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ABSTRACT 

Instances of water scarcity are recurring with greater frequency in urban areas 

around the globe, yet per capita water consumption continues to increase. Faced 

with increasing populations and costs associateci with wban growth-related to 

infrastructure, energy, operation, administration, and maintenance-many 

municipalities are searching for new strategies to cope with expanding water 

demand. This research investigates the relative advantages and disadvantages of 

a variety of institutional arrangements in providing sustainable water service for 

the population of the Greater Vancouver Regional District (GVRD). It is guided 

by a central research question: what is the relative effiaency of the public and 

private sectors in providing a supply of high quality urban water? 

Best management practices (BMPs) for water conservation are used as evaluative 

criteria. These BMPs were drawn from California's urban water conservation 

system. This researched examines 4 case study rnuniapalities from the GVRD. 

These cases include both public and private, and metered and unmetered 

utilities. The results of a literature review, document analysis, and interviews 

with senior utility managers are presented comparatively. An assessrnent of 

water conservation initiatives withùi each of the case studies tests whether the 

private water utility achievd enhanced water effîciency when compared to its 

public counterpart.. The study condudes with recommendations for 

institutional arrangements that currently supply water in the GVRD. These 

include: universal metering, conservation pricing, enhanced education programs, 

incentives for environmental protection, and improved data coiiection. 
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CHAPTER 1 - INTRODUCTION 

Instances of water scarcity are recurring with greater frequency in urban areas 

around the globe, as per capita water consumption continues to rise. Increasing 

populations and costs associateci with urban growth-related to infrastructure, 

energy, and the operation, administration, and maintenance of municipal 

services-are motivating many municipaiities to find new strategies to cope with 

these challenges. Increasingly diffidt governmental and environmental 

constraints have spurred a search for innovative and cost effective institutional 

arrangements to provide urban water planning and management. In response, a 

number of organizations have suggested, among other recommendations, an 

expanded role for the private sector in providing drinking water supplies. 

Recommendations for an enlargeci role for the private sedor in water and 

wastewater service provision are based on the assumption that the pnvate sedor 

will attain effiaencies that public utilities are incapable of readiing. This 

research paper examines this assertion using public and private water utilities as 

case studies in the Greater Vancouver Regional District (GVRD). 

Although GVRD is located in a wet climate, there is gtowing recognition that 

regional water supplies are finite and that the era of superabundant, low-cost 

water has ended. This study investigates the relative advantages and 

disadvantages of a variety of institutional arrangements in providing sustainable 

water service for the population of the Greater Vancouver Regional District. Best 

management practices (BMPs) for water conservation are used as evaluative 



criteria. These BMPs were drawn from the California Urban Water Conservation 

Council's memorandurn of understanding regarding urban water conservation. 

This research examines four case study municipalities from GVRD that include 

both public and private, and metered and unmetered water utilities. The results 

of a literature review, document analysis, and interviews undertaken for this 

resemh are presented comparatively. 

The research purpose is to ascertain and understand the institutional 

arrangements that will provide for the most sustainable water service provision 

for the population of the Greater Vancouver Regional District (GVRD). Private 

and public water utilities are evaiuated to judge their respective performance in 

implementing urban water conservation initiatives. This study is guided by a 

central research question: 

a What is the relative efficiency of the public and private sectors in providing a 
supply of high quality urban water? 

In an effort to answer the research question, a review of water management 

arrangements and practices for GVRD was conducted. An understanding of the 

nature and organization of water planning and management structures and 

functîons is required in order to conduct a critical analysis and assessment of 

water management activities. The interplay between water planning and 

management at the municipal and regionai levels is analyzed due to their shared 

responsibility for the resouree. Answering the central research question is the 

main precondition to developing a set of conclusions and recommendations that 

may indicate opporhuiities for improvements to the existing institutional system. 



An institutional analysis model is used to highlight the fundamental elements 

that are under investigation in this study (fig. 1.1). A series of research tasks is 

undertaken to understand the differences in h a n  water planning and 

management between private and public water utilities in the region (fig. 1.2). 

This study also considers the potential role for public-private partnerships in 

water management. Essentially, the r e s e d  seeks to evaiuate water utilities by 

comparing the range of best management pratices for water conservation 

undertaken in GVRD and to determine whether detectable differences are W e d  

to public or private operation of the utility. In the effort to achieve sustainable 

water use, where both human and ecosystem health are ensured, d a n c i n g  

water effiaency in GVRD will be an essential step. 

I Purpose: To ascertain and understand the institutional arrangements 
that wiii provide for the most sustainable water service for the GVRD. I 

1 institutional Arrangements: Public and private water utilities 1 

I Planning and Decision-Making Tools: 1) strategic planning to meet 
future water demands, 2) sustainable water use objectives, and 3) water 
consumption data gathering 1 

1 Implemenbtion: Water conservation pratices and prograns 1 

I Assessment: Evaluation research using best management practices for 
water conservation I 

Figure 1.1 Institutional analysis model for water utiiities in GVRD 



Centrai Research Question 
What is the relative effiaency of the public and private sectors 
in providing a sustainable supply of high quality urban water? 1 

Identify and d e m i  best 
management practices for 
water conservation and the 
effiaency difierences of 
public and private utiiities. 

Method: Literature review 
of academic and 
professional sources 

Describe characteristics of 
urban water systems and 
water conçumption for 
each study area. 

Method: Document 
anaiysis from water utility 
reports 

Data trianplation 

Determine the status of each 
study area in implementing 
best management practices 
for water conservation. 

Mettd Personai 
i n t e ~ e w s  with key water 
officiais 

Correlate water conswnption data and best 
management practices implementation for each study 
area and assess performance. 
Method: Evaluation Research 

mi and compare resulk and explore for detectable 1 
1 rela~onshivs and ldifferences betweeh public and 1 

I private waier utiiities. 
Method: Comparative Analysis 

w 

1 Report on Findings 1 

Figure 12 Flowdiart of research tasks 



In order to address the central research question with confidence, a series of 

working research questions are investigated. These questions provide the 

information needed to complete the research tasks. 

r Are there distinguishable differences between private and public water 

utilities in the Greater Vancouver Regional District? 

How have private and public water utilities performed vis-a-vis best 

management practices for water conservation? 

What evidence is there that a partnership of public and private water 

agencies would enhance performance of the water supply system? 

KEY TERMS AND CONCEPTS 

The definition of key terms and concepts wiU promote a more complete 

understanding of this research. Critical terms and concepts used in this report 

Water conservation-"The socially benefiaal redudion of water use or water 
loss" (Baumann et ai., 1980 as cited in British Columbia 1998b, 18). 
Sustainable water u s e t T h e  use of water that supports the ability of human 
society to endure and flourish into the indefinite future without underminhg 
the integrity of the hydrologicai cycle or the ecological systerns that depend 
on it" (Gleick et al. 1995, ES-3). 
Urban water management-"The total integrated management of waters 
within the city area to minimize water usage, maximize productivity and cost 
effectiveness and minimize pollution of the environment" (Miiburn n.d., 8). 
Institutionai arrangements-"A definable system that provides both 
opportunities for and constraints upon policy making" (Mitchell 1987 as cited 
by Smith 1993,34). Lnstitutionai arrangements can be defined "through 
assessing the interaction of: (1) legislation and regulations, (2) policies and 
guidelines, (3) administrative structures, (4) economic and finanaal 
arrangements, (5) political structures and processes, (6) historicai and 
traditional customs and values, and (7) key participants and actors" (Mitchell 



1989,245). In the contact of this research, the definition of institutional 
arrangements also includes planning systems and education. 
Public-private partnerships-"A cwperative venture between the public and 
private sectors, built on expertise of each partner, that best meets clearly 
defined public needs through the appropriate allocation of risks, rewards, 
and responsibilities" (Canadian Council for Public-Private Partnerships 1998). 
Evaluation research-'The process of assessing whether or not desired or 
undesired outcomes have been reached, of specifying or explaining the 
outcomes that were reached and of suggesting new strategies and/or 
definitions of future problems" (Rich 1979,ll). 

SCOPE AND BOUNDARIES OF THE STUDY 

Study Variables 

The key study variables for this research include: urban water consumption, 

physical and institutional characteristics of urban water systems, and best 

management practices for water conservation (appendix 1). Data sources that 

will be analyzed include: legislation, policy statements, government documents, 

nongovmental reports, conference proceedings, academic litera ture, popular 

literature, and personal interviews with key water offiaals in the study 

municipaii ties . 

Study Area 

The study area incorporates the Greater Vancouver Regional District (GVRD) 

and the research was initiated in May and completed in December of 2000. The 

muniapaiities were seiected to typify the general characteristics of public and 

private water utilities in the region. White Rock is included as it has the only 

private water utility in the region. Within the Greater Vancouver Regional 

District, there are many muniapaiities that have public water utilities: 

Vancouver has approximately average water usage (651 Lpcd, 1998), and West 



Vancouver has high usage (762 Lpcd, 1998). The University Endowment Lands 

(vn) at the University of British Columbia are part of the GVRD water system, 

but are not associated with an offiaal muniapality. The UEL meters and charges 

volumetrically for water. These areas were selected to provide an indication of 

the range of water management conditions throughout the region as a whole. 

Organization of the Researeh Repart 

The literature reviewed for this research supplieci the context for this study by 

providing history and background for the municipal water management 

problem. Chapter 2 discusses issues associated with the research problern and 

proposes a framework for considering the study implications. The 

methodologies used to gather data and information, and guide the analysis and 

synthesis of this research, are presented in chapter 3. The key research findings 

are discussed in chapter 4, and chapter 5 presents the implications of these 

results. Final thoughts, recommendations, and future research needs are 

included in chapter 6. 



CHAPTER 2 - LITERATURE REVIEW 

One of the most pressing issues confronting many urban areas throughout the 

world is water scaraty. If the global demand for water continues to expand at 

double the rate of population growth, as it has over the past 50 years (OECD 

1998), water scarcity will become increasingly common. Uncertainty associated 

with potential climate change adds another level of complexity to already 

challenging water planning and management conditions. These conditions dong 

with "the increasing frequency of problems related to water supplies explain[s] 

the new preoccupation with water consumption and the ability of nations to 

meet their future water needs within environmental lirnits" (OECD 2998,19). 

Water supply problems involve dimensions of both water quantity, such as 

shrinking aquifers and reduced surface flows, and water quality, related to 

pollution and contamination (World Water Council2000). The result has been 

greater importance on water planning and management on the public agenda. 

There are real environmental lirnits on the availability of fresh water, creating 

sigxuficant challenges in solving water supply problems. Although 

environmental conditions are the limiting variable, any successful solution to this 

water consumption problem must involve human adaptation. The principal 

reason for this is that water supplies on this planet are fixed; there is no new 

water entering the ecosphere. Grigg (1999,527) argued that: 

. . . one prescription for these challenges is to push technicd envelopes in 
areas such as desalting, cloud seeding, and water reuse; but the main 
challenges wili be institutional - to establish correct poliaes, viable 
political institutions, workable financing arrangements, self-governing 



and self-supporthg local systems, and a variety of other institutional 
arrangements. 

Finding institutional arrangements that are partiapatory, integrative, and 

comprehensive is critical in effective water management (Kreutzwiser 1995). 

In considering innovative institutional arrangements for providing a sustainable 

supply of high-quality water, it is important to acknowledge that water-related 

decisions are highly political. Water managers are faced with the considerable 

challenge of reducing water consumption while avoiding options that may be 

unacceptable to the public or to politiaans (Poyner 1998). In fact "it may be 

easier for a decision maker to adopt a policy that is socidy and politically 

acceptable but technically unsound than to accept a policy that is technically 

sound but sociaily and politically unacceptable" (Letey 1999,604). In order for 

water policy to be effective, it must be scientifically sound, economically 

justified, and socially acceptable (Letey 1999). Clearly, there are institutional and 

political barriers to sustainable water management (Kreutzwiser 1995). 

The broader policy implications associated with innovative institutional 

arrangements are discussed to provide a context for this study. Sustainability 

should be the overarching framework guiding natural resource and 

environmental management policy. Within the framework of sustainability, an 

integrated approach to water planning and management is preferred. The 

integrated approach considers a wide range of options to address water supply 

problems, hcluding both behaviord and technicd elements involved with water 

conservation. Therefore, it is important to have a clear understanding of the 



need and justification for water conservation. Once this need is accepted, it is 

important to examine issues involved with public and private operation of water 

utilities. Each of these policy implications is discussed in the remainder of this 

chapter. . 

With the proliferation of discussion on sustainable development initiated by the 

World Commission on Environment and Development report, Our Cornmon 

Future, the application of this concept in public policy has been the objective of 

many goverrunents around the world (Mitchell and Shrubsole 1994). Although 

the objective of sustainability as a guiding principle appears to be well accepted, 

there has been limited progress in achieving it in practice. Contributing to this 

lack of progress has been a legacy of water management institutions designed to 

encourage the development of water supply projects within a framework of 

economic effiaency (Kreutzwiser 1995). Within this frarnework, the main 

objective was to provide customers with an abundance of water at low cost. 

Onee this framework was identified as inherently unsustainable, attention 

focused on alternative water management institutions. Greater recognition of 

ecological integrity and demand management within existing water management 

institutions initiated a new period of discussion towards achieving sustainable 

water use (Kreutmriser 1995). 

The first step in reorienting water management institutions toward a new policy 

focus on sustainability was to identify the critical elements of sustainable water 



management. Sustainable use of water resources has been defined as "the use of 

w&er that supports the ability of human Swety to endure and flourish into the 

indefinite future without undermhing the integrity of the hydrological cycle or 

the ecologid systems that depend on it" (Gleick et al. 1995, ES-3). Cities need to 

reduce their ecologicai footprint on surrounding ecosystems caused by excessive 

resource consumption. While the objective of sustainable water use is clear, a 

blueprint or guide to achieve this is missing in practice. In addition to 

govemrnent attention, there is also growing recognition in the professional 

literature and in the popular media that water consumption in Canada is not 

sustainable. The Globe and Mail (5 August 2000), The Vancouver Sun (10 August 

2000), and The Canadian Broadcasting Corporation - Online (23 March 2000) have aii 

recognized Canadian's propensity to waste water and the inadequacy of water 

management institutions in responding to the situation. 

While water management institutions remain in a state of flux, there have been 

additional calls for institutional reform to advance progress towards 

sustainability. Wood et ai. (1999,343) argued that: 

. . . the sustainability agenda, new forms of governance and the demands 
for greater community involvement in the decision-making process 
require more novel institutional mechanisms which are able to address a 
diversity of interests within a new environmental context. 

Key among these new forms of governance is the devolution of power from 

govemrnent agenaes to bot '  the private and voluntary sedors (Wood et al. 

1999). Arguably, managing water resources is a process that has become so 

complex that neither the public nor the private sedor can address it alone (Grigg 

1999). The challenge is to find an institutionai arrangement that allows public, 



private, and voluntary sectors to achieve their respective goais (Wood et al. 

1999). This situation has demonstrated "the need for attention to what kinds of 

institutionai. structures are best able to accommodate diverse and locally centred 

aspirations whilst paying heed to the demands of the broader pichire" (Wood et 

al. 1999,342). A new partnership for providing drinking water services-one 

that involves the public, private, and voluntary sectors, and provides a 

mechanism to effectively reconcile economic, environmental, and social 

sustainability issues-is presented in fig. 2.1. Involving a broad range of 

stakeholders increases the legitimacy of an institution in making effective 

decisions (WWC 2000). 

Environmental 
Sustainability 

Priva te 
Sector /+' 

Economic 
Sristainubility 

Pubiic 
Sector 

Social 
Sustuinability 

Figure 21 Sustainability and pattnerships for envitonmental management 
Source: Adapted from Wood et al, 1999,350. 



Within this kind of partnership, some new actors will need to enter the process 

and some existing actors will need to play new and different roles. It is 

appropriate to explore some of these changes. Govemmental roles include: 

providing a clear legislative and regulatory framework that is participatory and - 

accountable, protecting the environment, and providing financial assistance to 

low-income f d e s  (WWC 2000). The private sedor will bring financingf 

managerial expertise, and cornpetition to water management, which are 

antiapated to bring higher levels of efficiency in water consumption (WWC 

2000). Roles for the voluntary or community sector include greater participation 

in the water management processes as well as education and awareness building. 

Also essential is the inclusion of local knowledge in planning processes and 

monitoring of private water providers to ensure accountability (WWC 2000). 

This new kind of partnership outlines water resources management as a process 

conceived within the framework of sustainability and demonstrates the need for 

an integrated approach to managing water resources. 

lntegrated Water Resource~8 Management 

An alternative to the traditional, supply-orienteci approach to managing water 

resources, integrated water management, has existed for some tirne. According 

to Mitchell (1990a) the roots of an integrated approach to guide the use of water 

resources in Canada can be traced back to the National Commission of 

Conservation, early in the 2 0 ~  century. Given this lengthy experience with the 

concept of integrated water resources managementf it is not surprishg that 

numerous definitions abound in the literature (Grigg '1999). In reviewing these 



definitions, Grigg (1999,528) defined intepteci water management as "a 

framework for planning, organizing and controlling water systems to balance all 

relevant views and goals of the stakeholders." It is important to recognize that, 

within integrated water management, one must consider interrelationslips 

between components of the water system, belmen water and land, and between 

the hydrological system and the socioetonomic system (Mitchell l990b). In this 

way, an integrated approach to managing water integrates the social, economic, 

and environmental aspects of water management and can act as a prenusor to 

achieving sustainability. As a result of the application of this approach in 

practice, it is expected that integration wiii result in cooperation and 

coordination arnong stakeholders that will yield improved effectiveness (Mitchell 

and Pigram 1989). 

There is a clear need for integration and interaction among the public, private, 

and voluntary sectors (fig. 2.1). The main benefit of an integrated approach is 

that al1 stakeholders have the opportunity to reach their goals in a cost-effective 

manner (Grigg 19%). The integrated approach also permits a better appreciation 

of the nature and types of problems associated with water management, rather 

than focusing solely on hding solutions to problems (Grigg 1999). Typicdy, an 

integrated approach considers a wide variety of potential responses to such 

water problems. 

Althou* the concept of integration is acknowledged, thete iias been 

disappointmg progress in impIementation (Mitchell 1990b). Part of the reason 

for this are the barriers to its use, inciuding "lack of conpence of politicai and 



problematic boundaries, disincentives to cooperation, and low perceived need 

for integration" (Grigg 1999,533). Additional barriers include a lack of 

appropriate data and information, la& of clearly defined roles and 

responsibilities for stalceholders-particularly the role of the public-and lack of 

successful rnodels (Mitchell 1990b). An effectively designed institution wouid 

certainly help overcome some of these barriers. 

While the concept of integrated water resources management has received 

considerable attention, the notion of integrated urban water management is less 

studied. Integrated urban water management involves the "total integrated 

management of the waters within the city area to minimise water usage, 

maximise productivity, and cost effectiveness and minimise pollution of the 

environment" (Milburn n.d., 8). This approach manages fresh water, storm 

water, and wastewater in a coordinated manner (Milburn n.d.). In essence, the 

purposes of integrated urban water management are for resource and finanaal 

effiaency (Milburn n.d.). In implementing an integrated approach to urban 

water management, there are three available options, including: "limiting urban 

growth; obtainjng new supplies; and optimising existing supplies" (Poyner 1998, 

39). It is important to recognize that the choice among these options rets with 

decision makers, those who will consider the costs and public acceptance of each 

option (Poyner 1998). It seems obvious that the prospect of limiting growth 

would be unattractive to decision-makers, as would the high costs of developing 

new water supply infrastructure which, ultimately, would be borne by the 

taxpayers, Accordingly, the rernaining choice to optimize &hg supplies, 



within whkh water conservation has a criticai role to play, wouid be the favored 

option (Poyntx 1998). 

The Need for Water Conwation 

Perhaps it is the myth of superabundance in Canada that has allowed Canadians 

to become sume of the world's largest consumers of water (Kreutzwiser 1995; 

Pearce and Quinn 1996). It seems reasonable that challenging this myth would 

make a significant first step in reforming water resources management. 

Kreutzwiser (1995,281) argued that: 

. . . perceptions of the abundance of water resources must be 
tempered by a realization that these resources are finite. F d e r  
appreciation of the value of water resources is a prerequisite to 
more effective allocation that minimizes confiict among competing 
uses and enhances the sustainability of these uses. 

Indeed, the need to refom water management has been a widdy accepted theme 

in the literature (Viessman 1990; Postel 1994; Kreukwiser 1995; Baer 1996; Pearce 

and Quinn 1996). The major challenge, then, is to curb the demand for water, 

rather than continuing to search for new supplies (Postel 1994). 

While instances of water scaraty are recuruig with greater frequency, per capita 

consumption of water is achially increasing (Baer 1996; Bianchin 1999). To cope 

with this inaeasing demand for water, two different approaches may be taken. 

Under the traditional approach, water management consists of the augmentation 

of municipal supplies by increasing the water storage capaaty through the 

construction of dams, resewoirs, and diversion channels (Postel 1986). Under an 

integrated approach, sustainable water management cm be achieved through a 



combination of demand management, waste reduction and improved water 

ailocation procedures (World Water Cound 2000). In an examination of water 

management at a global scale, the World Water Cound(2000,63) argued that 

"integrated water resources management should be the philosophical approach, 

based on participation, full-cost water pricing, private sector involvement, and 

respect for the integrity of ecosystems." Whiie the implernentation of these 

elements will hasten water effiaency and, thus, more sustainable use of water 

resources, the completion of this task remains a significant challenge for water 

management agencies. 

In competition for scarce goverrunental resources, financing for water projects in 

the future wiil becorne inaeasingly difficult (Shrubsole and Tate 1994). Planning 

and managing for an increase in demand is essential, yet many municipalities are 

grappling with the challenges of simply remediating and rehabilitathg the 

existing infrastructure (Pearce and Quinn 1996; Bianchin 1999). In response to 

the financial stress caused by these large infrastructure projects, "increasingly, 

municipalities around the world are turning to conservation and other 

approaches which inaease water use efficienaes as integral components of long- 

term planning" (Postel 1994: 16). Typicdy, irnplementing water conservation 

strategies are l e s  costly than traditional water supply construction projects 

(Postei 1986; Postei 1994; Waller and Scott 1998; Bianchin 1999). in order to 

achieve p a t e r  water conservation, there is a need for muniapalities to reform 

th& management of water. However, this transition wül not be easy. 



Although responsibiiity for water management is divided between federal, 

provincial, regional, and municipal levels in Canada, this report concentrates on 

' the regional and municipal levels. Croockewit (1999) reviewed the roles and 

responsibilities of senior governments for residential water conservation in 

British Columbia. The present research focuses instead on the municipal level of 

analysis as "it is the municipalities that are ciosest to most water consumers, and 

it is at this level that most of the opportunities for water conservation exist" 

(CMHC 1997,2). Even though muniapalities play an essential role in water 

conservation, the division of responsibilities for water management places some 

real limitations on the potential of local water conservation initiatives. For 

example, except for the city of Vancouver, muniapalities in British Columbia 

may not adopt a policy promoting efficient plumbing fixtures that is inconsistent 

with the standards established in the provincial Water Consmalion Plumbing 

Regulation. 

Prior to discussing the fundamental elements of a water conservation strategy, it 

is important to have a sound understanding of the concept. The terms 'water 

conservation' and 'water effiaency' are often used interchangeably in the 

literature. Although these terms are very similar in seeking a reduction in water 

use, there is an important distinction. Tnimbo et al. (1999,1270) found that "the 

act of water conservation can be seen as socialiy altruistic . . . a feeling of 

personal responsibiiity is a strong factor in this behavior." In essence, water 

conservation appeals to the personal ethics of the water users while the term 

water efficiency inspires no such personal cornmitment. Water efficiency "means 

decreasing water losses in unproductive directions or increasing supply fiom lost 



resources" (Abu-Taleb and Murad 1999: 94). Thus, these two terms suggest 

different connotations. Water conservation engages an individuai's sense of 

personal responsibility to consume less water and through the implementation of 

a variety of water conservation mechanisms to reduce the aggregate demand for 

water, without the goal of reducing economic costs. Water ef£iciency se& to 

eliminate system waste and ineffiaency with the principal objective of achieving 

an economic benefit (Wailer and Scott 1998). To avoid any confusion, this report 

adopts the following definition: "water conservation is any socially beneficial 

reduction in water uses or in water loss" (Baumann, Boland, and S h s  1984, as 

cited by Shrubsole and Tate 1994,4). 

Water conservation has been found to be a cost-effective way of decreasing the 

cost of the overali water system. When comparitig demand and supply 

approaches, it is important to consider ail of the implications associateci with 

each of these approaches. Using the supply approach, financial costs are 

a s d a t e d  with the construction of a facility, installation of additional 

infrastructure, and the operation and maintenance costs. By contrast, the 

dernand approach produces reducüons in water consumption "to meet existing 

and projected growth in the demand for water, avoid additional supply 

acquisition, treatment and system expansion costs and to aiiocate limited 

supplies during drought" (Michelsen et al. 1999,593). Many wakr consenration 

mechanisms, as a part of demand management, have been found to have a 

payback @od of two weeks to 10 years (Waller and Scott 1998). This payback 

period is based on the assumption that these mechanisms will achieve enhanced 

savuigs for cuçtomers by reducing their water bills. 



Although it is obvious that a monetary argument can be made to support water 

conservation initiatives, there are also environmental and social benefits. Waller 

and Scott (1998) highlighted a number of nonmonetary benefits which include: 

decreased pollution, maintenance of aesthetic viewscapes, enhanced habitat for 

fish and wildüfe, and reduced uncertainty about future water supply options. 

While the environmental and social arguments in favor of water conservation 

may not be as convindg to decision makers as the monetary argument, 

integrating al1 of elements in environmental management decisions is a 

necessary step on the path toward sustainability. 

Even though there must be an initial capital investment in water conservation 

mechanisms, the constmction, infrastructure, and operation and maintenance 

costs of a new water supply are avoided or deferred. Effectively, the 

implementation of water conservation a& as a new source of water supply 

(Morris et al. 1997). Additionally, capital and operational costs associated with 

wastewater infrastructure and treatment facilities can also be avoided or deferred 

(Waller and Scott 1998) as there will be no inaease in the aggregate volume of 

water used, unless sigxuficant growth in population occurs. Research by 

McDanieis et al. (1998) indicates that residents of the Lower Fraser Basin, 

incluciing GVRD, have stated a willingness to undertake activities to M e r  

conserve water in the region. ûptimism associated with this finding shodd be 

tempered as de Oliver (1999) atgued that there might be considerable Merence 

between a populations' attitudes and its actions. 



Public and Private Wattrr Utilities Issues 

The involvement of the private sector in providing water senrice is not a new 

occurrence. It was quite common to have a combination of privately and 

publiciy owned water utility networks during the early industrialization period 

(Marvin et al. 1999). Interestingly, the roots of the GVRD water system originate 

withh the Vancouver Waterworks Company, a private firm that transmitted 

water from the Capilano River to Vancouver starting in 1889 (GVRD 1997a). As 

a result of development pressures, and a desire to protect the public interest, 

many private water companies were taken over b y municipalities (Fauconnier 

1999). Frequently, public ownership of a water utility has produced "low rates of 

cost-recovery, low productivity, high debt burdens, , . . and ultimately low 

service quality and coverage" (Fauconnier 1999,38). This poor performance has 

lead to the consideration of innovative institutional arrangements to provide 

drinking water services for muniapalities (Fauconnier 1999). 

In particular, a number of global organizations have suggested, among other 

recommendations, an expanded role for the pnvate sector in providing drinking 

water supplies. These agencies include: the United Nations, the World Water 

Council, the World Bank, and the Organization for Economic Cooperation and 

Development. Presently, there is a worldwide trend towards privatizing water 

utilities (Milburn n.d.). However, an important distinction between this renewed 

interest in private sector involvement and its predecessor must be made. The 

original private companies were entidy locaily oriented and had a strong 



interest in the community's welIbeing, whereas the current companies are global 

in orientation and likely have little interest in the wellbeing of local comrnunities. 

Recently, a rich debate on the issue of privatization of public utilities has 

developed. The privatization of water utilities in the United Kingdom (Marvin et 

al. 1999), Australia (King and Pitchford W B ) ,  and France (Fauconnier 1999) has 

produced a rich record of privatization experience. Some of these experiences 

have achieved positive resdts such as in France, whiie others have produced few 

positive resdts as in the United Kingdom, yet custamers have encountered rate 

increases. Aithough engaging in the debate surroundhg privatization of public 

utilities exceeds the scope of this study, it is essential to have at least some 

understanding of the advantages and disadvantages associated with private 

sector involvement in water sentices. It is important to review the types of 

institutional arrangements involving private sector participation. The various 

types of institutional arrangements are presented in figure 2.2. 

Public provision 

Service contract 

Management contract 

Leasing 

Concessions 

Cooperative and communal 
arrangements 

Low 

Role of 
market 
incen tives 

Wgh 

Figure 2.2 htitutional arrangements by degree of public and private sector responsibiiity 
(Source: Kessides 1993 as cited by ZRe andJouravlev 1997). 

22 



Involving the private sector in pmviding an essential service, such as water, is 

seen as a highly political issue and has produced a polarized debate. The 

principal advantages and disadvantages of private sector participation in this 

sector are presented in Table 2.1. It is important to realize that many advantages 

of private sector involvement correspond to criticisms of the public sedor which 

has been seen "as inefficient and overstaffed, unaccountable, union-dominated, 

stagnant, uncompetitive, and failing to innovate" (Marvin et al. 1999,102). In 

Canada, most water utilities are publicly owned. Thus they never face 

banhptcy or competition, reducing the pressure for efficient operation 

(MacLaren 1997). As this statement indicates, there are probiems with public 

ownership of water utilities. However, there are potential problems with private 

Table 2.1 Advantages and disadvantages of private sector involvement in 

municipal water services 

I Advan tages 
Construction cost savings 
Procurement and scheduling: 

-. . - - - 

Better c03:iecovery 
Increased interaction with customers 

Increased competition 

Disadvantages 
Loss of local control 
Lack of social or environmental 

w 

effiaenaes 
Liberation of public funds for other 
purposes (health, education, etc) 
ûperational savings 
Tax benefits 
Debt capacity 
Greater access to capital in the private 
markets 
Performance guarantees 
Ef£iaency gains from streamIined, 

(Sources: Milbum, n.d., 3; Grigg 1996,187; Fauco~ier 1999,56; King and Pitchford 1999,316; 
Ma* et al. 1999,102; and Wodd Wakr Council2000) 

ob jedives 
Cherrypicking (providing only 
profitable services) 
No public interest ethic 
Loss of democratic participation 
Infiexiiility of long-term contracts 
Potentially negative impacts on social 
equity 



ownership as well. While private water utilities may achieve enhanced 

eficiencies in operation and financing, there is no evidence to show that they 

enhance social equity (Fauconnier 1999). 

The bdk  of academic literature produced on the topic of privatization has 

researched econometric or regdatory elernents of the process (Marvin et al. 

1999). Recently, theories have emerged that try to explain the variance in 

performance achieved by public and private utilities; however, these difference 

are not yet fully understood (King and Pitchford 1998). Nevertheless, much of 

the present research examines the economic impacts of privatization, such as: 

water rate increases, rising utility profits, and decreasing levels of customer 

service. While many such studies exist, there is a paucity of research 

investigating the environmental, social, and spatial effects of privatization 

(Marvin et al. 1999). The omission of these elements is curious, as "al1 aspects of 

the functioning of cities and regions rely intensely and continuously on such 

[utility] networks at every stage, [yet] they are largely invisible and ignored in 

debates about contemporary urban and regional development" (Marvin et al. 

1999,101). The infrastructure pmvided by these utility networks is the basic 

foundation upon which aties are constructed and operate (Marvin et al. 1999). 

Perhaps these elements have not been sufficiently studied because the social, 

environmental, and spatial impacts of privatization had not be predicted and 

problems are oniy now beginning to manifest themselves. 



CHAPTER 3 - METHODOLOGY 

Evduation research provides the main methodological h e w o r k  for this study. 

Within this framework, specific methodologies were used to provide the data 

and information necessary to m e r  the research questions. This research 

utilizes a case study approach to organize and analyze the data from the study 

areas. A literature search was undertaken as an essential step in trachg the 

history and background of the resmch problem and to provide a context for the 

resdts of this study. Protocols of survey research were used in dialogue 

development and applied to the personal interviews initiated for the study. 

Analysis of documentation from each of the case studies produced data related 

to key water system characteristics and water consumption. Once the interviews 

were completed, comparative analysis was applied to the results of the persona1 

interviews, document analysis, and the literature review that jointly comprise the 

study. These h e e  sources of data were used to 'tnangulate', or cross check, the 

research resdts. To gain an understanding of the procedures involved with 

these methodologies it is appropriate to explore their respective applications. 

Evaluation is an activity that is dosely tied to the monitoring of performance for 

a wide variety of poliaes, programs, and projects. While monitoring is a practice 

that describes conditions and expIains relationships, evaluation often involves an 

assessrnent of efficiencyr effectivenessr or equity (Mitchell 1997). In essence, 

evaluation is "the pmess of assessing whether or not desired or undeshed 



outcomes have been reached, of specifying or explainhg the outcomes that were 

reached, and of suggesting new strategies and definitions of future problems" 

(Rich 1979,ll). In condueting evaluation research, the aim is to detect 

weaknesses in the advity under study through systematic and empirical data 

collection and andysis (Patton 1990), with the aim of rectifying the deficiency in 

future activities or decisions (Mitchell 1989). 

Evaluation reseatch assesses the progress of a partidar policy, program, or 

project in achieving goals or objectives and determines the variables responsible 

for the success or failure of the initiative (Weiss 1975a). In this sense, evaluation 

research is inherently applied research as "the purpose of the research is to 

contribute to knowledge that will help people understand the nature of a 

problem so that human beings can more effectively control their environment" 

(Patton 1990,153). As applied research, it aims to £ind innovative solutions to 

real-world problerns (Patton 1990). In order to accomplish this, an assessment of 

the m t  state of affairs is necessary, thus aeating the fundamental link 

between evaluation and applied research. For this wduative study, the goal or 

objective is an effective water conservation initiative and the variables used to 

judge success or failtue are best management practices for water conservation. 

At the core of most evaluation research is the examination of how effective a 

given policyI program, or project is in achieving its goals and objectives. This 

goals-based evaluation is the ciassic mdel  for evaluation research (Patton 1990). 

W e  this goals-based mdei  has guided much evaluation researchl " o h  

program objectives are far too generaily stated to pennit aceurate assessment, 



confiicting goals exist, and different staff members have yet other ideas about the 

objectives" (Twain 1975,38). Despite these challenges, outcome criteria can be 

identified that are operationally defined and have the requisite specifiaty to 

measure performance and operationalize an evaiuation (Twain 1975). in this 

study, the outcome criteria used to conduct the evaluation are best management 

practices for water conservation. Best management practices (BMPs) are 

activities that have been demonstrated to decrease water consumption and 

reflect the best available measures that are economically feasible for most water 

utilities to adopt. Additionally, these BMPs are operationally defined, specific 

criteria that enable an accurate evaluation of urban water management. These 

BMPs can serve as proies for goals and objectives, which may be different for 

each water utility, and provide a standardized measure for this evaluation. 

With an understanding of the definition and purposes of evaluation research, it 

is appropriate to consider evaluation within a broader policy framework. The 

principal outcome of evaluation research is to improve or enhance decision 

making (Weiss 1975a; Patton 1990). While the purpose of evaluation research is 

to improve decision making, this process does not occur in a political vacuum. 

The policies, programs, and projeds that are being evaluated have "emerged 

fiom the rough-and-tumble of political support, opposition, and bargaining; and 

attached to them are the reputations of legislative sponsors, the careers of 

administrators, the jobs of program staff, and the expectations of clients" (Weiss 

1975a, 14). Clearly, evaiuation research can be viewed as a threat to the status 

quo, which may produce resistance on behalf of the participants. 



The connedion of evaluation research to the policy making process is based 

upon two important assumptions. These are "(1) that reforms in m e n t  policies 

and programs will serve to improve goverrunent performance without drastic 

cestructuring and (2) that decision-makers will heed the evidence and respond 

by improving programming" (Weiss 1975a, 22). If these assumptions are correct, 

then the conclusions and recornrnendatim outhed in evaluation studies should 

stand a legitimate expectation of receiving due consideration in the policy- 

making process (Weiss 1975a). Thus, the resuits of evaiuation research should 

ideally influence the adjustment, modification, or alteration of policy decisions 

(Rich 1979). However, given the highly political context of this type of research, 

these expectations rnay be unwarranted. 

Within the frarnework of evaluation research, the case study approach has a 

distinctive role in providing guidance in the design of an inquiry (Yin 1989). In 

particda, case studies are valuable in evaluations where the purpose of the 

assessrnent is to highlight distinct differences between case studies (Patton 1990). 

The appropriate conditions for employing a case study approach have been 

outlined in the foliowing passage by Yin (1989,23): 

A case study is an empirical inquiry that: investigates a contemporary 
phenomenon within its red-life context; when-the boundaries between 
phenomenon and context are not clearly evident; and in which-multiple 
sources of evidence are used. 

As an approach to socid research, case studies offer significant flexibility and 

adaptabiiity in the research proces (Rose 1991). Case studies produce detailed 

information that can be particularly useful for researchers, managers, and policy 

makers and may develop into an exernplar of the research topic (Patton 1990). 



This information can aiso be informative as to potential barriers to effective, 

efficient or equitable management. 

Unlike the traditional quantitative approach to social research that seeks a large 

random sample to generaiize about a population, the case study approach adopts 

a deliberate implernent for selecthg cases. The choice of a case study can be 

based on the presence of unique characteristics associated with a particular case. 

While this may inhibit statistical generalization, it will produce enhanced 

explanatory value (Rose 1991). The case studies selected for thiç research 

(University Endowment Lands, Vancouver, West Vancouver and White Rock) 

were chosen based on anumber of criteria. Within the 22 GVRD municipalities 

(see appendix II) there are a variety of land-uses, including single-family 

residential, multifamily residential, commerad, institutional, industrial, large 

landscapes (parks and golf courses), and agriculture. Agricuitural water usage is 

quite distinct from each of the other types of land uses in scale and water volume 

consumed, Agridtural water uses have characteristics that are unique and have 

an associated literature. Since the research interest in water use in GVRD is 

primarily urban water conservation, muniapalities with significant agricultural 

land uses were elirninated. Using the GVRD muniapalities as the boundaries for 

this research, case studies were deiiierateiy selected to ensure representation of 

public and private water utilities and metered and unmetered customers. 

The comparison of public and private water utiüties is the core of this study. 

Thus a multiple-case study design was seiected. In this way, a logic of 

comparison is incorporated into the reseafcfi design. In order to ensure that this 



cornparison is just, it is important to define units of analysis that are common to 

all of the case studies. The units of anaiysis for this research are the water 

conservation initiatives undertaken within each of the case study jurisdidions. 

By defining the case studies and units of analysis at these levels, it d l  be 

possible to compare the results of this study with the hdings of previous 

research in other jurisdictions. 

In conducling evaluation research, persona1 interviews supply much of the 

required information (Weiss 1975b) and are an appropriate research technique 

for this study. A personal interview is valuable when a researcher is seeking 

general information about a region, or when an interview is directed to key 

contacts who possess specialized information that may not be known to others 

(Loundsbury and Aldrich 1986). In this study, key contacts were assumed to 

have data and commentary that were unavaiiable from general sources and to be 

able to provide unique insights into the research topic. The personal interview 

provides greater flexibility than self-administered survey instruments, as the 

researcher may probe for clarification and eiaboration of responses. Normally 

this method produces more useful information (Singleton and Straits 1999). 

Although the purpose of a personal interview is to gather new knowledge, the 

researcher should be adequately informed on the subject so as to be able to 

discuss the topic knowledgeably and have some means of recording important 

data and information (Loundsbury and Aldrich 1986). In this research project, a 

tape recorder was used to keep a record of the discussions, thus permitting a 



more complete and accwate account of the interaction. The participation of the 

researcher in an interview is an important issue, as the results of an interview are 

derived from the interaction between a respondent and the researcher (Moser 

and Kalton 1972). 

To conduct this research, the semistructureci interview was used. A 

semistnictured approach is preferred "when the [research] purpose is to acquire 

preliminary data in an area in which little research has been done, in order to 

generate hypotheses" (Singleton and Straits 1999,252). A semistructured 

approach sets out specific objectives for an interview and allows the discussion 

to flow around issues in a free manner rather than being rigidly structured 

(Patton 1990; Singleton and Straits 1999). The interview is guided by questions 

or comments that are intended to elicit free discussion on selected topics and 

provide a broad perspective on the issues in question (Moser and Kalton 1972). 

This type of interviewing is more flexible than the formai method, yet stiil covers 

the essential research elements and collects common information from multiple 

respondents (Moser and Kalton 1972; Singleton and Straits 1999). 

Since there is a general rather than specific focus in semistrudured interviews, 

there are some drawbacks to the use of data and information obtained. 

Differences in responses, or in the way questions were posed, might make it 

difficult to compare or aggregate the results (Moser and Kalton 1972). The 

qualitative, descriptive nature of the interviews inhiiits the use of statistical 

analysis (Moser and Kalton 1972), as does the smali sarnple size. It is also 

important to note that the results of the personal interviews are filtered through 



perspectives, perceptiomr and biases of the respondents, who are operating with 

varying levels of information and understanding of, and interest in, the research 

topic (Patton 1990). Despite these potential drawbacks, the semistructured 

interview was adopted as  the most appropriate for this research. 

In order to fulfill the research objectives, an interview guide was used to focus 

the discussions. In essence, "an interview guide is a iist of questions or issues 

that are to be explored in the course of an interview" (Patton 1990,283). The 

advantage of an interview guide is that common data and information will 

emerge from interviews with a variety of people, while maintainhg signihcant 

flexibility throughout the discussion (Patton 1990). The preparation of an 

interview guide forces a researcher to carefdy consider issues to be explored in 

a study and to decide the best use of limited interview time (Patton 1990). The 

interview guide u s d  for this research is presented in appendix III. 

The interview guide used in this study ernployed both open and closed 

questions. Open questions were selected to ailow the respondent freedom in 

discussing issues spontaneously, rather than using preconceived op tiom for 

answering the question (Nachmias and Nachmias 1976). Such open questions 

may produce a "veritable gold mine of information, revealing respondents' logic 

or thought processes, the amount of information they possess, and the strength 

of their opinions or feelings" (Singleton and Straits 1999,281). While this 

characteristic of open questions can be advantageous, it does create a challenge 

in coding responses and inhibits aosscomparison. To r q  this problem, 

some closed questions were also inciuded in the interview guide. The response 



options supphed to the respondents in closed questions enable a mechanhm for 

coding and standardizing interview responses (Singleton and Straits 1999). 

While closed questions are effective for cross-comparisons, they are not effective 

in incorporating serendipitous or spontaneous responses. kt considering the 

advantages and disadvantages of both open and closed questions, a combination 

of both question types was selected to cary out this research. 

In addition to the personal interview, two other research methods were used in 

this study. Aithough the procedures associateci with these methods are not as 

involved and rigorous as a personal interview, the data and information 

generated are just as usefd. The first of these additionai sources of data and 

information is the documentation associatecl with the phenornenon of interest. 

The collection of documentation should be foregrounded in the research process 

to ensure that relevant documents are coilected (Yin 1989). The analysis of 

documentation provide a source of basic information to a researcher (Patton 

1990), but also provides a mechanism "to corroborate and augment evidence 

from other sources" (Yin 1989,86). In this sense, documentation can be used to 

support or refute the findings of other data collection methods, such as 

interviewing (Yin 1989). Documentation analysis may reveal insights that a 

researcher may not have been aware of prior to examinhg such documents 

Patton 1990). While documentation may be a partidarly useful source of data, 

it is important to be cognizant of biases, measurement errors, omissions, and 

inaccuracies implicit within the documents (Patton 1990). These drawbacks c m  

be overcome if the documents are examined a i t i dy  and are not readily 

accepted as the final and true accounting of events (Yin 1989). 



The literature review is another method of data and information coiiection that is 

valuable to the researcher. A literatwe is useful in establishing the status of 

knowledge on a particuiar research topic. However, a more mature use of a 

literature review will examine "previous research to develop sharper and more 

insightful questions about the topic" (Yin 1989,20 emphasis in original). The 

literature review provides history and insight into a research topic. A thorough 

review of the literature wiU allow a researcher to formulate expected resuits 

based on the findings of previous research. These expected results are useful in 

comparing the results of the present findings with previous findings to 

determine if there is consistency between the research findings. 

This section deals with the sources of data, the data analysis, and the data 

presentation. There were two principal sources of data used in this study. 

Specificaily, the sources of data included key offiaals (see appendix IV for listing 

of contacts) and documentation originating from water utilities within the case 

study areas, and the academic and professional literatures for urban water 

planning and management. Dangers associated with bias in a data set and a 

narrow perspective introduced by relying on a single source of data can be 

reduced by including multiple data sources thereby strengthening a study's 

robustness (Patton 1990). 

Each respondent who partiapated in th& research received a consent form and 

interview guide prior to the interview. The consent form and interview guide 



are displayed in appendix III. The purpose of the consent form was to ensure the 

respondents were aware of the nature of their participation in the research and 

were provided a formal mechanism to accept or decline participation. The 

personai interviews suppiied detaiied data and information about the BMPs for 

water conservation that had been implemented in each case study. These 

interviews were also useful in providing a context for the challenges of 

undertaking water conservation initiatives in a wet climate, such as GVRD. In 

addition to the interviews, important quantitative data were needed for each of 

the study areaw In order to colleet these data, without taking up important 

interview time, a separate inquiry sheet was sent prior to the interviews so that 

these data could be compiled and organized by the respondents. The 

quantitative data, relating to water consumption in the case studies, originated in 

both forma1 documents and informai information sheets and printouts. The 

number of documents available for analysis was lower than was antiâpated. 

The analysis of the data involved t h e  main steps. First, units of analysis were 

identified from the documents and personal communication that took place. The 

units of analysis for this study were the California Urban Water Conservation 

Councii's 14 best management practices (BMPs) for water conservation (see 

appendix 1). BMPs have been defined as: 

. . . a policy, program, pfitctice, nile, regdation, ordinance or the use of 
devices, equipment of faciiities which meets either of the following 
criteria: 
a) An established and genefauy accepted practice among water 

suppiiers that results in more efficient use of conservation of 
water; 

b) A pracüce for which suffïaent data are available from existing 
water conservation projects to indicate that sigruficant 
conservation or conservation related benefits can be achieved; 



that the pradice is technicaily and economically reasonable and 
not environmentally or socially unacceptable; and that the 
practice is not otherwise unreasonable for most water suppliers 
to carry out (CUWCC 1999,5). 

Second, the results of the best management practices anaiysis were grouped with 

the water consumption figures for each study area to indicate whether a link 

exists between BMP implementation performance and the relative water 

effiaency achieved. Third, the results were compared, based on the private or 

public nature of the water utiiity, and considered together with the results of the 

iiterature review. The data anaiysis provides the necessary information to 

answer the central research question. 

Conducting a comparative analysis is a manner of presenting and analyzing the 

results of the research which groups the results of different cases to answer 

common questions (Patton 1990,376). In essence, a "comparison in its broadest 

sense is the process of discovering similarities and differences among 

phenomena" (Warwick and Osherson 1973,7). Comparative research allows a 

researcher to draw conclusions about system-level traits. That is, only by 

comparing two or more muniapai systems can the effects of the system type be 

assesseci (Manheim and Rich 1991). In the context of this study, elements and 

characteristics of both public and private water utiiities were compared to reveal 

key differences and similarities. 

Using a aoss-cornparison analytic approach offers an opportunity to use both 

quantitative and qualitative data. In conduding evaiuation research that 

"requires gathering data from several local sites, quantitative measures may be 



appropriate for comparing local programs dong standardized dimensions, but 

qualitative methods are necessary to capture the unique diversities and contrasts 

that emerge as local programs adapt to local needs and circumçtances" (Patton 

1990,102). Essentially, the quantitative data faditate comparisons between 

different areas, whereas qualitative data d o w  for the extraction of the 

characteristics that are particular to one or another local site (Patton 1990). Thus, 

the use of both qualitative and quantitative data is desirable and necessary. 

In this study, three sources-personal interviewing, documentation analysis and 

iiterature review-were used to cross-check, or trianpulate, the data in a 

corroboratory manner. Triangulation is one means of strengthening the research. 

Through triangulation, "any finding or conclusion in a case study is Likely to be 

much more convincing and accurate if it is based on several different sources of 

information" (Yin 1989,97). As there are strengths and weaknesses associateci 

with each of these data origins, using a variety of sources will permit the 

strengths of one data source to counterbalance the weaknesses of others (Patton 

1990). In this sense, one source of data can be used to validate another by 

confirrning or rejecting the results (Yin 1989; Patton 1990; Rose 1991). The key 

dement in this activity is not necesarily to confim the uniforrnity of the results, 

rather to understand why and when differences are manifested (Patton 1990). 

The resuits of this research are presented in the following chapter and 

implications of these findings are discussed in chapter 5. 



CHAPTER 4 STUDY RESULTS 

The research findings provide the widence required to answer the central 

msearch question. In order to assess the compafitive efficienaes associated with 

public and private water utilities in the Greater Vancouver Regionai District, the 

research results must idenw the characteristics of the water systems and judge 

performance in implementing best management practices for water conservation. 

The discussion of each case study is organized around these elements. These 

results originate from the personal interviews, document anaiysis, and litmture 

review conducted for this research, and address the supporting research 

questions. Providing evidence with which to answer the supporfhg research 

questions aliows the central research question to be addressed with confidence. 

Characteristics of the Water Utilities 

The main research purpose was to determine the relative effiuency of public and 

private utilities in providing a sustainable supply of high quality water. In 

conduchg a comparison between public and private water utilities, and to 

ensure that this comparison is just, the characteristics of each of the study areas, 

and the characteristics of theh water systems, were collectecl. These 

charade.ristics are displayed in Table 4.1 below. This table facilitates the detection 

of distinguishable differences and permits cornparisons between the study areas. 

%me of the ciifferences deteded within this table requke further elaboration, and 

are discussed and explained in the remainder of thiç section. These differences 

relate to water system networks, business practices, and water treatment. 



Table 4.1 Water system characte&tics of the study muniupalities 

Characteristic 

Population (1998) . 
Water Source 
Utility 
Water Use: Lpcd 
(1998) 

Yes 

GVRD 
UEL 1 Vancouver 1 West 

(1998) 
Water Use: ML/ year 1168 
(1998) 
Water Consumption: 7% 
Residen tial 
Water Consumption: 87% 
ICI 
Water Consumption: 0% 
Parks 
Water Consumption: 6% 
Other 
Metering: Single- Yes 
Family Residential 

Yes 
56% 

White 
Rock 

7253 
Surface 
Public 

439 

Metering: Multifamily 
Residential 
Metering: ICI 
Percentage of Metered 
Connections 
Wholesale Cost 
Retail Pricing: Single- 
Farnily Residen tiai 

Retail Pricing: 
Mult i fdv 

$0.178/m3 
Rat Fee 

Yes 

Yes 
100% 

$0.178/m3 
Uniform 

Cornmodity 
Rate 

Uniform 
Commoditv 

Uniform 
1 Commoditv 

554 062 
Surface 
Public 
651 

Some (9%) Yes 

Vancouver 
42 785 
Surface 
Public 
771 

~esidentiai 
Retail Priciner: ICI 

Some(9%) Yes 

17 738 
Ground 
Private 

303 

i Hat F& or 1 Base- 
Inverted- Excess Use 

d 

Rate 
Uniform 

Ra te 
Uniforrn 

/ Inverted- 1 Excess Use 

i BlockRate 
i Flat Feeor 

Rate 
Base- 

u 1 Commoditv 1 Cornmoditv 1 Block Rate 1 Excess Use 

Block Rate 
Inverted 

Rate 
Base- 

- 
Annudly Gnnually 

Testing: Bacteria Daily Dai1 y 
Treatment- Chlorination Chlorination 

Testhg Chernical 

Disinfection or Ozonation 
Ozonation 

Violations of CDWQG 
Water Shut-off Poli 

, 
Rate 

weekly/ 
Annually 
Daily 

Cldorination 
or 

Ozonation 
Yes 
No 

Rate 
Weekly/ 

Monthiy 
None 

Required 

No 
Yes 

Weekly/ 
Rate 

Annudy 



Water System Networks 

There are two different approaches to the provision of water services that exist in 

GVRD. One approach involves public ownership of the water supply system, 

transmission system, and distribution system while the other approach places 

these systems within private utilities regulated by the provinaal government. 

Assessing the relative performance of these two types of institutional 

arrangements is the focus of this study. Prior to discussing ciifferences among 

the study areas, it is important to have a good understanding of the context of 

these two institutional systems. 

In the public system, dnnking water is managed by both the regional and 

municipal govemments. There is a very clear distinction between the 

responsibilities of each level of government. The regional govenunent is 

responsible for the source water supply areas and for the transmission system to 

each of the municipalities serviceci. It is GVRD's role to transmit water from the 

tluee resewoirs in the North Shore mountains to the boundaries of each of the 

member muniapalities. Once the water is received from the regional 

govemment, the member municipal government distributes it to each residential, 

commercial, institutional, industrial, agfidtural and other consumers within its 

boundaries. Each municipality is responsible for servicing its distribution system 

and is responsible for the rate setting and billing poliaes for each kind of dient. 

Municipalities also determine when to adopt water meters, which water 

conservation practices will be undertaken, and for which sectors. In contrast 

with the public water systems, the private water Company, White Rock Utilities 



Lunited, is responsible for a i l  aspects of its operations: the water supply system, 

the transmission system, and the distribution system in White Rock. 

The source water for 99% of GVRD's 2 million residents is supplied from the 

Capilano, Coquitlam, and Seymour Watersheds in the mountains north of the 

Greater Vancouver Regional District (fig. 4.1). These watersheds encompass 

more than 58 500 hectares of mountainous forest which supply three reservoirs 

(GVRD 1997a). Rain and snowfall from these watersheds provide the principal 

water inputs into the resemoh. To prevent the risk of hurnan-assodated 

contamination of these surface waters, al1 of these watersheds are closed to the 

public and access is carefully controlied to proted water quality. Given that 

GVRD is located in a wet climate, there is an abundance of source water 

available during the winter, the season with the greatest amount of precipitation; 

the water supply depletes as precipitation drops and consumption rises during 

Figure 4.1 Coquitiam Reservoir of the GVRD water systern 
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summer. The GVRD water utility network includes: six dams, 22 distribution 

reservoirs, 15 pumping stations, and over 500 kilometers of piping (GVRD 

1997a). 

The system operated by White Rock Utilities Limited, which serves 

approximately 18 000 residents, is rniniscule in cornparison with the GVRD water 

systern. White Rock Utiiities was established in 1913, as a drinking water service 

provider, and predates the incorporation of the City of White Rock by 44 years. 

White Rock Utilities serves the municipality by pumping a series of six wells 

located throughout White Rock. These wells, ranging in depth from 60 to 150 

meters, were driiied between 1946 and 1991 and supply concrete reservoirs on 

the surface (fig. 4.2). The utiiity has over 70 kilometers of piping to transmit and 

distribute water directly from the wels to residential and commercial customers. 

Figure 4 2  A concrete reservoir of the Whibe Rock Utilities waw system 
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Business Practices 

The GVRD water system m u t  operate on a not-for-profit basis, in order to 

comply with provincial regulations, and accordingly water is delivered to the 

muniapalities at a rate that covers the costs associated with the water supply 

system. The muniapalities, in hini, establish rates and billing policies for their 

clients. The types of billing practices are listed in table 4.1. Exact rates charged 

to consumers are dealt with in detail under BMP 11 in the best management 

practices section of this study. Just as the GVRD water system is regulated, 

White Rock Utilities is regulated by the BC Water Utility Act and the Utility 

Commission Act administered by the Utility Regdation Section of the British 

Columbia Ministry of Environment, Lands and Parks. White Rock Utilities is 

permitted a maximum 12 percent return on equity on an annual basis and has its 

water rates set by the regulator. White Rock Utilities is the only case study that 

has the authority to shut-off water service for nonpayment or water wastage, 

although aii of the case studies have mechanisms to achieve this result. Pradices 

such as reducing water pressure, withdrawai of nonessential services such as 

garbage coîiedion, or installation of water meters may be undertaken by public 

water utilities to encourage payment of overdue accounts. 

Water Treatrnent 

Prior to deliveries to member muniapalities, GVRD uses a combination of 

ozonation and chlorination to disinfect the water and ensure its quaiity for 

domestic consumption. GVRD tests for a variety of chernical, physical, and 

microbiological properties that may take place daily, weekly, or annually 



depending on the parameter. For example, turbidity and colifom are tested 

daily, iron and ammonia levels are tested weekly, and organic compounds, 

volatile organic compounds, and radiologid characteristics are tested annually 

(GVRD 1998). Whiie GVRD water is generaliy reliable, "Greater Vancouver is 

the only major centre in Canada whose water does not consistently meet the 

Canadian Drinking Water Quality Guidelines" (GVRD 199%). GVRD has 

initiated a number of projects to address this problem, including: source water 

filtration plants, new transmission facilities, and the use of ozone for primary 

disinfection (GVRD 1997a). 

White Rock Utilities tests for coliform levels on a monthly basis and conducts a 

full chernical, physicai, and microbacterial analysis annually. The groundwater 

supplied by White Rock Utilities is of such high quality that no treatment is 

required to meet the Canadian Drinking Water Quality Guidelines. While GVRD 

has closed access to its watersheds to protect the quality of the water, recently 

White Rock Utilities began to improve the aesthetic appearance of its 

grounds-by landscaping and aeating pubk art-and -by increasing public 

access to its facilities. 

Water Consumption 

Just as there are significant ciifferences in the institutions goveming public and 

private water systems, there are also differences in water consumption. To 

provide a broader context for the water consumption figures for GVRD, it is 

useful to compare redfs  with other large utban centers, on the west-coast of 



North America, that share similar climates. The highest average water consumer 

is Vancouver (615 Lpcd), foliowed by Victoria (545 Lpcd), Portland (513 Lpcd), 

Seattle (428 Lpcd), and San Francisco (393 Lpcd). Each of these Ùties are 

compnsed of public water providers, s i d a s  to GVRD; however, ali of these 

other jurisdictions meter universaiiy and charge volumetrically. 

In comparing water consumption between the water utilities within GVRD, there 

are two important elements that must be considered. Fust, as was highlighted in 

chapter 2, global demand for water over the last 50 years has increased more 

rapidly than growth in population. The population growth rates and water 

consumption rates for the four case studies are presented in figures 4.3-4.6 on the 

foilowing pages. What is important to recognize in each of these graphs is that 

the increase in water consumption is approxirnately the same rate as the increase 

in population. Second, there is a wide range in per capita water consumption 

among the public water utility jurisdictions. 

A comparison of water consumed in each of the case studies, one of the key 

indicators for effective urban water management, is presented graphicaliy in 

figure 4.7. An effort was made to collect data for each of the study areas for the 

same period. Howwer, reliable data sets for water consumption were not 

available. Accordingly, the data sets in figure 4.7 display the amount of water 

consumed per capita per day for each of the study areas over different time 

periods. In examîning the comparative water consumption figures, it is 

important to consider both the comparison between public and private utilities 

and the cornparison between metered and unmetered utilities. 



Al1 four of the study areas use these aggregate and per capita water consumption 

figures to assess performance in water conservation. As one respondent noted 

"it is the easiest and most universai statistic when you are trying to compare 

yourseif with other jurisdictions." Lack of universai metering also complicates 

the collection of water consumption data, resulting in a significant amount of 

guesswork associated with aliocating water usage by sector, by season, or by 

time of day. Indeed, "this aggregate figure hides numerous factors and needs 

careful anaiysis" (Poyner 1998,42). Researchers have fomd that the lack of 

accurate data and substandard documentation surroundhg the implementation 

of the water conservation initiatives hinder the ability to test for the effectiveness 

of specific programs (Michelsen et al. 1999, Poyner 1998). 

In addition to program-related variables, the recording of other demand 

conditions-such as price, temperature and precipitation-is an important 

component of studying effectiveness (Michelsen et al. 1999). Perhaps the dearest 

message received from reviewing the fiterahire is that researchers have long 

lamented the inability to conduct proper effectiveness studies that evaluate 

various water conservation mechanisrns due to the absence of accurate data 

coiiection and record keeping activities. 
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L 

Figure 4.3 Water consumption and population in Vancouver 
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Figure 4.4 Water consumption and popdation m West Vancouver 
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Figure 4.5 Water consumption and population in White Rock 
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figure 4.6 Water conçumption and population in University Endowment Lands 



Figure 4.7 Per capita water consumption in the case studies 



üest Management Practiees 

The principal focus of this research was to detennine which best management 

practices for water conservation have been implemented in the case studies. The 

California Urban Water Conservation Councii (1999) estabiished a series of best 

management practices and potential best management practices for water 

conservation as part of its memorandum of understanding regarding urban 

water conservation. The full list of best management practices is presented in 

appendix 1. Although this listing offers a comprehensive suite of best 

management practices, institutional and physical differences between Caiifornia 

and British Cohmbia render some of these BMPs inappropriate in British 

Columbia. 

In discussing of the results of each case study in implementing BMPs, it is 

important to note the rationale for excluding some of the councii's best 

management practices from this evaluation. The water conservation 

mechanisms currently ernployed by each case study are listed in table 4.2 

according to the appropriate BMP. The results for each BMP are presmted in the 

discussion below. AU of this discussion relates to case study activities for water 

conservation that have been exttacted from the persona1 interviews conducted 

with water staff in each of the study areas. The details on individual case study 

water conservation programs emanated from these interviews. 



Table 4.2 Best management practices implemented by case study muniapaiities 

Best Management 
Practice, by 
nurnber (see 
appen& I) 
1 Water survey 
programs for 
single-family and 
multifamily 
residential 
custorners 
2 Residential 

3 System water 
audits, leak 
detection, and 
repair 
4 Metering with 
comrnodity rate 
for aiî new 
connections and 
retrofits of existing 
singlefady 
residential 
C O M ~ C ~ ~ O ~ S  

4-Mdtifamily 
residential 

5 Large landscape 
conservation 
programs and 

rebates- 
7 Public 
information 
programs 

ontinued on next pagc 

Vancouver r-7 

None 

All programs 

All 

All 

All 
None 

Pamphlets 

Voluntary 

AU programs 

All 

All 
Storm water 
retention 
Groundwater 
source 
N/ A 

Film previews 
TV comerciais 
Posters 
Pamphlets 
Internet 
Workshops 
Community 
events 
Landscape and 
garden demos 
Rain barrels 

West 
Vancouver 

None 

921 programs 

Bill inserts 
Pamphlets 

White Rock 

All 

All 

Bill inserts 
Landscape 
and garda 
demos 
Publications 



Table 4.2-Continued 

Best Management 
Practice, by 
number (see 
appendu 1) 
8 School education 
programs 

9 Conservation 
programs for 
commercial, 
industrial, and 
institutional 
accounts 
10 Wholesale 
agency assistance 
programs 
11 Conservation 
pricing 
12 Conservation 
coordinator 

13 Water waste 
rohibition 6 Residential 

ULFT replacement 
program 

I , Vancouver , GVRD 
UEL I Vancouver I West 

White Rock 

Train the 
trainer 
packages 

conservation 
programs and 
audits 

None 

School 
presentations 
Train the trainer 
vacka~es 
hbli&tions 
Water 

No 

I Conservation I I 

Train the 
trainer 
packages 

No 

School 
presentations 
Utility tours 
Curriculum 

None 

No 

guides 
None 

Water 

No 

I construction t I 

inaeasing 

N/ A 

BMP 1 : Water Survey Programs for Single-family Residential and Multifamily 

Residential Customers 

This service, provided by water utilities to their clients, would involve home 

visits to audit residential water use and highlight the ways that customers may 

Save water (CUWCC 1999). Such residential water audits examine both indoor 

and outduor water uses-verifying flow rates, c h d g  for leaks, and 

developing a watering schedule-to detemiine where effiaenaes can be gained. 

In GVRD, none of the case studies have implemented a water survey program 

that audits residential water use. 

Base plus 
bIock rat6 
No 

Analyst 
No 

excess rate 
No 

Mandates 
ULFTs in new 

No No 

N/ A N/A 



BM P 2: Residential Plumbing Retrofit 

In an effort to reduce residentiai indoor water use, this BMP involves providing 

mechanisms that reduce the amount of water used by showerheads, toilets, and 

faucets (CUWCC 1999). The issue of ultra-low-flush toilets WU be excluded as it 

is discussed in BMP 14; however, other toilet displacement mechanisms are 

Uicluded. In the case studies, both Vancouver and White Rock sponsored 

programs in the past few years that promotd the use of low-flow showerheads, 

toiiet displacement devices, and faucet aerators that water customers could 

purchase on a voluntary basis. Due to lack of public interest and participation, 

both of these prograrns were discontinued. 

BMP 3: System Water Audits, Leak Detection, and Repair 

Using meters on the water distribution network, systern water audits are 

undertaken by water utilities once every three years to locate systern losses 

(Pekelney et ai. 1996). Where individual connections are metered, the utility 

informs the client when losses are occurring on the customer's side of the meter 

(Pekelney et ai.1996). Ail four case studies have adopted system water audits, 

leak detection, and repair programs although the insidation of water meters is 

variable. Metering is disnissed in BMP 4. In White Rock and University 

Endowment Lands, where metering is universal, leak detection for ai i  

connections is possLbIe and water losses by consumers can be minirnized. As 

either the water utility or the customer will be financially responsible for 

unaccounted water use, leaks are normally deteded and repaired quickly. For 



Vancouver and West Vancouver, leaks on unmetered connections are difficuft to 

detect and can go unnoticed by both a customer and the utility. 

BMP 4: Metering with Commodity Rates for Al1 New Connections and Retrofit of 

Existing Connections 

Universal metering and volumetric commodity rates for water consumption are 

widely recommended as standard management tools by water utilities (CUWCC 

1999). Commodity rates are charges based on the volume of water conçumed, an 

improvement on the annual flat fee system used for many single-family 

residences in GVRD. Although metering and volumetric billing are used in al1 

four case study jurisdictions, application varies by consumer sector. White Rock 

and University Endowment Lands meter universally so al1 consumer sectors are 

charged by the volume of water used. in Vancouver, industrial, commercial, 

institutional, and multifamily residential sedors are metered and billed by 

volume. Single-family homes are not metered, however, and pay an annual flat 

fee. In West Vancouver, industrial, commeraal, and institutional clients are 

metered and charged volumetrically. However, only new residential clients, and 

those undertaking approved renovations, are metered and charged by volume. 

Metering of existing comections is not currently planned. 

BMP 5: Large Landscape Conservation Programs and Incentives 

BMP 5 applies to outdoor irrigation effiaency initiatives undertaken by 

industrial, commercial, institutional, and mutlifamily residentid clients 

(Whitcomb et al. 1999). Activities associated with this BMP include: landscape 



water use surveys, water use budgets, dedicated landxape meters, training, 

financiai incentives, and follow-up reviews. Outdoor water use for single-family 

residential customers is covered in BMP 1 and is not repeated here. Only 

Vancouver has developed a large landscape conservation program, but this 

program applies only at municipal golf courses. For City of Vancouver golf 

courses, the sources of irrigation water are groundwater wells or stormwater 

retention ponds. By using these alternative sources, rather than drinking water, 

golf courses do not deplete the treated GVRD mountain watershed reservoirs. 

BMP 6: High-Efficiency Washing Machine Rebate Programs 

High-efficiency washing machines have a horizontal-axis and presently cost a 

minimum of CAD $300 more than conventional washing machines. Unlike 

conventional machines, the horizontal-axis machines consume 50-70% less 

energy, 3040% l e s  water, and produce less Wear on cluthes (RMI, n. d.). Their 

higher initial cost is recovered rapidly. NormalIy, this program is implemented 

when washing machine rebates are provided by a local water utility to support 

the replacement of appiiances. This subsidy helps to offset the cost of installing a 

water efficient appiiance in existing homes. The main benefits generally accrue 

to clients who are charged for water volumetridy, as they have an economic 

incentive to increase effiaency in water consumption without experiencing a 

lifestyle change. None of the case studies have irnplemented a rebate program 

for domestic appliances. As product availability is limited, and finanaal cos€ cm 

be prohibitive, a diampion will be needed to educate the public and potiticians 

about the potential benefits of such a program More it wiii be widely adoptai. 



BMP 7: Public Infomatbn Programs 

The promotion of water conservation is an important component in ensuring 

positive restùts of water conservation initiatives. In essence, "education is crucial 

to gain support for conservation and to make people aware of the easy and cost- 

effective ways they cm Save water" (Postel, 1986: 20). If the public does not 

understand or agree with the need to conserve water, implementation of most 

water conservation mechanisms is bound to fail. To implement such initiatives, 

water utilities can undertake public education through: speaking engagements, 

public demonstrations, bill inserts, web sites, and radio and television public 

service announcernents. 

As a baseline, GVRD public water utilities are able to take advantage of the 

information pamphlets and booklets produced by the district, thus providing a 

minimum level of water conservation information to the public. University 

Endowment Lands has taken advantage of this public information. West 

Vancouver has also used this information and recently began using biil inserts to 

remind customers of the need for water conservation. Vancouver adopted the 

GVRD information but has supplemented this with innovative materials to 

convey the conservation message. It has used a variety of media including film 

vignettes, television programs, posters, demonstrations, the intemet, and 

community workshops. Because White Rock is not part of the GVRD water 

system, it deveioped an information program based on materid from the 

American Water Works Association. Most of this information is supplied as 



pamphlets and biii inserts, but public demonstrations of water efficient plumbing 

fixtures and efficient garde- watering techniques have also been used. 

BMP 8: School Education Programs 

Engaging students with the message of water conservation will permit a 

generation of new citizens with greater awareness and concern regarding the 

excessive level of pressure on this resource. Through school visits, information 

sheets, and tours of water facilities, students gain a better understanding of the 

need to reduce the amount of water consumed in urban areas. As with its public 

information programs, GVRD has developed school education materiais that are 

distributed to member municipaüties. These materials include 'train the trainer' 

packages which provide hints and guides for teachers in integrating the message 

of water conservation into the classroom. Watershed tours are also provideci for 

school children. In addition to GVRD materials, Vancouver conducts school 

presentations and distributes information packages to the schools. White Rock 

has been active in involving school children in water conservation education. 

Like Vancouver, White Rock conducts school presentations and distrilutes 

information packages. White Rock also conducts tours of the water utility and 

has developed curriculum guides to assist teachers. Additiondy, White Rock 

attempted a series of related education programs, with students taking an active 

role; suffiCient support was not received from schools to continue this program. 



BMP 9: Conservation Pragrams for Commercial, Industrial, and lnstitufional 

Accaunts 

Conservation programs h r  industrial, commercial, and institutional (ICI) clients 

are similar to programs offered in BhdP 1 for residential dients. Water use 

surveys and incentives are used to show ICI customers how they can become 

more water efficient and demonstrate incentives for conserving water (CüWCC 

1999). Performance targets cm be established which will serve as benchmarks 

for ICI clients to measure their progress towards water efficiency. En examining 

the case studies, the only muniapality that has a significant ICI presence is 

Vancouver and it is îhe only case study to have an ICI program. Although 

University Endowment Lands dws supply water to the University of British 

Columbia, UEL effectively acts as a wholesder, as the university manages its 

own water distribution and consumption. 

BMP 1 0: Wholesale Agency Assi'stance Programs 

This BMP was exernpted from this research because there are, effectively, only 

two water wholesalers in GVRD. When a greater number of water wholesalers 

are present, assistance programs consisting of financial support, technical 

support. program management, and water shortage allocation planning are 

provided. White Rock Utilities can be considered a water wholesaler to itseif. 

This uoiity cm be assumed to have no need for an assistance program as all 

fundions and responsibilities are performed by one organization. The major 

water wholesaler is the Greater Vancouver Regional District that has a legislated 

responsibiüty to provide water to member muniapalities at zero profit. At 



present, no program resources or financial incentives are being used to 

encourage muniapalities, the water retailers, to implement water conservation 

initiatives. Seasonal pricing, a finanaal incentive that increases water prices 

during periods of low water storage with a corresponding decrease in prices 

during periods of high water storage, is an option that GVRD is investigating. 

BMP11: Conservation Pricing 

Implementing a conservation-based price structure, rather than nonconserving 

pricing, is a minimum step (CUWCC 1999). Although conservation pricing does 

signal the importance of consening water to customers, lifeline rates must be 

available to low-income customers. Lemoine and Cuthbert (1995) identified the 

following conservationsriented rates: Bat seasonal rates, inverted-block rates, 

and base-excess use rates (fig. 4.9). These rate structures provide the customer 

with a financial motivation to consume less water and eliminate waste 

(Shrubsole and Tate 1994). The rate structures in the case study areas are 

presented in the table below. Accordhg to the Lemoine and Cuthbert (1995) 

definition, only White Rock and West Vancouver use conservation-based pricing. 

Water 
Price 

Summer 

Wimter 

Fiat Seasonal Inverted Block Base-Excess 
I D 

I 1 

Wakr Volume 

Figure 4.8 Conservation-based rate structures 



Table 4.3 Water pricing structures in the study area 

Water User 
Categories 

Single-Family 
Raidentid 

Multifamily 
Residential 

Industrial, 
Commercial, 
& Institutional 

University 
Endowment 

Lands 
$û.424/ m3 

$ ~ . ~ i m ~ i o r  
lSt 100m3, then 
$0.34/m3 (min 

Vancouver 

$256 / year 

$7/rnonth) 
$0.25/m3 for lst 
100m3, t h a  
$0.34/ m3 (min 

West Vancouver 

$251 / year 
$0.Z/m3 for 

1'' lûOm3, then 
$0.Wm3 (min 

month for 1"' 7m3 
+ $o.424/m3 
excess 

White Rock 

$12.75 /month 
for lst 14m3 + 
$0.424/m3 excess 

Variable based 
on meter size + 
$0.424/m3 excess 

1 W) 1 $7/rnonth) 

BMP 1 2: Conservation Coordrirator 

Implementing this BMP involves the designation of a conservation coordinator 

and possibly additional staff. Having a conservation coordinator provides a 

single contact person for cesidents or businesses seeking information on water 

conservation. ûther responsibilities of the conservation coordinator are: 

oversight of water conservation adivity irnplementation, communication of 

progress to senior management, and coordination of conservation programs. 

Only the City of Vancouver has offiaally designateci a water conservation 

coordinator. In the other muniapalities, the functions of a water coordinator are 

performed by staff who have many other responsibilities. Within GVRD, the 

Demand Side Management Division is responsible for water conservation and 

also reduclzig demand for solid waste disposal and sewage treatment. 



BMP 1 3: Water Waste Prohibition 

Essentially, this BMP involves reguiating businesses by prohibiting single p a s  

cooling systems and nonrecirculating systems in car washes, cornmerciai 

laundries, and decorative water fountains (CUWCC 1999). Although not a full 

prohibition, the City of Vancouver limits the amount of water available to 

businesses which have not installed recirculating syskms. The other case studies 

have not regulated businesses for this purpose. 

BMP 1 4: Residential Ultra-low-flush Toiiet (ULFT) Replacement Programs 

This BMP cm be exempted, as the only GVRD municipality that has the ability ta 

implement an ultra-low-flush toilet program is the City of Vancouver. Through 

the Vuncouver Charter (British Cdumbia 1997), the City of Vancouver mandated 

the use of ULFTs. AU other municipalities in GVRD are governed by the 

Province of British Columbia under the Water Consemation Plrirnbing Regrila tion 

(British Columbia 1998a), which requires the use of low-flush toilets (lX/ flush) 

rather than the ULFTs (6L/flush). Except in the City of Vancouver, a water 

customer would be out of cornpliance in installing an ULFT in his or her home or 

office according to the current plumbing regdation (British Columbia 1998a). 

The Ministry of Muniapal Affairs is considering changing the plumbing 

regdation to accept U U T s  (Croockewit 1999). 

A Role for Water Conservation in GVRD 

In order to gain an appreciation of the role of water conservation in a wet 

ciimate, such as GVRD, it is important to understand the context of urban watec 



management. There are benefits associateci with the use of water conservation 

mechanisms, including delaying costly water system expansion projects and 

postponing environmentdy destructive water infrastructure construction (Postel 

1994,16). Using water conservation also avoids wastewater treatment costs. in 

fa&, the cost savings and enhanced environmental protection provide 

justification for expanding water conservation initiatives throughout GVRD. 

Although each study muniapality has impfemented a water conservation 

program, however rudimentary, none of hem has established specific goals or 

objectives to gauge their performance. A potential explanation for this may be 

that it is "only through actual implernentation of conservation measures and 

evaiuation of their effectiveness that diable goals cm be set (and also reset) for 

the long term" (Vicker 1994,94). In this sense, realistic goais can only be 

established by implernenting water conservation measures and observing 

reductions in water consumption. Considering that none of the case studies have 

been carefuliy monitoring water consumption data, it is diffidt to imagine 

realistic goals being set in the near future. Without specific goais or objectives, it 

is difficult to conduct a typical goals-based evaluation. Thus, in the absence of 

these, the use of BMPs as evaluative criteria to measure performance is the only 

justifiable method available. 

While convincing economic and environmental arguments can be made in favor 

of water conservation, there is a significant barrier that has resulted in decision- 

makers being reluctant to do more. This reluctance is based on the popular 

perception that water conservation is unnecessary in GVRD due to the high 



precipitation. Although this perception is correct, it does not address the core 

issue, which is an excessive Ievel of water use per capita compared to other 

jurisdidions in western North America (see table 4.4), as well as a shortage of 

water storage capacity. This perception must be overcome before any real 

progress can be made in becoming water efficient 

Table 4.4 Comparative water systems and consumption for west-coast aties 

An essential tool to help the publics become aware of their excessive level of 

water consumption is the installation of water meters. in conjunction with 

volumetric pricing, meters provide a direct financial incentive for consumers to 

become water efficient and also provide users with a mechanism to gauge their 

own performance in reduchg water consumption. There are implications 

associated with the use of meters, volumetric pricing, and education in 

supporting water conservation initiatives. These implications-public resistance? 

capital expenditure increases, and public involvement in decision-making-are 

discussed in more detail in the following chapter. Based on the findings 

presented in this chapter, the next chapter will discuss the implications of the 

research findings and answer the supporting and central research questions. 



CHAPTER 5 - DISCUSSION 

The answer to the centrai research question must be based on the results and 

evidence from the supporting research questions. Accordingly, these supporting 

research questions are discussed prior to addressing the central research 

question. By organizing the discussion in this manner, the centrai research 

question cm be answered with a greater degree of confidence. In addressing the 

supporting research questions, it is important incorporate the three sources of 

da ta used in this research: literature review, documentation analysis, and 

persona1 interviews. Using these three data sources will help answer the 

supporting research questions with greater insight and reliability. 

Distinct Differences 

The iiterature indicates that there should be notable ciifferences between public 

and private utilities. Most of these distinctions relate to the financial effiaency 

with which private water utilities are able to operate in comparison to public 

utilities (chapter 2). Given the scarcity of financial resources, which are currently 

constraining government adivities, the issue of financial effiaency is critical. 

Despite the importance of econornic effiaency, this study is prinapaily interested 

in the efficiency of resource use, another criticai issue. The efficiency of water use 

is a measure that has significant environmental implications, as destructive 

supply projects can be deferred as long as possible. The delay or elimination of 

the need to develop new water supply projects avoids significant environmental 

losses and large capital costs. Accordingly, efficient water management for a 



private utiiity "is driven not so much by commercial cornpetition between utility 

companies, but rather by the desire to maximise profitability" (Marvin et al. 1999, 

135). Although the incentive to be water efficient is mediated through financial 

goals, the outcome is that private water utiiities seek elfident resource uses. On 

the other hand, public utilities should be striving for water effiaency in an effort 

to preserve the environment, as a public policy objective. While the motivations 

or incentives for public and private water utiiities may be different, the result 

should be the same. Capital expenditures in the form of water supply 

augmentation projects-and the deleterious environmental impacts assoaated 

with them-should be avoided for as long as possible. 

Within this framework, distinctions between the case studies are highlighted. 

There are variations among the case studies on a nurnber of characteristics 

related to water system networks, business practices, water treatment, and water 

consumption. Although each of these differences help to understand the water 

management regimes in GVRD, the clifference in per capita water consumption is 

the most interesthg resdt and provides the most meaningful insight for this 

research. As mentioned above, the iiterature indicates an expectation of greater 

water effiaency with private water utiiities than with public utilities, because of 

the incentive of profitability. This study cautiously supports that conclusion. 

Examinhg the results solely on the basis of water use efficiency is misleading, 

however. The relative efficienaes of the case study examples need to be 

discussed. Aithough the results for University Endowment Lands are variable, 

and the data record is short, the data reveal that water consumption is 



significantly less than the other two public water utilities. In fact, water 

consumption in UEL is closer to the private utiiity than the other public utilities. 

While the difference in water consumption is the key finding, the explanation for 

this finding is found by examining the second supporting research question 

regarding implementation of best management practices. 

Performance in Best Management Practices lmplementation 

Using the sarne rationale as in the previous section, it seems logical that private 

utilities would have a greater incentive to implement best management practices 

for water conservation than theh public counterparts. The literature indicates a 

number of examples where implementing a water conservation program has 

been more cost-effective than deveioping new water supplies. Thus, a profit- 

driven private water utility-one responsible for water supply in addition to 

water distribution-would normaiiy choose water conservation over new supply 

development, as this is the cheaper of the two options. Accordingly, in the 

context of this research one could expect that the private case study would have 

employed a greater number of best management practices than the public 

utilities. Rdating water consumption to best management practice 

implementation also seems logical. Water utilities with relativeiy lower water 

consumption would be expected to have implemented a greater number of best 

management practices than those with higher water consumption. The r e d t s  of 

this research do not support these expectations. 



There is a striking incongruency between water consumption and performance 

in implernenting best management practices for water conservation. As 

expeded, the private water utility has rdatively low water consumption and a 

fair number of best management practices have been implemented. However, 

University Endowment Lands, which a h  has relatively low water consumption, 

has implemented few best management practices. On the other hand, Vancouver 

haç been innovative in its water conservation program and a greater number of 

best management practices were implernented-more than in the other case 

studies. But in cornparison to the University Endowment Lands, Vancouver has 

not achieved the same reduction in water consumption. This result suggests that 

perhaps nut al1 best management practices are equal in th& effect. 

In reviewing the best management practices that have been implemented, the 

key difference is that the University Endowment Lands and White Rock meter 

universally and Vancouver and West Vancouver do not, The findmgs of this 

research clearly indicate that there is a greater difference in water consumption 

per capita between water utüities that meter universdy and those that do not 

than there is between public and private water utilities. 

Although the installation of meters on al1 water connections can result in a 

permanent reduction in water consumption (Brooks et al. 1990), without an 

economic incentive to ceinforce this behavioral adaptation, the reduction may not 

remain at a sipficant level. Universal metering, combined with volumekic 

charges, provide an economic incentive to aii water customers that they shodd 

become as water effiaent as possible (Canadian Water and Wastewater 



Association 1997). Such changes demonstrate the potentiai to conserve water; 

however, such a decision wouid be highly controversial and wouid likely result 

in public backiash. Thus, in combination with metering and pricing, education is 

also an important element of a water conservation initiative. As a critic of 

muniapal water management in Canada noted "we need a commitment now to 

a public information and awareness program directed to enforcing conservation 

including full cost pricing on a metered bases ... no [more] studies -action!" 

(MacLaren 1997,49). Prior to explorhg the role of the private sector in providing 

water services mer, it is appropriate to examine these three strategies for 

water conservation in further detail. 

Meters 

The installation of meters provides the infrastructure that aiiows water users to 

record their own water usage. While the ability to track th& water usage is an 

important element for water users, they must also have a cost incentive that 

reinforces the desired modifications in behavior. Therefore, "an appropriate rate 

structure for residential use, dong with universal metering [are] important, if not 

essentiai, part[s] of a water conservation program" (Wailer and Scott, 1998: 374). 

Establishing a conservation-based rate structure and metering will help ensure 

b a t  water users assume more of the true cos& of providing water and 

wastewater service, in addition to discouraging the overuse of water that occurs 

with k t  fees (Waller and Scott, 1998). The intention is to have water users 

assume a greater responsibility to paying the actual cost of the resource they use; 



however, the tools necessary for achieving this should be provided at the lowest 

finanaal cost to the consumer to encourage this activity to take place. 

The installation of meters would also serve an important role in detecting leaks. 

Metering individual units would help locate leaks in the system, as there wiU be 

significant differentes behveen adjacent meters. Having meters installed on 

every water connection also permit greater detaii in data and information 

gathering. While metering can provide detailed water consumption data, 

cornmitment from the water utility to record and analyze this data is necessary 

for monitoring to irnprove. 

Pricing 

Pricing of water services can be a contentious political issue. Affordability and 

access to high quality drinking water are serious social issues that must be 

balanced against the economic viability of organizations to provide this service 

and against the environmental impacts of continuhg to provide access to the 

resource. In re-examining the other large west-coast aties, it is clear that these 

areas decided that conservation-based rate structures were appropriate pricing 

tools. For exarnple, the City of Portland implernented an inverted block rate 

structure for all customers and the City of Seattle adopted a combination of 

seasonal pricing and an inverted block structure. In effect, both of these 

jurisdictions have taken a serious approach to water pricing, which has not yet 

been undertaken in GVRD. 



An interesthg finding emerges from the study related to the two case studies 

that have implemented conservation-based rate structures. White Rock uses a 

base-plus-excess rate system while West Vancouver has increasing block rate 

pricing. Although both of these casestudies have conservation-based rates 

structures, there is a àramatic difference in the water consumption (fig. 4.7). 

Water consumption per capita in West Vancouver is double the consumption of 

White Rock. In fa&, water consumption in West Vancouver is higher than the 

other two public case studies, neither of which has incorporated conservation- 

based rate structures. Clearly the charges for initial water consumption 

associateci with West Vancouver's rate structure are sigruficantly less than the 

uniform rate charge in Vancouver and University Endowment Lands, and far 

beiow the rate in White Rock (see table 5.1). This finding demonstrates that, 

although implementing a conservation-based rate structure is important, the 

aduai price of the per-meter rate has greater impact on the customer than the 

type of pricing structure. 

Table 5.1 Comparison of water rates in the case study muniapalities 

University Endowment 
Lands 
Vancouver- 
Metered 
Vancouver- 
Unmetered 
West Vancouver- 
Metered 
West Vancouver- 
Unmetered 
White Rock- 
Residential 
White Rock- 

Commercial 

lm3 
$0.42 

10 m3 
$4.24 

$0.44 

$256.00 

$0.25 

$251.00 

$0.91 

$0.42 
, 

50 m3 
$21.20 

$4.38 

b 

$2.50 

b 

$9.10 

$4.24 

10ûm3 
$42.40 

$21.92 

b 

$12.50 

b 

$28.91 

$21.20 
. 

200 m3 
$84.80 

500 mJ 
$212.00 

$43.84 

b 

$25.00 

b 

$50.11 

$42.40 
. 

$87.68 

b 

$59.00 

b 

$92.51 

$84.80 
. 

$219.20 

b 

$161.00 

b 

$219.71 

$212.00 



The political nature of water pncing makes it critical to set the correct price when 

a volume-based pricing system is adopted. in setting the correct price, there are 

two interrelated concepts that must be exploreci: full-cost pricing and 

conservation-based pricing. The reality is that the present price of water rarely 

covers the full cost of providing the service (Poyner 1998), indicating a need to 

increase water prices. Full-cost pricing is a policy that ensures water and 

wastewater charges are set so that customers pay al1 costs of the service provided 

(CWWA 1997). Costs associated with environmental degradation, energy 

consumption, and future development, although difficult to quanûfy, must also 

be incorporated into the final price (British Columbia 1998b). Waller and Scott 

(1998,402) identified the following elernents as being key in the evolution 

towards full-cost pricing: 

strong public education and involvernent in the rate setting 
process; 
basing rates on actual costs of providing water service to each 
customer class; 
avoiding punitive rates that exceed actual cos& in an effort to 
achieve conservation; and 
gradua1 irnplementation of increased rates over tirne. 

A key aspect of pricing is involvement of the public. Consulting and informing 

the public on the need and rationale for increasing prices will help in securing 

public acceptance and cooperation (Poyner 1998). 

This research reveals a variety of pricing mechanisms are currently in use in 

GVRD. These include: flat.fee, uniform commodity rate, increasing block rate, 

and base-plus-excess rate. The literature review reveals that customers are much 

more receptive to water conservation when metering and volumetric charges 

convey price signals that encourage water conservation (Lemoine and Cuthbert 



1995; CWWA 1997). Partidar attention must be given to these price signals. If 

they are set too low, customers will saon habituate to the new price and revert to 

their previous consumption pattern (CWWA 1997). Perhaps this explains why 

West Vancouver has a conservation-based price structure yet has the highest 

water consumption among the case studies and indeed among ail urban GVRD 

muniapalities. 

Education 

Given that GVRD has such a wet climate, the public perception is that water 

supplies are unlimited. While there is a tremendous amount of precipitation in 

the region, there are narrow limitations on the regional capacity to store drinking 

water. As with other regions, the consumption of water inaeases during 

summer, the period when temperatures are high and precipitation is slight. 

These conditions put a tremendous strain on the GVRD water system. It will be 

important to design and impiement an effective public education and 

communication strategy to narrow the gap in understanding, between water 

managers and the public, on the nature of water problems (Shrubsole and Tate 

1994). Such a program should "focus on conveying methods and the importance 

of water conservation to consumers" (Michelsen et al., 1999: 597). There are two 

key messages that must be transmitted to the public. Current water 

consumption rates are unsustainable and infrastructure costs associated with 

establishing new water supplies wil l  be borne by the taxpayer, either directly or 

indirectly. It is important to persuade the public that many water conservation 

mechanisnu would help d u c e  water usage without a noticeable Mestyle 



change for water customers, and over the long-temi would be less costiy than 

developing new water supplies. Once the public agrees with this strategy, 

implementation of water conservation mechanisms will go much more smoothly. 

As with the need for broad-sale public education, there is an urgent necessity to 

educate school-aged children on the importance of conserving this precious 

resource. Perhaps water conservation education could be bundled with lessons 

on sustainability, providing a practical message that kids may take home and act 

on to help 'do theh part'. The message that present consumption is not 

sustainable could be irnpressed upon chiidren and they could be empowered to 

help make changes in the future. These chiidren may also convince other family 

members of the importance of such action, as occurred with recycling education. 

Communication and public education are essential to the success of any water 

conservation strategy. In essence, "education is crucial to gain support for 

conservation and to make people aware of the easy and cost-effective ways they 

can save water" (Postel, 1986: 20). Public awareness of water management issues 

must be enhanced for the pubiic to become sensitive to the potential fragility of 

this resource (Waller and Scott, 1998), and the s d ,  economic, and 

environmental implications of water management decisions (Shrubsole and Tate 

1994). In addition to increasing public awareness and education on water 

conservation, innovative partnerships and collaborations should be sought with 

members of the public to further advance education, program delivery and 

consideration of aeative alternatives. The sharing of human, financial and other 



resources amongst the partners will be key to the smooth functioning of these 

collaborations (Waller and Scott, 1998). 

In defining an appropriate role for the private sector, particuiarly in an area 

where a private sector presence has been limited, questions arise as to how this 

can best be achieved. The situation in Canada dictates that some form of 

partnering between the public and private sector is necessary to sustain 

municipal water infrastructure as muniapalities cm no longer afford to continue 

alone (MacLaren 1997). %me smaller communities in Ontario, such as Goderich, 

have already partnered with the private sector to share the costs of providing 

drinking water service. MacLaren (1997) found growing interest in British 

Columbia in public-private partnering for muniapal water services. Although 

private utilities have been shown in the literature, and in this research, to have 

achieved greater effiaency than th& public counterparts, it is important to be 

aware of differential circumstances that cm influence theh respective 

performance. For exarnple, private water utilities, often using groundwater, 

have inherent economic effiaenaes when compared to public utilities which bear 

a greater cost for transporthg and treating surface water (Fauconnier 1999). 

Geating roles that can be fiîled by the private sector has generally involved the 

mbundling of services from the m e n t  monopolies held by public water 

utilities (Itauconnier 1999). In general, public-private partnerships identify a 

part idar component of water service that c m  be provided, or identiEy a 



particular area where water services are provided (Lee and Jouravlev 1997). In 

fact, the idea of involving the private setor in water planning and management 

witlùn G W D  is not unprecedented. A previous study investigating water and 

wastewater seMces in GVRD by Jeyachandran (1998) proposed unbundling 

specific services that represented appropriate roles for the private sector. In 

September 2000, GVRD requested propos& for a public-private parhiership for 

a fihation plant on the Seymour Reservoir and is presently investigating the 

implications of undertaking this initiative, 

The unbundling of water utilities can have a signifiant influence on the urban 

geography of the region. In effect, a new involvement of the private sector could 

result in "a process of spatial,.institutionaI and social 'splintering' in the delivery, 

development and management of utility networks" (Marvin et al. 1999,97). This 

process of splintering means that there may be uneven distribution and quality 

of services bWig delivered depending on who is providing the services, where 

the service in being provided, and the customer type (Marvin et al. 1999). This 

uneven distribution of services may increase the level of social polarization, as 

profitable markets will normdy receive a higher Ievel of service than less 

profitable markets (MaTVin et aI. 1999). While private water utilities may place 

l e s  emphasis on localities that are less profitable, there is an incentive to 

promote regional development as a means of generating new business (Marvin 

et al. 1999). Thus, the potential spatid impacts of private water utility poliaes 

have major implications for urban development strategies and regional planning. 



King and Pitchtord (1998) found that the separation of public water companis in 

Australia, to permit private sector involvement, resulted in a number of 

problems. To iiiwtrate some of these problems, King and Pitchford (1998,322) 

examined the foliowing scenarîo: 

Suppose consumers notice an inaease in water turbidity. To 
whom do they cornplain? The water distributor is Uely to blame 
the transmission company, claiming that they receive dirty water. 
The transmission company will blame the distributor, arguing that 
the turbidity is due to a broken pipe or high leakage levels. It will 
be ciifficuit for the customer or a regulator to correctiy allocate 
liabiiity for a reduction in water quality. 

Ultimately, the customer wili be better served by keeping water companies intact 

and ptivaüzing the entire water utility, rather than carving off specific senrices to 

the private sedor (King and Pitchford 1998). In considering a private sedor role 

in providing water services, it is important to acknowledge that implementation 

has not always met expectations (Grigg 1996). Therefore a strong monitoring 

role needs to be undertaken by a third Party. Issues of social equity-decreasing 

levels of customer service and dumping of low-income households-and the 

need for surveillance, suggest that community organizations, with the public's 

interest at heart, may need to perform a monitoring role (Marvin et al. 1999). 

While the private sector may be taking on new roles, the public sector will also 

need to do the same. Redefining roles in water services will result in: 

. . . fieeing the public sector to focus on what only it cm do 
better-make decisions on welfare and the provision of public 
goods-and freeing the private sector to do what it does 
better-provide cost-effective services in an accountable and 
transparent way and mobilize investment (WWC 2000,22). 

An important new task for the public sector will be to provide targeted subsidies 

to low-income famiiies, thereby hilfilling the requitement of providing for public 



welfare while simultaneously signaling to private uüiities that each connection 

provides an equal stream of income (Fauconnier 1999; WWC 2000). This type of 

system would improve upon the current mechanism of cross-subsidies, which 

hides the true costs of water and may lead to water wastage (Fauconnier 1999). 

A key advantage of pnvate sector involvement in water service provision, noted 

in the literature, is the introduction of competition. At the operational level, 

however, this expected increase in competition has not been realized. The 

charaderistics of water infrastructure lead to mmagernent of a utility as a natural 

monopoly where "it is difficdt to introduce the sort of cornpetition which might 

bring innovation" (Milburn, n.d.). There is little sense in duplicating water 

network infrastructure and an owner may be reludant to allow a cornpetitor 

access to one's infrastructure, which has limited opportunities for meaningful 

cornpetition (Marvin et al. 1999). Although increased competition is possible at a 

conceptual level, in practice such cornpetition is seldom operationalized. This 

example demonstrates the need to share experiences with privatizing water 

utilities, to narrow the gap between conceptualization and implementation. 

Efficiencies of Public and Private Water Utilitk 

In addressing the central research question, it is appropriate to review the 

outcomes of the three supporting research questions. Distinguishable differences 

were detected between the characteristics of public and private water utilities in 

GVRD. The key difference was in water consumption. However, when 

comparing universal metering versus nonuniversal metering muniapalities, a 



much more striking difference emerged-nady that metering appeared to 

account for or even greater düterence in consumption patterns than public 

versus private. Re-examining the water consumption data for the study areas 

(fig. 5.1) reveals that the difference based on metering is 212 liters whereas the 

difference based on public or private ownership of the utilities is only 132 liters. 

CIearIy, there is a greater effiaency gain by installing meters and volwnetric 

pricing than by public or private ownership of the water utility. 

V a n c o u v e r  
+West Vancouver 
*University Endowment Lands 

Figure 5.1 Water consumption differences in the study area muniapalities 

In comparing the relative performance of public and private water utilîties in the 

implementation of best management practices, these results are much less clear. 

White Rock, the private water utility, implemented a number of BMPs, whereas 



University Endowment Lands, a public water utility, implemented few BMPs. 

Despite this difference, water consumption for UEL is only marginally higher 

than White Rock. Vancouver also implernented a number of BMPs and has not 

seen a corresponding redudion in water consumption. These results indicate 

that while BMPs are a useful tool in measuring the performance of water 

conservation programs, some BMPs are far more effective than others. 

Based on these results, and the answers to these supporting research questions, it 

is appropriate to answer the central research question. Exarnining water 

consumption in water utilities in GVRD indicates that the private water utility 

has achieved greater water consumption effiaency than public utilities. in using 

best management pradices for water conservation as evaluative criteria, there is 

evidence that the private utility implemented a number of these, but some public 

utiiities have also made progress. In detennining whether public or private 

water utiiities are more efficient at providing a supply of high-quality dxinkllig 

water, answers can be given at two different levels. The simple answer to this 

question is that the private utility achieved greater water effiaency; however, 

there are qualifications associated with this answer. White Rock Utilities Lirnited 

has achieved the lowest water consumption and a high number of water 

conservation BMPs in comparison to the other case study muniapalities. 

At a more critical level, while the private water utility achieved greater progress 

in water conservation, it is questionable whether th% is the key variable in 

determinhg water consumption. The difference in water consumption between 

the private utility and the other muniapality with universal metering is l e s  



substantial. The new drinking water management planning process-being 

undertaken by GVRD to provide strategic direction on drinking water supplies, 

water conservation strategies, and to establish goals and objectives for water 

conservation-may provide a degree of optimism that public utilities have begun 

planning for water conservation. This optimism must be tempered by the 

expedation that significant changes to the status quo may not occur. Regardless 

of the aggressiveness of this specific plan, public utilities have the potentiai to 

achieve a similar level of water effiaency as private utilities. The claim that 

private utilities can achieve levels of economic efficiency that are mattainable for 

public water utilities does not necessariiy refiect itself in water use efficiency. 

Monitoring and Data Gathering 

Perhaps the dearest message received from reviewing the literature is that 

researchers have lamented the difficulty of conducting proper effectiveness 

studies to evaluate the variety of potential water conservation programs. This 

finding indicates that more sophisticated monitoring and evaluation frameworks 

need to be adopted. Michelsen et al. (1999: 597) found that "activities were often 

aggregated in reports without descriptions of individual program efforts, specific 

dates of implementation or quantitative measure of individual program efforts." 

The lack of accurate data and information, and substandard documentation 

surrounding the implementation of the water conservation programs hinder the 

ability to test for the effectiveness of individual programs (Michelsen et al. 1999). 

In addition to program-related variables, the recording of other demand 

conditions such as price, ambient temperature, and antecedent precipitation is an 



important component of studying effectiveness (Michelsen et al. 1999). The lack 

of reliable data sets for the case studies indicates a variable conunitment to 

monitoring water use in GVRD. Since such data provide the prinapal 

mechanisrn for assessing water conservation, as well as evaluating water 

conservation initiatives, consumption statistics should be recordeci with greater 

accuracy. Without reliable data, it is difficuit to ascertain the performance of 

water utilities in achieving sustainable water use. 

In an effort to address some of these challenges noted above, a more rigorous 

monitoring and evaluation framework should be implemented. Bianchin (1999) 

proposed that the following elements be included in a monitoring and evaluation 

framework: 

Review what each initiative is expected to contribute to water effiaency, and 
what its specific goal is. Concentrate on measuable benefits. 
Define the information necessary for measuring costs and benefits of each 
initiative and i t .  contribution to overali effiaency. Identify sources where 
this information may be found and design tools for gathering it. 
Gather information in a timely manner and maintain functional and durable 
databases. 
Analyze periodically the success, cost, and other relevant characteristics of 
each initiative, such as the effect on customers' lifestyles or the natutal 
environment. 
Report on progress made, costs incurred, customer participation and 
response, and other effects, both expected and unforeseen. 

Aithough this monitoring and evaiuation framework is demanciing, there is an 

identified need for better recording of information and effectiveness studies to 

guide future research and innovation. Undertaking such a program provides an 

excellent feedback lwp to refine the water conservation strategy to ensure 

confinual improvement. 



CHAPTER 6 - CONCLUSIONS AND RECOMMENDATIONS 

As urban areas around the globe face greater environmental and financial 

limitations in providing water services, the demand for water continues to 

increase. Finding institutional arrangements that can effectively cope with this 

situation and lead us towards sustainable water use is a challenge that must be 

overcome. Achieving a sustainable supply of high-quality water is a necessary 

step in ensuring the future of cities. Lf an area adopts an institutional 

arrangements that can effectively resolve water management problems, "more 

people might by attraded to live there on the assumption that water supplies 

would be safeguarded in future" (Poyner 1998,45). Population growth may be 

an enduring concem for areas that have dernonstrated a capability to deal with 

water supply problems. As a consequence, water utilities need to remain 

.vigilant in ensuring that water resources are used as efficiently as possible. 

Water conservation has a critical roIe to play in such an effort. 

An assessrnent of water conservation initiatives within each of the case studies 

was undertaken to test whether public or private water utilities achieved 

enhanced water effiaency when compared to their public counterparts. In an 

attempt to isolate critical success variables in conserving water, characteristics of 

four municipal water systems and their implementation of various BMPs for 

water conservation were compared to highIight key distinctions among these 

case studies. The analysis of water consumption data showed important 

differences in the amount of waim consumed in each of the case studies. These 



data also demonstrated the variation in cornmitment to data collection and 

monitoring undertaken by the water utilities. In most cases, reliable data sets 

cover the past several years, but are insuffiCient for long-term water 

consumption anaiysis. Vancouver has a comprehensive data set, one that dates 

fiom 1965 to the present, and is the only reliable long-term data set. White Rock 

also has a reliable data set; however, these data only date from 1988. Data prior 

to that date is mavailable. West Vancouver has a long-term data set for the 

water it acquires from GVRD, but it approximates water consumption from 

additional sources. The accuracy of this additional data is questionable. Data for 

UEL are impossible to obtain h m  üEL as it does not record water consumption 

data. The UEL water consumption induded in this study was derived from 

GVRD data and University of British Columbia data. 

Assessing the implementation of BMPs through personal interviews was much 

more successful. For BMPs that had been undertaken in the case studies, details 

were readily available and comprised the majority of the results chapter of this 

report. Considering issues rdated to performance measunment, indicators, and 

goais and objectives of water conservatition programs, however, this research 

f o n d  that Little or no progress had been made by any of the case study 

muniapalities. This finding, combined with suspect data coilection procedures, 

indicates challmging barriers to conducting effiaency, effectiveness, or equity 

evaiuations of water conservation adVities throughout GVRD. Without the 

ability to evaluate present activities, it WU be di€ficult to ascertain whether any 

p g r e s s  is being made towards sustainable watex use. 



Whiie there were challenges in conducting an evaiuation in this research, the 

results do permit a key conclusion to be drawn. The study indicates a wide 

range in water consumption patterns amongst the case studies. in particular, 

there is a ciramatic difference in water use between muniapalities that meter 

universally and those that do not. Although there are differences among the 

utilities when public water utilities are compared with private water utilities, the 

cornparison based on meterhg and charging volumetricaiiy is much more 

striking. This research suggests that metering and volumetric pricing may have 

a greater impact on water efficiency than does public or private ownership of a 

utility. Despite the potential of public utilities for significant gains in water 

efficiency, on a comparative basis the only private water utility is the most water 

efficient in GVRD. Clearly, ownership can influence water efficiency; however, 

the relative impact appears to be less than metering and pricing. Based on these 

hdings, the study concludes with a series of recommendations for the 

institutional arrangements that currently provide the most sustainable supply of 

high quality water. 

Recommendations 

Meters, conservation pricing, and education for aU water customers. - 
Although there was a difference detected between public and private water 

utilities in water consumption, a greater difference was deteded when 

comparing universally metered utilities and nonuniversally metered utiiities. 

WMe this result rioes not diminish the finding that the sole private water 

utiiity in GVRD is the most efficient, it does raise doubts as to whether public 



or private management is the key success variables. The key to success in 

achieving efficient water consumption is likely related to metering, 

conservation pricing, and education, rather than the ownership of the 

institution that delivers the service. 

BMPs are the standards for efficient water utilities. -The use of BMPs in 

this report provides an effective and standardized mechanism to evaluate 

water conservation programs of each case study municipality. None of the 

case studies has forma1 conservation goals or objectives; thus it is impossible 

to conduct a traditional goals-based evaluation of current conservation 

practices. As discussed in chapter 4, not al1 of the BMPs examined in this 

study are presently appropriate for GVRD, Institutional differences between 

California and British Columbia make some of the BMPs, sudi as wholesale 

agency assistance programs and ULET replacement programs, inappropriate 

at the present tirne. While these BMPs cannot be implemented with the 

m e n t  institutional system, it is important to consider all of these BMPs as 

future standards of practice that every water utility shodd undertake. 

Ensure private utilities have incentives for environmental protection. - 
Private utilities have an inherent incentive to encourage water effiaency. 

That is, minimization of capital expenditures. One outcome of resource 

effidency is that environmental impacts are lessened because large, capital- 

intensive water supply projects are avoided as long as possibIe. Although 

private water utilities may produce a positive resuit for ecosystems providing 

the urban water, these utilities may also have signifiant negative 

implications for the built environment. The environmental impacts of private 

utilities will not be manifested as quickly through new supply projects, but 



rather by inaeasing pressure for regional development to aeate a larger 

customer base as a means of increasing profit. Thus a private sector f i n  

providing water service may have a signihcant interest in promoting urban 

growth and development to ensure a stable, growing customer base. If a 

suffiCient number of additional customers cm be attracted to a muniapality, 

the capital expenditures required to develop new supplies may be 

economically logical. Ultirnately, serious environmental destruction may 

result from the need to construct new water supply sources if the customer 

base is permitted to increase. 

Improve the monitoring and collection of water consumption data. - It is 
critical to establish a monitoring and evaluation framework that carefully 

records water and wastewater use, ambient environmental conditions, and 

demand conditions. With enhanced data collection, future evaluations could 

be conducted with greater confidence and reliability. Water utilities would 

also be better able to use these data for water planning as well as assessrnent 

and evaluation purposes. 

future Research 

While best management practices for water conservation are accepted in 

California, additional experience with these activities in other areas needs to be 

shared. As BMPs are impllemented and tested in other areas, collaboration 

among water utilities to find innovative solutions to common problems must be 

publicized. With the trend to increasing private sector involvement in the 

provision of public services, academic research has focused on economic and 



regdatory issues. There is a paucity of research investigating other key aspects 

of the trend to privatization. Privatization of water utilities may have significant 

impacts on regional development pressures, social polarization related to the 

discarding of low-income customers, and effectç of more infrastructural 

demands on already stressed ecosystems. These and many other, perhaps yet 

unpredicted, impacts have not been sufficiently studied. It is essential to 

consider these spatiai, enviromentd, social, and economic implications of both 

public and private water service provision before an informed debate on 

sustainable institutional arrangements can take place. 



APPENDIX I - BEST MANAGEMENT PRACTICES 

FOR WATER CONSERVATION 

Water survey programs for single-farnily residential and multi-family 
residential customers. This is basically an audit of individual customers 
residential water use. 
Residential plumbing retrofit. This targets replacement of showerheads, 
toilets, and faucets. 
System water audits, leak detection and repair. This is an audit stairing with 
metered usage to determine where losses are occrurring in the system. 
Metering with commodity rates for aU new comections and retrofit of 
existing co~ections. This is to require al1 water use to be metered and to biii 
by volume used. 
Large landscape conservation pmgrams and incentives. This is to target large 
non-residential customers and may include dedicated landscape meters. 
High-effiaency washing machine rebate programs. This is in the process of 
being adopted based on widespread product availability and financial 
viability. 
Public information programs. This consists of a variety of programs that 
promotes water conservation and water conservation related benefits. 
School education pmgrams. This consists of implementing a schwl 
education program that promotes water conservation and water conservation 
related benefits. 
Conservation programs for commercial, indus trial, and institutional accounts. 
This includes identifying and ranking these mtomers according to water 
use; offering water use surveys, customer incentives, and water conservation 
performance tarab.  

10. holesale agen& assistance programs. niis consists of the wholesale water 
supplier providing financial incentives or equivalent resouxces to the retail 
water agencies to implement water conservation efforts that are cost effective 
to the wholesale agency. 

11. Conservation pricing. This consists of moving frorn non-conserving pricing 
to conservation picin& as a minimum. 

12. Conservation coordinator. This consisk of designating a water conservation 
coordinator and possible support staff. 

13. Water waste prohiitiort. This consists of enacüng and enforcing measures to . 
prohibit single pass cooling systems and non-recimdating systems in new car 
wash and commercial laundry systems and non-recycling decorative water 
fountains. 

14. Residential ultra-low-flush toilet (ULFï) replacement programs. This 
involves implementing a program to replace existing high-water-ushg toflets. 

Source: CUWCC, 1999 



APPENDIX II - GREATER VANCOUVER REGIONAL DISTRICT MEMBERS 

City Members 

Burnaby 
Coquitlam 
Langley City 
New Westminster 
North Vancouver City 
Port Coquitlam 
Port Moody 
Richmond 
Surrey 
Vancouver 
White Rock 

District Members 

Delta 
Langley Township 
Maple Ridge 
North Vancouver District 

i Pitt Meadows 
West Vancouver 

Village Members 

Anmore 
Belcarra 
Lions Bay 

A (University Endowment Lands) 
C (Bowen Island, Howe Sound, Bamston Island, Indian Am, West of Pitt 
Lake) 



APPENDIX III -INTERVIEW GUIDE AND CONSENT FORM 

Themes For Discussion 

What is the curent status of the municipal water system, in terms of the 
following characteristics? Are data available for previous years? 

Average water use (L/capita/day) 
Aggregate water use (L/day or L/year) 
Source water capacity (Llyear) 
Water quality delivered to customers 
Total volume (m3/year) 
Average, Peak, and Max day demand (L/s) 
Water rates ($/L) (operation costs & costs to customers - by sector) 
Industrial, residential, co.mmercia1, agricultural usage 

a Usage of water meters - by sector 

Please teil me about the goals and objectives that your organization/agency/ 
department has for its water conservation initiatives. 

What water conservation adivities have been undertaken by your 
organiza tion/agency /department? 

In your opinion, which of these activities are essential to a successful water 
conservation initiative? 

Do you have a measure of how effective these activities have been? What 
indicators are being used to gauge progress? 

How does your utility benefit from water conservation initiatives? How will 
the water customers benefit from these initiatives? 

1s it important to undertake water conservation in Greater Vancouver/your 
muniapality? 1s there a justification for enhancing water conservation? 

Why has there not been more done for water conservation? 

Do you have a water shut-off policy? If yes, please describe the policy. 



I n t e ~ e w  Consent Fonn 

To: 
Fax: 
Researcher: Andrew ûoi 
Research Group: Water Planning and Management 

School of Resource and Environmental Management 
Simon Fraser University 

Contact Telephone: 604-275-3070 Fax: 604-291-4968 
Email akdoi@sfu.ca 

The purpose of this form is to request your consent in participating in a personal 
interview related to your experiente in urban water management in Greater 
Vancouver. Your involvement in municipal water management has given you 
first-hand experience in water planning. My research depends on the 
perspectives and opinions of individuais such as you. 

Interviews are being conducted with representatives from a number of GVRD 
municipalities to gain an appreciation of water management in the region as a 
whole. Information generated from the interviews will be used in a major 
research paper for a graduate program in natural resource and environmental 
management and will be made available to the public. The paper will focus on 
the range of activities currently being undertaken by municipalities in GVRD for 
water conservation and effiaency, 1 have included sorne themes for discussion 
on the foliowing page for our meeting on ,2000. Please take 
this agenda strictiy as a starting point and advise me of additional insights or 
directions that you feel would enhance my research. 1 would be happy to hear 
any additional comments that you feel may be relevant. 

The interview will take about 30 minutes. Your participation is voluntary and 
you may terminate the interview at any tirne. Your personal responses will not 
be disclosed in the study, and should you have any concerns or complaints in 
this regard, you may contact my supervisor, Dr. Chad Day, Professor at the 
School of Resource and Environmental Management at Simon Fraser University, 
Burnaby, B.C. , V5A 1% Tel: 604-291-3067 Fax: 604-291-4968 Email: jday@sfu.ca. 

Your signature below will serve as acknowledgement that you have received a 
copy of this consent form and have agreed to participate in this research. When 
signed, please return this fom to me by fax (if possible) to 604-291-4968 or by 
mail. If you have any questions regardhg the interview or research, please cal1 
me at 604-275-3070. If you would Like to obtain a copy of this study, upon its 
completion, please indicate below. 

Thank You. 

Subject consent: Date: 

Yes, send me the study No thanks 



APPENOIX IV - CONTACT LIST 

Rickc0~~)ux 
Secretary to the Comptroller 
Office of the Comptroller of Water Rights 
Utility Regdation Section 
Water Management Branch 
Ministry of Environment, Lands, and Parks 
Govemment of British Coiurnbia 
3d flmr - 2975 Jutland Road 
Victoria, EC V8W 9M1 
25û.387.6355 

Greater Vancouver Regional District 
Communication and Education Department 
3d floor - 4330 Kingsway 
Burnaby, BC V5H 4G8 
604.432.6339 604.432.6399 
conunnuned@gvrd.bc.ca 

Andrew Marr 
Senior Project Engineer 
Policy and Planning Department 
Greater Vancouver Regional District 
gh floor - 4330 Kingsway 
Burnaby, BC V5H 4G8 
604.436.6807 604.436.6821 
andrew.marr@gvrd.bc.ca 

Eric Mazzi 
Manager, Mechanical Utilities 
UBC Utihties 
University of British Columbia 
2040 West M d  
Vancouver, BC V6T 122 
604.822.4179 604.822.8833 
eric,mitZZi@ubc.ca 

Chester Merchant 
General Manager - 
White Rock Utilities Limited 
#102-1440 George Street 
White Rack, BC V4B 4A3 
604.536.6112 604.536.3412 
cmerchan~bc.sympatico.ca 



Mike Middhass 
Operations 
District of West Vancouver 
750-1Th Street 
West Vancouver, BC V7ü 3T3 
604.9257109 604.925.5968 
mmiddlemass@&trict.west-van.bc.ca 

Jeff Sm* 
Water Conservation Analyst 
Waterworks Design Branch 
Engineering Services 
City of Vancouver 
Suite 407 - 515 West 10h Ave. 
Vancouver, BC V5Z 4A8 
604.871.6144 604.871.6190 
jeff-smyth@aty.vancouver.bc.ca 

Bruce Stenning 
Manager 
University Endowment Lands 
Minisfxy of Municipal Affairs 
Government of British Columbia 
5495 Chancellor Boulevard 
Vancouver, BC V6T 1E2 
6û4.660.1810 x28 604.660.1874 
bstennin@hqmarh.gov.bc.ca 

Doug Wylie 
Assistant Director 
Operations 
District of West Vancouver 
750-lP Street 
West Vancouver, BC Vïü 3T3 
604.925.7159 604.925.5968 
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