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3.
PROBLEM DESCRIPTION:

Water and our aquatic ecosystems are arguably the most important and valuable resources that Canada possesses. Not only does water provide us with the vital liquid on which life exists, it also supports the ecosystems which provide a number of other services that give direct and tangible benefits to our quality of life, including fish and aquatic habitat, waste assimilation, water purification, climate regulation, flood protection, erosion and sediment control, recreational opportunities, tourism as well as spiritual and cultural services (Millennium Ecosystem Assessment, 2006).  Alberta has recognised this through the Water for Life strategy (WFL) in 2003 and its renewal in 2008.

4.
GOALS TO BE ACHIEVED, INTENDED DELIVERABLES:

One of the three outcomes of the WFL strategy is to ensure healthy aquatic ecosystems but very little is known about which policies and instruments to use to achieve this. The Government of Alberta is committed to maintain and enhance the quality of life of Albertans. Inextricably linked to quality of life objectives are healthy aquatic ecosystems as this is a precondition for safe secure drinking water and a reliable supply of quality water for a sustainable economy. It is increasingly being acknowledged that Ecosystem Goods and Services (EGS) will be an integral part in achieving these objectives.
 In AWRI’s inaugural call, three proposals were considered, all capturing some element of EGS and water, but all ‘light’ around the economic methods to assess and value EGS and which instruments to use to ensure supply. This project fills this gap and thereby adds value to existing AWRI projects. The proposed research will push the boundaries of economic valuations of EGS and will examine approaches to cost-effectively and successfully ensure adequate supply of EGS.

This project will investigate and identify/design policies and instruments to ensure an adequate supply of EGS. To make informed decisions about this we need to answer a number of questions: 1) should society purchase EGS from land owners and if so which ones for how much? 2) What is the value of such services and how much are taxpayers willing to pay? 3) How much will we have to offer landowners for them to deliver such services? 4) What factors influence landowners’ decisions to accept such offers and how should these factors influence the way in which policies and instruments are designed and implemented? 5) How likely are other community members to accept such policies and the associated costs? 
The findings will be communicated to industry and academia through close collaboration with the research community in Alberta including some of the major stakeholders (see section 7). This collaboration will ensure that findings will be communicated to researchers within other disciplines as well as researchers working for the policy makers on an ongoing basis and therefore can have an immediate influence on further research and policy making. In addition findings will be delivered through papers presented at academic and industry conferences in Alberta, Canada and internationally as well as in published proceedings, journal articles, and books.
A major deliverable of this project is training of highly skilled personnel within this critical area for Alberta’s future. The project includes three Masters students, one PhD student, one research associate as well as a research assistant. The Masters students will be supervised by Drs. Bjornlund, Adamowicz and Boxall with one being the principal supervisor on each student with the other two being co-supervisors. Bjornlund is the principal supervisor for the PhD student and will supervise the research associate and research assistant. The scholarship for the PhD student is funded by a CWN project that PI Bjornlund is part of.

5.
SCIENTIFIC or TECHNICAL HYPOTHESIS:

a. The level of EGS supply affects the ability to achieve healthy aquatic ecosystems, safe and secure drinking water and a reliable supply of quality water for a sustainable economy.
b. Without landowners active participation an adequate supply of EGS might not be achieved.

c. To ensure community support for EGS programs a balance needs to be maintained between regulatory requirements to supply EGS and offers to buy EGS.
d. Examination of the spatial and temporal patterns of the value of EGS will reinforce the need for targeting of EGS provision.

e. To ensure satisfactory willingness to accept prices for providing EGS, offers to purchase EGS must account for non-economic factors influencing provision decisions.

f. Without considering such non-economic factors landowners’ willingness to accept for delivering EGS is likely to exceed society’s willingness to pay.

g. The historical variation in environmental performance (stewardship) by landowners affects the efficacy and performance of market based instruments (MBIs) such as conservation auctions used to increase EGS supply.
h. Community characteristics and experience will affect the performance and acceptance of market based instruments employed to increase the supply of EGS.

6.
OBJECTIVES:

a. Identify and design policies and instruments to use EGS to achieve environmental objectives. 
b. In collaboration with the projects funded by AWRI, identify potential EGS to use in this study.
c. Explore new approaches to assess the value of EGS and identify those that provide a potential return on investments to increase the provision of EGS from landowners. 

d. Examine mechanisms to provide incentives for landowners to supply EGS and establish the investments required to deliver these EGS. 
e. Identify the barriers to and drivers of the adoption and acceptance of EGS programs. 
f. Identify the factors that influence landowners’ willingness to accept offers to deliver EGS including social capital, moral hazard and community perceptions of conservation practices. 
7.
METHODS TO BE APPLIED:

Case study areas and collaboration

The objectives will be pursued through two case studies: one in a densely populated area near a major urban centre involving the multiple use of irrigation infrastructure for urban residential/ recreational uses and agricultural uses; a second in a low population area dominated by agricultural uses with minor townships and cottage developments for recreational uses involving changing land and water use practices to provide EGS.

1. Irrigation infrastructure
Currently irrigation accounts for some 75% of water use within the South Saskatchewan River Basin (SSRB); this level of water use has required the construction of extensive water storage and conveyance infrastructure. When the major water delivery head works were transferred from the Federal to the State Governments in 1975 Alberta undertook to operate this infrastructure for multi-purpose uses such as irrigation, hydropower and recreation. Consequently, today many recreational activities such as swimming, boating, fishing etc. (forms of EGS) are dependent on infrastructure also used for, and in many instances primarily constructed for, irrigation. Further, recreational and residential subdivisions have been built benefitting from the view of and access to such infrastructure. As urban centres encroach on irrigated areas district infrastructure might also be called upon to provide non-irrigation services in form of water supply and storm water management, raising issues of water quality and the system’s capacity to assimilate waste.
For many residents and visitors this constructed infrastructure has become a natural part of the environment and has changed from dams into lakes or from canals into creeks which in turn support ecosystems and provide recreational opportunities.  This can cause conflicts between water users and raises the issue of modifying operational practices of the infrastructure to ensure non-irrigation benefits and the question of how to pay for that and how much to pay and who should pay.
For this case study we intend to use the Chestermere Lake west of Calgary and the Western Irrigation District (WID). This area and its infrastructure have experienced a significant encroachment of urban use and demand for services. Chestermere Lake was constructed in 1904/05 as a balancing pool for the canals supplying irrigation. In the 1950s WID permitted summer cottages along the lake which today has developed into a large suburb of Calgary with town status with a mayor and councillors to guide municipal development. This has caused conflicts between WID and residents over storm water run-off, water level management, and land encroachment issues by recreational users. Another major issue has been the City of Calgary’s use of the WID system as a storm water waste way.  WID has commenced legal proceedings to obtain financial compensation for the wear and tear on its system with regard to volumes and water quality degradation and has won compensation in the courts with appeals both by the City of Calgary and Alberta Environment being unsuccessful.  Further WID has entered into land lease agreements with Ducks Unlimited. 
This choice of case study area has two advantages: i) PI Bjornlund has already ensured collaboration with WID in the context of the first round AWRI proposal and will as part of that project investigate operational practices of the district infrastructure and identify opportunities of changes to practices and urban to rural water transfers. This second round proposal will benefit from this work and outcomes from this project will benefit the assessments of urban to rural water transfers carried out as part of the first round proposal; and ii) it will facilitate an analysis of issues on the urban/rural fringe where conflicting use of irrigation infrastructure already has emerged raising a number of the issues under investigation in this proposal.
2. Land and water management practices

The provision of EGS is highly dependent on healthy ecosystems, which in turn depend on the ability to maintain adequate water quality. Current water quality problems are caused by human activities within watersheds; this typically involves farming practices. To improve water quality and increase the supply of EGS, existing human activities need to be changed. This is often associated with financial costs to affected landowners either in the form of investments in different farm practices or in the form of lost revenue as a result of changing practices or abstaining from farming sensitive areas. The technical way of defining such changing practices and how much EGS will be provided by such changes is often the design of Beneficial or Best Management Practices (BMP). This method has been widely adopted in the context of water quality trading where land owners have been able to generate water quality credits by implementing BMPs which in turn can be sold, often to point polluters such as water treatment plants (Shortle and Horan, 2008). Alternately, land owners are simply paid to adopt BMPs as part of a “payments for environmental services” scheme. A debate is inevitable between different sectors of the community about whether landowners should simply be forced to change their practices to ensure wider community benefits by using regulatory or economic instruments or whether special interest groups or the tax payers should be paying farmers for changing their practices to provide EGS. It could also be argued that landowners should be obliged to adopt practices that minimize their impact on water quality to a certain level and that special interest groups or tax payers should contract landowners to undertake certain changes in order to increase EGS levels beyond the minimum standards. To make an informed decision more information is needed about the value of such EGS, the willingness of landowners to provide them at specified prices and how much the community is willing to pay under various conditions. 
This part will be carried out in collaboration with other research activities conducted by the Prairie Rehabilitation and Administration program, Alberta Agriculture and Rural Development (AARD) and Agriculture and Agri-food Canada. These organizations together with researchers from University of Lethbridge at a workshop in November 2008 decided to organize a multidisciplinary research effort within a selected catchment in Southern Alberta to pool existing resources and knowledge for maximum benefit. Currently AARD is preparing a source document with existing information about the selected watershed of Willow Creek in preparation for a workshop in May to further explore the opportunities for cross disciplinary and institutional research. 
This watershed is ideal for the purpose of this part of the study. It has a combination of dry land farming and irrigation conducted by private irrigators. The area has approximately 10,800 acres of licensed irrigation with an estimated 7,500 acres actually being irrigated; out of this 98% is estimated to be for forage production mainly in support of cow-calf operations and feedlots within the watershed (Winter, 2009). This provides an ideal environment to conduct our analysis of willingness to implement land and water use changes for the provision of EGS and to test the willingness to pay for such services. The predominance of private irrigators in this area is also of interest as it will contrast well with case study 1 which is dominated by district irrigators.
Methodology

a. In-depth interviews with key stakeholders, senior government officials, and representatives from international organizations who have implemented or intend to implement EGS policies will be conducted. These will be used to gain an understanding of which methods have been used or are planned to be used to ensure adequate EGS supply, and the experiences with implementing such programs or the reasoning behind intending to do so. Qualitative and content analyses will be employed to analyse these data. This part will involve a PhD student under the interdisciplinary postgraduate program at the UofC.
b. Valuation methods will be employed to identify the specific EGSs of interest and the associated levels of provision. This has not typically been done when determining payments for EGS nor when assessing the economic viability of existing schemes. A description of the class of methods to be employed is presented below but the final decision on specific methods will depend on more in-depth analysis of the data available in each case study and initial discussions with partners (government, industry) in the case study areas. 

c. The valuation methods for case study 1 will involve a combination of hedonic price methods and stated preference methods. Hedonic price methods involve the analysis of property value in response to a number of characteristics, including environmental factors such as water quality, lake levels, etc. While there is a large literature on hedonic price analysis (e.g. Taylor, 2004) there are relatively few examples of hedonic analysis of water quality and quantity in the context of urban/recreational land and irrigation. Notable exceptions include Boyle et al. (1999); Leggett and Bockstael (2000); and Bjornlund and Shanahan (2007). A specific challenge will be that there may have been limited variation in water quantity/quality factors over the period of property value change, and thus it may be difficult to identify the value of changes in irrigation strategies from market data alone. This deficiency will be overcome by incorporating stated preference methods into the hedonic analysis. Stated preference methods are highly structured surveys that help identify tradeoffs made in the property value context. Few examples of this approach exist in the literature (e.g. Chattopadhyay et al, 2005); the case study will therefore contribute to the literature in terms of methods of analysis.  This research component will involve a Masters student at UofA.
d. The extent to which community members accept market based instruments (MBI) for the provision of EGS is not well understood. Community member perceptions and knowledge about MBIs may significantly affect the effectiveness of MBIs as a tool for conservation and provision of EGS (Kuehne et al., 2008a; Bjornlund et al., 2007, 2009). In-depth interviews and focus groups with both potential buyers and sellers of EGS will be used to gain an understanding of their willingness to accept offers to buy and sell EGS and the factors that influence such acceptance or rejection. Participants in focus groups will be presented with a number of potential frameworks for buying and selling EGS based on current MBI schemes. They will then be asked to discuss how they would react to such offers and why. Based on the result of the interviews and focus groups a survey instrument will be designed and distributed among potential buyers (taxpayers) and sellers (landowners) to elicit their opinion on EGS and conservation and to assess community members’ preferences for MBIs as well as the factors influencing decisions to accept offers to buy and sell EGS. Following Kuehne and Bjornlund (2007) and Kuehne et al (2008b) factor and cluster analyses will be used to analyse the data. This part will involve the PhD student at UofC, a Masters student at UofA, and a Research Associate at UofL.
e. The effectiveness of MBIs, especially mechanisms used to provide incentives for EGS provision, and determination of the amount that agricultural producers are willing to accept for providing EGS is commonly investigated using conservation or reverse auctions (e.g. Stoneham 2003). The auction architecture is commonly tested in a laboratory prior to implementation. These auctions typically do not capture the effect of community capacity, experience with conservation or stewardship activities, social capital, and social networks on the effectiveness of the mechanism. We will examine these variables by incorporating them into the design of the experimental auctions. Prior to participation we will ask the participants to complete surveys that will help us identify their knowledge about MBIs and their experience with stewardship activities, and the degree to which they are entrepreneurial and integrated into community networks. This information will be used to develop an index of leadership, entrepreneurial abilities and connectedness (related to social capital). The experimental auctions will be conducted by varying the mix of participants to reflect different levels of leadership, stewardship experience, and social capital within the group. We will implement this methodology using students initially, to test the procedures, and then using members of the case study community. This research builds on the limited amount of experimental economics research on group composition and the efficacy of MBIs (e.g. Ferraro and Cummings, 2006).This information will be critically important for the determination of the factors that lead to success in implementation of MBIs and the processes that can help individuals and communities prepare for policy changes to MBIs. This part will involve one Masters student at the UofA
8.
APPLICANT’S EXPERTISE and involvement:
While individual members of the research team will be leading each aspect of the project they will be involved with and collaborate on all aspects. While the three Masters Students will be recruited following approval of the proposal the PhD student has already commenced. This student, Ms. Gillian Kerr is the manager of the Environmental Tools and Economics Team at Alberta Environment and will therefore contribute policy insight and assist in communicating findings to policy makers. 
Vic Adamowicz is an expert on valuation of EGS. His research interests are in developing methods that integrate EGS into economic analysis and designing policies and institutions that capture the importance of these services in decision-making. His research includes environmental valuation, economic assessment of environmental changes, consumer choice modeling, and the development and implementation of economic instruments for environmental protection.

 Henning Bjornlund is an expert on water policy and management with a special interest in the use of economic instruments such as water markets: i) their design and implementation; ii) analysing factors impacting on water market prices and activities; iii) establishing their socioeconomic impact; iv) identifying the barriers and drivers of their adoption; and v) identifying the non-economic factors influencing irrigators decision making. In Alberta Henning has over the last four years been involved in research into the likely outcome of the Water for Life Strategy. 
Peter Boxall is an expert on the valuation of environmental goods and services. His research interests involve the development of non-market valuation methodologies and their rigorous application. Recent research involve their use in understanding the demand side of EGSs, as well as supply side issues in water quality improvements, involving the use of experimental auctions. This research involves the use of empirically based on-farm economic models to improve the understanding of price discovery mechanisms.  
Dr. Klein is Professor of Agricultural Economics.  He was the leader of a national network on socio-economics of bio-products, funded by SSHRC and BIOCAP-Canada and the Principle Investigator on two social science projects funded by the Alberta Ingenuity Centre for Water Research. Dr. Klein will coordinate the economic components of the two social science programs funded by AWRI.
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