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Figure 4: District of Maple Ridge land use (District of Maple Ridge, 2015) 

1.11 Overview of the Proceeding Chapters 

This concludes the introduction to the study. To recap, the following was discussed: the 

various impacts that floods are having and are expected to be exacerbated by a changing 

climate; a brief introduction into the role of Canada’s municipal, provincial, and federal 

governments; details of the Emergencies Act and the Disaster Financial Assistance 

Arrangements program; development pathways; and the purpose and study area of this 

research. In the coming chapters, emphasis is placed on the results of the study. Chapter 2 

outlines the methodology that used in this study. Chapter 3 focuses on legal responsibility 

and liability of emergency management which is critical in understanding the motivations 

and process of decision-making in the City of Vancouver and District of Maple Ridge. 

Chapters 4 through 6 focus on variables affecting response capacity to flood response and 

municipal action, and mechanisms for increasing response capacity as viewed by 

participants of the study. Finally, Chapter 7 concludes the paper by summarizing the 

information presented, identifying major limitations and discussing future research needs 

for response capacity to floods and flood action. 
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2 Q Methodology 

Identifying development pathways of local flood response that is present is a major 

component of this research. It should be understood before proceeding any further that 

development pathways are not a constant, rather they shift over time and space. As such, it 

is the conditions by which decisions are made at the present that directly reflect these 

development pathways. How and why we make the decisions that we do can be asserted 

as a manifestation of social constructs. Social constructionism focuses on shared 

viewpoints, knowledge and discourses (McHoul & Grace, 1995) “that represent the 

substantive, cumulative and publicly accessible product of innumerable human selections” 

(Watts & Stenner, 2012, 42). As Watts & Stenner (2012) further explain, “[constructionist] 

research generally attempts to understand and map the currently predominant viewpoints 

or bodies of knowledge relative to a particular context, event or object of enquiry” (42). 

Making the decisions on the appropriate course of action becomes more based on the social 

constructs of the decision-makers—thus, subjectivity—as many possible approaches to 

flood response by reducing impacts and increasing the effectiveness of emergency 

management exist. The ‘where,’ ‘what,’ ‘how’ and ‘why’ we implement specific responses 

to floods becomes a reflection of these shared views.4 Therefore, a methodology designed 

and oriented around subjectivity was been chosen to complete this study. 

2.1 General Overview of Q Methodology   

Q methodology was developed by William Stephenson (1953) and later refined by Block 

(1978). The methodology was developed as a measurement technique to examine human 

behaviour by attempting to access the views of individuals and groups through a form of 

factor analysis. It was designed as an alternative measurement technique to psychology 

tests and scales, but it is increasingly being used in various research fields, including public 

opinion (Webler, Tuler & Krueger, 2001), policy analysis (Durning, 1999), communication 

(Carlson & Trichtinger, 2001), landscape planning (Swaffield & Fairweather, 1996; 

                                                 

4
 Refer to Chapter 3, Responsibility and Liability in Emergency Management, for further evidence and 

explanation of the subjective nature of decision-making in emergency management. 
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Previte, Pini, & Haslam-McKenzie, 2007), and environmental issues (Barry & Proops, 

1999). The methodology is centered on subjectivity, self-reference, concourse theory and 

abduction. 

First, it recognizes that individuals are made meaningful by the nature of the 

relationship with and on the immediate environment. As Stephenson (1953) argues 

subjectivity is a behavior or activity that is best understood through its impact on the 

immediate environment. Decision-making in emergency management is based on the 

individual or group’s expertise and judgment towards the best course of action resulting in 

a City’s response system, making these actors meaningful in studying decisions-making 

and the human-environment relationships that exist. Ultimately, the research conducted is 

examining the activity or behavior of decision-making in flood management.  

Second, in this study, participants were asked to complete a questionnaire that 

focuses on their level of agreement with a number of statements (see Appendix A). The 

process of completing this questionnaire is known as Q-sorting and the completed 

questionnaire is a Q-sort. The process of Q-sorting is self-referent. As Stephenson (1982) 

states, Q methodology uses “a collection of statements, usually verbal, upon which a person 

projects feeling, with self-reference” (238). In this methodology, feeling should be 

understood as a process or activity. It is the “projection of feeling by an active subject” 

(Watts & Stenner, 2012, 32). In other words, participants reflect on their own experience 

and opinion to determine their level of agreement with each statement in the questionnaire. 

Therefore, the views of a participant on each statement is self-referent.  

Third, Q methodology is oriented on the concept of communicability; that is to say, 

an observable domain of shared knowledge and meaning through a series of self-referent 

statements (Stephenson, 1986). Each identifiable domain is a called a concourse. All 

concourses represent “the individual’s cultural heritage, born of history. It is the single 

most significant contribution to subjective science. All Q-sorts dip into it, as an empirical 

field out of which new subjectivity grows” (Stephenson, 1982, 242). In other words, all Q-

sorts are in themselves an observable representation of an individual, but together each Q-

sort represents part of the shared knowledge and meaning on the topic in question. 

Therefore, the Q-sorts can be studied individually and as part of the overall collective view 
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of many Q-sorts. Similarity among Q-sorts lead to identifying these concourses and, thus, 

identifying domains of behaviour for decision-making in flood management practices.  

Fourth, Q methodology is an abduction technique. Abduction is an explanatory 

framework formalized by Charles S. Peirce (1839-1914). Where deduction refers to a top-

down explanatory framework providing a means of linking the cause of a phenomenon to 

an effect through law/theory, and induction refers to a bottom-up explanatory framework 

of establishing an applicable description that links the observed facts to the cause, 

abduction, like induction, is a bottom-up explanatory framework, but it seeks to link the 

effect to the cause through suitable laws based on a range of hypothetical conditions 

(Inkpen & Wilson, 2013). It is similar to induction in that it consists of linking the effect 

to the cause (Shank, 1998); however, it is different in that through induction the effect and 

the cause are known, but the linking law/theory is unknown, whereas in abduction the 

effect is known, but the cause is unknown because abduction recognizes that different 

conditions can lead to different causes (Inkpen & Wilson, 2013). In other words, 

“abduction is based on being able to tell a plausible story to link effect and cause together 

via a valid law” (Inkpen & Wilson, 2013) and that many possible laws could be applied to 

explain an effect which also means that there are a range of possible causes.  

In Q methodology, abduction is associated with a factor analysis. Stephenson 

(1961) viewed “factor analysis as the technical extension of Peirce’s theory of abduction, 

as a way of generating hypotheses de novo” (Brown, 1980, 134). As such, the purpose of 

the factor analysis is to identify collective views within the questionnaire in order to 

provide a plausible theoretical explanation for these groupings’ existence. As Haig (2008) 

and Watts & Stenner (2012) state, a main difference between abduction and induction is 

that the latter is an explanatory framework, whereas the former is an exploratory 

framework. As abduction recognizes many possible laws that could be applied and many 

possible causes that could result, it becomes difficult to ascertain a causal relationship. 

Therefore, by using Q methodology, the researcher recognizes that the phenomenon in 

question may not have an absolute theory that can be applied and that different variables 

have varying influence that will be dependent on a host of characteristics that differ 

temporally and spatially.  
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2.2 Q-set Design and Content 

Q method involves four steps:  

1) The collection/review of ideas, beliefs, and opinions;  

2) The formulation of a set of meaningful statements based on the first step;  

3) The distribution and completion of Q-sorts; and 

4) A by-person factor analysis comparing participants’ Q-sorts. (Shinebourne, 2009). 

2.2.1 Pre-Q-sort Data Collection 

The data collection involved several different methods, including a literature review of 

existing responses and theories, in-depth interviews, and the completion of Q-sorts. This 

multi-method approach was used to explore, identify consistency, and build on the results 

of each other while recognizing that subjectivity is the key to unveiling the development 

pathways of local flood response. A multi-method approach to research has been shown to 

enrich data collection and explore different angles to the same research question (Nagy 

Hesse-Biber & Leavy, 2004; Rank, 2004). The following paragraphs and sections to come 

explain the process by which data was collected, analysed, and interpreted. 

A literature review of existing development pathway theories and current local 

responses in the City of Vancouver and District of Maple Ridge was a necessary 

component to the research process (see Table 2). It provided background knowledge on 

different theories and their critiques, as well as insight into traditional development 

pathways. The conducted literature review consisted of research on the relationships 

between development pathway components (Swart et al., 2003; O’Riordan, 2001), socio-

technological change theory (Geels & Schot, 2007; Smith et al., 2005; Berkhout, 2002), 

organizational theory (Hosmer, 1995; Jones, 2001), social movement theory (Della Porta 

and Diani, 2006; Escobar, 1998; Laraña et al., 1994; Della Porta et al., 1999; Melucci, 

1984), deliberative and participatory democracy (McLean & McMillan, 2015; Calhoun, 

2002; Cohen et al., 2012; Lorenzoni et al., 2007; Ran, 2012), and local responses to 

flooding in the City of Vancouver and District of Maple Ridge.  
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Table 2: Theories of Development Pathways 

Theory 

Socio-Technological Change Theory: 

Socio-technological change theory refers to the interaction between human behaviour, 

including an organization’s behaviour, and infrastructure. It examines how people use 

space and it seeks to identify ways in which technologies or processes can be developed 

to optimize a sustainable interaction between the two (Geels & Schot, 2007; Smith et al., 

2005; Berkhout, 2002). As Berkhout (2002) explains, technological innovations for the 

betterment of a region involves a desire and commitment to replace the existing 

technologies. Without a firm commitment by the organization or institution for a radical 

shift towards a new system, the innovation and adoption of such a system is not possible. 

One of the biggest issues with developing/shifting to a new technological system is that 

it is difficult to determine which system will produce the best results, particularly if such 

systems have not been tested or present (Berkhout, 2002). This is one of the reasons why 

current organizations or institutions are not accepting of the idea of ‘re-inventing the 

wheel’ or re-structuring their current system without evidence showing the success of 

the new system. With that success evident comes a greater desire to shift and 

commitment for change. It is a function of “resources, interests and expectations of 

institutionally embedded networks of actors” (Smith et al., 2005, 1508). Therefore, for 

socio-technological change to occur, there needs to be a network of actors committed to 

adapting the desired regime (Smith et al., 2005; Berkhout, 2002). 

 

Social Movement Theory: 

Social movement theory explores the socio-cultural characteristics of society that are 

fundamental to human mobilization (Laraña et al., 1994). Its research provides insight 

into the power dynamics, collective identity, and influence of institutions that control 

human behaviour (Della Porta et al., 1999; Laraña et al., 1994; Melucci, 1984). This 

theory investigates the causes of collective mobilization and the relationship that such 

mobilization has on influencing change to institutional behaviour. As Tilly & Wood 

(2013) explain, social movements are the result of multiple stressors which often have 

negative implications infringing on the human rights of a group of individuals. These 
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authors explain that, historically, when human rights have been violated activism 

towards correcting/replacing the instigating body with one that meets the wants and 

needs of the community. 

Organizational Theory: 

Organizational Theory (also known as institutional theory) is a philosophical approach 

to understanding how organizations, both governments and businesses, function. It 

examines the formations of businesses and their relationship with society (Hosmer, 

1995). It emphasizes the importance of organizational culture—the set of shared values 

and norms that control the interaction between the organization and those that seek the 

attributes and products in which the business provides—and gaining a competitive 

advantage in the market (Jones, 2001). This theory is formulated around organizational 

structure, design and culture (Jones, 2001).  It provides insights into an organization or 

institution’s behaviour by examining the interaction between its members and its 

consumers. 

Deliberative Democracy: 

Deliberative democracy is a democratic process leading to decisions through publicly 

expressed reason, mutual understanding and political inclusion (McLean & McMillan, 

2015). 

Participatory Democracy: 

Participatory democracy emphasizes public engagement and involvement in political 

situations (Calhoun, 2002).  

 

Seven interviews of local practitioners were conducted within the two cities. Seven 

interviews was sufficient in gathering a data-enriched preliminary view of the development 

pathways that may exist in the City of Vancouver and District of Maple Ridge due to the 

downloaded responsibility of emergency management and, subsequently, flood 

management to municipalities and the internal and external practitioners involved. 

Interviewed participants ranged in terms of their field of expertise and their role within the 

development, decision-making, and implementation of flood responses in various 

organizations and institutions (see Table 3). 



31 

 

Table 3: Interviewed Participants5 

Interviewed Participants Background 

1. Environmental Specialist (City of Vancouver) 

2. Environmental Specialist (City of Vancouver) 

3. Manager/Executive (City of Vancouver) 

4.Technical Expert (District of Maple Ridge) 

5. Resource Specialist(District of Maple Ridge) 

6. Manager/Executive (District of Maple Ridge) 

7. Regional Expert 

 

The purpose of these interviews was to collect ideas, beliefs and opinions and create an 

expanded review of the development, implementation, and operation process of existing 

local responses to flooding. Based on the theories described in Table 2, the main principles 

from these theories were extrapolated and the information gathered regarding the responses 

that are current in the City of Vancouver and District of Maple Ridge were used to shape 

the main question that were to be asked in the interviews and formed a foundation to 

interpret the results of the factor analysis. In the theory presented above, emphasis was 

placed on technology, culture and public behaviour as it relates to human-environment 

interaction. How these theories compare to local responses to flood risk is critical in 

understanding the major components to response capacity to floods and municipal action. 

Therefore, major focus points for the conducted interviews were designed to examine 

public behaviour as it relates to concern/advocacy and engagement, and the role that 

priorities and values have on affecting local response to flood risk. Other major focus points 

                                                 

5
 General pseudonyms are provided to protect the identity of participants. 
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were centered on science and uncertainty, internal characteristics and interactions with 

external stakeholders, local demographics, financial capability of the institution or 

organization and the current state of the economy, biophysical characteristics of the area, 

and technology and urban planning as these relate to local flood response. This is because 

of their relevance to these theories and the supporting literature that suggests these topics 

may have an influence in the development, decision-making and operations for 

organizations and institutions. Emphasis in these interviews were placed on disaster risk 

reduction—how to reduce the likelihood of a flood occurring in a specific area and impact 

mitigation if one were to occur.  

The interviews were recorded, transcribed and coded into themes based on an 

inductive interpretive analysis. The results of the inductive interpretive analysis 

categorically addressed 6 themes, including drivers for, controls on, approaches to, 

limitations of, dependencies for success, and the direction of future flood management. It 

is from the interview data and, thus, within these themes that the statements comprising the 

Q-sort were formulated. 

2.2.2 Development of the Q-set (Items) 

This stage of the Q method included 23 meaningful statements that participants are rank-

ordering based on their level of agreement with each statement. Each of these statements 

are referred to as an Item. Together, these 23 Items formulate what is known as the Q-set 

(see Appendix A). Although Shinebourne (2009) concludes that Q-sets should be at least 

40-80 statements to produce satisfactory results, there is little evidence to justify this 

conclusion (Watts & Stenner, 2012). In fact, a smaller number of Items may produce very 

satisfactory results (Watts & Stenner, 2005). In studies that involve a larger Q-set, the 

process of completing Q-sorts tends to be exhaustive to participants and can lead to skewed 

results (Shinebourne, 2009; Watts & Stenner, 2005). In the context of this study, more than 

23 Items was not necessary as the Items were designed to allow the participants to complete 

the survey in a timely manner and to explore areas needing further interpretation in order 

to make the appropriate conclusions.  

The Q-set consisted of positive and negative Items (as recommended by Schlinger, 

1969) and similar sentence phrasing for Items oriented around the same theme. For 
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Understanding Development Pathways of 

Local Responses to Floods: Responses in the 

City of Vancouver and Maple Ridge, British 

Columbia 
Department of Geography 

Social Science Centre 

The University of Western Ontario 

1151 Richmond Street 

London, Ontario, Canada, N6A 5C2 

1. The major driver for developing and implementing flood management initiatives 

exceeding provincial and federal legislation is climate change and impacts from storm 

surges, sea-level rise, and/or spring snowmelt. 

 
Strongly 

Disagree (-

4) 

 
-3 

  
-2  

 
-1 

 
Neither Agree 

or Disagree, or 

Are Unsure 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

2. The major driver for developing and implementing flood management initiatives 

exceeding provincial and federal legislation is public concern/advocacy for flood 

management. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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3. The major driver for developing and implementing flood management initiatives 

exceeding provincial and federal legislation is the potential economic impact that a flood 

could have on the city or business. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

4. The major driver for developing and implementing flood management initiatives 

exceeding provincial and federal legislation is the demographic characteristics and 

available technological solutions in the region. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

5. The implementation of flood management responses is based primarily on 

demographic characteristics with the risk of a flood occurring having less influence. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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6. The implementation of flood management responses is based primarily on the risk of a 

flood occurring with the demographic characteristics having less influence. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

7. Successful flood management is dependent on or will increase if an adaptive 

framework is used so that new information and technology and changing conditions can 

effectively and efficiently lead to necessary adjustments. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

8. Successful flood management is dependent on or will increase with public pressure on 

local practitioners and on government for increased action. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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9. Success of flood management is dependent on or will increase with efficient use of 

resources such as working in tandem with other projects. For example, updating existing 

infrastructure at the same time as doing road work. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

10. Flood management initiatives are dependent on the political cycle. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

11. Success of flood management is dependent on or will increase with having an engaged 

community and a community voicing their concerns towards flooding. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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12. Success of flood management is dependent on or will increase depending on competing 

priorities elsewhere that put less emphasis on and investment in flood management. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

13. Economic and relating activities, such as tourism, are controls on updating existing 

infrastructure. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

14. Flood management and initiatives that focus on reducing the impacts if a flood occurs 

are a high priority within your municipal boundaries and/or in your profession. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 



138 

 

15. Flood management is the top priority in the region, above, for example, transit, 

economic activity, and environmental conservation. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

16. Responses to reduce flood impacts are primarily based on technology with some social 

components. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

17. Responses to flooding are primarily based on social approaches (land use designations) 

with some technological components. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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18. The Provincial and/or Federal Government should be taking the lead on flood 

management, including the financing of flood management initiatives being done at the 

local level by either the municipality or local practitioners. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

19. The public/community is not or has not expressed concerns about flooding since the 

2010 election. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

 

20. The uncertainty of floods—in terms of when, where and intensity—and frequent 

changes to recommendations on how to reduce impacts of flooding deter investment in 

flood management and more towards other high priority projects. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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21. There is disconnect between staff with each other, others in your profession, and/or 

council on the understanding of the effectiveness of existing flood management in the city. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

22. Future flood management is dependent on increasing communication and collaboration 

between different levels of government to work together and share the responsibility of 

flood management. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 

23. Our flood management approach has been very successful here and can be seen as a 

leader for others to follow. 

 
Strongly 

Disagree (-4) 

 
-3 

  
-2 

 
-1 

 
Neither 

Agree or 

Disagree, or 

Are Unsure 

 

 
+1 

 
+2 

  
+3 

 
   Strongly Agree (+4) 
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Appendix B: Factor Rotation in Q 

methodology 
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Factor rotation is common practice in Q methodology (see Watts & Stenner, 2012; Brown, 

1980). To recall, it is the process of manipulating the conceptual dimensions of the 

extracted Factors in order to best position the factor loadings of each Q-sort relative to each 

Factor. Before manipulating the conceptual dimensions of the factor loadings of Q-sorts, it 

should be understood that these factor loadings can be spatially mapped out as coordinates 

in a space of meaning. The poles of the x and y axis represent the shared viewpoint of two 

Factors. Each Q-sort represents a unique viewpoint. By mapping these unique viewpoints 

we can conceptually visualize each viewpoints’ position relative to the shared 

viewpoints—that are the Factors—and to each other. The closer that an individual Q-sort 

is to an axis indicates that the behaviour of this participant aligns with the Factor 

represented by that axis. Each mapped Q-sort can be compared to each other and to the 

Factors themselves.  

For example, Figure 11 shows the mapped out Q-sort loadings for Factor 1 and 

Factor 2 based on the factor loadings in Table 22. In the top-right quadrant of the diagram, 

Q-sorts 1, 2, 4, 10 and 11 have significant loadings to both Factor 1 and Factor 2. By 

performing a factor rotation, it is the purpose to have these Q-sorts align more close with 

one axis as oppose to both and thus load significantly more to one Factor. In Figure 12, the 

results of this rotation can be seen. It is evident in this rotation that Q-sorts 1, 2, 4, 10 and 

11 no longer load significantly with Factors 1 and 2; rather they load more significantly 

with Factor 2. This process is important in determining Factor-defining Q-sorts (see 

Section 2.2.4.4). 

Table 22: Factor Loadings of Extracted Factors 

 Component (Grouping of Shared Behaviour) 

Factor 1 Factor 2 Factor 3 

Q sort 1 0.363 0.659 0.498 

Q-sort 2 0.544 0.463 -0.003 



143 

 

Q-sort 3 0.761 -0.449 0.183 

Q-sort 4 0.653 0.523 -0.124 

Q-sort 5 0.838 -0.166 0.388 

Q-sort 6 0.782 -0.144 -0.336 

Q-sort 7 0.580 -0.371 0.609 

Q-sort 8 0.649 -0.475 -0.119 

Q-sort 9 0.825 -0.179 -0.119 

Q-sort 10 0.575 0.257 -0.351 

Q-sort 11 0.797 0.403 0.083 

Q-sort 12 0.555 -0.067 -0.615 

 **Extraction Method: Principal Component Analysis 

Different factor rotation techniques can be used in factor analysis. The factor 

rotation method performed in this study was a varimax rotation. The varimax rotation is an 

orthogonal rotation—axes remain 90 degrees relative to each other—that rotates Factors to 

account for the maximum amount of study variance. Figures 10-15 illustrate the process of 

the varimax factor rotation that was performed in this study. Again, the objective of this 

rotation is to align the viewpoints of individual Q-sorts with the shared meanings of 

Factors. The output to this step was an adjusted factor loading matrix of Q-sorts relative to 

each Factor (see Table 7 in the section 2.2.4.4). From here, the next step was to place each 

Q-sort into 1 of the 3 Factors based on their new loadings (see Section 2.2.4.4).  
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Figure 10: Unrotated Factors 1-2 Comparison 

 

Figure 11: Rotated Factors 1-2 Comparison 

Q1
Q2

Q3
Q4

Q5

Q6Q7
Q8

Q9

Q10

Q11

Q12

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1Fa
ct

o
r 

2

Factor 1

Q1
Q2

Q3

Q4

Q5

Q6

Q7

Q8
Q9

Q10

Q11

Q12

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1Fa
ct

o
r 

2

Factor 1



145 

 

 

Figure 12: Unrotated Factors 1-3 Comparison 

 

Figure 13: Rotated Factors 1-3 Comparison 
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Figure 14: Unrotated Factors 2-3 Comparison 

 

Figure 15: Rotated Factors 2-3 Comparison 
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Project Title: Understanding Development Pathways of Local Responses to Floods: 

Response in the City of Vancouver and Maple Ridge to Flooding, British Columbia. 

 

Investigators: Professor Gordon McBean (Principal Investigator) and Jonathan Raikes, 

Master of Arts Candidate, Department of Geography, University of Western Ontario 

 

Letter of Information 

 

Purpose of Letter 

 

The purpose of this letter is to provide you with the information necessary to make an 

informed decision to participate in a study focusing on local responses to flooding in 

proposed study locations. You are being invited to participate in this research study because 

you have experience with flood-related response development, decision-making, and/or 

implementation. To participate, you must be an existing local practitioner and/or policy 

maker that makes design and development criteria in response to flood-related issues in the 

City of Vancouver or District of Maple Ridge. Your knowledge and professional 

experience addressing flood issues makes you the ideal candidate in which understanding 

development pathways of local responses to flooding can be optimized. Participants will 

not excluded from the study based on gender, race, or sexuality, however, participants must 

be literate and able to speak English fluently. If at any point of the research you would like 

to discontinue your involvement in data collection, you are welcome to do so with no 

impact on your participation on future studies or on your employment. 

 

Purpose of Study 

 

Evidence has suggested that efforts to reduce the impacts of floods are dependent on social, 

economic, institutional, cultural and biophysical characteristics of a region. The complex 

integration of these characteristics that is deterministic of the effectiveness of local 

responses to flooding is referred to as a development pathway. Research on development 

pathway components (social, economic, institutional, cultural, and biophysical 

characteristics) tend to focus on these components separately, failing to examine the 

relationships between them. Understanding the interactions between the components of 

development paths is essential to the development of effective policies and responses 

seeking to manage flood causes and impacts.  

 

The purpose of this research is to identify existing development pathways of local 

responses to flooding in the City of Vancouver and the District of Maple Ridge, and explore 

the component relationships of such responses. This research seeks to develop an 

understanding of these relationships and optimize the potential that these relationships 

could have on policy/response formulation by providing the necessary information to make 

informed decisions through the knowledge gained from this study. 
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Why the City of Vancouver and District of Maple Ridge? 

 

The Metro-Vancouver region has been identified as one of many regions that will be under 

high stress with rising sea-levels, and increased frequency and intensity of disasters. The 

melting of glacial ice and warming of oceans have resulted in global sea-level rise. The 

2013 IPCC report has stated that sea-levels are predicted to rise by 0.97 meters by 2100. 

The damages of flooding to regions are being documented but reducing the impacts and 

creating effecting local responses to flood events is an area of concern in this region. The 

latest Climate Change Adaptation Strategy report (prepared by the City of Vancouver in 

2013) and the Fraser River Freshet Operational Flood Management Plan (prepared by the 

District of Maple Ridge, 2012) have argued that current policy and practices that are aimed 

towards flood events are outdated and needing revision. Evidence in these reports, among 

others, have argued that existing dikes are not equipped to handle a major flood. As the 

climate continues to change stronger and more frequent weather events suggest an increase 

in major flood events occurring. Your participation in this study is critical in the 

development and implantation of future strategies seeking to prepare and prevent future 

floods. 

 

Participation 

 

There are two phases to this study where participation in warranted. You have the option 

of participating in a single stage or both stages if you choose to participate, but you must 

have experience developing, deciding on, and/or implementing responses that addresses 

flooding. For example, strategies could be anything from land use planning to emergency 

procedures or technological solutions when developing land; any strategy that addresses 

floods qualifies you as a suitable candidate to participate.  

 

The first stage of this research consists of in-depth interviews with existing local 

practitioners and/or policy makers. Written consent is required to participate in an 

interview due to the exchange of personal experience related to flood responses. The 

purpose of these interviews is to collect ideas, beliefs and opinions on existing local 

responses to flooding. These interviews will explore the relationships between 

development pathways components. Prior to the commencement of interview questions, 

you will be asked to confirm your understanding of what is meant by a development 

pathway. If there is any confusion on the definition of a development pathway clarification 

will be provided to you before proceeding. Emphasis in this stage is on the subjective 

understanding (i.e. individual approach) of response development and decision-making. 

Questions regarding your opinions on the effectiveness of local responses will be avoided; 

rather, inquiring what factors are considered when you develop, decide on, and/or 

implement local responses will be the focus of these interviews. As stated, you can choose 

at any point to withdraw from the interview or refuse to answer any questions. 

 

It is anticipated that the interview will take a little more than an hour and no longer than 

1.5 hours. Interview date and time are flexible but will be conducted from September 22nd 
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to October 4th. The interview location will be at your workplace; however, if you would be 

more comfortable elsewhere the interview location will be discussed.  

 

Interviews will be recorded using an audio recording device and transcribed post-interview. 

If you choose you do not want to be recorded with the use of an audio recording device, 

you will not be excluded from participating in an interview. The transcribed interviews will 

be analyzed and used to develop a set of approximately 20 statements that will be the basis 

for the second stage of the study. 

 

The second stage of the study where participation is warranted is the completion of a 

questionnaire. The questionnaire is a rank ordering exercise in which participants will be 

provided a set of statements that they are to identify their level of agreement (strongly 

disagree, disagree, agree, strongly agree, or no opinion). Each of these level of agreements 

will be given a representative number that will be used in a factor analysis. For the purpose 

of this study a set of approximately 20 statements regarding individual component 

characteristics and component relationships when developing, deciding on, and 

implementing responses to strategies will be given. Completed questionnaires will be 

compared through a factor analysis identifying shared forms of understanding among 

participants, confounding and non-significant respondents.  

 

As a participant you will be filling out the questionnaire at your own convenience without 

a Project Team Member present. The questionnaire could take up to a couple hours of your 

time, but you will have approximately three weeks to sort statements. Completed 

questionnaires are to be sent via email to Jonathan Raikes at _______. Addressed envelopes 

are provided to participants. 

 

Your participation in this study is voluntary. Participants will NOT be asked to provide 

personal information during the questionnaire. Completion of the questionnaire gives the 

Project Team implicit consent to use your completed questionnaire. Instructions and 

provisions for implicit consent to participate in the questionnaire are provided on the first 

page of the questionnaire. 

 

Possible Risks and Harms 

 

There are no known or anticipated risks or discomforts associated with participating in this 

study.  

 

Possible Benefits  

 

Benefits to Participants 

The data that you provide will lead to knowledge on existing development pathways and 

component relationships. This information will be useful to you as it will provide you with 

knowledge/information needed to develop more effective responses to flooding.  

 

Benefits to Society 
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This study has the potential to create a more effective procedures in flood situations. It has 

the potential to enhance our knowledge on strategies to reduce flood impacts; ultimately, 

this research seeks to provide the regions with the opportunity to save lives and protect the 

economy. 

 

Confidentiality 

 

All data collected will remain confidential and accessible only to the investigators of this 

study. Data collected will be stored on a password protected computer and/or locked 

cabinet in a locked office at the University of Western Ontario. If the results are published, 

your name will not be used. If you choose to withdraw from this study, your data will be 

removed and destroyed from our database. While we will do our best to protect your 

information there is no guarantee that we will be able to do so. Representatives of The 

University of Western Ontario Non-Medical Research Ethics Board may contact you or 

require access to your study-related records to monitor the conduct of the research. 

 

Contact Information 

 

If you have any questions or concerns regarding your participation in this study please 

contact Jonathan Raikes (primary contact) or Dr. Gordon McBean. 

 

Jonathan Raikes 

 Email: ________ 

 

  OR 

 

 Dr. Gordon McBean 

 Email: _________ 

 Phone: ___________ 

  

If you have any questions about your rights as a research participant or the conduct of this 

study, you may contact The Office of Research Ethics (519) 661-3036, email: 

ethics@uwo.ca.  

 

 

This letter is yours to keep for future reference.  
 

 

 

 

 

 

 

 

 

 

mailto:gmcbean@uwo.ca
mailto:ethics@uwo.ca
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Consent Form 

Project Title: Understanding Development Pathways of Local Responses to Floods: 

Response in the City of Vancouver and Maple Ridge to Flooding, British Columbia. 

Study Investigator’s Name: Professor Gordon McBean (Principal Investigator) and 

Jonathan Raikes, Master of Arts Candidate, Geography, University of Western Ontario. 

I have read the Letter of Information, have had the nature of the study explained to me 

and I agree to participate. All questions have been answered to my satisfaction. The 

completion of this form gives the Study Investigators permission to contact and interview 

me. 

 

Participant’s Name (please print): 

 _______________________________________________ 

 

Participant’s Signature:  

 _______________________________________________ 

 

Email That Investigator Can Contact Participant: 

 

     -

_______________________________________________ 

 

Telephone Number That Investigator Can Contact Participant (Optional): 

 

    

 _______________________________________________ 

 

Date:    

 _______________________________________________ 

 

 

Person Obtaining Informed Consent (please print): 

 _____________________________ 

 

Signature:      

 _____________________________ 

 

Date:       

 _____________________________ 
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Questionnaire Instructions and Consent 

 

Project Title: Understanding Development Pathways of Local Responses to Floods: 

Response in the City of Vancouver and Maple Ridge to Flooding, British Columbia. 

Study Investigator’s Name: Professor Gordon McBean (Principal Investigator) and 

Jonathan Raikes, Master of Arts Candidate, Geography, University of Western Ontario. 

Instructions 

Non-interviewed local practitioners and policy-makers will express their views on the 

development, deciding on, and implementation of local responses to flooding by 

completing a questionnaire. The questionnaire involves a set of meaningful statements that 

are to be ranked according to the participant’s level of agreement of each statement.  

 

There are 23 statements in this questionnaire. As a participant we ask you to read each 

statement carefully and mark the level of agreement you share with the statement. Views 

will be expressed through a rank order between negative four (strongly disagree) and 

positive four (strongly agree). Upon completion of the questionnaire, please send the 

completed questionnaire to Jonathan Raikes at the University of Western Ontario via email. 

  

Upon completion of the questionnaire each questionnaire will be placed in a single 

document where no names of participants will be included and a factor analysis will be 

conducted that compares the correlation between respondents. Your email address will be 

attached to the email you send Jonathan Raikes upon completion of the questionnaire, 

however such data will not be included in analyzing the data. Upon placing the completed 

questionnaire into a single separate document, your email will be deleted to ensure 

confidentiality purposes. 

 

As a participant you are to complete the questionnaire at your own convenience, separate 

from the presence of a Project Team member. Please complete and have the questionnaire 

sent to Jonathan Raikes by January 1st, 2015 to ensure that your views on local responses 

to flooding are included in the data analysis and results of this study.  

 

Consent 

I have read the Letter of Information, have had the nature of the study explained to me and 

I agree to participate. All questions have been answered to my satisfaction. I understand 

that no personal information of myself or others will be asked in the completion of this 

questionnaire. The completion of the questionnaire gives the Study Investigators 

permission to use data expressing my views on developing, deciding on, and implementing 

local responses to flooding towards the results and discussion of this study. 
 

If you have any questions or concerns regarding your participation or access to the results 

of this study please contact Jonathan Raikes (primary contact) or Dr. Gordon McBean. 

 
This letter is yours to keep for future reference. 
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Contact Information 

 

Jonathan Raikes 

 Email: ________ 

 

  OR 

 

 Dr. Gordon McBean 

 Email: ________  

 Phone: ________ 

  

If you have any questions about your rights as a research participant or the conduct of this 

study, you may contact The Office of Research Ethics (519) 661-3036, email: 

ethics@uwo.ca.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:ethics@uwo.ca
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