as those common to the construction of energy 
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landscapes (Pasqualetti, 2011). We understand that people develop attachment to places, but it is 

unclear how and why; the transition to attachment is still very much unexplored (Scannell & 

Gifford, 2014b). Understanding this creation of the person-place bond and the ‘why’ behind the 

development of attachment could assist in many situations (Scannell & Gifford, 2014a). Place 

theory has been used in numerous studies to understand how individuals and communities 

perceive energy landscapes (Carlisle et al., 2014; Devine-Wright & Howes, 2010; Devine-

Wright, 2009, 2011; McLachlan, 2009). What is notable about place attachment is its resilience, 

given time. That is, for those who persist in a place after such changes, experiences start anew to 

build connection, independent of evident amenity. We need better understanding of the 

development of place attachment in man-made landscapes, specifically the resiliency and 

adaptability of place, landscape and community.  

5.3 RESILIENCE  

Holling (1973) proposed the idea of resilience theory in 1973 in order to explain how ecological 

systems react and persist in the event of a change or disturbance. Holling further expanded this 

definition to include the explanation of all complex systems, ecological and social-ecological, 

and their respective abilities to handle disturbances. Resilience is defined as the ability of a 

system to absorb disturbance, and sustain its essential structure (Walker, Holling, Carpenter, & 

Kinzig, 2004; Walker & Salt, 2006). A system that has the capacity to resist shock without 

collapse is considered a highly resilient system. Conversely, systems that cannot maintain their 

basic components as the result of a disturbance are said to have low resilience. For example, 

landscapes supporting wind farms are able to maintain high resilience when the turbines are 

dismantled because wind turbines disturb only a small area of land (Le Dû-Blayo, 2011). In 
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comparison, renewable energy sources such as biofuels and hydropower dams implemented in 

areas of previously limited or no development, leave landscapes with low resilience because they 

have resulted in a high rate of modification to the landscape (Le Dû-Blayo, 2011). Hydropower 

dams for example, which affect a large area of land (due to infrastructure and the resulting 

headpond) leave a landscape drastically changed. When a dam is removed it causes substantial 

landscape changes and can result in an entirely new landscape (Born et al., 1998).   

This shift from one functioning system to an entirely new functioning system can be understood 

through the concept of basins of attraction. A basin of attraction is the full spectrum of states in 

which a system can exist without the system being substantially altered (Walker et al., 2004). 

Systems can go through changes but maintain their function within the same basin of attraction 

(Walker et al., 2004). However, if large changes or periods of disruption take place, a system 

may be moved into a completely new basin of attraction (Walker et al., 2004). Moving into a 

new basin of attraction is not necessarily negative, it is only perceived negatively if one basin of 

attraction is considered to be more desirable then another (Matthews & Selman, 2006). The 

concept of resilience is then viewed as the amount of effort or energy needed to move a system 

from one basin into another (Matthews & Selman, 2006). 

Resilience theory has continued to develop, focusing on resilience, adaptability, and 

transformability (Walker et al., 2004) in the context of complex social-ecological systems (SES) 

(Folke et al., 2010). SES assumes the view that social, economic, and biophysical components 

must be understood together (rather than separately) in order to grasp the whole understanding of 

a system. Viewing landscapes as SES recognizes the physical elements that bound the social 

construction of the landscape system (Stedman, 2003), as well as interaction between social and 
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economic elements that recognizes humans as integral to the meaning of a landscape (Matthews 

& Selman, 2006). To understand the resilience, adaptability, and transformability of SES there is 

value in looking to the adaptive cycle (Gunderson & Holling, 2002). 

5.4 THE ADAPTIVE CYCLE 

Social-ecological systems are always changing. By studying systems all around the world, 

researchers have learned that most systems usually proceed through recurring cycles consisting 

of four phases (Figure 12) (Gunderson & Holling, 2002; Walker et al., 2004; Walker & Salt, 

2006):  

1. Exploitation (rapid growth, r phase) – The exploitation phase is often characterized by 

people exploiting new opportunities and resources. For example, new communities and 

businesses are developed. This stage is characterized by rapid accumulation, the seizing 

of opportunities, and initially high but decreasing resilience. 

2. Conservation (K phase)- This transitional phase, from growth to conservation, is long 

and slow. The conservation phase is indicated by stability, rigidity, and certainty. This 

phase is characterized by reduced flexibility and low resilience and as a result increased 

vulnerability to disturbances.  

3. Release (creative destruction, omega (Ω) phase)- This is initiated by a point of shock, 

which can be instantaneous or slow (i.e. natural disaster versus political tension). The 

disturbance is greater than the system’s resilience and disrupts the developed and stable 

system. This phase is characterized by high uncertainty, chaos and trauma. 

4.  Reorganization (renewal, alpha (α) phase) – In the final phase, uncertainty is high and 

all options are open. This is characterized as a period of innovation, opportunity, and 
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restructuring. Depending on the system this can lead to the repetition of the previous 

cycle or the initiation of a new system structure.  

 

Figure 12. The adaptive cycle. The fore loop is indicated by the light grey and the back loop is 

indicated by the dark grey. (Gunderson & Holling, 2002) 

The first two phases (r and K phase) make up the fore loop and the last two phases (Ω and α 

phases) make up the back loop. The fore loop is characterized by the accumulation of capital 

(Walker & Salt, 2006), and stability, predictability and conservation (Walker et al., 2004). This 

loop is crucial to establish system and human wellbeing (Walker & Salt, 2006). The back loop is 

characterized by uncertainty, unpredictability, experimentation and most importantly new 

potential (Walker et al., 2004; Walker & Salt, 2006).  
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The cycle’s pace and sequence is not set, meaning systems may skip or speed up/slow down 

through certain phases (i.e. a system can skip from K back to r, by-passing the back loop) 

(Walker et al., 2004). For instance, unlike in purely natural systems, the human capacity for 

foresight means the cycle can be altered, skipping or expediting phases as a result of human 

intervention. Adaptive management can be used to build up the resilience in a system or used to 

allow reorganization and recovery for a disturbance in a system (Adger et al., 2009).  

Lastly, adaptive cycles exist at different scales, defined as panarchy (Figure 13) (Walker et al., 

2004). Panarchy refers to the hierarchies of adaptive cycles, for instance, an individual level 

cycle is embedded in a community level which is imbedded into a state level and so on 

(Gunderson & Holling, 2002; Walker & Salt, 2006).  

 

Figure 13 The Panarchy model, illustrated through nested adaptive cycles (Gunderson & Holling, 

2002). 
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5.5 THE CASE OF THE MACTAQUAC DAM AND HEADPOND 

The study looked at the case of the Mactaquac Dam and the values that local individuals hold 

towards the landscape. Chapter 4 presented the results of the study, testing baselines of 

acceptability as an explanatory theory. Landscape values were revealed to be malleable, not set 

based on one’s first experience in a landscape, or based on evolutionary or cultural norms. 

Rather baselines of acceptability are constantly changing with experience, as new personal 

benefits are perceived. Results indicated that individuals, despite different experiences and time 

in the landscape have come to accept and appreciate the Mactaquac Dam and headpond 

landscape. Clear patterns exist (Chapter 4, Figure 10) showing how the pre-dam landscape and 

present dam landscape are viewed positively whereas the dam construction landscape and dam 

removal landscape are viewed negatively across all key demographics. The evidence of cycles of 

acceptance suggested the utility of resilience theory and the adaptive cycle to the case of the 

Mactaquac Dam and headpond.  

The first adaptive cycle after European settlement saw the region developing as an agricultural 

centre through to the back loop adjustment period associated with the Mactaquac Dam 

construction. In the late 1700’s 14,000 Loyalists to England came to settle the Saint John River 

Valley, receiving land grants (Lawson et al., 1985; Si, 1993), marking a period of growth for 

farming and agriculture in the valley. This marked the beginning of the exploitation phase (as it 

relates to the communities in the Mactaquac area) as illustrated in Figure 14. This phase was 

characterized by not only an increase and expansion of agriculture but also an expansion in 

population (Si, 1993). Immigrants and newcomers also came to settle in the valley, interested in 

fertile land for farming and woodlots for supplementary income (Si, 1993).  
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Figure 14. The adaptive cycle illustrating the Mactaquac area as the community and landscape 

faced dam construction. Phases 1 and 2 indicate pre-dam periods. Phase 3 is defined by the 

upheaval of dam construction. Phase 4 is characterized by the community’s successful re-

establishment post dam construction.  

Prior to dam construction, the area chosen for the Mactaquac Dam construction and inundation 

was the site of established farms, communities, and other businesses and infrastructure. This 

period marked the conservation phase. In the early 1960’s the whole areas population was just 

over 10,000, with approximately half of those residents working in full time farming operations 

(Si, 1993). The average length of residency in the area was 23 years (Si, 1993), indicating high 

stability and low flexibility. Collectiveness and cooperation was common in the area. Co-

operative arrangements took place, as farmers worked together to create small local economies 
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(Si, 1993). Communities were close knit, developing community clubs and local fire brigades 

(Si, 1993).  

Rumours of the dam construction in the mid 1960’s began the area’s transition into the release 

phase. At first many thought the dam would not happen, or if it did that they would not be 

affected (Si, 1993). Those living closest to the water were concerned over the loss of their 

homes, their businesses, as well as their neighbors and communities. Opposition was focused 

specifically on the historical homes, cemeteries and important landmarks that if lost could not be 

replaced (Bourgoin, 2013). An organization, the “Association for the Preservation of the Saint 

John River in its Natural State” (APDSJR) was formed to bring public awareness to the 

construction plans while also petitioning and protesting against it (Figure 15) (Bourgoin, 2013; 

Si, 1993). There was a strong sense of stress, tension and emotion in the valley as dam 

construction went from a rumour to a reality that challenged the social and economic systems of 

the Mactaquac valley.  
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Figure 15. Newspaper advertisement from APDSJR in opposition of the construction of the dam 

(1966) from the Provincial Archives of New Brunswick (Public Archives of New Brunswick, 

scrapbook entry including glue damage). 

The time of dam construction and relocation was characterized by stress, grief, inconvenience, 

and loss as individuals were expropriated from their homes and properties (Si, 1993). 

I really remember as a child, it really really hurt the old people. I remember 

when they burned the homes, that was so sad. There are some old people that 

hated the government and NB Power for doing what they did and not giving 

them a choice…You would have to be in it to understand how they felt but I 

watched it and know exactly how they feel. And the government just said suck 

it up, we paid you for your land. $80 though, come on that’s not fair. (Male, 

Cohort 2) 

Negative health impacts, including premature death (several self-inflicted), were common in the 

elderly community affected by the dam and relocation (Si, 1993). Further, community dynamics 

changed, as friends and neighbours moved away and new people moved in (Si, 1993). Si (1993) 

found that farmers were more adversely affected than those of other occupations because farmers 

were faced with greater economic and socio-cultural losses.  
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The uncertain future aesthetics of the landscape, specifically the conversion of the river valley to 

a large lake-like headpond, was controversial. Some saw the headpond as a way to increase the 

landscape’s beauty and others saw the headpond as detracting from the area’s aesthetics (Si, 

1993). The headpond submerged many useful and symbolic islands to the farmers and First 

Nations, including the Snowshoe Islands and the Bear Islands (Canadian Rivers Institute, 2011; 

Si, 1993). Many general stores, churches, schools, roads and the railway were destroyed prior to 

flooding (Lawson et al., 1985). Numerous graveyards had to be relocated as well (Lawson et al., 

1985). The Atlantic salmon were also negatively affected by the erection of the dam and have 

continued to decrease (Canadian Rivers Institute, 2011; Si, 1993); although a fish hatchery was 

established to try and mitigate this loss by trucking fish around the dam it has not averted this 

local massive reduction in the species. 

The Mactaquac communities were left with a large body of water, locally known as the 

headpond (officially called the Mactaquac Lake) after dam construction and a different landscape 

than the historic valley and river course. Despite the hardships of dam construction communities 

continued to evolve, indicating the community and the landscape were moving into the phase of 

reorganization. The planned town of Nackawic and adjacent new pulp and paper mill brought 

new people to the area and provided building sites and jobs for some of those who lost their 

livelihoods in the dam flooding (Lawson et al., 1985). As the newly developed town grew, it 

housed a new library, recreational facilities and a golf course, presenting many new amenities 

and opportunities to the residents as a result of the dam (Lawson et al., 1985), but there was 

clearly a transitional phase in the early years. One participant noted the impact the dam had on 

the community:  
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It [the dam] changed the communities around here. I grew up going to school 

in Nackawic and at the time it was still kind of settling out because there were 

the people that had been in that area before and then there was this kind of 

refugee camp feel and then there were all the folks that came to work in the 

mill and there were very strong lines between them. Those are fading some 

what now as it kind of naturalizes out, but it was a very odd town because it 

was essential kind of a refugee or displaced persons place combined with folks 

that were coming for work in a way. It had an interesting feel, it was not a 

natural New Brunswick kind of community development, it was something 

caused by upheaval. (Female, Cohort 3) 

The recreational value of the river began to be recognized and was further enhanced by the 

building of the recreational facilities, such as the Mactaquac Provincial Park (Si, 1993). Real 

estate values began to increase as interest arose in ‘lake-front’ properties and the lakefront 

lifestyle (Si, 1993). Si (1993) found that 68% of interviewed community members (all of whom 

stayed in the area post dam construction) felt the landscape had either been improved or 

unaffected by the dam’s construction.  Despite the drastic loss of Atlantic Salmon in the river 

(which continues to be an ongoing concern) sport fishing and recreational fishing opportunities 

began to increase as the bass population grew in the headpond (Si, 1993). Bass were introduced 

to the river system in the 1800s, and populations have increased in the warmer water of the 

Mactaquac headpond (Canadian Rivers Institute, 2011). 

The second post-settlement adaptive cycle, still underway, can be described as largely coincident 

with the latter part of the above-mentioned period of adjustment and re-organization after Dam 

construction (Figure 16). Its exploitation phase was a phase characterized by new communities 

and new development. Community dynamics continued to shift as residents tried to connect to 

their place.  

Well that is a beautiful body of water out there, because it is used for boating, 

it is used for skiing, it is used for a lot of different things. (Female, Cohort 1) 
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Following the construction of the dam, the community began to readjust to the changed 

landscape. The area lost agricultural land and many moved away, relocating their homes and/or 

jobs. However, despite the relocation of some residents, development expanded as homes were 

reestablished and individuals found recreational value and aesthetic value within the landscape. 

The period included the arrival of amenity migrants, looking to take advantage of the lakefront 

living and recreational opportunities. 

 

Figure 16. The adaptive cycle illustrating the community and landscape post dam construction. A 

new equilibrium, state of stability has been found (Phases 1 and 2) and the dam’s potential removal 

is being view as having the potential to push the system in the back loop again (as the dam 

construction did in the 1960s).  

The community and landscape moved forward within the adaptive cycle from the exploitation 

phase to the conservation phase as the communities expanded to develop and become more 

established. Tourism evolved, the golf course and Mactaquac Park were developed, real estate 
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developments expanded, waterfront subdivisions were planned and constructed and a boating 

culture became established. This sense of stability and establishment, both within the social and 

physical realms of the landscape, indicates the community is currently in the conservation phase 

of the adaptive cycle.  

Oh in terms of growing up here is has been a great place to grow up, 

swimming, boating, sailing, it was totally ideal, in that aspect we should keep 

it, it is here and it is enjoyable, it is a source of revenue in other ways too, like 

the Mactaquac park and beach; boating is huge. (Female, Cohort 3) 

 

So many people have built beautiful homes along that river, assuming that 

river is always going to be like it is today and not like it used to be and I do not 

know how you could ever go back. (Female, Cohort 2) 

Presently the communities and ecosystems surrounding the Mactaquac Dam are located within 

the conservation phase of the adaptive cycle, but the proposed decision for dam removal is 

moving the system towards a period of release. Although participants viewed dam removal as 

the only option that would cause landscape changes, all three of the future options will cause 

disruption and move the cycle into a period of release. The period of release and the time frame 

of the cycle would be different depending on the decision made but the release phase is 

inevitable. The communities and the landscape are presently stable and settled and overall want 

to remain in, and extend indefinitely, the conservation phase. The possibility of moving into the 

release phase causes great stress and fear, unmitigated given the lack of information provided by 

NB Power about the removal option, such as land ownership issues and landscape remediation 

measures.  

For the most part, around here, I think people are content with the way it is. I do not think 

I have heard anyone say strongly that it should be taken out. Whether that is that we just 

do not like change, once people are settled into something they just do not like change 

and are practical enough to realize that it is good and folks have a lot invested into 

waterfront property that would [no longer] be waterfront property. (Female, Cohort 3) 
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It [the headpond] brings too much to too many people on and off the water… You know 

lots of people have camps and cottages and stuff like that. So then what, you know? 

(Female, Cohort 4) 

This sense of stress and opposition to dam removal is clear in the community outside of the 

interviews that were completed in this and prior research (Keilty et al., 2014). There have been 

numerous meetings sponsored by Friends of Mactaquac Lake where the overwhelming majority 

of attendees opposed dam removal. The Friends of Mactaquac Lake are a citizen action group 

advocating for the preservation of the Mactaquac headpond, founded in part by the owner of the 

houseboat company at the Mactaquac marina. These community meetings have had between 100 

and 250 largely pro-dam people attend. The sense of threat, uncertainty, and community 

upheaval is very clear at these meetings as it was through our interviews. Few individuals are 

able (or willing) to see beyond the dam’s removal and consider that there may be a desirable 

future landscape and community after a period of adaptation.  

Despite the recognition that the system of Mactaquac did reestablish and become desirable to 

many after dam construction, few participants believe the system will become desirable once 

again after dam removal. They do not see themselves moving into a new adaptive cycle but 

rather as moving backwards into the system that existed prior to dam construction. Although the 

pre-dam landscape was desirable in its time, today the study population views this transition as a 

regression in terms of progress, lifestyle and community. 

Yeah to imagine it in the old river, it was kind of unusable for what we think of 

as use, for what you would use it for as a young person. But as it is now, well, 

if it was ever gone it would be a disaster. What a mess! (Male, Cohort 3) 

 

To me, you are going back, back instead of going forward. You are going back 

40 or 50 years. (Male, cohort 2) 
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We used to have ferries running, we had McNally's ferry we had McKinley ferry 

crossing. Yeah, so are you going to go back again? I thought we were supposed to be 

moving forward, not going back. (Male, Cohort 2) 

 

I mean we are not going to go back to the 1800s, right, we are not going to rip up all the 

pavement, we are not going to do all that stuff so why should the river be any different. 

(Female, Cohort 4) 

The phases of the landscape and community development illustrated through the adaptive cycle 

reveal the local capacity to endure through landscape transition. In the Mactaquac case, and in 

energy landscape transitions overall, it is important to not only recognize when a system has 

reached a new phase but further recognize when a system is approaching or in a transitional 

period. Transitional periods between the four phases (the fore loop and the back loop) present 

opportunities for intervention into the system. As Walker et al. (2004) stated, mitigation and 

management can help to ease, catalyze, or even avoid certain transitions. The following section 

explores management options for the Mactaquac community to support a just decision process, 

and a more seamless transition from the present landscape to what comes next, whether it is the 

temporary disruption of dam reconstruction or dam removal.  

The idea of panarchy is also useful in the case of the Mactaquac Dam when looking at the 

different levels of acceptance. The smallest and fastest loop is taking place at the individual and 

place level. The individual community members adapt as they redefine their perception of place 

and adapt to the new physical landscape. The intermediate loop takes place at the community 

level, where the Mactaquac communities face changes to lifestyle and community dynamics. 

Finally these two cycles are embedded into the largest and slowest loop, which is the adaptability 

at a global level, looking more broadly at renewable energy transitions. The concept of panarchy 

allows us to deconstruct the case of Mactaquac and understand that the adaptive cycle is taking 
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place at different levels, and that these cycles are embedded within one another. Further, this 

concept allows us to see the connections between place, resilience and the adaptive cycle.  

5.6 LIMITATIONS 

Looking at the case of the Mactaquac Dam through the adaptive cycle allows a new 

understanding of the case. However, it must be noted that this framework does have explanatory 

limitations. Through the adaptive cycle the dam construction and the dam decision (potential 

removal, release phases) are viewed as single isolated events, not recognizing the other trends 

and events that are simultaneously taking place. The dam construction for example, was a 

distinct event with numerous impacts, however, other events and trends were occurring at the 

same time as dam construction (e.g. a trend away from agricultural livelihoods for work in the 

city). These were also key events that shaped the community and lifestyle changes, both positive 

and negative, that occurred during that time. This is where the recognizing of panarchy, multiple 

adaptive cycles existing at different scales (Walker et al., 2004), becomes of value. The dam, 

both its construction and potential removal, can be viewed as a fast cycle at a fairly localized 

scale, while, for example, global warming is also taking place but at a slower rate and at a larger 

scale, a much slower cycle, but it still ultimately also has important local impacts. This analysis 

recognizes the limited scope of the single adaptive cycles focused on the dam construction and 

potential however, finds value in looking at the dams’ timeline through this cycle as it aids in 

conceptualizing the event and allows researchers to propose management implications at 

different points along the cycle. Although the adaptive cycle is not exhaustive in its 

understanding of social systems, due to the diversity of trends occurring, it acts a starting point to 

understanding and a means to understanding social transitions.  
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5.7 IMPLICATIONS FOR MANAGEMENT 

By analyzing the system of the Mactaquac Dam and headpond through its history we can begin 

to understand what triggers both positive and negative views in relation to the Mactaquac dam 

landscape. Viewing the Mactaquac system through the adaptive cycle can allow us a better 

understanding of the transitions that have occurred and how and why these have occurred. This 

allows us to make some suggestions for the next phase of the system in order to manage and 

support the system. This research is neutral in terms of the dam decision at hand but will propose 

suggestions to support all parties in the case of dam removal. 

5.7.1 Adaptability and resilience of the community and lifestyle 

The community surrounding the Mactaquac Dam and headpond is tightly knit and they feel 

bound together by the water and the waterfront lifestyle they all share. The communities were 

successful in adapting and finding benefit in the dam landscape, despite the challenges associated 

with the period of dam construction. However, dams that have been a part of an area for a long 

time are often viewed as a valued part of the community and environment (Klein, 1999). Some 

members of the community fear removal would negatively affect the community identity and 

their waterfront lifestyle. Dam removal proponents must work to shift this perception. Instead of 

a loss of identity the potential removal needs to be framed as an event that will bring new 

opportunities and benefits as well as a stronger identity to the community (Devine-Wright, 2009; 

Stewart et al., 2004).  

Communities around the world are facing energy transitions (Wilson, 2012) and research needs 

to explore these transitions by understanding community resilience, adaptation and attachment to 
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place. Research primarily looks at attachment to one’s home but expanding upon this researchers 

are now looking at place attachment in a period of vast human mobility, exploring the idea of 

attachment to many places (Giuliani, Ferrara, & Barabotti, 2003). Although the case of 

Mactaquac does not include multiple places, it could be viewed as the same place in different 

forms, requiring a new bond at each different stage. People can and do adjust and form new 

bonds to new or secondary places. However, people often hold on to their strongest place bonds 

(i.e. those bonds we hold with our first home or hometowns/countries), and as individuals we 

often search for future places with similar qualities (Ryan & Ogilvie, 2001). Research is needed 

to understand how people can maintain bonds with the previous landscape, but successfully 

develop bonds with the new landscape as well, not seeing the change as the end of place but 

rather a new version of place with new possibilities and potential benefits (Stewart et al., 2004). 

It is clear that some residents of the Mactaquac area hold attachment to both the old landscape 

and the new landscape, exhibiting that this is possible.  

5.7.2 Landscape Implications 

In addition to the economic and ecological benefits for dam removal, the potential social and 

community level outcomes and benefits also need to be recognized and presented. There are 

often public misconceptions around dam removal; what will come of the communities, real 

estate, scenery, transportation access and new land? This can lead to removal opposition (Lejon 

et al., 2009; Sarakinos & Johnson, 2003).   

Many local community members for instance, believe real estate values will plummet post dam 

removal, similar to other communities facing dam removal (Wyrick et al., 2009) however, this is 

not necessarily the case and real estate values in some cases have increased (Bohlen & Lewis, 
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2009). Additionally all cohorts expressed interest in future ownership; who would own the ‘new’ 

land that would be uncovered, land that was expropriated from local families during 

construction? Would it belong to the province or utility, divested to local municipalities, or be 

restored to individual ownership? Questions like these cause stress in the community and 

amplify the risk of a negative release phase. These questions are not unique to the Mactaquac 

case (Johnson & Graber, 2002; River Alliance of Wisconsin & Trout Unlimited, 2000) however, 

if left unanswered, become the basis for opposition. All parties involved in the dam decision, 

including dam removal proponents, dam maintenance proponents, and NB Power, need to be 

devoting time and money to community knowledge enrichment to support the affected 

communities. Acknowledging that there will be new land and what is going to be done with the 

land would allow community members to be better informed about the future. Presenting the 

benefits and drawbacks of the dam removal and dam maintenance, as they relate to the 

economic, environmental and societal impacts of both decisions would give those concerned an 

opportunity to develop a multidimensional, well-rounded opinions, and create a better level of 

communication between the multiple groups and the community members (Wyrick et al., 2009).  

Another major concern, tied to personal wellbeing, is for the aesthetics and landscape of the 

Mactaquac area. Although some may prefer a lake view and others a river view, a majority in our 

sample believe the lake view they enjoy and prefer in this setting will be lost through dam 

removal.  There is fear of the landscape becoming ugly, and useless (e.g. “If they pull the plug on 

this thing I am going to be living on the biggest mudflat east of Montreal” Male, Cohort 3). This 

fear has been present in other dam removal cases where those in opposition to dam removal 

believed the landscape would dry up completely or become a mudflat (Sarakinos & Johnson, 

2003; Wyrick et al., 2009). In actual fact, studies have found that restoration and revitalization 
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efforts have been successful in establishing vegetation growth in post-dam landscapes within 

short time frames (Doyle et al., 2005; Kim et al., 2015; Lejon et al., 2009; Wyrick et al., 2009). 

Active remediation would be required in Mactaquac to hasten re-vegetation and soil stability, 

and perhaps even to manage pollutants in sediments. Details on these activities, if the dam is 

being considered for removal, should be presented to, and well communicated for, the affected 

community.  

Action also needs to be taken to illustrate what the Mactaquac landscape might look like post-

dam removal. NB Power put together a website for the Mactaquac project with basic 

visualizations for the three options (Figure 17). However, these visualizations are limited, in that 

they do not show roads or landmarks for example, giving community members only a limited 

idea of what the landscape could look like (NB Power, 2014d). Aesthetic concerns have been 

lessened when dam removal proponents have employed artists or digital visual simulations of the 

restored river (Sarakinos & Johnson, 2003). Further, remediation plans need to be divulged and 

need to be discussed openly with the public. 
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a. Visualization of option 1, repowering the dam, by rebuilding the spillway and powerhouse. 

 

b. Visualization of option 2, retaining the headpond (no power), only the earthen dam is 

maintained 

Figure 17. Visualizations of the three options for the future of the Mactaquac Dam and headpond 

landscape 
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c. Visualization of option 3, river restoration 

Figure 17 (Continued). Visualizations of the three options for the future of the Mactaquac Dam and 

headpond landscape  

By incorporating the public voice into the planning and discussion of the potential dam removal 

it is likely more community members will support the resulting plan, where their views and ideas 

are incorporated, as they will feel a part of its development. Plans that incorporated new 

elements, such as walking trails and public parks along the post-dam river channel, which would 

bring benefit and aesthetic improvement to the landscape, have also aided in increasing support 

for other dam removal cases (Sarakinos & Johnson, 2003). Undertaking a design charette 

(Lindsey, Todd, Hayter, & Ellis, 2009), to help plan and visualize what the landscape could look 

like if the dam were to be removed, could help the community feel more informed. For example, 

a ‘welcome back the intervale’ or other river-scape features may help the community to view the 

potential removal in a new and potentially more positive way. The affected communities need to 

see what the landscape, lifestyle and community will become and feel confident that they will be 

able to adjust and succeed in their new home and new landscape. These methods will help 
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support the communities in their transition from a period of release to a period of reorganization 

and adjustment. 

5.8 RECOMMENDATIONS FOR FURTHER RESEARCH 

Analyzing the Mactaquac case through the adaptive framework illustrates periods of instability 

and stability and what has enabled residents and communities to persist through the transitional 

periods that take place in between.  Explicit testing of this alternative framework needs to be 

undertaken. Similar frameworks exploring transitions have been used in energy landscape 

research, such as the dwelling-journey spiral in the case of dam construction and community 

displacement (Million, 1992; Seamon, 1989), and the stages of acceptance (“U curve”) in the 

cases of wind power and wind project acceptance (Warren et al., 2005; Wolsink, 1994, 2007). 

The dwelling-journey spiral outlines the stages of involuntary displacement (resulting from dam 

construction); from struggling to stay, to searching for the new, and finally into starting over and 

wanting to settle (Million, 1992). The stages of acceptance framework recognizes that people 

often (1) support wind energy in theory, (2) oppose specific wind farm projects during the 

proposal and construction phase, and (3) support wind projects after construction once they are 

in use (Warren & McFadyen, 2010; Wolsink, 1994, 2007).  We propose the expansion of energy 

studies research through the use of the adaptive framework and resilience theory as an alternative 

method to understanding the landscape, community and social transitions that can occur as a 

result of energy infrastructure implementation and the renewable energy transition (Wilson, 

2012). 

Mactaquac is a specific example of a transition forced by the implementation and potential 

removal of a hydropower dam but the situation is not unique. Renewable energy is being 
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implemented at a rapid rate around the world, and much research is going into the social 

implications. However, we propose that research needs to move forward into understanding how 

adjustment occurs, how resiliency in both the landscape and community is affected and how 

person-place bonds are being affected. Understanding resilience, adaptation transitions, and 

attachment, as they pertain to energy landscape research, will be important. There is a need to 

understand how to increase the resiliency of place attachment, community dynamics and 

landscape for those facing landscape transformations as a result of energy infrastructure 

implementation.  

5.9 CONCLUSION 

Renewable energy landscapes can become valued in similar ways to natural landscapes. Citizens 

may not be against renewable energy landscapes per se but rather resistant of change, 

particularly problematic with the move from traditional ‘out of sight, out of mind’ non-renewable 

energy production to renewable energy infrastructure and production in the landscape. Research 

needs to continue to explore positive and negative perceptions of energy landscapes and 

understand how to make the transition to renewable energy landscapes easier for those directly 

affected. 

This discussion recognizes that people can seek periods of stability and regularity in place and 

view these positively. On the other hand people can view periods of instability and change in 

their valued places as stressful and negative. Research in place attachment in combination with 

the adaptive cycle shows great promise in understanding some of the social processes associated 

with renewable energy transitions. By analyzing renewable energy implementation as a 

disturbance through the adaptive cycle, we can recognize the state of existence of a community, 
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as it was in the past, how the community exists in the present, and how it may be in the future. It 

can also be seen when looking at the transition of the physical landscape through the framework. 

This will allow an understanding of what elements of the community and/or landscape people 

perceive positively and which they view negatively. It will allow an understanding as to how to 

catalyze periods of instability and support place attachment and community attachment through 

periods of uncertainty and change.  

A fair consideration of all three future options for the Mactaquac Dam requires more effort on 

the third, dam removal, which is currently the option that involves the most unanswered 

questions. The success of potential dam removal rests on the success of the utility and/or dam 

removal proponents to incorporate the communities in not only the decision process, but also the 

planning and management process for the future of the landscape and thus the community. 

Presenting the communities with more knowledge is the first step, but further incorporation into 

the project is needed (Johnson & Graber, 2002). Concerned citizens need to be actively involved 

in the future of the dam, and the potential dam removal proposal, in order to feel confident in the 

future of the landscape and community.  

It is well recognized that social factors can be the cause of energy projects being rejected and or 

slowed. In order to move forward successfully with much needed renewable energy projects, 

there must be recognition as to how people develop emotional bonds to place, how people can 

value both the pre-energy landscape and the energy-in-place landscape (as was evident in the 

case of the Mactaquac Dam and headpond), and most importantly how policies and programs 

can support this adaptation and transition. Supporting communities, catalyzing place attachment 



 

 127 

bonds, and encouraging adaptation and adoption to build a sustainable future will be crucial for a 

successful global energy transition.  



 

 128 

CHAPTER 6 CONCLUSION 

Renewable energy infrastructure development has and will continue to have major 

transformational effects on the landscapes of communities and individuals around the world 

(Nadaï & van der Horst, 2010). It is likely that this shift to renewable energy landscapes will 

occur faster than personal aesthetic views will adapt, undermining the possibility of seamless 

acceptance (Selman, 2010). For these reasons, it is crucial that research be conducted that delves 

deeper into the social attachment to landscape that exists and understand how one can learn to 

not only accept but also appreciate renewable energy production in the landscape. 

 The study looked at the impacts of the Mactaquac Dam, specifically, the effects of its 

construction in the 1960s, the impacts of its existence in the present landscape, and lastly the 

effects of its potential removal on the future landscape. 20 interviewees across four cohorts were 

interviewed: those who were adults and property owners before the dam; those who were 

children at the time of dam construction; those who grew up on the headpond; and those who 

moved to the headpond area as adults. A conceptual framework, the Baselines of Acceptability 

Model, was developed from various theories to identify when and how landscape norms were set 

in the region. A majority of the sample viewed the transitional stages negatively, whereas stable 

(pre-dam and headpond) landscapes were viewed positively (Figure 10).  These identified 

patterns illustrated that despite the general negative views towards dam construction, the present 

dam-in-place landscape is valued by most of the study population due to its numerous personal 

and society benefits. The present landscape, with the dam in place, is of great importance to the 

community, so much so that most residents of this sample view dam removal negatively. The 

capacity of all four interviewed cohorts to view the present landscape as positive, despite the 
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chaos of the transition to this state, indicates that generationally set baselines may not necessarily 

drive acceptance of hydropower infrastructure. Rather, results suggest that baselines are 

malleable and change as citizens and communities find new benefits and amenities from the new 

energy landscape.  

Recognizing that baselines appear to be malleable and influenced by experience in the landscape 

in the case of the Mactaquac Dam and headpond, the study explored the explanatory potential of 

the adaptive cycle and resilience theory as it relates to place value and attachment in the context 

of renewable energy transitions. I believe that there is value in these concepts, as there were 

apparent cycles of positive and negative views in the communities in the case of the Mactaquac 

Dam. Negative views were apparent in times of uncertainty and instability, recognized as periods 

of release or disturbance (i.e. dam construction or dam rebuild/removal). Positive views were felt 

during periods of stability and regularity (i.e. pre-dam landscape and present landscape), 

recognized as periods of conservation in the adaptive cycle. By analyzing renewable energy 

implementation as a disturbance through the adaptive cycle, the state of a community can be 

recognized, as it existed in the past, how the community exists in the present, and how it may 

exist in the future. We can also understand the physical landscape transition as well as the 

resiliency of place attachment and place bonds within the community. I believe research needs to 

look at the development of renewable energy landscapes as cycles going through transition and 

adaptation, at the personal, community and global levels. This will allow researchers to find 

ways to catalyze periods of instability, by supporting place attachment and community 

attachment through these periods of uncertainty and change.  
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Energy infrastructure will continue to change the face of our present landscapes as the global 

community strives for energy security and sustainable energy methods. Increasing public 

involvement and public knowledge about renewable energy landscapes, promoting energy 

landscapes as a means of achieving local energy needs and positive environmental outcomes, and 

connecting people and communities with the development of energy in their landscapes will aid 

in supporting communities facing an energy transition. Understanding that landscape perceptions 

can change over time will be crucial to the success of renewable energy landscapes, at both the 

community and global levels. As the global community continues to move forward in renewable 

energy development and production, it is crucial to recognize the social impacts and begin to 

frame this transition as a movement for global sustainability, energy security and environmental 

benefit. We must look to catalyze and lessen the negative periods and support communities as 

they adapt their aesthetic preferences and find new meaning and value in the energy landscapes 

of the future. 
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APPENDIX A RECRUITMENT FLYER 

 

Have your say about the Mactaquac headpond 
  

We are returning to the area, after last year’s houseboat tours, to  

undertake individual interviews on land with people connected to the  

Mactaquac area (yellow area on the map).  
  

We need you if: 
> You were a local landholder or busi-

ness owner when the headpond was 

flooded 

> You were a child when the headpond 

was flooded 

> You grew up near the headpond 

> You moved to the area more recently  

as an adult 

   

What & when 

Share your thoughts and memories 

about the landscape, in a  

one-hour individual interview in a place convenient to you, at a time conven-

ient to you, this summer.   

  

Why 

This independent research will convey a local perspective to  

decision-makers at NB Power and the provincial government 
 

Take part 

> Contact Kristina Keilty with questions or to 

sign up: macheadpond@gmail.com 

> More info at tinyurl.com/macheadpond 

We are coming back! 
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APPENDIX B TELEPHONE SCRIPT 

 

Hello, my name is Kristina Keilty and I am a graduate student at Dalhousie University. I am 

conducting a study to understand people’s experiences of the Mactaquac Dam headpond area and 

I am interested in having you participate in my study. I am looking to speak with individuals 

from the local communities who live nearby or on the headpond. I am contacting you because I 

understand you have lived in the Mactaquac area. I am very interested in hearing what you have 

to say. There is no preparation or specific knowledge that you must have to be part of the study. 

Your commitment to this project would be a one on one interview for an hour and a half.  

 

The interview will be set up in a mutually agreed upon location that is readily accessible to you. 

You are welcome to bring photographs of the area if you feel that will help you express yourself 

in the interview, but this is not a requirement. We will also talk about the future of the area, 

especially the dam. Everything that we discuss will be kept confidential. If you are interested in 

participating I have four screening questions I would like to ask before we continue. (This is 

where I went through Appendix B, if telephoning and they agreed to participate) 

 

I will be telephoning you soon to try to schedule an interview at a time convenient for you.  If 

you have any questions or will be interested in participating, but will be difficult to reach by 

phone, please call us at 902-483-3442. If we are not available please leave us a message. Or if 

you prefer please contact us through e-mail at macheadpond@gmail.com. If you prefer, you can 

also reach my supervisor, Dr. Kate Sherren, at kate.sherren@dal.ca. 

 

Thank you very much for your time. 

 

 

mailto:macheadpond@gmail.com
mailto:kate.sherren@dal.ca
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APPENDIX C SCREENING QUESTIONS 

Upon making contact with the PI, interested parties were told briefly about the study and what 

their involvement would entail (if the screening questions were a part of the original telephone 

call the section below was not used). 

(“Thank you for your interest in the study. I am Kristina Keilty, a graduate student at Dalhousie 

University and I will be leading the research study. The study is interested in understanding how 

current and past residents of the Mactaquac area value the headpond and the surrounding 

landscape. This area has been chosen because it is a landscape that has changed significantly 

within the last 50 years, and may yet change again. If you participate you will be asked to 

complete a one on one interview that will take approximately 90 minutes. I will be organizing 

interviews in a mutually agreed upon location, easily accessible to you. If you are interested, I’ll 

ask you a few more questions to see if you meet the criteria for the study. Are you interested?”) 

Those parties still interested were asked a set of four screening questions so that the most 

appropriate mix of individuals could be chosen in each category. Diversity is desirable in gender, 

age and geography (which part of the headpond they live(d) near), as well as membership in 

existing interest groups (question 3). I am looking for people who have or had a minimum 

residency in the area of 5 years. 

1. What is your connection with the Mactaquac headpond?  

 a. Where did you live?  

 b. When did you live there?  

 c. How long did you live there? 

 c. How old were you at that time?  

 d. Do you live nearby now?  

2. Are you associated with any formal groups or companies with interests on the headpond (this 

is okay, but want a distribution)?  

  a. WWF? 

  b. Friends of Mactaquac Lake?  

 c. NB Power?  

 d. TransCanada pipeline?  

 e. Local politics? E.g. LSDs, municipalities, etc.  

3. Are you willing to be audio recorded? Throughout the interview I will be using a recorded to 

capture the thoughts and stories you share. Are you comfortable with this? Your audio recording 

will never be made public. 

4. How can I contact you? (by phone, email or postal mail) 
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APPENDIX D INFORMATION LETTER 

   

Project Title: Changing Landscape Values: Understanding Baselines of Acceptability on 

the Mactaquac Dam Headpond  

Lead Researcher: Kristina Keilty, MES Candidate 2015,  

School for Resource and Environmental Studies, kkeilty@dal.ca 

Other Researcher: Dr. Kate Sherren, Assistant Professor 

School for Resource and Environmental Studies, kate.sherren@dal.ca 

Funding Provided: SSHRC 

Dear Participant,  

We invite you to take part in a research study being conducted by Kristina Keilty who is a 

graduate student at Dalhousie University, as part of her Masters of Environmental Studies thesis 

project. Your participation in the study is voluntary and you may withdraw from the study at any 

time. The study is described below. This description tells you about the risks, inconvenience, or 

discomfort which you might experience. Participating in the study might not benefit you, but we 

might learn things that will benefit others. You should discuss any questions you have about the 

study with Kristina Keilty.  

Purpose of the Study 

The goal of the study is to understand resident experiences of the Mactaquac area, before and 

after the flooding of the headpond. The landscape has undergone a great change through its 

history and faces a potential change again in the coming years. This research hopes to understand 

how one’s experience with the landscape shapes their personal feelings about it over time, and 

how that influences their preferences for its future. The overall goal of the study is to understand 

how to promote a renewable energy future, while maintaining an acceptable landscape in our 

cherished places. 

Study Design 

The study will consist of individual interviews between the participant and the researcher. 

Participants are welcome to bring photographs of the area if you feel that will help you express 

yourself in the interview, The interview will begin with a discussion of how the individual 

experienced the Mactaquac area’s present and past landscapes. The next sections will be focused 
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on how the individual thinks other people feel about the dam. The interview will conclude with a 

discussion about the Mactaquac Dam landscape and the future. The researcher will provide a 

map of the area showing the inundated area to help the individual explain their stories if they 

like.  Interviews will take place in an easily accessible location for the participant within the 

Mactaquac area. Locations may include a participant’s home, local community centre or senior’s 

home. Completing the interview will require approximately an hour and a half (90 minutes).  

Who can take part in the research study? 

We are interested in talking to people who were or are currently resident in the Mactaquac 

headpond area. We are looking for four specific cohorts of people: 

1. Those who were residents and landowners in the Mactaquac area prior to the dam being 

built (1967). This group will consist of older adults aged 65 and over. 

2. Those who were children (<15) when the dam was being built. This group will be aged 

between 50 and 60.  

3. Those who have grown up in the Mactaquac area having never seen the landscape prior 

to construction. This group will be between 18-47  

4. Those who have moved into the area more recently (<10 years) as adult amenity 

migrants, to live in the area or on the Mactaquac headpond. This group will be any age 

above >30  

We are interested in people who lived in the area for a minimum of 5 years. You must be willing 

to have your interview recorded for data analysis purposes.  

How many people are taking part in the study? 

We are interested in talking to 5-7 people from each of these four groups. The total number of 

interviewees will be 20-28.  

Who will be conducting the research? 

The lead researcher will be Kristina Keilty, a graduate student from the School for Resource and 

Environmental studies at Dalhousie University. Her supervisor, Dr. Kate Sherren, was a resident 

of Nackawic from 1977-1991, and her family maintains a cottage at Davidson Lake, but she will 

not be involved in data collection. 

Possible risks and discomforts 

The study aims to have minimal risks and discomforts for the participants. The interview 

locations will be chosen by the participant to allow the space to be easily accessible and 

comfortable. We understand there may be bad memories arise from reviewing historical pictures 

but participants are only asked to share what they are comfortable with. We do not want to revisit 

memories that cause undue distress.  
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Possible benefits 

There are no direct benefits to those participating in the study. However, the conclusions drawn 

from this research could indirectly benefit the larger community in New Brunswick by informing 

government, industry and NGO decision-making about the local landscape and energy system 

about local opinions.  

If you decide to stop participating 

You are free to leave the study at any time. If you decide to stop participating at any point during 

the study, you can also decide whether you want any of the information that you have 

contributed to that point to be removed or if it can be used.  

Confidentiality and Anonymity 

The participants of the study will remain anonymous in all written reports or publications 

released and will be referred to only by a numerical code assigned by the research team. All your 

identifying information will be kept in a separate file, in a secure place. All electronic records 

will be kept secure in a password-protected, encrypted file on the researcher’s personal 

computer. Your name and personal information will not be released. This means that you will 

not be identified in any way in our publications.  

Data will be retained under lock and key and/or password protected until the completion of the 

larger project that is supported by a SSHRC grant set to be completed by September 2016. At the 

time of study completion hard copy documents will be shredded and digital copies will be 

securely deleted from all computer hard drives and external hard drives.  

Questions 

If you have any questions concerning the study please contact the lead researcher Kristina Keilty 

by phone at 902-483-3442 or by email at macheadpond@gmail.com. If you prefer, you can also 

reach my supervisor, Dr. Kate Sherren, at kate.sherren@dal.ca. 

Problems and Concerns  

If you have any ethical concerns about your participation in the study, you may contact Catherine 

Connors, Director, Research Ethics, Dalhousie University at (902) 494-1462, ethics@dal.ca 

 

mailto:macheadpond@gmail.com.
mailto:kate.sherren@dal.ca
mailto:ethics@dal.ca
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Lead Researcher 

Kristina Keilty 

Masters of Environmental Studies Candidate  

School for Resource and Environmental Studies, 

Dalhousie University 

kkeilty@dal.ca 

902 483 3442 

 

Graduate Supervisor 

Dr. Kate Sherren 

Assistant Professor 

School for Resource and Environmental Studies, 

Dalhousie University 

kate.sherren@dal.ca 

902-494-1359 

 

mailto:ais.baskaran@dal.ca
mailto:kate.sherren@dal.ca
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APPENDIX E INFORMED CONSENT 

   

Project Title: Changing Landscape Values: Understanding Baselines of Acceptability on 

the Mactaquac Dam Headpond  

I have read the explanation about the study. I have been given the opportunity to discuss it and 

my questions have been answered to my satisfaction. I hereby consent to take part in the study. 

However I realize that my participation is voluntary and that I am free to withdraw from the 

study at any time. I consent to participate the interview process under the conditions stated 

above, with the specific permissions indicated below. 

 

I consent to the interviewer using an audio recorder to capture my thoughts and 

stories on the Mactaquac area landscape during the interview. 

YES NO 

I consent for direct quotes from the interview to be used anonymously in project 

reports and publications. 

YES NO 

Please put me on your mailing list for research findings and invitations from the 

study. My permission will be sought before my contact details are used for any 

other purpose. 

YES NO 

I would like to receive a copy of the transcript produced from interview for 

approval, and will provide any changes within two weeks of receiving it. 

YES NO 

 

Participant:      Signed:        Date: 

 

 

Researcher:      Signed:        Date: 
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APPENDIX F INTERVIEW GUIDE 

The interview process is much faster and efficient if I tape record the interview, because I don’t 

have to write everything down. Do you mind if I record the interview? 

First, do you have any questions for me before we start? 

Section 1: ~30 minutes 

What has it been like living here? 

 What changes have you noticed? (Prompt with: loss of farms, new highway, 

suburbanization if not mentioned) 

 What do you think it was like before? What are you basing your opinion on? 

 Do you have a particular attachment to any special part of this landscape?  

If yes, prompt with the following if they do not describe the place on their own: 

o Why? 

o Where is it? 

o How did you form this attachment? 

o Did something special or important happen there? 

Section 2: ~10 Minutes 

 Does it seem normal to you, the way it looks now? Why or why not? 

 Do you like the way it looks now? Why or why not? 

Section 3: ~10 minutes (used as a control question to understand what other landscapes they 

may be basing their opinions on) 

 Have you lived elsewhere? (If no skip next two questions, if yes continue with next two 

questions) 

o How old were you? 

o How does that influence how you see this landscape? 

 Have you been to other dams and headponds like this? 
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Section 4: ~10 minutes 

 How do you think [insert one of the other 3 cohorts] feel about this area? Why do you 

feel this way? What are you basing your opinion on? 

 How do you think [insert one of the other 3 cohorts] feel about this area? Why do you 

feel this way? What are you basing your opinion on? 

 How do you think [insert one of the other 3 cohorts] feel about this area? Why do you 

feel this way? What are you basing your opinion on? 

(The follow bullets outline the 4 cohorts, ask about the 3 that the interviewee is NOT from) 

o Those who were landowners when the dam came in 

o Those who were children when the dam was built 

o Those who grew up with the dam and headpond in place 

o Those who moved into the area more recently, as adults to live on the headpond  

Section 5: ~10 minutes 

 What should be done with the dam and why? (Prompt with the 3 options, remove, 

rebuild, or remain in place without removing power, if they do not already know them) 

 What do you think [insert one of the other 3 cohorts] would like to see happen with the 

dam? Why do you feel this way? What are you basing your opinion on? 

 What do you think [insert one of the other 3 cohorts] would like to see happen with the 

dam? Why do you feel this way? What are you basing your opinion on? 

 What do you think [insert one of the other 3 cohorts] would like to see happen with the 

dam? Why do you feel this way? What are you basing your opinion on? 

(The follow bullets outline the 4 cohorts, ask about the 3 that the interviewee is NOT from) 

o Those who were landowners when the dam came in 

o Those who were children when the dam was built 

o Those who grew up with the dam and headpond in place 

o Those who moved into the area more recently, as adults to live on the headpond  
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Section 6: ~10 minutes 

 What other energy options are appropriate here?  (Prompt with: What energy options do 

you think could be socially acceptable here? What energy options do you think would be 

technically possible here? Renewable energy options or non-renewable traditional 

energy options?) 

 Why do you feel those energy options would be best? 

 What other kinds of development are appropriate here? (Prompt with: tourism, 

manufacturing, big industry) 

Section 7: ~10 minutes 

 How important do you think the local perspective is in making decisions about this area? 

(Prompt with: the future of the dam, energy more generally, other development) 

 Anything else you want me to know or is there anything else that you want to share with 

me to finish up? 
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APPENDIX G SCATTERPLOT DIAGRAM 
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