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ABSTRACT

Water management is increasingly important to Canadians, especially in
communities where water shortages, aging infrastructure, and contamination threats are

occurring or imminent. Increasing urbaniza
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CHAPTER 1: INTRODUCTION

1.1 Research rationale

Freshwater resources and water management are growing priorities for Canadians
(Simpson, 2003). Challenges associated with providing safe drinking water, preventing
water shortages, and responding to increased international interest in Canada as a supply
of marketable freshwater have been, and will likely continue to be, important issues for
Canadians. Climatic changes and global population growth are likely to add to the

challenges.

The unfortunate water contamination incidents in Walkerton, Ontario (2000),
North Battleford, Saskatchewan (2001), and Kashechewan, Ontario (2005) resulted in
thousands of illnesses - and seven deaths in the case of the Walkerton tragedy - due to
outbreaks of E. coli and Cryptosporidium (CBC News, 2002, 2004, 2006). These
incidents and their associated inquiries played a significant role in moving water quality

issues onto provincial policy-making agendas.

In the face of climate change, concern has mounted regarding the potentially
severe impacts of summer droughts in the western Prairie Provinces on water quantity,
water quality, and food production (Schindler & Donahue, 2006). On a smaller scale,
water shortages are also a reality for some Canadian municipalities. For example, the
community of Tofino, a popular tourist destination on the west coast of Vancouver
Island, British Columbia, ordered local businesses to cease operation at the end of the
summer in 2006 when the Town ran out of water. In an Environment Canada survey,
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roughly 14 percent of 510 responding Canadian municipalities indicated that they
experienced some type of water shortage in 2004 (Environment Canada, 2007). Planning
for water supply security is therefore an immediate challenge facing many municipal

water managers.



species, such as fish, that need a certain amount of water to survive. Another solution
might be to try to reduce water consumption among current residents so that the existing
water sources could provide additional residents with sufficient water; however, this
option may be economically costly for communities and individuals as they try to
implement water conservation measures such as universal water metering. Often, easy
solutions for supplying more residents with water do not exist. Each solution has benefits
and costs that may be quantified differently by different community members, depending
on their values. Therefore, not only are communities attempting to balance social,
economic, and environmental factors in their water supply decision-making, they are

attempting to balance multiple interests and perspectives about how best to proceed.

Very little systematic research exists in Canada on human attitudes toward water
supply and water management (Janmaat, 2007). However, academics, experts, water
managers, and policy makers frequently make assumptions about what people think when
advocating for, or implementing, various water management strategies. For example,
some researchers believe that people in Canada think water is abundant, and that water
management strategies that send signals about water scarcity, such as demand-side
management measures, are necessary to combat this perception of abundance (e.g.,
Brandes & Ferguson, 2004). Prior to developing effective water management strategies,
practitioners and researchers alike need more empirical evidence about what people
actually think about water management, and why. Water policies that take account of
people’s attitudes and expectations are more likely to be broadly supported, making
implementation smoother and potentially more successful. A specific understanding

about aspects of water management that residents both agree and disagree with could



provide a starting point for policy evaluation and development that incorporates multiple
interests. Rather than developing policy about a highly contentious component of water
management, it may be more effective to start by tackling an issue where a greater degree

of consensus exists, in order to build trust in the policy and decision-making process.

The purpose of this study is to use Q methodology to conduct exploratory
research on attitudes toward current water supply and management, and possible future
water management strategies, in a Canadian municipality. This research focuses on
peoples’ attitudes toward municipal water management, and in particular, water quantity
and water conservation. Other water management issues, such as water quality, are not
the main emphasis of this study, but are touched upon due to their relevance in

understanding peoples’ overall perspectives about water.

Practically and academically, the Town of Gibsons, a Canadian municipality
located in south-western British Columbia (Figure 1.1), is a suitable site for this research.

First, because full-time residents predominantly inhabit Gibsons and residential water



Town to evaluate its current water management practices, and to consider possible future
alternatives, such as water conservation. Currently, the Town has few water conservation
measures in place, but is interested in moving in a conservation direction, making
Gibsons an ideal community to examine potential challenges and barriers to such
measures. Fourth, because Gibsons wishes to include community members’ perspectives
in water supply planning, the Town is supportive of research that examines water supply

and management issues in the community.

Figure 1.1 Map showing the location of Gibsons in British Columbia, Canada
i
W

{

Source: Natural Resources Canada, 2006, by permission

In this report, I use many terms to refer to peoples’ subjective ideas about water
and water management, such as attitudes, perceptions, views, viewpoints and
perspectives. Therefore, | will briefly describe what these concepts mean. In the social

5



psychology literature, relatively common definitions exist for the words “attitudes”,
“values”, and “ideologies”. Attitudes are positive or negative evaluations about an object
(Eagly & Chaiken, 1993); values are abstract ideals that serve as guiding principles

(Rokeach, 1973); and ideologies



1.2 Research objectives

To accomplish the goals of 1) improving understanding of Canadian attitudes and
perspectives about water and water management, and 2) presenting peoples’ attitudes and
perspectives in a way that is useful for decision-making, | developed the following four

research objectives:

» to describe presently-held attitudes and perspectives about water and water
management in the Municipality of Gibsons, British Columbia;

e to explain why people hold particular attitudes and perspectives about water and
water management in Gibsons;

« to determine if the attitudes and perspectives held by residents, policy makers, and
water managers in Gibsons exist in the form articulated by some water experts



Gibsons. Furthermore, | compare attitudes and perspectives identified in this study to

those assumed to exist in Canada, and suggest opportunities for future research.



CHAPTER 2: BACKGROUND

2.1 Canadian water trends overview

2.1.1 Water availability and water use trends in Canada

With approximately 20 percent of the world’s fresh water, and roughly one
percent of the global population, Canada is typically viewed as a water-rich country
(Brandes & Ferguson, 2003). However, Canada only contains about seven percent of the
world’s renewable fresh water — water that is replenished each year by rain- and snow-
fall (Environment Canada, 2004). Due to the country’s population distribution (which is
concentrated near the southern border), the majority of Canadians only have access to

about 40 percent of Canada’s renewable fresh water (Brandes & Ferguson, 2003).

Studies of international trends show that while several industrialized nations,
including the United States of America, have been able to decrease overall water use
since 1980, Canada has increased water use by roughly 25 percent over the same period
(Boyd, 2001). Environment Canada (2005) reported that average residential water use in
Canada was 335 litres per day per person in 2001, making Canada one of the highest
water consumers among countries in the Organisation for Economic Co-operation and
Development (OECD). However, in 2004, average residential water consumption in
Canada dropped to 329 litres per person per day (the second lowest average out of six
Environment Canada surveys since 1991) (Environment Canada, 2007). Although it is
too early to determine whether this reduction in water use is a one-time event, or the start

of a longer-lasting trend, Environment Canada (2007) speculates that the decrease is due



to an increase in the use of appropriate water conservation incentives. Despite these
reductions in residential water use in 2004, Canadians are still among the largest
consumers of freshwater for residential use among OECD countries (Environment

Canada, 2007).

Due to Canada’s high water use relative to other countries, some Canadian water
researchers imply that the Canadian public undervalues water and that a lack of
recognition of the severity of water issues in Canada will make water challenges even
more difficult to deal with in the future (e.g., Bakker, 2007). However, because water
availability and management vary greatly across Canada, and even within provinces and
territories, narrowing the discussion of water availability and water use to the provincial,

regional, and local levels is essential.

2.1.2 Water availability and water use trends in British Columbia

British Columbia (BC) contains roughly 25 percent of Canada’s freshwater
(British Columbia Ministry of Environment, 2007). About 88 percent of the total amount
of water used for all purposes in BC is supplied by surface water, and the remaining 12
percent is supplied by groundwater (Environment Canada, 2007). However, 23 percent
of BC’s drinking water is obtained from groundwater (British Columbia Ministry of

Environment, 2007).

Seasonal climate changes strongly affect the availability of water supply in parts
of British Columbia. In the coastal areas of south-western British Columbia (where the
Town of Gibsons is located), heavy rainfall and high stream discharge contribute to

increased winter water availability (Wade, Martin, & Whitfield, 2001). Summers, in this

10



same area, experience low amounts of rainfall and low stream discharge (Wade et al.,
2001). Therefore, water supply in winter months is abundant, and water shortages in the

summer are not uncommon. Climate change mo
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consumption between 2001 and 2004, it did not help the province to reduce the total

amount of water used by the residential sector.

2.1.3 The water supply context in Gibsons

Data from the 2006 Canadian census indicates that the population of the Town of
Gibsons was 4182 people in 2006 (Statistics Canada, 2007). As stated in the Town’s
Official Community Plan (OCP), Gibsons plans to supply clean potable water to 10, 000
people in the long-term (Town of Gibsons, 2005). The Town does not specify what
timeframe the “long-term” refers to, but population projections under a high growth
scenario, where the population increases by 4 percent a year from the 2001 population of

3906 people, would result in a population of 10, 413 by 2026 (Town of Gibsons, 2005).

The Town’s water supply comes from two water sources: an aquifer managed by
the Town of Gibsons and surface water from the Chapman and Gray Creek watersheds
provided by the Sunshine Coast Regional District (SCRD). As described by some
participants during interviews in this study, many residents consider the aquifer water to
be of superior quality to the SCRD water, in part because the aquifer is untreated while
SCRD water is chlorinated. Furthermore, in February 2005, the Town of Gibsons entered

water from its aquifer in the Berkeley Springs International Water Tasting Competition in

12



the Town is currently negotiating water supply security with the SCRD (B. Shoji,
personal communication, June 30, 2006). In its OCP, Gibsons committed to the
preservation of an unchlorinated groundwater supply for zones one and two (Town of

Gibsons, 2005).

As part of Gibsons’ long-term growth planning, the Town intends to upgrade and
expand its water distribution system, as well as adhere to provincial drinking water
legislation in order to maintain water quality and minimize health risks (Town of
Gibsons, 2005). The Town also plans to study its aquifer to better understand water
guantity and quality issues, and the potential of the aquifer to supply expected growth in

Gibsons (Town of Gibsons, 2005).

The majority of water use in Gibsons is residential; there is no agricultural water
use, and industrial water use is minimal. In 2004, the average residential water
consumption in the Town of Gibsons was determined to be 549 litres per person per day
(B. Shoji, personal communication, September 5, 2007), well above the Canadian
average of 329 litres. However, in 2007, a water audit was completed in Gibsons, which
estimated that water losses, due to leaky infrastructure, represented approximately 152
litres per person per day (B. Shoji, personal communication, September 5, 2007).
Therefore, true residential water consumption was probably about 397 litres per person
per day in Gibsons in 2004. However, this newly determined average is not comparable
to the national average from 2004, because at the time of the national survey many
communities likely reported residential consumption without adjusting for water loss.
Environment Canada’s municipal water statistics for 2007 will likely better represent

communities’ water savings, because leak detection and repair in the past three years,
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allows for more accurate assessment of residential water consumption averages at the

national, provincial, and municipal levels.

One of the objectives in the Gibsons OCP is to “continuously work to reduce
water consumption rates through education, water restrictions, requirement for low flush
toilets, water conservation incentives, metering, etc.” (Town of Gibsons, 2005, p. 88).
During interviews in this research study, participants identified a number of water

conservation measures that have been implemented in the Town over the last ten years:

the provision of water conservation information;
e minor social marketing initiatives;

« flat rate pricing structure;

e water audit;

e summer lawn-watering restrictions; and

the requirement to install (but not hook-up) water meters in new developments.

Based on participants’ assertions during interviews, it is evident that community
members in Gibsons differ in opinion about how effective previous and current water
conservation measures have been. Specifically, some elected officials interviewed in
Gibsons (elected in November 2005) believe that existing conservation measures are
generally ineffective and all elected officials believe that reducing per capita residential

water consumption in Gibsons is necessary.

Regionally, new water management initiatives are taking place across the entire
Sunshine Coast. In 2004, the SCRD began operating a new water treatment plant to
improve water quality through the use of chemical injection and rapid mixing,

coagulation and flocculation, clarifying by floatation, filtration and disinfection

14



(Sunshine Coast Regional District [SCRD], 2007). In 2006, the SCRD launched a
bathroom fixture replacement program, under which it installs high efficiency toilets and
showerheads, and faucet aerators in up to two bathrooms in a household. Fourteen
hundred households were retrofitted in 2006 (SCRD, 2007). In March 2006, the Ruby
Lake Lagoon Society hosted the first Sunshine Coast Water Summit, which brought
together stakeholders to discuss water issues and to develop strategies to tackle water
problems. Subsequent to the Water Summit, dialogue has continued with the release of a

summary report and a Water Fair held in September 2006.

Regardless of whether water management initiatives are coordinated at the
regional or municipal level, the local context dictates the nature of the water supply
challenges faced by local governments. To overcome these challenges various

approaches to water management may be suitable.

2.2 Local water management strategies

2.2.1 Options for addressing water supply challenges

Three commonly promoted approaches to address water supply challenges are:
supply-side management, demand-side management, and the soft path approach (Brandes
& Brooks, 2005; Brandes, Ferguson, M’Gonigle, & Sandborn, 2005; Wolff & Gleick,
2002). Traditionally, supply management has dominated water management practices.
However, in recent years, communities have more commonly incorporated demand
strategies into their management regimes to achieve various social, environmental, and
economic objectives. Although the soft path approach, which attempts to achieve major

reductions in water use by viewing water as a service rather than a product, is considered

15



an ideal approach for managing water resources, it is still largely in the conceptualization

phase.

2.2.1.1 Supply-side management

From a supply-side perspective, water is considered an abundant resource,
available for human use, as needed. Therefore, social and economic demands drive the
amount of water that managers supply (Brandes et al., 2005). In order to meet forecasted
demand, water managers must overcome four challenges: 1) accessing water supplies, 2)
building sufficient storage, 3) ensuring appropriate treatment, and 4) establishing
adequate distribution (Gleick, 2000). These challenges are typically overcome by using
large, centralized, engineering approaches that use infrastructure, (e.g. dams, reservoirs,
treatment plants, and pipelines) to capture, store, treat, and distribute water (Brandes et

al., 2005).

Technical, supply-side solutions have had both global and local benefits. On a
global scale, water supply has allowed food production to parallel population growth, and
increased use of hydropower available from water storage infrastructure has resulted in
fewer greenhouse gas emissions (Gleick, 2000). On a local scale, many communities in
developed nations have achieved supply reliability and safer drinking water (Gleick,

2000).

Technical solutions are not without costs. Supply-side projects typically require a
great deal of infrastructure, and usually result in serious augmentations to natural
environments. Economically, large-scale infrastructure projects are costly, and may
result in an overinvestment in raw water supplies and infrastructure for the sake of
reliability (Howe & Smith, 1993). Socially, projects such as dams often result in the

16



displacement of human populations and contamination of water sources (Gleick, 2000).
Historically, environmental considerations have been underweighted in supply planning
decisions, resulting in the destruction of ecosystems and the loss of species (Brandes et
al., 2005; Gleick, 2000). Due to these negative impacts, many water experts argue that a
transition to demand-side management is necessary (Brandes & Ferguson, 2004; Brandes

et al., 2005; Gleick, 2000).

2.2.1.2 Demand-side management

Whereas freshwater is perceived as abundant from a supply-side perspective,
water is perceived as a finite resource from a demand-side perspective. Rather than
automatically supplying more water, a demand-side management (DSM) approach
recognizes that water use efficiency can be improved with changes to technology,
incentive structures, and institutional arrangements (Gleick, 2000). Brooks and Peters
(1988, p.3) define DSM as “any measure that reduces average or peak withdrawals from
surface or ground water sources without increasing the extent to which wastewater is
degraded.” Therefore, unlike supply-side management solutions, which are usually
technical, DSM solutions include socio-political, economic, and structural-operational
strategies, such as bylaws, alternative pricing structures (e.g., charging for each unit
consumed, rather than charging a flat rate for unlimited consumption), and leak detection

and repair (Tate, 1990).

The most commonly cited benefits of DSM are economic, because water

management decisions are often influenced
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upgrades, and deferring the need to locate additional supply (Gleick, 2000). However, a
demand-side approach can also help communities achieve social and environmental
goals, such as increased awareness and appreciation of water, and maintenance of

ecosystems for non-human species.

Like the supply-side approach to water management, the demand-side approach is
not perfect. First, because it is difficult to measure the true influence of conservation
measures on water consumption, water managers must rely on estimates of water use
reductions to determine which measures to implement. Estimates of water savings from
DSM vary greatly (de Loé&, Moraru, Kreutzwiser, Schaefer, & Mills, 2001), which means
that managers may compromise water reliability if relying solely on DSM strategies.
Second, because conservation measures extend beyond technical solutions into the realm
of political decisions, decision makers may avoid some DSM strategies, such as strategies
that result in people paying more for their water, because such policies can be politically
contentious (Maas, 2003). Third, DSM may only be a temporary water management

solution in some regions because potential reductions in water use may not be enough to

18



about when and what efficiency gains should be achieved (Brooks, 2005). In a soft path

approach, ecological demands for water are recognized as well as human demands, and

19



water management practices, many communities are finding it difficult to even make the

transition from supply management to demand management. Brandes and Ferguson

(2003) identify a variety of DSM tools that are available for communities to use (Table

2.1). Using a mix of tools to create an overall strategy suited to local conditions and

values is considered to be most effective (Maas, 2003). However, few Canadian

municipalities have adopted comprehensive DSM strategies that rely on the use of

multiple tools to reduce water consumption (Brandes & Ferguson, 2004).

Table 2.1 Demand-side management measures

Categories DSM Tools
Socio-political = Information and education
strategies = Water policy
= Water restrictions
= Plumbing codes for new structures
= Appliance standards
= Regulations and by-laws
Economic = Rebates for more efficient technologies (e.g., toilets, showers,
strategies faucets, appliances, drip irrigation)

= Tax credits for reduced use

= Full-cost recovery policies and life-cycle analysis

= High-consumption fines and penalties

= Pricing structures (e.g., seasonal rates, increasing block rates,
daily peak-hour rates)

Structural and
operational
strategies

= Metering

= Leak detection and repair

= Efficient landscaping technology (e.g., cisterns, soil moisture
sensors, watering timers, efficient irrigation systems)

= Efficient household technology (e.g., dual flush toilets, low-flow
faucets, efficient appliances)

= Recycling and reuse (e.g., grey water for toilets or irrigation,
treating and reclaiming wastewater for reuse)

Adapted from: Brandes & Ferguson, 2003, by permission

Both human attitudes and current economic and institutional structures can act as

barriers to implementing demand-side management measures. Brandes and Ferguson
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(2004) provide a more detailed discussion of categorized DSM barriers, but some

overarching barriers include:

e Lack of political will to implement contentious measures (Brandes & Ferguson,
2004; de Log et al., 2001; Maas, 2003);

e Resistance from the public toward implementing certain measures (Brandes &
Ferguson, 2004; de Loé et al., 2001);

e Entrenched engineering approaches that guide water management (Brandes &
Ferguson, 2004; Gleick, 2000; Maas, 2003)

» Insufficient resources (e.g., staff, money) to implement DSM measures (Brandes
& Ferguson, 2004; de Loé et al., 2001);

e Fragmented jurisdiction over water management (Brandes & Ferguson, 2004;
Maas, 2003); and

« Inappropriate economic and institutional structures that encourage inefficient
water use (Brandes & Ferguson, 2004; Brooks, 2005; Gleick, 2000).

Although communities may contend with all of the barriers mentioned above, certain
barriers may play a larger role in preventing the successful implementation of DSM
strategies. For example, Brandes and Kriwoken (2006) suggest that the most significant
challenge for communities in the Okanagan Basin, British Columbia, is to overcome the
perception that there is an abundance of water in the Okanagan region. Due to the
emphasis placed on attitudinal barriers in some water DSM literature (e.g., Brandes &
Ferguson, 2004; Brandes & Kriwoken, 2006; Maas, 2003), human attitudes toward water
management warrant further empirical exploration in order to better understand the

constraining factors limiting DSM.
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2.3 Attitudes toward water in Canada

2.3.1 Why study attitudes?

For over a decade, researchers in the field of conservation psychology have
studied attitudes and behaviour toward water conservation in order to determine
predictors of conservation behaviour (e.g., Corral-Verdugo, Bechtel, & Fraijo-Sing,
2003; Corral-Verdugo, Fraijo-Sing, & Pinheiro, 2006; Corral-Verdugo & Frias-Armenta,
2006; Corral-Verdugo & Pinheiro, 2006; de Oliver, 1999; Gregory & Di Leo, 2003;
Lapinski, Rimal, DeVries, & Lee, 2007; Moore, Murphy, & Watson, 1994; Trumbo &
O’Keefe, 2001; Watson, Murphy, Kilfoyle, & Moore, 1999). These studies have
predominantly taken place outside of Canada, and are mainly directed toward theoretical
development, rather than applied resource management. However, recently in Canada
researchers have identified practical reasons why it might be important to study human

attitudes toward water. First, studying residents’ attitudes can help communities provide
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evaluation of objects or events, is also an effective way to begin to engage residents in
shared decision-making and planning — a process gaining popularity in natural resource

management in Canada.

In accordance with the supply-side approach, water management decisions in the
past were often seen as technical decisions that should be made by water managers.
However, from an alternate perspective, water management is viewed as an issue of

governance, where stakeholders representing mu

23



importance of water quality to the public, relative to other water issues, or perhaps it

reflects historical perceptions that water supply was a not a major concern in Canada.

McDaniels et al. (1998) found that participants in the Lower Fraser Basin, British
Columbia expressed a moderately high degree of concern about the quantity of water
supply, but a higher and more consistent degree of concern about water quality.

Furthermore, participants believed water sources were less healthy than technical data
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specific regions of Canada. In some of
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resources away from agriculture in order to accommodate growing residential demand,
which they felt threatened their independence, flexibility, and perceived sense of

ownership over water (Shepherd, Tansey, & Dowlatabadi, 2006).

As Shepherd, Tansey, and Dowlatabadi’s research study (2006) demonstrates, in
order to develop an inclusive understanding of local perspectives toward water, attention
to the broader context of water management and policy-making is required. To gain a
comprehensive understanding of people’s attitudes and perspectives toward water
management and water supply in general, single components of water supply, such as
water conservation alternatives, must be considered relative to all water issues relevant to
the particular context. Furthermore, rather than simply exploring attitudes and
perspectives of the consuming public, attitudes and perspectives of all parties that
influence policy (policy-makers, water managers, and water users) will offer a better
understanding of local contexts (Howe & Smith, 1993). Finally, simply identifying what
attitudes or perceptions exist is not enough. An understanding about why certain
perceptions exist is required to develop effective policies that incorporate multiple

interests.
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Canada is a water abundant country, and that consequently Canadians undervalue and
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groups in reports by the POLIS Project on Ecological Governance. If in fact the attitudes
described in Table 2.2 are accurate for a particular local context, then gaining a better
understanding about whether, and why, these attitudes exist may lead to more successful
DSM implementation, because decision makers can gain a better understanding about
peoples’ expectations and demands for water management. However, if existing attitudes
differ from those assumed, then decision makers might be missing more subtle, but key
information, that could inform contextual decision-making. The attitudes described in
Table 2.2 are highly generalized, and although those views might exist, the groupings of

people who hold those views may differ from the groupings mentioned in Table 2.2.

Table 2.2 Descriptions of different stakeholder groups’ presumed attitudes
toward water and water conservation

Stakeholder Group Presumed Attitude

General public Because Canada is perceived as a water-rich country, and due to
the low cost of water, Canadians believe that there is an
abundance of water. Excessive water use habits are deeply
entrenched, and using less water is associated with a reduced
standard of living. Ultimately, the public does not understand the
need to conserve water.

Water managers Securing water supply has traditionally been the focus of water
management in a field dominated by engineers. High visibility
projects, such as dams and reservoirs, demonstrate to the public
that action is being taken to secure more water. This engineering
bias influences water management, such that water managers
are focused on securing future supply, and they lack the time, will
and finances to consider conservation strategies.
Water policy-makers Although policy-makers could institute water-pricing reform,
charging more money for a service that has been inexpensive for
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CHAPTER 3: METHODOLOGY

3.1 Methods for studying human perspectives

To better understand public preferences, both quantitative and qualitative
methodologies are used to study human attitudes in natural resource management. Some

commonly used methods include survey quest
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large number of people and for making generalizations about the preferences of various
segments from within that population, they are less useful for conducting exploratory
research where a comprehensive description of variability is the goal. Qualitative
techniques used for data collection are useful for conducting exploratory research;
however, they lack systematic procedures to elicit relevant information, and they lack
statistical rigor (Addams, 2000; Keeney, von Winterfeldt, & Eppel, 1990). Therefore, an
ideal method for studying attitudes would combine the systematic data collection
procedures of quantitative techniques with subjectively driven data produced through
qualitative techniques. Q methodology is one method that has emerged to achieve both

these objectives.

Criticisms of attitude research are not simply restricted to particular
methodologies; Manfredo et al. (2004) have questioned the entire direction attitude

research is taking in resource management. Although attitudinal research is theorized to
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tool that can translate attitudinal data into useful decision-making information (Clement,

2006).

Q methodology combines positive components of both qualitative and
quantitative methodologies to examine human subjectivity (events that take place in the
mind, rather than in the external world). Participants model their viewpoints in a
systematic way by arranging statements of opinion in a distribution according to
particular conditions of instruction, such that researchers can analyze this data using the
statistical techniques of correlation and factor analysis (Brown, 1980). Q method studies
can provide a richer understanding of subjective views than typical descriptive attitude
studies, if they are designed to solicit explanations for why participants hold particular
views and under what circumstances they hold such views. Finally, Q methodology is
applicable to resource management decision-making because participants consider
individual items within a wider context. This holistic or ‘gestalt’ approach better imitates
true decision-making processes in which individuals are forced to make tradeoffs

between what they agree with or disagree with the most.

3.2 Q methodology

3.2.1 History

Q methodology was developed in the 1930s by physicist-psychologist William
Stephenson (1935a, 1935b, 1953). Although William Stephenson and Sir Godfrey
Thomson (both British factor analysts) wrote independent documents in 1935 discussing
the theoretical innovation underlying Q method — correlating persons, rather than

co