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Preface

Canadians are just beginning to understand that fresh 

water is both precious and scarce. Renewable fresh-

water is approaching full allocation in many regions. 

This has prompted debate on reforming water allocation 

policies to promote the long-term sustainability of our 

renewable freshwater resources. 

This report describes some of the key mechanisms 

available to allocate water in times of scarcity, with a 

particular focus on markets and market mechanisms. It 

highlights some of the advantages and disadvantages, 

as well as recent experiences in jurisdictions—such as 

Alberta—that have begun to include markets formally 

in their water allocation framework.
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Water scarcity increasingly affects the ways 

Canadians live, work, and play. In some of 

Canada’s most populated areas and in key 

agricultural regions, limits to water use are becoming 

necessary. A changing climate will impact precipitation 

patterns affecting timing and availability of fresh water 

and will potentially increase regional water scarcity. 

WatEr rights and thE canadian 
approach to allocations

Water rights can be viewed as a type of property right, 

which may, in some cases, convey rights of ownership 

and control. The right to transfer water is limited by the 

existing water laws and the type of water allocation regime 

in place. Water is fundamental to ecosystem processes; 

variable over time, space, and form; and centrally import-

ant to human life and the economy. These qualities make 

water, as property, a complicated issue, and its role as a 

tradable commodity is often severely contested. 

Canadian water allocation regimes do not provide suffi-

cient flexibility to cope effectively with increasing and 

persistent scarcity. In Canada’s most water-scarce 

regions, prior allocation—or the first-in-time, first-in-

right (FITFIR) principle—governs water allocations. 

Prior allocation locks into place past use patterns.  

Going With the Flow?
Evolving Water Allocations  
and the Potential and Limits  
of Water Markets in Canada

ExEcutivE summary

at a glance
Water scarcity is emerging as a challenge   �
in some parts of Canada and will require  
new approaches to water management and 
governance.

Canadian water allocations systems, includ- �
ing the Western provinces’ first-in-time, first-
in-right approach, are generally rigid and pay 
insufficient attention to ecosystem needs or 
changing priority uses.

Market mechanisms, when situated in an  �
appropriate institutional context, may help 
reallocate water to ecosystem protection and 
priority uses, but do not solve problems such 
as poor management, existing over-allocation, 
or failing water governance.

Continued dialogue, increased understanding  �
of policy options, and established ground 
rules should be minimum prerequisites to 
expanding the role of markets in Canadian 
water allocation regimes. 
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It does not protect ecosystem services or reflect inter-

actions between ground and surface water. Prior alloca-

tion does not easily accommodate new users or uses, and 

is not flexible enough to address emerging challenges 

such as increased urbanization, new priorities, or climate 

change. 

WatEr scarcity and thE potEntial  
of markEts

Policy responses to emerging water challenges often 

include proposals to increase the use of market prin-

ciples in water allocations. Putting a price on water  

creates incentives for conservation and efficiency of 

use, and eventually may result in reallocating water to 

higher value uses. However, the definition of “higher 

value” often differs between groups. Some may see 

higher value in ensuring enough water is allocated to 

fulfill ecosystem functions, while others would use  

the dollar value of proposed water uses as the sole 

measure of higher value. A well-designed market has 

the potential to reduce the role of regulators in the con-

tentious and politically difficult role of reallocations. 

Individuals engage in transactions to accommodate  

new and changing priorities for water use. Finally, 

water managers—including government and broader 

civil society—benefit by using markets to maintain  

or enhance ecologically beneficial water flow under 

certain types of water trading regimes. 

Water markets are not a panacea for the shortcomings 

of existing systems. They cannot compensate for poor 

management practices, nor solve problems of over- 

allocation, and may create incentives for further with-

drawals in already stressed ecosystems. The impact of 

water markets on rural agricultural communities is not 

well understood. In addition, impacts on third parties are 

hard to predict and difficult to address when transactions 

change long-standing allocations. At a minimum, com-

munities must have a role in ensuring adequate instream 

flow levels within the watersheds in which they are 

situated if water markets are to be successful. 

WatEr markEts in practicE

Case studies of existing water trading systems demon-

strate these tensions. (See Appendix B.) Alberta has 

implemented legal and regulatory changes enabling 

transfers of water allocations within the water-stressed 

South Saskatchewan River Basin. Evidence from this 

emerging water market is mixed: while transfers have 

mostly been within the agricultural sector, there have 

been some inter-sectoral trades that accommodate new 

users, including rural domestic users. Some of these 

trades rely on conservation improvements, effectively 

expanding supply. Other transactions exacerbate supply 

constraints when under-used allocations are traded to 

those who utilize the allocations more intensively, and 

in some cases, for commercial and recreational uses of 

debatable social value—such as casinos and racetracks. 

prior allocation of water does not easily accommodate 
new users or uses, and is not flexible enough to address 
emerging challenges such as increased urbanization, new 
priorities, or climate change .

Since the 1970s, California has implemented a series 

of reforms to incorporate water transfers in its multi-

faceted approach to water resource management. Water 

use is governed by prior appropriation and riparian 

rights, resulting in a complex legal framework. Water 

management planning authorities deal with surface 

and groundwater management and have the power to 

authorize transfers. California’s track record shows that 

transfers are largely from and within the agricultural 

sector. Crop idling is a major source of trades, and has 

created local backlash against trading, as fallowing 

creates economic losses in rural agricultural commun-

ities. Three principles have emerged to help govern 

Californian water trades: 

no injury to other users;  �
no unreasonable effects to fish and wildlife; and �
minimization of local economic effects of transfers.  �
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In the U.S. Pacific Northwest, a water transfer program 

has used market principles to increase instream flows  

in water-stressed streams. The Columbia Basin Water 

Transfer Program is a unique case: it benefits from an 

annual federal appropriation of US$4.5 million to fund 

its operations and water purchases. Its mandate follows 

the strict requirements of the Endangered Species Act  

to restore the habitat of threatened and endangered  

species, and the Northwest Power Act, which requires 

mitigation for ecosystem damage created by the series 

of large hydroelectric projects in the Columbia River 

Basin. This program demonstrates that water markets 

can increase conservation and achieve higher instream 

flows under the right set of circumstances. 

thE path forWard

Before introducing more water markets in Canada, 

significant water governance reform is required. Basic 

ground rules for markets need to be established—

including strong counterbalancing mechanisms to  

protect third parties, ecosystems, and the public good; 

and a significant commitment to, and resources for, 

basic water science and management and regulatory 

capacity, including monitoring and enforcement. 

This report recommends the following steps for  

policy makers and stakeholders exploring the role  

of markets in water allocations: 

promote dialogue on the role of markets in water  �
allocation and reallocation;

increase understanding of policy alternatives; �
clarify trade law implications surrounding water  �
rights marketing;

establish clear ground rules; and �
proceed cautiously.  �





Our understanding of the factors driv-

ing change—the five ‘Ps’ (planet, 

people, past, politics, policies)—leads 

us to believe that the water challenge 

facing our world is potentially as ser-

ious as climate change.

—B. Flowers, Business and the World of Water 

World Business Council on Sustainable Development

Water is a critical issue that will affect virtu-

ally all sectors of society either directly or 

indirectly over the next few decades. Around 

the world, financial institutions, companies, and other 

organizations are assessing their water risks, and key 

among these risks is scarcity.1

1 To address the importance of this issue, the World Business 
Council on Sustainable Development (WBCSD) has launched a 
Water Project to engage a broad cross-section of the business 
community in critical water issues. See WBCSD, Water and 
Sustainable Development.

Introduction—Water Markets  
as a Response to Water Scarcity

chaptEr 1

chapter summary
Water scarcity is becoming more prevalent in  �
Canada.

Trading allocated water rights is one policy tool  �
to address scarcity. To date, Alberta is the only 
province or region using this tool in Canada.

This report considers the benefits and limits  �
of market-based transfers of water use rights 
for Canada. 

The analysis provides a broad overview for  �
policy makers and decision makers. It includes 
theoretical and practical issues drawn from  
a literature review and case studies, and pro-
vides recommendations for further action.
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Canada, despite perceptions of water wealth and a firmly 

entrenched myth of abundance, is not immune to water 

scarcity, especially in densely populated and key agri-

cultural regions of the country.2 In addition to overuse 

and population pressures, degradation of water bodies is 

another potential cause of water scarcity. Droughts and 

changing weather patterns due to climate change will 

also increasingly affect supplies.

a sustainable water allocation system involves many 
competing priorities, including working within the  
ecological limits of availability; accounting for social 
equity needs; and maximizing economic productivity .

Greater use of markets to allocate water is one policy 

response to scarcity that is receiving more attention world-

wide and in Canada. This report is an overview of some 

of the issues involved with using market principles to 

address water scarcity. 

Evidence of formalized transferable water rights is begin-

ning to emerge—primarily in Alberta. Yet the wide-

spread introduction of similar systems across Canada is 

unlikely because of the nature of the water supplies in 

many regions and the historically based water laws that 

govern the resource across much of the country. Support 

for market solutions by some politicians, water managers, 

and policy experts also often outstrips general public 

support for this type of policy solution. This occurs 

despite evidence that a greater use of markets—when 

appropriately situated in a broad package of water 

reforms—has the potential to improve the share of 

water currently allocated to environmental needs.

Deciding who gets to use what share of water in times of 

scarcity is the job of water allocation systems (usually 

articulated through provincial water laws and regulations), 

which historically have not allowed licensed users to 

trade their allotted shares of the resource. Users—such 

as municipalities, irrigation districts, and larger indus-

trial users—obtain rights to water through allocation 

2 Percy, “Responding to Water Scarcity in Western Canada.” 

systems, which vary widely across Canada.3 A critical 

aspect of the water challenge in Canada is to manage 

water allocations in a sustainable manner. A sustainable 

water allocation system involves many competing prior-

ities, including working within the ecological limits of 

availability; accounting for social equity needs; and maxi-

mizing economic productivity, which includes fostering 

efficiency and allowing water to go to the most eco-

nomically valuable purposes. As many governments 

across Canada are considering water governance, man-

agement, and allocation reforms, it is an opportune time 

to examine whether greater use of markets can comple-

ment existing (or proposed) allocation systems to 

address scarcity.

There are various options for obtaining more water or 

changing water from its existing allocated uses in times 

of scarcity:4

Expand supply through increased diversions or 1. 

pumping of groundwater; expanded or new dams  

or other storage options; or through desalination 

(supply development).

Reuse and recycle industrial and municipal water 2. 

and rainwater harvesting (multiple uses).

Increase water productivity through efficiency, wise 3. 

use and conservation (demand management and the 

soft path). 

Regulatory reform and government or public inter-4. 

vention (prioritization).

Reallocate water from current uses to new ones 5. 

through water market and trading (water rights 

transfer). 

This report addresses the final option: increasing the use 

of markets to facilitate water rights transfers. Integrating 

market principles is not necessarily a natural evolution 

of water allocation systems. It is one of many options 

and a deliberate policy choice with specific benefits, 

consequences, and responsibilities, all of which will  

be explored in this report. 

3 Water allocation rights are different from water access issues 
(such as municipal water services—the method by which the vast 
majority of Canadians, including many businesses, access water). 
This report focuses on allocated rights.

4 This list of options is adapted from Glennon, “Water Scarcity, 
Marketing and Privatization.” 
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purposE of thE rEport

This report reviews the potential benefits—and limits—

of market-based transfers of the right to use water (often 

called water markets) into Canadian water allocation 

regimes to address water scarcity. 

The information and discussion in this report are based 

on a review of the literature, an investigation of a variety 

of specific case examples, and a series of interviews 

with individuals working in the field, complemented by 

input from a selection of leading Canadian water experts 

from different disciplines and sectors. 

this report’s information and discussion are based on a 
literature review, an investigation of a variety of specific 
case examples, and a series of interviews .

hoW thE rEport is organizEd

This chapter introduces the topic, provides critical back-

ground, and lays out the purpose and focus of the report. 

Chapter 2 reviews water rights in their broader context 

and outlines the range of governance reforms that should 

be considered before embarking on a system that empha-

sizes transferable water rights. It outlines how existing 

water allocation regimes in Canada can evolve to take a 

more ecosystem-based approach to address the challenges 

of scarcity and climate uncertainty. 

Chapters 3 and 4 provide the core focus of the report. 

Chapter 3 explores the opportunities and drawbacks of 

using market mechanisms to achieve a more efficient, 

equitable, and economically productive allocation of water 

that also protects ecosystem function. It also outlines 

some safeguards needed to ensure a robust system that 

can also protect the broader public interest. Practical 

experiences with water rights transfers both in Canada and 

abroad are reviewed in Chapter 4. This fourth chapter 

also introduces and discusses some of the ongoing debates 

associated with water markets.

Throughout these chapters, the analysis is guided by the 

following core questions: 

To what extent can integrating market principles  �
into transfers of water rights and allocations help 

address the challenges of increased scarcity? What 

are the limits to their usefulness?

In a market-based allocation system, how are eco- �
systems protected? Can market principles improve 

ecosystem services?5 

How does a market-based allocation system address  �
basic human needs for water and questions of equity? 

What lessons have been learned elsewhere that would  �
be applicable in informing Canadian law and policy 

reforms incorporating market principles in water 

allocation?

Chapter 5 summarizes the research and recommends a 

set of guidelines for moving forward. Finally, the appen-

dices provide additional background materials including 

a bibliography, interview questions and key point sum-

maries, and case studies from other jurisdictions.

5 Ecosystem services are “the conditions and processes through 
which natural ecosystems, and the species that make them up, 
sustain and fulfill human life. These services include purification of 
air and water, mitigation of floods and droughts, detoxification and 
decomposition of wastes, generation and renewal of soil and soil 
fertility, and a host of other beneficial functions.” Dailey, “What are 
Ecosystem Services?” pp. 3–4.



We have been quick to assume rights to 

use water but slow to recognize obliga-

tions to preserve and protect it . . . In 

short, we need a true water ethic—a 

guide to right conduct in the face of 

complex decisions about natural systems 

we do not and can not fully understand.

—Sandra Postel, Last Oasis 

Director, Global Water Policy Project and the Center 

for the Environment, Mount Holyoke College 

WatEr rights and Why thEy mattEr 

When water is abundant, defining the water 

rights of those who share the same river, 

lake, or aquifer is relatively unimportant. 

However as populations grow, demand for water 

increases, especially in households, agriculture, and 

industry. Water scarcity—or perceived scarcity—is 

what ultimately prompts discussions of water rights 

reform and reallocation methods like water markets.

Water Rights and Allocations  
in Canada

chaptEr 2

chapter summary
Surface water rights in Canada vary across  �
provinces and territories and are based on a 
variety of systems including: riparian rights, 
civil law, prior allocation, and authority man-
agement. Common law water rights have been 
modified significantly by statute.

Existing water allocations and rights mechan- �
isms were not designed with ecosystem pro-
tection or transfers in mind.

Several mechanisms to reallocate or re-pri- �
oritize water uses exist, such as: involuntary 
sales, apportionment, litigation, negotiated 
multi-stakeholder agreements, agreements 
between rights holders, and markets.

Water rights reforms must reflect broader  �
governance considerations and are ideally 
situated in a broader strategy for long-term 
water security and sustainability.
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Quality of life is affected not only by physical access to 

water, but also by the degree of influence people have on 

decisions about water and its allocation.1 Water rights 

and the coupled access and use of the resource mediate 

the human–environment interaction and directly impact 

ecosystem—especially aquatic and riparian—health. 

This in turn directly impacts community prosperity.

diffEring concEptions of WatEr rights  
as propErty rights
Water rights are a type of property right. Broadly defined, 

property rights are “the set of economic and social rela-

tions defining the position of each individual with respect 

to the utilization of scarce resources.”2 As long as the 

resource is plentiful, little pressure to define or enforce 

those rights exists—however, as scarcity increases and 

competition intensifies, clarity becomes critical to 

defuse conflict. 

Property rights are not just about “ownership” and the 

ability to do what one wants with property; a better 

frame of understanding is to think of property rights  

as divisible—as bundles of rights that different parties 

may hold.3 These bundles can be separated into various 

categories including: 

the right to access and use the property (including  �
withdrawal); 

the right to control other’s use of the property  �
(including decision making to manage the resource 

and exclude others from it); and 

the right to alienate or transfer the right to the  �
resource to others (including transfers and trades). 

This type of bundling roughly aligns with three broad 

rights of use regimes and the associated institutions 

commonly seen in the water context:4

public property (bureaucratic allocations) � —the state 

holds rights, usually with government agencies, 

through deferred authority, and directs who does 

and does not receive water in accordance with 

1 Bruns, et al. (Eds.), Water Rights Reform. 

2 Furubotn and Pejovich, “Property Rights and Economic Theory,”  
p. 1138. 

3 Schlager and Ostrom, “Property Rights Regimes and Natural 
Resources.”

4 Bruns et al. (Eds.), Water Rights Reform.

bureaucratic (and political) policies and procedures 

(for example through licensing or permitting). This 

is the most common form of water rights regime 

used in Canada, with provincial bureaucracies 

administering licensing and permitting. 

common property (user based allocations) � —water users 

join together to coordinate their actions, managing 

water resources as a form of common property with 

collective decision making. This is common with 

cooperatives or irrigation districts, and in Canada, 

this model is usually nested in a broader public 

property based system.

private property (market allocations) � —corresponds with 

the right of use being held by individuals, corporations, 

or organizations. Water is allocated and reallocated 

through private transactions, with owners trading 

water through short- or long-term agreements reallo-

cating temporary and permanent rights in response to 

prices. This involves the creation of water markets 

and is increasingly common in parts of the U.S. and 

Australia.

property rights are not just about “ownership” and  
the ability to do what one wants with property .

It is important to note that these allocation institutions 

(and associated property types) are not mutually exclu-

sive and can be combined in various ways at different 

locations and across different levels of water manage-

ment. For example, all three types may be used within  

a given basin, with some groups of users making coll-

ective choices, while others (such as farmers) engage in 

transfers and agency administrators allocate water 

resources through licences and regulations. 

The introduction of property rights to water, and the 

introduction of markets in such rights, is very complex 

and costly. It is not something to be undertaken lightly. 

For example, property rights need to be defined, identi-

fied, and registered; supply needs to be metered and 

monitored; and transfers of water rights need to be 

evaluated and approved.5

5 Bjornlund, Water Scarcity and its Implications for Land 
Management.
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In this context, the public trust doctrine is an important 

concept. It asserts that certain resources are of too high 

a public value to be given over to private control, but 

should be held in trust by the state for the public good. 

As a general approach, it offers opportunities to uphold 

broader community values when considering the use of 

resources like water. (See box “The Public Trust Doctrine 

in the United States.”) It is most commonly asserted in 

the context of waterways to ensure that they remain 

usable for navigation, commerce, and fishing.6 It is far 

more common in the U.S. than in Canada for a host of 

reasons beyond the scope of this report.7 Nonetheless, 

the public trust concept has the potential to play a key 

role in water governance and management in Canada. 

lEgal and rEgulatory framEWorks  
in canada

Water allocation systems provide the rules and procedures 

for assigning rights and establish the processes used to 

decide how water should be shared among various users 

across industrial, agricultural, municipal, and domestic 

sectors. Ideally, allocation systems will also reserve 

water to sustain the environment. Effective, efficient, 

and equitable water allocation systems are critical to 

maintaining and enhancing environmental quality,  

economic productivity, and social well-being.8

6 Instream Flow Council, Instream Flows for Riverine Resource 
Stewardship.

7 See, e.g., Von Tigerstrom, “The Public Trust Doctrine in Canada;” 
Gage, “Public Rights;” and Kidd, “Keeping Public Resources in 
Public Hands.” 

8 de Loe et al., Water Allocations.

Water allocation arrangements reflect differing historical, 

geographic, and cultural traditions and conditions. Water 

laws historically promoted settlement and agricultural 

and industrial expansion. Today, as water demands 

increase, water allocation arrangements are evolving  

to address the myriad pressures increasingly placed  

on water systems. These pressures are most acute in 

water-stressed areas such as southern Alberta, southern 

Saskatchewan, the Okanagan Basin in B.C., and limited 

parts of Ontario. The challenges include resolving ten-

sion among users with historically secure rights and 

protecting surface and groundwater water flows for the 

environment (traditionally not a water-rights holder). 

A recent legislative review of provincial powers to enact 

water quality (not quantity) trading systems found that 

“most jurisdictions seem to have the means to initiate a 

trading program, through either a watershed management 

planning process, a nutrient management plan, or some 

other planning process.”9 Further legislative reviews 

would be required to determine if legislative obstacles 

to the enactment of water quantity trading programs 

exist in any jurisdiction in Canada. (See box “Water 

Quality Trading.”)

9 Policy Research Initiative, Can Water Quality Trading Help to 
Address Agricultural Sources of Pollution? p. 5.

the public trust doctrine in the united states 

U.S. courts have held that consumptive water rights are 
subject to the Public Trust Doctrine, and that water rights 
or regulatory approvals of withdrawals must also adhere to 
the doctrine where feasible. One of the most famous cases, 
and a leading precedent, is National Audubon Society v. 
Superior Court of Alpine County. In this 1983 Californian 
case, the court ordered the State Water Resources Control 
Board to review the 42-year old grant of Mono Lake waters to 
the City of Los Angeles. The review determined that water 
diversions should be reduced by two-thirds to decrease 
ongoing significant environmental damage and to maintain 
public trust values in Mono Lake. Water Quality trading

A recent project by the Policy Research Institute exam-
ined the extent to which water quality trading (WQT) and 
variants of this policy instrument could be applied in the 
Canadian context. An important conclusion from this report 
was that “WQT will be a useful instrument in Canada only 
when local stakeholders and other relevant parties have 
decided to invest time and energy in making it work, and 
after they have collectively agreed that the tool offers 
potential benefits.”1 In other words, it is possible to intro-
duce water quality trading; no barriers are in the way, other 
than the not inconsiderable factors of political will and 
public acceptance.

1 Policy Research Initiative, Can Water Quality Trading Help  
to Address Agricultural Sources of Pollution? p. 33. 
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currEnt approachEs to WatEr allocations  
in canada 
Canada’s approach to water law in general, and water 

allocations in particular, varies significantly from prov-

ince to province. 

In Canada, the provinces have primary responsibility 

for the regulation of ground and surface and water, with 

water generally owned and managed by the Crown.10 

Clear federal interests also exist in defining Aboriginal 

water rights, trans-boundary (including interprovincial) 

waters, waters on federal lands, and issues concerning 

navigation and fisheries. 

Surface water rights in Canada are based on the English 

common law rule of riparian rights. This riparian system 

then evolved to address the range of differences in climate, 

geography, and development priorities across the nation 

and resulted in the development of distinct systems, 

including:

regulated riparianism � —administrative licensing on top 

of the traditional court-made riparian doctrine. Under 

this system, direct water users (over a set volume) 

must have a permit to use water (up to an established 

limit) from an administrative agency. Ontario and 

some of the Atlantic provinces use this system. 

civil law tradition � —a hybrid system based on riparian 

rights and adapted from a civil law tradition. Quebec 

uses this system.

prior allocation � —enshrines the FITFIR principle, 

where right to use is acquired upon allocation and 

requires the act of diverting water from its source 

and applying it to a “beneficial use.” B.C., Alberta, 

and Manitoba use this system.

authority management approach � —where government 

delegates responsibility for allocation decisions to 

various regional or resource boards or bodies. The 

Yukon, Nunavut, and the Northwest Territories use 

this system.

10 For example, S 2 of British Columbia’s Water Act contains the 
Crown ownership provision stating: “The property in and the right 
to the use and flow of all the water at any time in a stream in 
British Columbia are for all purposes vested in the government, 
except only in so far as private rights have been established under 
licences issued or approvals given under this or a former Act.” 
Water Act. R.S.B.C. 1996, c. 483, s. 2. 

groundWatEr—thE oftEn forgottEn rEsourcE
Groundwater rights evolved differently. In the English 

common law tradition, groundwater was treated more 

often as an exclusive right.11

English judges applying common law principles to water 

conflicts extended riparian rights to groundwater flowing 

in defined channels, while the rule of absolute capture 

applied to all other sources of groundwater: landowners 

could use water under their soil regardless of any injury 

caused to their neighbours. The law treated these two 

sources of water differently, despite their interconnec-

tivity as part of the same hydrologic system, and led to 

significant fragmentation resulting in ineffective manage-

ment and governance.

surface water rights in canada are based on the English 
common law rule of riparian rights .

Evidence of this distinction is still apparent, as many 

water allocation systems in Canada do not adequately 

protect groundwater; for example, the province of B.C. is 

the only province that does not have a general licensing 

or permitting system for groundwater withdrawals, 

meaning that a well can be drilled without regulatory 

permission. Naturally, this creates significant challenges 

for any water allocation reform process. 

Ground and surface water are part of the same resource.12 

Experts increasingly recommend integrated ground and 

surface water management.13 Water scarcity may require 

managers to restrict or prohibit the issuance of new sur-

face or groundwater licences. However, in areas where 

groundwater is not subject to a licensing system, water 

users may increase their rates of groundwater pumping, 

defeating the purpose of the surface water restrictions, 

and failing to solve the scarcity problem.

11 Providing liberty to extract, but not a right to prevent others  
from doing the same. See for example, Acton v. Blundell (1843) 
12 M. & W. 324, and Chasemore v. Richards (1859) 7 H.L.C. 349, 
where groundwater law was based on the rule of capture (funda-
mentally a no-liability rule).

12 Winter et al., Ground Water and Surface Water.

13 Rosenberg International Forum on Water Policy, Report on Water 
Policy to the Ministry of Environment, p. 14. 
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contExt for WatEr rights transfErs in canada
Except in a few areas where a certain stream reaches or 

groundwater aquifers are stressed, water is generally 

abundant enough that a potential new water user can 

almost automatically obtain government approval for the 

new use.14 The only regions where widespread scarcity 

is a problem—a fundamental requirement for markets 

to function—are in the Prairies and parts of B.C. where 

prior allocation—the FITFIR principle—forms the legal 

framework. 

Prior allocation15 and the FITFIR principle ensure that 

the earliest granted licensee (the “senior” rights holder) 

is entitled to receive the entire amount stipulated in their 

licence before the next “junior” licensee can receive any 

water at all. Initially, regulators granted permanent water 

rights. More recently, rights are granted only for a lim-

ited time—usually long enough to protect the licensee’s 

investments.16

This model has become increasingly complex over the 

years, as specific amendments have been created in 

response to emerging concerns. However there are four 

features of the basic Western model that remain substan-

tially unchanged in all Western jurisdictions:17 

the Crown retains ownership of water;  �
the Crown distributes rights to water on a first-come,  �
first-serve basis; 

water rights that were granted for an indefinite period  �
are now being granted for a specific term; and 

competition between licensees for the available   �
supply of water is governed in law, but not always  

in practice, by the principle of prior allocation.

14 For example, R. de Loe, a noted expert in water security, estimates 
that in the Canadian portion of the Great Lakes Basin, in most 
other river basins east of the Manitoba-Ontario border, and in the 
northern territories, current water withdrawals are less than 5 per 
cent of the renewable supply and consumptive use (excluding 
return flow) is generally less than 1 per cent. R. de Loe, personal 
communication with Oliver Brandes, May 9, 2008.

15 Prior allocation is the Canadian application of the “prior appropria-
tion” concept used in the United States. It holds that the date of 
licence issue (not the date of the appropriation itself) establishes 
seniority. 

16 Percy, Water Rights Legislation, p. 35. 

17 Percy, “The Limits of Western Canadian Water Allocation Law.” 

To free up water for new users, this system, in most cases, 

has been modified to recognize the relative importance 

of different uses. Statutory preferences list the main 

uses in priority order, usually listing domestic uses first, 

followed by municipal, industrial, irrigation, and finally, 

other uses. A new user who needs water for a higher 

purpose can apply to a designated official, usually an 

environment ministry civil servant, for the cancellation 

of an existing licence used for an inferior purpose. 

initially, regulators granted permanent water rights . more 
recently, rights are granted for a limited time—usually 
long enough to protect the licensee’s investments .

Although governments do have some discretion to 

reserve unallocated water for the public interest, this 

right has generally been exercised to make water rights 

available for large irrigation and hydroelectric projects 

and not ecosystem needs.18 Problems with this system are 

most severe in areas where water shortages are common. 

In southern Alberta or B.C.’s interior, for example, some 

streams have been licensed beyond the volume of water 

that is actually available.

limits of Existing systEms and 
options for rEform 

Decision makers continue to focus on tradeoffs between 

urban, agricultural, and industrial consumption when 

allocating water, often paying inadequate attention to 

ecosystem needs. (See box “Water Scarcity and Allocation 

Failures: A Recent Ontario Example.”)

In many cases, the administrative rules that guide these 

decisions share the same central defects of the common 

law systems—they do not promote the optimum use  

of water and are too rigid to adapt to changing societal 

priorities. 

18 Percy, Water Rights Legislation.
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The FITFIR system prevalent in the West may no longer 

be adequate for dealing with the modern challenges of 

increasing demand and scarcity, especially in the con-

text of climate change. Recent detailed analysis outlines 

a number of systemic weaknesses including:

limited promotion of water conservation and efficiency;  �
insufficient consideration of environmental and  �
social equity factors in allocation decisions, and

inflexibility in the face of uncertainty. � 19

Historically, Canadian water laws created water rights that 

were free, secure, indefinite, and not readily transferable—

good for the purposes of the day, but ill suited to the 

modern challenges of water sustainability and long-term 

community prosperity. 

19 For a more detailed discussion, see Brandes and Maas, “What We 
Govern;” and Nowlan, Buried Treasure. 

Water allocation systems embody certain policy prior-

ities; past objectives may no longer be current priorities, 

and so ultimately beg the questions: What are the water 

allocations systems for? What should they be trying to 

achieve? 

it is preferable to take a holistic look at water allocation 
problems before delving into specific potential solutions 
such as water markets .

a holistic approach to WatEr govErnancE  
and managEmEnt rEform
Water rights transfers are often proposed to address the 

limits of current allocation systems. The real question 

is: To what extent is broader water governance and 

management reform needed to address the question of 

over-allocation and reallocation of existing uses? Water 

rights transfers based on market principles are a specific 

type of possible reform, but represent only one option. 

It is preferable to take a holistic look at water allocation 

problems before delving into specific potential solutions 

such as water markets. 

Rather than proposing water rights transfers as 

the solution to our water allocation problems, we 

should focus on improving water and environ-

mental governance before eventually considering 

water rights transfers as one potential—but  

limited—tool for water use management.20

Scarcity is rapidly emerging as a major challenge for 

water management in some areas of Canada. Many 

options—including developing water markets—exist to 

deal with this challenge. (See box “Policy Options for 

Reallocating Water in Times of Scarcity.”) Ultimately, 

however, it is about how, and whom, society wants to 

make the decision to allocate water. Is it government—

through legislated identified priorities or communities 

delegated by senior government and guided by key 

principles such as sustainability or specific principles, 

or is it markets and voluntary exchanges—based on 

perceived value associated with water? 

20 Christensen and Linter, “Trading Our Common Heritage.” 

Water scarcity and allocation failures:  
a recent ontario Example

The Ontario approach to water permitting is an example of 
the riparian rights-statutory system.1 This system evolved 
during a period when relative water demands were less sig-
nificant and an understanding of the ecological processes 
of aquatic and riparian ecosystems was less sophisticated. 
Preservation of environmental values is dependent upon 
administrative policy and discretion. As the demand for water 
increases and the level of understanding of ecosystem 
function improves, the shortcomings of this system are 
more apparent.

For example, in the summer of 2000, Spencer Creek in 
southwestern Ontario “disappeared” temporarily because 
too much water was drawn from the local watershed. The 
Ministry of the Environment then restricted groundwater 
takings, and the creek reappeared. Recognizing the system’s 
inadequacy, the Ontario Minister of the Environment imposed 
a moratorium in December 2003 (that ran until the end of 
2004) on all new and expanded water taking permits. Because 
of this, the Government of Ontario has amended the per-
mitting system to apply more stringent criteria for managing 
water takings and has imposed new fees. It is relevant to 
note that these new rules do not apply to agriculture. 

1 The Ontario Water Taking and Transfer Regulation (under 
the Ontario Water Resources Act) requires that a permit 
be obtained for withdrawals of over 50,000 litres per day. 
Ontario Water Resources Act. R.S.O. 1990, c. 0.40, s 34.3. 
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administrative procedures: Administrative procedures give 
decision makers the power to cancel or curtail all water rights. 
Most provincial water licensing schemes contain powers 
of this type.1 Similarly, regulators often have the power to 
decline an application for licence renewal (if there is a fixed 
term in the licence). Another administrative power relates to 
licence amendments. Regulators can use these types of pow-
ers to achieve limited reallocation. In Alberta, the Water Act 
permits directors to withhold a 10 per cent conservation hold-
back of a transferred volume under certain circumstances.

involuntary sales: In a narrowly defined set of circumstances 
in Manitoba—where all the water available for use or diver-
sion has already been allocated to other licensees or, in the 
opinion of water regulators, further allocation would negatively 
affect an aquatic ecosystem—the law allows the regulator to 
issue a water licence to a new applicant with a higher priority 
use as specified in the Act, and to buy the water rights of 
lower priority users. If voluntary negotiations for the sale fail, 
water regulators can require the parties to go to arbitration.2

Equitable apportionment: This allocation and reallocation 
method is commonly used in inter-jurisdictional settings. For 
example, in Canada, the governments of the four Prairie prov-
inces entered into the Master Agreement on Apportionment3 
and established the Prairie Provinces Water Board4 to ensure 
that interprovincial waters are protected and equitably appor-
tioned in accordance with the Agreement. There are also 
apportionment obligations that arise under the Canada–U.S. 
Boundary Waters Treaty.

1 For example, Section 23 of the B.C. Water Act, Suspension 
and Cancellation of Rights and Licences, lists a number of cir-
cumstances in which a licence can be cancelled or suspended 
related to failure to make beneficial use of the water, failure  
to pay water rentals, and failure to comply with the order of  
a water manager. Water Act. R.S.B.C. 1996, c. 483, s. 23. 

2 Manitoba Water Rights Act, C.C.S.M. c. W80 , s. 14. 

3 Environment Canada, Master Agreement. 

4 Environment Canada. Prairie Provinces Water Board Overview.

litigation: Though not thought of as a method of reallocation, 
water rights litigation is commonly used in the U.S. to adjudi-
cate complex and over-allocated systems, and often has the 
effect of reallocation by the courts.5

formal negotiated agreements through multi-stakeholder 
bodies: In B.C., many of the more significant instances 
of reallocation have occurred through negotiated multi-
stakeholder settlement as in the case of BC Hydro’s Water 
Use Plans (WUP), in which BC Hydro, the licensee, agreed 
voluntarily to reduce its water allocation at many hydroelectric 
facilities to provide more flows for fish. Other examples in 
B.C. have followed the WUP methodology to arrive at agree-
ments for temporary reductions.6

informal negotiated agreements among licence holders: 
Informal agreements—such as those that occurred in 2001 in 
Alberta where many licensees on tributaries of the Oldman 
River agreed, with the assistance of government facilitators, to 
a proportional sharing of their entitlements7—are also useful. 

Water rights transfers through markets: Water markets, 
which allow allocated rights to be sold, leased, assigned,  
or donated, have started to be used in southern Alberta and 
are the topic of the remainder of this report.

5 A majority of the western states are involved in general stream 
adjudications, which are complex and lengthy lawsuits to 
determine water rights. For instance, 27,000 persons have filed 
more than 77,000 claims to water rights in the Arizona general 
stream adjudication. In Idaho, more than 110,000 persons have 
filed 150,000 claims for water rights in the Snake River system. 
In Montana, approximately 80,000 persons have filed more 
than 200,000 water rights claims in the statewide adjudication. 
See Dividing the Waters, www.dividingthewaters.org/about/
index.php. 

6 Nowlan and Bakker, Delegating Water Governance. 

7 Bankes, “Legal Framework.”

policy options for reallocating Water in times of scarcity
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Recent research recommends comprehensive water  

governance reform, with water allocation as an import-

ant component of a broader strategy to develop water 

security and sustainability in Canada.21 The modern 

view of water allocation requires allocating shares in 

the resource so that all users, including the environ-

ment, have an adequate share without making any one 

group worse off, both now and in the future. 

as water scarcities increase, the role of water in  
providing ecosystem services gains prominence,  
and conflicts over water use intensify .

Climate change will likely bring increased variability 

and long-term change to precipitation patterns, and con-

sequently, adaptability and resilience will need to be 

built into water governance—and allocation—regimes. 

(See box “An Ecosystem-Based Approach to Water 

Allocations” for an overview of some broad directions 

that should inform future reforms in Canada.)

Recent major reports examine potential large-scale water 

reforms in Canada,22 and any discussion of water markets 

or other allocation reforms should not be divorced from 

this broader perspective to ensure appropriate public 

policy outcomes. The diversity of cultures, environments, 

economic activities, and other conditions means that 

there is no one best way to improve water rights and 

water allocation institutions. In short, context matters. 

21 Bakker (Ed.), Eau Canada; Pollution Probe, “New Approach to 
Water Management;” Morris et al., Changing the Flow; Sandford, 
Water, Weather; and Banks and Cochrane, Water in the West. 

22 The ambit and character of the water governance and management 
reforms needed are beyond the scope of this paper. However, the 
following provide a good starting point: Bakker (Ed.), Eau Canada; 
Brandes et al., At a Watershed; de Loe et al., Water Allocations; 
Morris et al., Changing the Flow; and Nowlan, Buried Treasure. 

an Ecosystem-Based approach to Water allocations

Water law and policy are currently in a state of transition. As scarcities increase, 
the role of water in providing ecosystem services gains prominence, and conflicts 
over water use intensify.

Any significant water governance reform must shift from the historical approach 
that emphasized freshwater withdrawals for economic development and large-
scale modifications of aquatic systems through dams, reservoirs, and diver-
sions to an ecosystem-based management (ESBM) approach that recognizes 
the ecological limits on the amount of water that can be safely removed from 
watersheds (and the relative uncertainty associated).

Historically, fixed allocations were regarded as key to water security and eco-
nomic stability for industries and organizations that relied on stable property 
rights. However, increasing demands on water and emerging hydrological 
understanding show the limitations of water allocations issued in perpetuity. 
These types of allocations create inflexible arrangements that cannot adapt 
to changing circumstances and result in over-withdrawals that degrade the 
existing natural capital and may undermine ecosystem function.

At its core, such ESBM approaches require “cap” or “sustainability boundaries” 
(or buffers) on water withdrawals to protect key physical, biological, and chem-
ical processes in aquatic systems that reflect the dynamics and uncertainty of 
complex social-ecological systems.

Caps must be adjustable and flexible enough (based, for example, on propor-
tions as a percentage of the whole instead of on absolute volumes) to respond 
to changing conditions and new information (such as impacts associated with 
climate change). The overt goal of ESBM is to withdraw water for human use 
only in patterns that emulate natural fluctuations in levels and flows.

Using such an approach clearly nests the human water economy within the 
finite natural water economy. Once ecological water needs have been identified, 
they require legal and institutional protection. This approach is increasingly 
common internationally, especially in regions where scarcity and human-
environmental interactions are particularly acute, such as in Australia, Europe, 
and South Africa.1

1 For recent explorations of this topic, see Brandes et al., “Water Allocations;” 
Brandes and Maas, “What We Govern;” and Postel and Richter, Rivers for Life. 



The water market can be a very good 

servant to move water around between 

competing uses and drive the process 

towards sustainable rural communities, 

but if left to its own forces, it could 

prove a very unforgiving master.

—Dr. Henning Bjornlund, “Formal and  

Informal Water Markets” 

Canada Research Chair in Water and the Economy, 

University of Lethbridge

A MArket-BAsed ApproAch

Using markets to transfer water rights is a 

potential option for dealing with scarcity. 

Some of the motivations for moving to a  

market-based approach in Canada include:

recognition of markets as an effective mechanism for  �
efficiently allocating scarce resources and as a flex-

ible problem-solving tool that promotes innovation; 

increasing acceptance of economic instruments in  �
environmental management and public policy, such as 

the sulfur dioxide (SO2) “cap-and-trade” system which 

reduced acid rain in the northeastern United States;

Dealing With Scarcity Through 
Water Rights Transfers and Markets

chApter 3

chapter summary
Markets always operate in a regulatory sys- �
tem and are not a substitute for regulations.

While markets may be effective at reallocating  �
water between some uses, they must be part 
of a larger integrated water resource manage-
ment strategy that emphasizes ecosystem and 
social considerations.

Regulators must retain several key oversight  �
and management functions including defining 
water rights; determining circumstances in 
which transfers are appropriate; protecting 
ecosystem health; approving transactions; 
protecting third parties; and oversight, mon-
itoring, and enforcement.

Good water governance practices are a   �
prerequisite to effective water rights transfer 
systems.



The Conference Board of Canada | 13

the move in other jurisdictions with roughly similar  �
legal and institutional structures—such as Australia 

and the western U.S.—to greater use of water markets 

to address scarcity; 

political motivations to remove regulators from the  �
role of imposing reallocations, and to shield politicians 

from the results of bureaucratic restrictions; and

increasing problems in communities and watersheds  �
facing long-term water scarcity—especially in the 

dry Prairie and Western provinces of Canada—with 

over-allocation of water and inflexible existing allo-

cation systems.

the actual water limit (or the minimum to be left in an 
ecosystem) must be established through instream flow 
analysis, hydrological sciences, and, most critically, 
transparent democratic processes .

Chapter 2 emphasized that effective resource allocation 

reform requires establishing the limits of human water 

use. Establishing this limit is a critical social decision, 

not a decision that should be left to market resolution. 

The actual water limit (or the minimum to be left in an 

ecosystem) must be established through instream flow 

analysis, hydrological sciences, and, most critically, trans-

parent democratic processes. When these preconditions 

have been met, then other tools—such as markets—can 

be deployed to maximize social benefits from the water 

available in excess of the environmental requirements. 

(See box “Is Water Really a Commodity?”)

Water markets are one of many options to reallocate 

water and to deal with over-allocated systems. As with 

any natural resource management approach—and espe-

cially given water’s critical importance for economic 

prosperity, ecosystem function, and basic human needs—

the “devil is in the details” as many forms, permutations, 

and applications of markets exist.

Formal markets are best suited to trades that go beyond 

the local community, trades that are not just temporary, 

and trades that occur between (rather than within) sectors 

with more far-reaching third-party effects. Informal mar-

kets may be most likely to develop within geographically 

confined areas and among community members, and 

perhaps between members of water use associations.1

thE BroadEr policy contExt
While markets may be effective at moving water around 

between different uses,2 they must be carefully phased-

in as part of a larger integrated water resource manage-

ment strategy, which has considered the political and 

1 Bankes, “The Legal Framework.”

2 Bjornlund, “Formal and Informal Water Markets.” 

is Water really a commodity?

The characteristics of water distinguish it from other 
resources. Above all, it is essential to life and has no 
substitute. It is fluid rather than fixed—both spatially (on 
the landscape) and in form (vapor, liquid, snow, or ice). 
The supply of water is uncertain. This uncertainty will only 
grow as the impacts of climate change accumulate. Water 
can supply many users at the same time. Its unique prop-
erties of fluidity and reuse make water markets radically 
different and much more complex than land markets. As 
eminent U.S. water law expert, Joseph Sax, notes: “Unlike 
almost every other form of property, which we allow to be 
fully privatized, water has always been viewed as some-
thing in which the community has a stake and which no 
one can fully own. The complexity of this point is usually 
embraced in the phrase ‘third-party effects’ when talking 
about water transfers.”1

Many debates centre on whether water is a right or 
commodity. A potentially far more helpful framework 
for the management of water resources is to consider a 
continuum, with water as a right at one end and a com-
modity at the other. Some uses—such as for drinking or 
sanitation—clearly fall in the category of water as a right, 
while others—such as water for agriculture, industry or 
swimming pools—fall toward the commodity end of the 
spectrum. When considering the role of market principles 
in guiding decisions related to water reallocations, these 
characteristics should help determine which aspects of 
water management are potentially best governed by market 
principles.

1 Sax, “Understanding Transfers,” p. 37.
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institutional implications of changing or establishing 

water property rights.3 Care must be taken to ensure 

that markets “are not a substitute for a broader legal or 

regulatory mandate to designate flows for the health 

and functioning of freshwater ecosystems.” 4

in canada, few provinces have produced a comprehensive 
water strategy that includes water markets .

Other regions such as Australia, South Africa, and the 

European Union (EU) use market-based instruments  

as part of a larger policy. For example, the European 

Commission, in response to concerns about more fre-

quent droughts, recently conducted an in-depth assess-

ment of water scarcity, and canvassed the European 

states on the key players and causes; the economic, social, 

and environmental impacts; water pricing policies; and 

states’ expectations on the role the EU Water Framework 

Directive could play in alleviating scarcity.5

In Australia, the Council of Australian Governments 

(COAG) separated water entitlements from the property 

right in land and launched complementing financial 

incentives to promote trading in water entitlements in 

1994 as part of a much broader water framework. This 

COAG initiative is ongoing and includes specific atten-

tion to institutional reforms, consultation and public 

education, and environmental considerations that specif-

ically acknowledged it as a legitimate user of water. 6

In Canada, few provinces have produced a comprehen-

sive water strategy that includes water markets. Alberta 

is the exception. It is the sole province with a formalized 

market transfer system, which was introduced at the 

same time as significant overall reforms to the two main 

provincial water laws, the Alberta Water Act and the 

Irrigation Districts Act, and the roll-out of the Water 

for Life strategy. (See Chapter 4 and Appendix B for 

further discussion of the Alberta experience.) 

3 Bauer, Siren’s Song.

4 Postel and Richter, Rivers for Life, p. 117.

5 Water Policy in the European Union, “Communication on Water 
Scarcity and Droughts.” 

6 Council of Australian Governments, “Communiqué;” Bjornlund, 
Water Scarcity. 

hoW WatEr markEts function

A water transfer can be defined in different ways. The 

California Water Code defines a water transfer as a tem-

porary or long-term change in the point of diversion, place 

of use, or purpose of use due to a transfer or exchange 

of water rights.7 The National Research Council defines 

a water transfer as any change in the point of, or a 

change in the type or location of use.8 In the Canadian 

context, “a transfer is a formal arrangement subject to 

governmental review and approval by which a person 

(the transferee) may acquire all or part of the water 

right of a licensee either absolutely or for a term.”9 

These definitions demonstrate the wide ambit of pos-

sibilities. A transfer from one farmer to a neighbour 

within the same watershed is relatively straightforward. 

More complicated transfers might include transactions 

across districts or even across basins, or between two 

different types of users. A variety of aspects of the right 

to access or use the water can also be traded. Permanent 

transfers of water rights are possible, but so are temporary 

options, such as leases or future options without exchange 

of ownership.10

Basic markEt rEQuirEmEnts
Three basic elements must be present for markets to 

function:

Water scarcity—without scarcity there is no “value” in 1. 

trading as more water can simply be acquired through 

licensing (or drilling for unlicensed groundwater).

The ability to separate water rights from land rights 2. 

to enable trade of the water alone.

Institutional infrastructure—including clear enforce-3. 

able property rights, registries and venues of exchange, 

accessible information about the resource and 

existing rights, dispute resolution mechanisms, 

ground rules of operation, and ongoing monitoring 

and enforcement.

7 California Water Code, Section 1728, temporary water transfers; 
Section 1735, long-term water transfers.

8 National Resource Council, Water Transfers. 

9 Bankes, “Legal Framework,” p. 25–26. 

10 Brewer et al., “Transferring Water,” p. 1021. 
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What is transfErrEd?
The markets used to transfer water rights can take many 

forms. Transfers can range from water right sales involv-

ing the permanent transfer of a water right, to temporary 

water leases where the right to use a certain volume of 

actual water, or the right to abstract or use water in the 

future, is transferred for a period of time, but the longer-

term right to the water remains with the original owner. 

Actual volumes or shares of a consumptive pool are 

also possible.

However, in general there are two primary types of 

markets:

Entitlement market—which involves the trading of 1. 

long-term entitlements to receive seasonal allocations.

Allocation market—which involves the trading of 2. 

short-term rights to use a volume of water allocation.

Drawing a parallel to the property market, the entitle-

ment market is the market in which real estate is bought 

and sold, while the allocation market is the one in 

which real estate is leased or rented.11 

administration
Water markets may be administered by a variety of  

bodies, such as by water exchanges, water authorities, 

water brokers and other intermediaries, or simply by 

private dealings between individual entitlement 

(licence) holders like a water bank, water trust, or a 

government agency. In some cases, water banks pur-

chase water for instream purposes and do not act as 

administrators. (For additional details on how various 

water markets actually function, see the case studies in 

Appendix B.) 

What is thE valuE of WatEr?

The introduction of market principles into water alloca-

tions begs the question of how much water is worth. 

The value placed on water depends on a multitude of 

factors. Timing of use matters enormously: During 

droughts or late summer low-flow periods, water is 

11 Bjornlund, Water Scarcity.

worth much more than in times of abundance. The 

value of the end use of water, the existence of convey-

ance or storage facilities, the relationship of buyer and 

seller, and the existence of alternative sources all play 

major roles in pricing water, and these factors will help 

set a price acceptable to buyer and seller.

One key policy question in considering whether to inte-

grate greater use of market principles is whether pricing 

may end up excluding certain users from access to 

water, and whether mechanisms are in place to create  

a transparent, functioning marketplace that includes all 

buyers and sellers. 

the introduction of market principles into water alloca-
tions begs the question of how much water is worth . the 
value placed on water depends on a multitude of factors .

Examples from existing markets show that water values 

vary widely and that significant increases can be expected 

as markets establish themselves. The Australian literature 

indicates that prices of water trades fluctuate widely 

both within and between seasons in response to changes 

in the level of water scarcity (measured by the seasonal 

allocation level as well as localized fluctuations in rain-

fall and evaporation).12 Prices in both the allocation and 

the entitlement market have also increased considerably 

over time with an annual growth of 20.2 per cent and 

12.3 per cent respectively. Prices first reached US$500 

per 1000m3 in 2002–03 and climbed to US$1000 in 

2006–07, far exceeding what can be financially justified 

for most agricultural productions. 13 

In Alberta, a recent study showed that prices vary signifi-

cantly from trade to trade. Among permanent transfers 

of water rights in the first five years of trading, the price 

varied from C$140/dam3 to C$740/dam3. 14 Subsequent 

to that study, up to C$6,000/dam3 was paid.15 

12 Bjornlund, Water Scarcity.

13 Ibid., p. 17; Bjornlund, “Water Markets.” 

14 Nicol et al., “Case Study.”

15 D’Aliesio, “Putting a Price on Water.” 
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While practitioners interviewed for this report did not 

express specific concerns regarding variability in prices, 

they recognized that the marketplace may be imperfect 

and recommended several measures that may be taken 

to help remedy the variability in the marketplace:16 

Create a forum or marketplace where buyers and 1. 

sellers may find each other. This could be a website, 

and could be as simple as just a clearinghouse rather 

than an institutional forum for executing trades. 

Increase the transparency of transactions by making 2. 

detailed information about past trades public to create 

greater awareness of water values and a sense of 

fairness to other market participants. 

Explore different forms of auctions (as is more com-3. 

monly done in Australia). 

hoW is pricing rEvEalEd in singlE-BuyEr 
markEts?
A dilemma arises when single buyers such as government 

agencies participate in market transactions: How does  

a non-profit or public agency arrive at a fair price to 

offer? Given the experience of water trusts in the U.S., 

several methods may be used to establish a fair price: 

Conduct appraisals of land with and without water 1. 

rights (according to stringent federal appraisal 

guidelines) to determine comparable sale prices. 

Conduct farm crop budget analyses, analyzing the 2. 

costs and proceeds of certain crops, to arrive at an 

estimate of the additional value created by water. 

Determine comparables, or sales comparisons, to 3. 

other water trades in areas where such comparables 

exist.17

Ultimately, these prices should reflect market value, or 

sellers will not agree to trades. According to Henning 

Bjornlund, the challenge is to ensure that transactions 

benefiting the environment do not overly distort the 

market. This could be facilitated by measures such as 

tax deductions for water given as gifts or exempting 

such transfers from capital gains tax.18 Other options 

16 F.A. Ross, interview, April 15, 2008; D. McGee, interview,  
April 10, 2008; and T. Payment, interview, April 16, 2008. 

17 A. Purkey, interview, April 23, 2008.

18 H. Bjornlund, personal communication with Oliver Brandes,  
May 9, 2008. 

include paying sellers an amount in excess of market 

price to provide ecosystem services as part of a deal; 

eliciting a commitment to stay on the land and within 

the community; or providing payment over an extended 

period to secure the selling farmer a steady income 

stream rather than a lump sum. 

govErnmEnt and thE rEgulatory rolE

In a perfectly competitive market, willing buyers and 

sellers meet to exchange water or water rights with a 

price that reflects all the values put on water. Under these 

ideal conditions, water markets would ensure that the 

right to access and use water goes to those who value  

it the most, and would consequently go to the highest 

value uses—with little or no impact on others. If water 

was a standard commodity, free-market allocation of 

resources would be efficient and there would be few 

policy or regulatory concerns.19 However, this only 

happens in textbooks and theory. 

practitioners interviewed for this report did not express 
specific concerns regarding price variability, but they 
recognized that the marketplace may be imperfect and 
recommended several measures that may be taken .

Implementing markets could, in principle, reduce state 

intervention—in particular to determine who can access 

water. However, the state still has to intervene, for 

example, to determine the total amount of water that can 

be traded, or to organize trading to ensure environmental 

or other social goals are met. “The implementation of 

markets may, in fact, be better described as transforming 

the regulatory functions of the state.”20 In fact, the 

“required degree of public intervention might be so 

large that the resulting arrangements hardly qualify as  

a market at all and, in fact, could better be viewed as  

an enhanced form of public management.”21

19 Chong and Sunding, “Water Markets and Trading,” p. 242. 

20 Policy Research Initiative, Market-Based Instruments, p. 4.

21 Dellapenna, “Markets for Water,” p. 35.
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The government’s role does not diminish significantly  

in a well-organized water trading system, except to  

the extent that the regulator does not make the actual 

reallocation decisions—buyers and sellers do. An 

Alberta regulator noted in his interview: “Inventiveness 

and fine tuning comes from people on the landscape.”22

significant rolEs for rEgulators in WatEr 
markEts
Practitioners interviewed for this report noted several 

significant roles for regulators in creating the organizing 

framework in which market principles may function, 

including:

defining water rights;  �
deciding under what circumstances licensed water  �
uses may be changed;

determining minimum water levels or instream  �
flows for ecosystem health;

reserving the right to approve or deny individual  �
trades; 

protecting third party interests; and  �
providing oversight, monitoring, and enforcement. � 23

There is a strong argument that allowing water rights 

transfers to proceed with little or no government over-

sight will undermine the confidence in the market itself. 

The first large-scale water transfer ever in the American 

West was the sale of water rights from the Owens Valley 

to the City of Los Angeles. In this case, the City bought 

Owens Valley farms, to which the water rights were 

attached. It is generally accepted that the City’s heavy-

handed tactics significantly undermined water markets 

in California.24

22 D. McGee, interview, April 10, 2008.

23 A. Purkey, interview, April 23, 2008; D. McGee, interview,  
April 10, 2008; P. Yolles, interview, April 14, 2008; and  
F.A. Ross, interview, April 15, 2008. 

24 Libecap, “Chinatown.”

WatEr rights transfErs—BEnEfits, 
risks, and safEguards

Table 1 summarizes some of the benefits, risks, and 

limitations associated with using markets for water rights 

transfers. The complexity of trying to balance these 

benefits with the risks is exactly what makes decisions 

about pursuing water markets—or not—so difficult. 

Table 1 also proposes some safeguards to ensure that 

markets do not exacerbate existing problems or create  

a host of unintended (and potentially harmful) conse-

quences, but instead play a beneficial role in achieving 

environmental and social objectives. 

the government’s role does not diminish significantly in a 
well-organized water trading system, except to the extent 
that the regulator does not make the actual reallocation 
decisions—buyers and sellers do .

As with other water reforms, introducing water markets 

requires “good” water governance—careful and trans-

parent planning and management, measurement and 

enforcement of water use and rights, appropriate dispute 

resolution, integrated watershed-based ecosystem manage-

ment, and public participation in decision making and 

regulatory oversight. 
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Countries and governments should not 

make the mistake of thinking that they 

can implement reforms in two steps, by 

first adopting a free-market approach to 

water economics as a straightforward 

initial step, and then turning their 

attention to the remaining problems of 

the IWRM and water governance. At 

that later point, their hands will already 

be tied by a definition of property rights 

that has major political and institutional 

implications.

—C.J. Bauer, Siren’s Song 

Associate Director, The University of Arizona Water 

Resources Research Centre

Water Markets in Practice  
and Ongoing Debate

chaptEr 4

chapter summary
Water markets in some cases have reallocated  �
water and promoted water efficiency when 
complemented by appropriate ground rules 
and situated in a broader institutional context.

Negative third-party impacts and uncertainties  �
concerning incorporation of instream flow 
needs require further analysis and research. 

The mixed results to date in Alberta and  �
British Columbia suggest that caution and  
a thorough assessment of the economic  
and environmental impacts are needed  
when implementing market mechanisms.
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intErnational ExpEriEncEs 

Water markets have had mixed results. At their best, 

markets have been an efficient way to achieve a balance 

between supply and demand, stimulate innovation, and 

promote water efficiency. Yet, markets have also caused 

problems for the environment and for less powerful 

members of society.

at their best, water markets have been an efficient way to 
achieve a balance between supply and demand, stimulate 
innovation, and promote water efficiency .

In the western U.S., the use of water markets is increas-

ing. While markets are used more frequently to protect 

instream flow needs (IFNs), concerns about the third-

party effects of transfers, impacts on agriculture, and the 

need to monitor the impacts of trades on water quantity 

and quality persist. Between 1998 and 2005, instream 

flow transactions occurred in all western states except 

Wyoming, and more than 1,000 transactions occurred  

in Montana, Oregon, and Washington.1 In California, 

environmental transactions are increasing overall and 

transfers play a key part in purchases by federal and 

state agencies for environmental purposes.2 In California, 

the economic benefits of water trading have been docu-

mented in cases where the agricultural seller uses the 

proceeds to reinvest in farming, or where the water dis-

trict or regional water agency seller reduces water rates 

or improves facilities. A recent update to the California 

Water Plan gives examples of cases where these types 

of benefits have accrued—such as the Western Canal 

Water District, which used the proceeds from drought 

water bank sales to remove diversion dams and recon-

figure canals to reduce impacts on threatened spring-run 

salmon, and the Yuba County Water Agency that used 

over $10 million from the proceeds of water transfers  

to fund flood control projects.3 California’s water laws 

and market experiences are complex. The state agency 

1 Scarborough and Lund, Saving Our Streams. 

2 Brewer et al., “Law and the New Institutional Economics.” 

3 See, for example, California Department of Water Resources, 
California Water Plan Initial Update 2009.

responsible for the Water Plan identifies the major chal-

lenges associated with water transfers as: maintaining 

agricultural productivity; balancing competing interests 

in water; and ensuring that the cumulative environmental 

impacts of transfers are assessed.4 (See Appendix B for 

a case study of California water markets.)

The Australian experience has also been mixed, with 

some benefits and some concerns. Water trading has 

been largely among irrigators, especially in the Murray-

Darling Basin region. Evidence shows that markets 

facilitated the reallocation of water (with the associated 

socio-economic benefits), but also that rural commun-

ities declined as a result of drought and policy-induced 

scarcity.5 An Australian National Water Commission 

report found that selling off water helped some dairy 

farmers avoid foreclosure during the drought, but also 

confirmed that permanent water trading was encouraging 

other farmers to leave the land. The report also found 

that it was difficult to separate the effects of water trading 

from the effects of the long-lasting Australian drought.6 

Water market experiments in Chile and South Africa 

have been even less successful, exacerbating social 

inequity. A case study in one Chilean province showed 

that the peasants’ share of water rights decreased sig-

nificantly as time went on, both in aggregate and per 

capita terms, undermining their agricultural production 

potential and leading to a deterioration in their standard 

of living.7

In the more successful examples, strong water govern-

ance practices and principles were already in place. For 

example, in Australia the move to water markets was 

part of a significant and extensive series of reforms 

underpinned by a serious government commitment to 

providing sufficient resources and ensuring environ-

mental protection.8

4 Ibid. 

5 Bjornlund, “Water Markets.” 

6 Rural Industries Research and Development Corporation, Impacts 
of Water Trading in the Victorian Murray Valley. 

7 Romano and Leporati, The Distributive Impact of the Water Market 
in Chile.

8 Haisman, “Impacts of Water Rights Reform in Australia.” 
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canadian ExpEriEncEs

In Canada, regulators use a variety of tools to address 

over-allocation and reallocation of water. Reallocation to 

address scarcity is already occurring, whether formally or 

informally, in many of the Western provinces of Canada. 

To date, only Alberta has embarked on a market and 

trading system for water rights. A brief description of 

Alberta’s experiences with a water trading system is  

set out below, followed by a description of recent 

experiences in B.C. and Ontario.

there are several ways in which alberta’s Water Act  
was intended to ensure ecosystem protections .

alBErta 
In 1999, Alberta passed the Water Act, which instituted 

a system that permitted transfers of water allocations 

under a licence and permanent sales of water rights. The 

primary change introduced by the Water Act was the 

ability to sever the licensed allocation from the land to 

which it was linked. The Act also authorized the assign-

ment of priority—the date attached to the original allo-

cation of the water—to transferees. Water allocations  

in good standing would be allowed to be traded within 

basins, within the context of basin-wide water manage-

ment plans, and with government approval either perma-

nently or for a fixed term.9 (See Appendix B for a case 

study of Alberta’s experience.)

instream flow needs and Water conservation 
objectives
There are several ways in which the Water Act was 

intended to ensure ecosystem protections. First, it 

authorizes (and the province has provided some min-

imal funding) local water management plans. Either an 

approved water management plan or cabinet approval is 

9 It is worth noting that while this formal provision exists, in prac-
tice the older Irrigation Districts Act may be a more significant 
source of reallocation as it is the framework for trading within  
and potentially even among irrigation districts.

required before a transfer will be considered.10 Within 

the context of these plans, a given river’s instream flow 

need (IFN) is identified. The IFN is the amount of 

water needed to maintain the river’s ecology, and is 

intended to be based on scientific evidence. The process 

of setting the IFN has proven to be controversial as it 

calls into question what the natural flow level actually 

is, and what kind of ecosystem the flow is intended to 

foster, as deeper, slower streams support different biota 

than shallow, fast moving streams.11 

Second, the Water Act calls for the setting of a Water 

Conservation Objective (WCO) by Alberta Environment 

based on recommendations from this planning process. 

The WCO is the amount of water necessary to support 

river ecology, taking into consideration other criteria such 

as instream uses and fish and wildlife management.12 

The Government of Alberta is issued a licence for the 

WCO’s “use” in the river, and private or non-profit groups 

can purchase further rights to fulfill the licence’s alloca-

tion.13 The province has also indicated that it would not 

allow the transfer of water to instream uses that exceeded 

the WCO through this licensing system, to strike a bal-

ance between instream and consumptive uses.14 

Third, the province also added a prerequisite to a transfer 

referred to as “in good standing.” To be in good standing, 

a licence holder must be able to use the water specified 

in a licence, and not be under any form of compliance 

action. In other words, the law prohibits speculating on 

water rights or wasting water to maintain licences in 

good standing.

10 Water Act. R.S.A. 2000, c. W-3, s. 81(7). 

11 D. McGee, interview, April 10, 2008; and F.A. Ross, interview,  
April 15, 2008. 

12 Alberta Environment, Water Conservation Objectives Fact Sheet. 
However, a legal requirement to set a WCO within such a planning 
process is not clear within the Act. See Bankes and Kwasniak, 
Submission to the Water Management Plan for the SSRB.

13 The Government of Alberta holds licences purchased by third-party 
conservation buyers, which may be problematic if conservation 
buyers don’t have confidence in the Government as the owner of 
these rights. 

14 D. McGee, interview, April 10, 2008.
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Fourth, the province allows water transfers within basins 

in which these planning processes have occurred; reviews 

water transfer applications; and approves transfers that 

meet the criteria. The province has the right to hold 

back 10 per cent of any transfer to meet the WCO—and 

has the discretion not to do so. This provision was used 

in only 6 out of the first 27 water trades in Alberta.15 

the irrigation districts act
Agricultural water use statutes, such as the Irrigation 

Districts Act, are also an important part of the legal 

framework for water markets in Alberta. Under that Act, 

transfers occur with less scrutiny than other water licence 

trades. (See box “A Glimpse into Alberta’s Water Future.”) 

The degree of regulatory oversight of water trades varies 

according to which statute, and which section of a given 

statute, is used.16 The degree of public participation 

also varies significantly. In Alberta, s. 33 of the Water 

Act, (Assignment of Licence), does not require prior 

approval, but merely requires parties to submit an elec-

tronic copy of their agreement to the provincial govern-

ment official designated by the Act. 

south saskatchewan river Basin
The water-stressed and over-allocated South Saskatchewan 

River Basin (SSRB) chosen for Alberta’s first transfer 

program has some of the province’s most productive 

agricultural land. Seventy-five per cent of the basin’s 

allocated water volume is for irrigation purposes, with 

most of that being held by one of 13 irrigation districts. 

This basin (except for the Red Deer Sub-Basin) is now 

closed to further surface water licences and to ground-

water licences (if the groundwater is under the influence 

of surface water—a difficult distinction to make). 

The SSRB WCOs were issued in the fall of 2006 and 

signed in January 2007. For each of the sub-basins of 

the SSRB, the WCO was set at 45 per cent of the IFN. 

Some argue that these WCOs are not based on the def-

inition written in the Water Act: the streamflow that is 

necessary to support certain purposes, i.e., the ecology of 

the rivers. Their priority is set as of the date the WCOs 

were set, in 2006, and as such are so low in seniority as 

15 Alberta Environment, “Southern Region Completed Transfers 
Summary.” 

16 Bankes, “Legal Framework,” p. 323.

to have little to no protective value for the rivers. In a 

submission to the SSRB Water Management Plan, 

Nigel Bankes and Arlene Kwasniak argued that these 

WCOs should be thrown out in favour of WCOs based 

on a scientific analysis of the flow rates necessary for 

the rivers’ ecologies.17 

alberta’s first transfer program, the water-stressed and 
over-allocated south saskatchewan river Basin, has 
some of the province’s most productive agricultural land . 

The system has now managed 28 trades, which have 

mostly been from one irrigated agricultural use to another. 

Inter-sectoral trades (those between agricultural and 

municipal, industrial, or commercial uses) have been rare. 

A forthcoming study of the first five years of the system’s 

operations found that only six permanent trades of water 

rights were concluded in the first five years.18 These six 

trades accounted for only 0.05 per cent of the total water 

allocations in the SSRB. Three of the six trades involved 

sellers who had not previously been using their water 

right, and who were aware of the possibility of the 

licence being revoked for lack of beneficial use. The 

trades generally moved water from lower to higher value 

uses, and only two of the trades conveyed water over 

longer distances (over 100 km). Transaction costs in 

these trades were all below 15 per cent of the trade value, 

and therefore were not considered high. Only one of the 

trades was subject to the 10 per cent conservation hold-

back, although several resulted in concessions through 

new conditions that achieved more than 10 per cent.19 

are current planning Efforts sufficient?
Basin-wide multi-stakeholder planning efforts have 

largely preceded water trading in Alberta.20 Some stake-

holders, such as irrigation districts, have an incentive to 

participate to legitimize the planning process and to 

17 Bankes and Kwasniak, Submission to the Water Management Plan 
for the SSRB. 

18 Nicol et al., “Case Study.”

19 D. McGee, personal communication with Katie Paris, June 11, 2008. 

20 The following observations are based on the planning process in 
the Oldman River Basin, as per F.A. Ross, interview, April 15, 2008.
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ensure water markets gain social acceptance. Others, 

such as environmental interests, participate to ensure 

that use of markets does not deplete instream flows.21 

Setting instream flow levels has proved to be a contro-

versial aspect of implementing local basin management 

plans. When determining what the “natural” flow level 

is, controversy often surrounds the definition of “natural,” 

as ecosystems have changed, sometimes irreversibly, 

since settlement. 

According to practitioners interviewed, the existing pro-

cess is starting to build buy-in for decisions on environ-

mental flows, even though Alberta Environment has set 

the WCO at levels lower than those suggested by scien-

tific evidence. According to Rick Ross, President of the 

Canadian Water Resources Association, “both developers 

and environmentalists had their noses out of joint. But 

they came up with a saleable decision for the basin.”22 

Others remain less optimistic.23 Dr. David Schindler, a 

leading water authority, has likened the broader assess-

ment of Alberta’s situation to “the view from the loco-

motive, 10 seconds before the train crash.”24 Although 

Alberta, in principle, has committed to protecting aquatic 

ecosystems, expert legal commentators believe the com-

mitment falls short in practice and that the province has 

paid only spotty attention to IFNs in its actual water 

management decisions.25

British columBia
In B.C., transfers are authorized under the Water Act, 

which allows “transfers of appurtenancy.”26 These are 

transfers of water licences attached or annexed to the 

land. This little-used procedure provides minimal regu-

latory oversight and public participation. A recent example 

involves a reconsideration by the B.C. Environmental 

Appeal Board (EAB) of a water rights transfer because 

of potential harmful environmental impacts. 

21 D. McGee, interview, April 10, 2008.

22 F.A. Ross, interview, April 15, 2008.

23 See the case study of Alberta’s water transfers in Appendix B for  
a closer look at the system’s shortcomings. 

24 Schindler, “The Myth of Canadian Water Abundance,” p. 1. 

25 Kwasniak and Quinn, “Water Under the Bridge?” 

26 Water Act. R.S.B.C. 1996, c. 483, s. 19. 

hotel lake
In 2005, the EAB denied a transfer of water rights from 

Hotel Lake, a small lake on the Sunshine Coast, to a 

luxury development in Pender Harbour, British Columbia. 

The group that sought to block the transfer argued that 

the transfer would increase the amount of water extracted 

from the lake by 70 per cent and posed unacceptable 

environmental risks, especially to the continued health 

of an endangered species of sockeye salmon. 

in British columbia, transfers are authorized under the 
Water Act, which allows “transfers of appurtenancy .”

The regional district had applied for, and been granted, 

the transfer—with the licences in question authorizing 

the diversion of over 11 million gallons of water per 

year from the lake. Representatives of the government 

submitted that they had no duty to consider the environ-

mental impacts of the transfer according to the terms of 

the B.C. Water Act. However, the EAB disagreed, and 

referred the matter back to the Ministry of Environment 

for more studies to consider the impacts of the proposed 

transfer. 27 

As this case shows, the issue of water transfers is unset-

tled in British Columbia. Although this transfer was 

eventually blocked, it required the intervention of local 

residents and Ecojustice—a nonprofit environmental law 

organization—and highlights the concern that the Water 

Act does not include a set of procedural safeguards to 

protect the environment and ensure public participation 

in the decision-making process of such transfers. 

section 34 of the Water act
Another relevant avenue for transfers of water in B.C. is 

section 34 of the Water Act, which gives the comptroller 

the power to grant the extension of water rights. To date, 

most examples of extending of water rights have been 

from BC Hydro (although this section is open to any 

licence holder) to water purveyors such as the Greater 

Vancouver Regional District, Comox-Strathcona 

27 B.C. EAB decisions 2004-WAT-003(b) and 2004-WAT-004(b). 
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Regional District, or Campbell River. In these cases, the 

water purveyor pays BC Hydro for power values fore-

gone for the supply of power, which is done to access 

gravity fed or better quality water (to save pumping or 

treating costs).28 Although uncommon, this is another 

type of temporary water rights transfer possible in the 

B.C. context and it raises some concerns. Section 34, as 

is common with other sections of the Water Act, gives 

the comptroller or regional water manager the power to 

authorize extension of rights under a licence with no 

mandated environmental consideration and no require-

ments for notice to other licensees.

ontario
In Ontario, the primary water law—the Ontario Water 

Resources Act (OWRA)—was recently amended (pri-

marily to implement the 2005 Great Lakes–St. Lawrence 

River Basin Sustainable Water Resources Agreement). 

The section that authorizes water-taking permits now 

includes a provision stating that a permit is not transfer-

able without the written consent of an official from the 

Ministry of Environment.29 

the Ontario Water Resources Act (oWra) was recently 
amended—primarily to implement the 2005 great 
lakes–st . lawrence river Basin sustainable Water 
resources agreement .

During public consultation on these changes in 2007, the 

Polaris Institute objected to this new provision on the 

ground that the law moves Ontario further toward water 

privatization and would allow sales of water-taking.30 

In fact, the government introduced this provision to 

clarify existing policy, and it has placed a condition in 

water licences that disallow transfers without authoriza-

tion. An administrative transfer of an existing permit to 

28 T. White, Water Policy Officer, Innovation and Planning Team, 
Water Stewardship Division, BC Ministry of the Environment,  
personal communication with Oliver Brandes, May 28, 2008.

29 New section, 34.1(11) OWRA, as amended by the Safeguarding 
and Sustaining Ontario’s Water Act (SSOWA). 2007, c. 12, s. 1(8). 
SSOWA is not yet in force, Ontario Water Resources Act. R.S.O. 
1990, c. 0.40, s 34.1(11).

30 Polaris Institute, Water Privatization by Permit.

a new owner is an example of the limited circumstances 

under which a transfer might be authorized. In general, 

however, the topic of trade in water permits is not an 

issue of significant debate in Ontario. 

ongoing issuEs and dEBatEs

A number of issues remain contentious or unresolved in 

both the literature and in discussions with leaders in the 

field. Given space and time limitations, this brief treat-

ment seeks only to highlight the issues for further dia-

logue and to outline the nature of the concerns.

do WatEr rights transfErs incrEasE WatEr 
consErvation?
Practitioners interviewed agreed that introducing a price 

signal into water allocation systems may encourage 

efficiency and investments in water conservation tech-

nologies. In addition, theory suggests market systems 

can introduce an opportunity cost to wasting water, and 

allowing water saved to be traded at a profit provides an 

incentive toward more productive uses of water.

Efficiency vs . conservation
Of critical note, however, is that more productive (e.g., 

efficient) uses of water do not necessarily equate with 

lower total levels of water use. “More crop per drop”—

in the agriculture lingo—does not mean saving water if 

more land is brought into production, or if water savings 

are simply transferred out to other sectors for intensive 

use elsewhere. 

sleeper rights
Water transfers may only have a marginal impact on 

water conservation through water savings incentives—

and may in fact create the unintended consequence of 

increasing water use through activation of so called 

“sleeper” rights. Sleeper rights are water rights that 

exist on paper but have not been fully or consistently 

used. In Alberta, such rights are abundant in the oil and 

gas industry,31 and in municipalities and in irrigation 

31 The oil and gas industry possesses 7 per cent of the licenced 
water allocations, but uses only 3 per cent consistently,  
T. Payment, interview, April 16, 2008.
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districts, which often do not fully use their allotted  

volumes. Technically, rights must have been used for 

beneficial uses and are subject to cancellation by the 

province if not “in good standing,” or not put to bene-

ficial use for two years (the purpose being to prevent 

oversized and wasteful applications or water intended 

for resale later). 32 In practice, this cancellation power is 

rarely pursued and likely would entail significant back-

lash from existing rights holders. 

cancelling partial rights
The cancellation of licences also becomes more complex 

in partial use situations, as, for example, when some of 

the water under a licence is put to beneficial use, yet a 

portion is not used (or simply is not usable because of a 

lack of capacity or other issues). According to Alberta 

Environment’s Dave McGee, the general informal policy 

is: “You can transfer what you conserve but not what 

you have not used.”33 However, what is done in practice 

appears to be inconsistent with this policy. This concern 

is particularly acute in the case of the oil and gas industry, 

where allocations generally are only partly in use, and 

trading systems create an incentive for the transfer of 

unused portions of their allocations.34 The question of 

partial rights in general will be an ongoing challenge 

and is a problem both for rights holders who feel they 

cannot benefit from this new system, and for regulators 

seeking to maintain adequate instream flow levels. 

can WatEr markEts rEally hElp protEct thE 
EnvironmEnt?
Water rights trading can be used to secure additional 

water for environmental purposes. Because water trading 

has the potential to preserve some remaining flows or 

river systems, some argue that the environmental com-

munity should embrace markets “because the alternatives 

of more diversions of water from the few remaining 

flowing rivers, or an increase in groundwater pumping, 

are unsatisfactory.”35 

32 D. McGee, interview, April 10, 2008.

33 D. McGee, interview, April 10, 2008.

34 T. Payment, interview, April 16, 2008; and D. McGee, interview, 
April 10, 2008.

35 Pearce and Glennon, “Transferring Mainstream Colorado River 
Water Rights,” p. 256.

The U.S. experience demonstrates that integrating market 

principles into programs to augment instream flow in 

rivers can have positive impacts on environmental goals. 

The trend in the western U.S. is toward more water 

transfers for environmental purposes. Between 1998 

and 2005, nearly six million acre-feet of water were 

acquired for instream use in U.S. western states, almost 

two and a half times the amount acquired between 1990 

and 1997.36

the canadian federal endangered species legislation  
(the Species at Risk Act) does not contain mandatory  
habitat protection provisions similar to those contained  
in american legislation .

gains from trades or other legislated requirements?
The source of the gains is, however, not always clear. 

Many of the environmental gains have resulted because 

of regulatory requirements of federal laws, not because 

of the introduction of a market transfer system. The U.S. 

Endangered Species Act, for example, mandates protec-

tion of critical habitat for listed endangered species, such 

as the restoration of instream flows to protect aquatic 

endangered species habitat. The Canadian federal 

endangered species legislation (the Species at Risk Act) 

does not contain mandatory habitat protection provi-

sions similar to those contained in American legislation. 

One recent guide to U.S. water markets notes that from 

1990 to 2005, most of the activity in instream acquisi-

tions was driven by efforts to restore flows for endan-

gered species.37 State-based water trusts have been a 

particularly innovative way to address IFNs, and their 

growth has been significant. 

California has successfully used transfers to benefit the 

environment, though water trades still represent only  

a small fraction of its overall water licensing volumes. 

During the drought of 1991–92, the state set up a water 

bank to facilitate the reallocation of water. California 

itself ended up being one of the major buyers, using 

36 Scarborough and Lund, Saving Our Streams. 

37 Ibid. 
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state resources to purchase water for instream flows. 

This state intervention is also increasingly common in 

Australia, where governments have committed signifi-

cant funds for environmental water purchases.38

Water trusts
Other smaller programs in the U.S. Pacific Northwest 

have also proved beneficial. The Oregon Water Trust 

(OWT) attempts to remedy over-appropriation by 

acquiring water from consumptive users willing to sell, 

lease, or otherwise transfer part or all of their water 

right, and then transfers the water to restore or improve 

fish habitat and other instream uses. The Trust operates 

on a relatively small scale, focusing on critical smaller 

streams needed for habitat. From 1993 to 2005, the 

OWT worked with more than 143 landowners on 307 

deals totaling more than 124 cubic feet per second.39 

The Columbia Basin Water Transactions Program 

(CBWTP) is another example of a trust program. It was 

created in response to the degradation of fish habitat 

because of the large hydroelectric projects on the 

Columbia River. In this case, the Northwest Power Act 

and the Endangered Species Act both mandate restora-

tion of habitat, and together spurred regulators to address 

fish habitat loss by increasing instream flows through 

this program. Water allocations are purchased, either 

temporarily or permanently, from water rights holders 

in targeted reaches of Columbia River Basin tributaries 

to increase instream flows. This allows the program to 

be nimble in responding to seasonal and inter-basin 

conditions. An outside evaluator has examined the pro-

gram, and found that they have had strong success in 

establishing the program, building relationships with 

their constituents, and ultimately in getting more water 

into streams.40 (See Appendix B for a case study of the 

CBWTP.) 

38 Bjornlund, Water Scarcity.

39 Neuman, “The Good, the Bad and the Ugly,” p. 441.

40 Hardner & Gullison Associates, Independent External Evaluation.

Despite its success, it is critical to note that the CBWTP 

is unique. It is funded annually through federal appropri-

ations and is a small program that leverages its budget 

through associations with four state and seven non-profit 

agencies. Furthermore, the program is nested within a 

much larger regulatory framework that enables trading 

to take place quickly and with protections in place for 

third parties. Lessons from this program must be inter-

preted cautiously, as these circumstances may not be 

readily replicated elsewhere. 

the columbia Basin Water transactions program  
was created in response to the degradation of fish  
habitat because of the columbia river’s large hydro-
electric projects .

holdbacks
The use of holdbacks—a portion of transferred water 

set aside for instream flows—can also result in con-

servation and environmental benefits. Alberta has a  

discretionary clause allowing for 10 per cent holdbacks 

in water transfers. However, holdbacks in the Alberta 

context are clearly only a partial answer: To date the  

10 per cent holdback has only been used in 6 of  

27 water trades in Alberta.41 These figures emphasize 

that discretionary protections can potentially undermine 

the proposed public interest benefit they are created to 

serve. One Alberta regulator indicated that the conserv-

ation efforts of buyers and sellers influence the decision 

about whether or not to impose the holdback provision—

those who have not already invested in conservation 

measures are significantly more likely to encounter a 

holdback on a trade.42

41 Alberta Environment, “Southern Region Completed Transfers 
Summary.”

42 D. McGee, interview, April 10, 2008.



Although a system of transferable water licences 

is now beginning to function in Alberta, the 

widespread introduction of similar systems 

across the country is unlikely. There are, however, a 

number of potential benefits associated with the use of 

market principles. As a tool, they may be very appropriate 

in certain specific situations—where, for example, there 

is a prior allocation system with ongoing water scarcity 

and a commitment (and the resources) to establish the 

appropriate governance infrastructure and institutions to 

ensure good management and appropriate oversight. In 

this context, water rights transfers through markets can 

support the process of reallocating water to usage society 

deems more beneficial than usage protected by “intoler-

ably rigid” nontransferable water rights.1 Transferable 

water licences can also expand the range of tools regu-

lators have at their disposal to address the ongoing 

problem of diminished instream flows and compromised 

fish habitat. Tools such as creating opportunities for 

instream acquisitions by government or water trusts, or for 

the use of innovative mechanisms such as holdbacks that 

take a portion of transfers specifically for the environment. 

However, markets are not a panacea for water scarcity. 

They cannot, by themselves, correct past deficiencies, 

remedy the problem of over-allocated systems, or solve 

important policy (and ultimately political) challenges. As 

1 Percy, “The Limits of Western Canadian Water Allocation Law.” 

Going Forward: Conclusions  
and Action Plan

chaptEr 5

chapter summary
Water transfers and markets are not a natural  �
evolution, but a policy choice that requires 
government involvement to ensure appropriate 
ground rules for effective functioning.

Transferable water licences, instituted with   �
the appropriate safeguards, can help transfer 
water to different uses and can encourage 
more efficient use of water.

A number of issues require further analysis,  �
including uncertainty about the impact of 
trade agreements like NAFTA on water traded 
as commercial goods.

Water markets are not a stand-alone solution  �
to water scarcity. They are authorized by regu-
lation and are part of the regulatory system 
for water. They must be embedded in a com-
prehensive policy framework to be effective. 
There are key concerns about protecting  
ecosystems and the rights of certain dis-
advantaged segments of society.
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the World Business Council on Sustainable Development 

notes: “Business cannot buy its way out of water 

problems.”2

Although water markets cannot solve many of our 

existing problems, such as scarcity, poor management 

practices and inappropriate past decisions, they do have 

some potential—when appropriately situated in a broad 

package of water reforms—to increase the flexibility and 

adaptability of the current, overly rigid and out-of-date 

system. The question of whether markets have the poten-

tial to increase the share of water for environmental 

needs is still uncertain—with only mixed results from 

other jurisdictions experimenting with markets as a 

policy option.

action plan and nExt stEps

promote dialogue on the role of markets in water allocation 

and reallocation .

The potential role of markets in water allocation or reallo-

cation decisions is an issue of national importance. It 

deserves the attention of a national roundtable of water 

experts, community leaders and other stakeholders to 

fully review the issue, explore its potential applications, 

and consult with experts from other jurisdictions with 

significant experience with water markets—like California, 

Australia, and South Africa—to avoid mistakes and 

adapt lessons learned. A national dialogue should be 

complemented by regional discussions, particularly 

where persistent scarcity and prior allocation systems 

currently exist—such as in southern Alberta and the 

interior of British Columbia—as these areas are the 

most likely to pursue water markets.

2 Flowers, Business in the World of Water, p. 43. 

increase understanding of policy alternatives .

A full examination of policy options to address scarcity 

requires more detailed research on water rights reforms 

(such as how to ensure basic ecological and social pro-

tection), and on institutional challenges (such as how to 

clearly define rights to balance the need for certainty 

without increasing the degree of private ownership). 

Further work is also required to fully understand the 

characteristics, contexts, and necessary safeguards 

needed for the appropriate use of water markets in Canada. 

the potential role of markets in water allocation or 
reallocation decisions is an issue of national importance .

clarify trade law implications surrounding water rights markets .

Trade agreements, especially NAFTA, may pose signifi-

cant risks to water management regimes that include the 

buying and selling of rights, especially in situations 

where the buyer may be a foreign entity or where the 

future withdrawal of a water right may affect a foreign 

investment. This will require careful consideration and 

detailed international trade legal analysis to ensure that 

policy changes do not introduce unintended consequences 

under trade rules. 

Establish clear ground rules and proceed cautiously .

Good water governance requires a holistic approach to 

water management. The federal and provincial govern-

ments need to take a thorough look at water governance 

and management in Canada. Ensuring well-planned, well-

managed, and well-governed water resources is a pre-

requisite to engaging specific tools like market-based 

instruments. Policy reforms such as water markets should 

be considered only after conducting a full investigation 

of local contextual factors such as history, geography, 

institutions, and culture.



Interview Questions

appEndix a

1 . current regime/system:  

Are there opportunities for reallocation of water rights 

in the system(s) in which you work (or with which you 

are familiar)? How does the allocation system function 

in times of scarcity? Is there room to improve allocation 

within the current regime/system? 

2 . fundamental principles:  

What are the most important principles for achieving 

ecological sustainability of water resources? Prosperity 

for communities? 

3 . role of market principles:  

Do you see a role for market principles in allocation  

of water/transfers of water rights?

4 . Benefits of market principles:  

What do you think are the benefits of incorporating 

market principles into water allocation? How will they 

help you do something you currently can’t do or think 

should be done?

5 . drawbacks of market principles:  

What are the drawbacks or disadvantages of applying 

market principles to water allocation in times of scarcity? 

What are the costs? 

6 . constraints to use of market principles:  

What are the constraints (within the current system in 

which you work) to implementing market principles in 

water transfers? Do you see potential solutions to these 

constraints? 

7 . Examples of market principles in practice: 

What examples of water markets are you aware of? 

Have you actively participated in such trading or transfers? 

What was your experience? 

8 . unintended consequences:  

Should there be consideration for third parties affected 

by water transfers? E.g., rural communities affected by 

fallowing of agricultural land, with loss of income; or 

groundwater rights holders vis-à-vis surface rights trades? 

9 . What is water worth?  

In transfers of water rights, how is the price determined? 

How do we know what water is worth? 

10 . Watershed management: 

(If watershed management has not come up in response 

to questions above.) How do market principles conflict 

or align with watershed management goals and practices? 

If there is no watershed management plan, is it possible 

to imagine trading of water rights? In practice, how are 

ecological values/instream flows assured? 



Water Market Case Studies

appEndix B

casE study: alBErta WatEr transfErs

introduction
Alberta encompasses a semi-arid region leading from 

the Rocky Mountains on the western border of the 

province to the predominant prairie landscape of the 

majority of the province. Water is distributed unevenly 

on this landscape; the vast majority of water flowing in 

Alberta’s rivers (87 per cent) flows north through the 

Mackenzie River Basin. Approximately 13 per cent 

flows mostly eastward across the province in the many 

basins that constitute the Saskatchewan River water-

shed, eventually draining to Hudson’s Bay. This river 

system provides the vast majority of Alberta’s popula-

tion (88 per cent) with water for domestic, agricultural, 

and industrial uses. The Milk River flows south to the 

Missouri–Mississippi Basin. 

Alberta’s population is roughly 10 per cent of Canada’s 

population, with 7 per cent of the land area and only  

2 per cent of the freshwater supply. Water has always been 

a scarce resource in Alberta, and with potential changes 

in precipitation patterns and increases in evaporation 

because of climate change, it is likely to become scarcer. 

historical WatEr rights rEgimE
The historical water use and allocation system relied on 

the principle of first-in-time, first-in-right (FITFIR). It 

gave those who first applied for water allocations the 

senior rights to the water they demonstrated they could 

use, and it gave all subsequent applicants the junior 

rights. While other water management systems and 

regulatory regimes have grown up around the FITFIR 

regime, it still forms the heart of the system of water 

allocation in the province. 

Many believe the FITFIR water allocation regime is 

unable to cope with water scarcity. When droughts 

occur, as they do regularly in western North America, 

this system has no mechanism to “share” water between 

senior and junior rights holders, and no mechanism to 

protect the ecology of streams, rivers, and lakes by 

leaving water instream. Those with the most junior 

rights may get no water during droughts, while those 

with the most senior rights still have the right to full 

allocations. In lean years, ecosystems are compromised, 

and the allocation system reveals the inherent inequity 

between rights holders. Furthermore, in systems that are 

chronically over-allocated, new or changing water uses 

are not easily accommodated. Reforms were needed to 

address the inflexibility of the system, and to protect 

rivers and streams in times of water scarcity. 

policy rEsponsE
In 1999, Alberta passed the Water Act, which instituted 

a system that permitted transfers of water allocations 

under a licence and permanent sales of water rights. The 

primary change introduced by the Water Act was the 

ability to sever the licensed allocation from the land to 

which it was linked. The Act also authorized the assign-

ment of priority—the date attached to the original allo-

cation of the water—to transferees. Water allocations 
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could be traded within basins, within the context of 

basin-wide water management plans, and with govern-

ment approval. It also allows the Legislature to approve 

inter-basin transfers. Transfers may be either permanent 

or temporary, and either whole or partial. The Act also 

allows assignments of water allocations between current 

licence holders. No prior approval or notice is required 

for assignments. 

There are several ways in which the Water Act was 

intended to ensure ecosystem protections. First, it 

authorizes local water management plans (funded by 

the province). Within the context of these plans, a given 

river’s instream flow need (IFN) is identified. The IFN 

is the amount of water needed to maintain the river’s 

ecology and is intended to be based on scientific evi-

dence. The process of setting the IFN has proved con-

troversial as it calls into question what the natural flow 

level actually is, and what kind of ecosystem the flow  

is intended to foster, as deeper, slower streams support 

different biota than shallow, fast moving streams.1 

Second, the Water Act calls for the setting of a Water 

Conservation Objective (WCO) by Alberta Environment 

based on recommendations from this planning process. 

The WCO is the amount of water necessary to support 

river ecology, taking into consideration other criteria such 

as instream uses and fish and wildlife management.2 

The Government of Alberta is issued a licence for the 

WCO’s “use” in the river, and private or non-profit groups 

can purchase further rights to fulfill the licence’s alloca-

tion.3 The province has also indicated that it would not 

allow the transfer of water to instream uses that exceeded 

the WCO through this licensing system, to strike a bal-

ance between instream and consumptive uses.4 

Third, the province also added a prerequisite to a transfer 

referred to as “in good standing.” To be in good standing, 

a licence holder must be able to use the water specified 

1 D. McGee, interview, April 10, 2008; and F.A. Ross, interview,  
April 15, 2008. 

2 Alberta Environment, Water Conservation Objectives Fact Sheet 
Submission to the Water Management Plan

3 The government holds licences purchased by third-party conserva-
tion buyers, which may be problematic if conservation buyers don’t 
have confidence in the government as the owner of these rights. 

4 D. McGee, interview, April 10, 2008.

in a licence, and not be under any form of compliance 

action. In other words, the law prohibits speculating on 

water rights or wasting water to maintain licences in 

good standing.

Fourth, the province allows water transfers within basins 

in which these planning processes have occurred, reviews 

water transfer applications, and approves transfers that 

meet the criteria. The province has the right to hold back 

10 per cent of any transfer to meet the WCO—and has 

the discretion not to do so. 

thE track rEcord
The system has now managed 28 trades, which have 

mostly been from one irrigated agricultural use to another. 

Inter-sectoral trades (those between agricultural and muni-

cipal, industrial, or commercial uses) have been rarer. 

A forthcoming study of the first five years of the system’s 

operations found that only six permanent trades of water 

rights were concluded in the first five years.5 These six 

trades accounted for only 0.05 per cent of the total water 

allocations in the South Saskatchewan River Basin 

(SSRB). Three of the six trades involved sellers who 

had not previously been using their water right, and 

who were aware of the possibility of the licence being 

revoked for lack of beneficial use. The trades generally 

moved water from lower to higher value uses, and only 

two of the trades conveyed water over longer distances 

(over 100 km). Transaction costs in these trades were 

all below 15 per cent of the trade value, and therefore 

were not considered high. Only one of the trades was 

subject to the 10 per cent conservation hold back, 

although several resulted in concessions through new 

conditions that achieved more than 10 per cent.6 

One trade that has attracted much attention occurred 

near Balzac, Alberta, in which a casino, horse racing 

track, and mega-mall were under construction when 

Alberta Environment closed the majority of the SSRB 

to new water permit applications. The municipal district, 

which supplies water to the development, had to look 

elsewhere for water. Their first proposal—to pipe water 

200 km away from the Red Deer River—met with a 

5 Nicol, et al., “Case Study.” 

6 D. McGee, personal communication with Katie Paris, June 11, 2008. 
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loud public outcry. The casino ended up paying an 

irrigation district C$15 million to implement efficiency 

measures (lining canals) to free up enough water to feed 

the development. This water was a permanent licence 

transfer from the Western Irrigation District to the 

Municipal District of Rocky View, which paid a record 

C$7500/acre foot.7 

The SSRB WCOs were issued in the fall of 2006 and 

signed in January 2007. For each of the sub-basins of 

the SSRB, the WCO was set at 45 per cent of the IFN. 

Some argue that these WCOs are not based on the def-

inition written in the Water Act: the streamflow that is 

necessary to support certain purposes, i.e., the ecology of 

the rivers. Their priority is set as of the date the WCOs 

were set, in 2006, and as such are so low in seniority as 

to have little to no protective value for the rivers. In a 

submission to the SSRB Water Management Plan, Nigel 

Bankes and Arlene Kwasniak argued that these WCOs 

should be thrown out, in favour of WCOs based on a 

scientific analysis of the flow rates necessary for the 

rivers’ ecologies.8 

conclusions
This system has worked well for some who have executed 

trades, but critics point out shortcomings. 

One of the main shortcomings is the lack of a “clearing-

house” or an actual marketplace—such as an auction, a 

broker organization, or a website—that would consoli-

date a list of willing sellers and buyers. The current 

situation can be hit-and-miss, with people placing ads 

in small-town papers, and without a clear marketplace 

to buy and sell. 

The system lacks transparency. Potential trades must 

have a public review, but often the financial terms of 

the deals are not known, and the pricing is not trans-

parent. In many cases, the revision of the terms of the 

licence is not subject to public scrutiny and the changes 

7 D’Aliesio, “Putting a Price on Water.” 

8 Alberta Environment, Submission to the Water Management Plan 
for the SSRB.

in use can have significant impacts on communities and 

third parties.9 The licence documents that result from a 

transfer are public documents and, since May 2008, are 

posted on the “Licence Viewer” portion of the Alberta 

Environment website.10 However, water supply agree-

ments conducted within irrigation district and municipal 

licences and municipal licences fall outside the bound-

aries of this system of transfers and are therefore subject 

to even less scrutiny. 

Some would argue that the market has evolved too 

quickly, without having adequate measures in place  

to protect river and stream ecology. It may take some 

time to establish adequate WCOs for rivers and streams 

that must be protected. Nevertheless, and even in the 

absence of adequate “science-based” WCOs, the market 

is being encouraged.11 Others are concerned that the 

entire transfer approval process is not nimble enough, 

and that a true marketplace will not emerge until exe-

cuting transfers is less cumbersome. 

It is also not clear that Alberta Environment is actively 

seeking to take back “sleeper” water rights, or those 

that have not been used in three years. In 2005, 55 per 

cent of all licensed allocations in the province were 

used.12 Irrigation districts alone have the power to dras-

tically change current patterns of use: they are allocated 

43 per cent of all water in Alberta, and 63 per cent of 

all licensed allocations; most seldom use their full allo-

cation.13 Selling surplus irrigation rights has the potential 

to greatly reconfigure use in some basins.14 

Some have critiqued the concept that an allocation under 

a licence must have a beneficial use to be tradable. The 

oil and gas industry has many under-used allocations in 

9 However, those directly affected by a transfer may appeal a  
decision to the Environmental Appeals Board.

10 The Licence Viewer can be found at: www.albertawater.com/index.
php?option=com_content&view=article&id=69&Itemid=75. 

11 Bankes, “The Alberta Context.” 

12 Alberta Environment, Current and Future Water Use in Alberta.

13 Ibid., p. iv. In dry years, such as 2001, all allocations available to 
irrigation districts were used (D. McGee, interview, April 10, 2008).

14 Chong and Sunding, Fight to the Last Drop.
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areas where their conventional oil reserves are decreasing 

and the only tradable allocations are those that result 

from conservation efforts. From the perspective of the 

industry, these underused licences present opportunities 

for oil and gas companies to sell their water rights for a 

profit, or to trade them for instream flows to fulfill the 

WCOs.15 The regulator’s perspective is that if these 

rights are not currently being put to beneficial use, they 

are not tradable for any purpose—including instream 

flow or alternative use. This is an unresolved area of 

potential conflict. 

Others worry about the longer-term impacts of changes 

in the use of water from irrigation (generally, food pro-

duction) to non-essential uses (such as golf courses and 

commercial activities). The transfer system makes no 

judgment about the change in uses. There is a period 

for public comment, but in the end sellers and buyers 

only have to show that they harm neither the environ-

ment nor third parties. Economic and social changes that 

transfer water out of agriculture and into commercial, 

municipal, and industrial uses are wildcards. 

Finally, data collection and information about stream 

flows and monitoring and enforcement of terms of 

licences is crucial, and probably under-resourced.16 

casE study: california WatEr markEts

introduction
Water scarcity and drought have been features of life  

in California throughout its modern history. California 

has a varied geography with a largely semi-arid climate. 

Water distribution is seasonally variable with wet winters 

and dry summers. Sustained droughts, high rainfall years, 

and 70 per cent of the annual runoff in the less-populated 

northern portion of the state make large storage facilities 

necessary and complicate the challenge of distribution 

over time and space.

15 T. Payment, interview, April 16, 2008.

16 Rosenberg International Forum, Report on Water Policy, p. 6.  
This report applies to the entire “Water For Life” Strategy, but  
its recommendation on adequate budgets for implementation  
certainly extends to the market transfers program. Several inter-
viewees also pointed out the need for adequate budgets.

Through the 1970s, water managers generally dealt 

with scarcity by increasing infrastructure. They built 

dams, aqueducts, canals, and other storage and convey-

ance facilities. However, increasing environmental costs 

and political resistance made further storage and convey-

ance projects unfeasible. California has turned to other 

tools—including water markets, banks, and transfers—

to address its management challenges. 

historical WatEr rights rEgimE
In California, water transfers are a significant part of  

a complex regulatory system involving common law 

principles, constitutional provisions, state and federal 

statutes, court decisions, and contracts or agreements. 

Transfers of water are not a new phenomenon; they 

have been part of the state’s water history since an 1859 

court ruling. The California Water Code states that the 

people of California own the water, and rights to use 

water are subject to the state’s obligation to protect the 

water resource uses in waterways—such as navigation, 

fisheries, recreation, ecological preservation, and related 

beneficial uses—under the public trust doctrine. 

policy rEsponsE
California began to promote more water trading in the 

late 1970s as a response to drought, but also in recogni-

tion of the prospect of shortages because of a burgeoning 

population and limited new sources. The Governor of 

California struck a commission to review the laws on 

water rights in response to a 1978 drought. One area of 

focus for the commission’s final report was on removing 

barriers to water transfers and increasing incentives and 

protections for potential transferors. It also made rec-

ommendations for regulatory oversight.17

The State Water Resources Control Board (SWRCB)  

is the chief approval agency for transfers. A state water 

bank was established in 1991. A proposed Model Water 

Transfer Act—drafted in 1996 under the sponsorship of 

the California Business Roundtable, the California 

Chamber of Commerce, the California Farm Bureau 

Federation, and the California Manufacturers Association, 

and the subject of much legal and policy commentary—

has yet to be passed.

17 California Governor’s Commission to Review California Water 
Rights Law, Final Report. 
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A number of significant water agreements affect water 

transfers, particularly the two largest water projects in 

California—the 1995 to 1996 State Water Project and the 

1991 Central Valley Project—as well as the CALFED 

Bay/Delta agreement of 2000 and its Environmental 

Water Account, which gave greater responsibilities to 

both state and federal agencies in water transfers. The 

California Water Plan notes that a large portion of water 

transfers each year occur under the guidance of, or 

funded by, a state or federal program.

track rEcord
A recent analysis of water transfers across the American 

West between 1987 and 2005 showed that California 

was one of the leaders in transferring water from agri-

cultural to environmental uses. Since 1996, the increase 

in water trades has been driven predominantly by 

environmental demands.

Each year approximately 1.2 million acre-feet of water 

are transferred under various provisions of various laws 

and agreements. Hanak (2003) points out that California’s 

water market only accounted for 3 per cent of total annual 

water use, as of 2001. Agricultural water districts are the 

main sellers accounting for three-quarters of all sales, 

while state and federal agencies are the next biggest 

player in the market, running water banks to address 

drought and buying water for environmental programs.

Water transfers commonly take place between water 

users within water districts under the rules each district 

has developed for allocation. Transfers between water 

districts within the same basin have become more com-

mon in recent years. Because of concerns over water 

transfers, however, many counties have adopted ordin-

ances restricting groundwater transfers. 

California has 19 adjudicated groundwater basins and 

basins in which a local agency has obtained statutory 

authority to manage groundwater, and in many places, 

to regulate transfers, a common activity in Southern 

California groundwater basins.

California’s official State Water Plan commends the 

application of market forces as an effective way to 

achieve a balance between supply and demand, to facili-

tate efficiency by disclosing noncompetitive and ineffi-

cient water users, and to stimulate use of technical and 

procedural innovations to maximize water use efficiency.

However, a Task Group report to the SWRCB on water 

transfer issues in California notes that:

The use of water involves an unusually complex 

mix of price responsive and non-price responsive 

social values. The complexities include interrela-

tions among consumptive water uses, in stream 

public trust needs, and the sometimes contra-

dictory imperatives of managing other relatively 

non-consumptive uses such as power generation, 

flood control, and recreation. Moreover, market 

forces are less effective when there is a long 

time lag between the time that a predictable 

shortage of an essential commodity, such as 

food, is reflected in a price rise and the time it 

takes either to increase supply or adapt to the 

shortage when it occurs. Thus, at times, market 

forces can fail to achieve the highest social wel-

fare because of interests that are not considered 

within private bargaining. In these circumstances, 

focused regulation and government intervention 

are necessary to protect social interests that are 

not price responsive.18 

In particular, concern has been expressed over the 

extent to which agricultural lands may be lost, and the 

potential effect of that loss, if transfers are increased. 

To address these tensions, state oversight is a critical part 

of the water transfer approval process. The California 

Water Code provides that three factors must be evaluated, 

regardless of which approval process is used for the 

water transfer: 

The prevention of injury to other legal users of 1. 

water, (the “no injury” rule).

The avoidance of unreasonable effects on fish  2. 

and wildlife. 

18 Water Transfer Working Group, Water Transfer Issues, p. 12. 
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If water is moved by the State Water Project or other 3. 

state, regional, or local public agencies, actions 

needed to avoid the unreasonable effects on the 

overall economy in the county from which the water 

is transferred.

conclusions
The major issues for water transfers in California 

include the need to maintain agricultural productivity, 

protecting the environment from the cumulative impacts 

of both short- and long-term transfers, and economic 

concerns because of crop idling and other impacts to 

agricultural communities that trade their water away.  

It remains difficult to quantify third-party effects, and 

there is still considerable public resistance to water 

transfers, primarily because of concerns about fallowing 

and decline in agricultural communities.

The California example shows that fostering water  

markets is a complex undertaking requiring significant 

state intervention to set the conditions for the markets 

and provide regulatory oversight.

casE study: columBia Basin WatEr 
transactions program

introduction
The Columbia River Basin comprises most of the 

Northwestern United States, taking in much of four 

states (Idaho, Montana, Oregon, and Washington) and 

some of Southeastern British Columbia. It is the fourth 

largest river in North America by volume and the most 

productive hydropower-producing river in North America, 

with 14 major dams in the U.S. and Canada on the main 

stem of the river, and over 400 dams in the whole basin. 

The dams serve many purposes: storage for irrigation, 

flood control, navigation, and hydropower. They have 

also severely harmed the habitat of the anadromous fish 

populations that once thrived in the basin. The dams 

pose physical barriers for these fish, which must swim 

upstream to their original hatching sites to spawn and 

reproduce. The Columbia Basin Water Transactions 

Program (CBWTP) addresses this threat. 

historical WatEr rights rEgimE
The prevalent water rights regime in this basin is a first-

in-time, first-in-right, prior appropriation regime. The 

Bonneville Power Administration is the agency respon-

sible for the hydropower distribution within the basin, 

but it is not directly responsible for water management 

or for ensuring adequate instream flows in tributaries. 

Over-allocation of water rights is an increasing problem 

within the basin, with some streams suffering low flows 

and others even drying up. Much of the water is used 

for crop irrigation and irrigation of pasturage for live-

stock. Before the CBWTP was established, the only 

methods used to ensure water flows in streams were 

inconsistently applied regulatory tools. 

policy rEsponsE
The CBWTP was formed in 2002 as a response to the 

requirements in the Endangered Species Act and the 

Northwest Power Act to improve habitat for endangered 

fish species in the Columbia River Basin. It does this by 

purchasing water rights, both permanent and temporary, 

mainly from farmers and ranchers, and leaving that 

water in streams to improve stream ecology for fish 

such as endangered salmon. Put simply, its goals are to: 

Acquire ecologically significant water though market-1. 

based transfers.

Build organizational capacity for its partner agencies.2. 

Increase awareness about this approach and set of 3. 

tools among Pacific Northwestern communities, 

water users and others.19 

The CBWTP is a partnership of the National Fish and 

Wildlife Foundation, the Bonneville Power Administration 

(BPA), and the Northwest Power and Conservation 

Council. The BPA is a federal government agency that 

distributes and markets the electricity generated by 

hydropower facilities within the Columbia River system. 

The BPA is charged with mitigating the hydroelectric 

dams’ impacts on fish habitat, and spends US$145 mil-

lion per year on fish and wildlife projects. In fiscal year 

2008, US$4 million is budgeted for the CBWTP: 

US$2.2 million is budgeted for water acquisitions, and 

US$1.8 million to support the CBWTP’s local partner 

19 CBWTP, “Environmental Water Transactions,” p. 14. 
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organizations, or “Qualified Local Entities” (QLEs). 

QLEs include four state-wide water management agen-

cies, and seven non-profit groups such as the Oregon 

Water Trust, Deschutes River Conservancy, and Trout 

Unlimited. These are the groups that actually perform the 

water transactions, with program and technical support 

from the CBWTP. State agencies ensure transactions 

conform to state law and policy. Collaborative efforts 

between the non-profit and state-level QLEs are a 

cornerstone of the program.20

Most of the tributaries the CBWTP focuses on are smaller 

reaches upstream of the Columbia River’s hydro projects; 

they are typically tributaries of tributaries. There is no 

storage upstream in general, so “every year is a drought 

year for fish.”21 The program therefore aims to purchase 

water strategically for steam reaches in which fish habitat 

is degraded or threatened by low flow levels. 

CBWTP Program Director Andrew Purkey identified the 

four most important principles needed for a water trans-

actions program to achieve the ecological sustainability 

of the water resource and prosperity for communities.22 

First, clearly defined water rights are essential— �
ambiguities complicate or derail potential trades. 

Second, established regulatory processes are needed  �
to ensure that the conversion of a water right from 

an existing use (such as irrigation) into a new use 

(for instream flow) follows a predictable and effi-

cient process. 

Third, there is a need for a culture of acceptance of  �
water trades as a legitimate option for water users 

(usually ranchers, in this case) to pursue. In the past, 

irrigators would not have considered the potential 

asset value of their water right, as there were no real 

options. At first, certain agricultural organizations 

expressed some resistance to the program, so the 

CBWTP had to overcome these cultural hurdles. 

Now, however, they think that most irrigators are 

aware of transactions as an option for their water 

right and this barrier is being removed. 

20 This description was drawn from both “Environmental Water 
Transactions” and from the interview with A. Purkey, April 23, 2008. 

21 A. Purkey, interview, April 23, 2008. 

22 Ibid.

Fourth, trades must be based on an ecological benefit  �
for some stated objective. In practice, this means 

identifying specific reaches of streams that need water 

for certain fish at certain stages in their lifecycles. 

In general, trades are not “all or nothing.” A minority of 

transactions are permanent transfers; most are partial in 

nature. Transactions take many forms, such as shifting 

the timing of diversions, reducing irrigated acreage by  

a specified portion, creating efficiencies and trading the 

surplus, or substituting diverted water with another 

water source (often groundwater) that is not connected 

hydrologically to the surface water right. If the program 

can provide sufficient funds for a rancher (the most 

common type of seller in this program) to purchase feed 

for his livestock, it can overcome a common barrier to 

transactions. Also, it usually does not take that much 

water—as a proportion of total diversion rights—to 

make a difference to the fish, so deals that are partial in 

nature are much more feasible than permanent transfers.

Third-party injury problems have made opportunities 

for efficiency-based trades relatively rare. Third parties 

often rely on return flows, so the program has had more 

difficulties executing this type of transaction. They have 

been possible in cases where downstream users are dis-

connected hydrologically from return flows. For example, 

in the Deschutes River system, water diverted for agri-

culture seeps through cracks in the local geology and is 

not returned to the river for third-party usage. It flows 

through subsurface channels and feeds a reservoir sig-

nificantly downstream. CBWTP and Deschutes River 

Conservancy funding was used to line agricultural ditches 

to achieve conservation, which allowed less water to be 

diverted and left surplus flows instream. There were no 

third-party injuries because the instream water was, in 

effect, “new water,” so the usual barriers to the trans-

action did not exist. 

CBWTP transactions can take as little as five weeks to 

go through an approval process with the Northwest Power 

Authority, and are therefore responsive to new needs 

annually. This system is much faster at adapting to sea-

sonal and regional conditions than any other method. 

Other fish protection strategies are much less nimble. For 

example, the BPA’s habitat restoration project funding 
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(US$145M), builds fencing, restores stream banks, and 

funds other such direct interventions. These are planned 

as minimum year-long projects and, while valuable to fish 

habitat restoration, do not achieve the same objectives 

(instream flows) that the transactions program does. 

This program faces a particular challenge in pricing water 

fairly and accurately. The program must be judicious in 

obtaining the most water it can given its limited resources; 

but sellers will not be forthcoming if prices do not reflect 

the water’s value. There are various tools to set the 

price for purchases, none perfect and all fairly complex. 

These include: 

appraisals of land with and without water rights  �
(according to stringent federal appraisal guidelines) 

used to determine comparable sale prices; 

farm crop budget analyses (analyzing the costs and  �
proceeds of certain crops,) used to derive an esti-

mate of the additional value created by water; and

comparables, or sales comparisons, to other water  �
trades in areas where such comparables exist. 

track rEcord
From 2003 to 2006, the CBWTP participated in the 

funding for 153 water transactions: 

120 were short in duration (five years or less);  �
16 of those were long term (10–30 years); and  �
17 were permanent.  �

By the fourth year of the program (2006), there was 

124 GL (100,000 acre feet) more water instream as a 

result of the transactions funded by the CBWTP and  

its partners.23

In 2007, the program retained the consulting firm Hardner 

& Gullison to conduct a program evaluation. Their report 

found that the program, while young, has managed to 

achieve significant success in establishing a market for 

instream flow and in actually increasing instream flow 

in many reaches. The report concludes:

The CBWTP has also been responsive to the need 

to ensure that water transactions result in increased 

instream flow, and has established reliable mon-

itoring systems to do so. Where CBWTP can 

23 CBWTP, “Environmental Water Transactions.” 

improve is in ensuring that water transactions 

result in gains for anadromous and resident fish 

habitat. To date, the integration of water trans-

actions with projects to address other ecological 

limiting factors has been weak. The result is that 

many reaches where flow is addressed continue 

to lack other key ecological attributes to serve as 

adequate fish habitat.24 

In essence, more water does not necessarily mean more 

fish. Other ecologically limiting factors complicate the 

picture, such as the shape of the streambed, the temper-

ature of the water, the presence of other types of organ-

isms in the water, and water quality. While the CBWTP’s 

sister program at the BPA is charged with the larger 

challenge of restoring fish habitat, the water trans-

actions program also needs to improve interagency 

coordination to have an impact on these other limiting 

factors over time. More resources are needed to monitor 

the presence of fish in streams, and to better understand 

other ecologically limiting factors. 

conclusions
The CBWTP is a unique program. It is funded annually 

through federal appropriations; it is a small program that 

leverages its budget through associations with four state 

and seven non-profit agencies; and it exists to mitigate 

the damage done to fish habitat by the enormous hydro-

electric projects that have so affected the ecology of this 

whole basin. The lessons from this program must be 

interpreted cautiously, as these circumstances will not 

be easily replicated elsewhere. 

However, the program shows that under the right circum-

stances, market-based transfers have a role to play in 

good water governance:

Water transactions have expanded the number of tools  �
available to address the ongoing problem of dimin-

ished instream flows and compromised fish habitat. 

The program provides the ability to be nimble in  �
responding to seasonal and inter-basin conditions. 

The program is nested within a much larger regula- �
tory framework that expedites trading and protects 

third parties. 

24 CBWTP, Independent External Evaluation.
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