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ABSTRACT          

 

  

 

INVESTMENT IN THE PROVISION OF ECOLOGICAL GOODS AND SERVICES ON 

PRIVATE RURAL LAND IN ONTARIO: A FRAMEWORK FOR POLICY DEVELOPMENT   

  

 

  

 

Paul M. Guerra                  Advisor: 

University of Guelph, 2010              Professor G. Fox 

 

 
      

     This thesis is an investigation of the development of ecological goods and services policy in 

Ontario.  This investigation includes the development of a list of general principles that can guide 

the development of ecological goods and services policy in Ontario based on lessons learned from 

international experiences with ecological goods and services policy, in-depth interviews with 

individuals with policy responsibility in Ontario, and a Geographic Information Systems (GIS) 

analysis characterizing supply of ecological goods and services in Ontario.  The principles 

include: a clear and consistent definition of ecological goods and services, clear definition of 

objectives, fairness, cost-effectiveness, policy integration and political feasibility. This research 

represents an opportunity to move the debate on ecological goods and services policy forward in 

Ontario.   
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Chapter 1 - Introduction 

1.1 Background 

Wiken et al. (2003) report that wetlands in southern Canada have come under 

pressure due to agricultural expansion, urban expansion, population growth and natural 

resource extractions.  This is particularly true along the southern Great Lakes and St. 

Lawrence Waterway regions of Southern Ontario.  These regions are characterized by the 

highest population density in Canada as well as representing some of the most 

agriculturally productive land.  According to Ducks Unlimited (2009), agricultural 

expansion was responsible for the conversion of 70% of the wetlands in Southern 

Ontario.  The pressures of development have not been borne by wetlands alone; forests, 

native grasslands and natural riparian areas have all been reduced due to the pressures of 

development.  

 Over time, recognition of the value of the goods and services that flow from the 

natural environment has emerged.  These benefits are called ecological goods and 

services.  Agriculture and Agri-Food Canada (2005) defines ecological goods and 

services as, “the benefits that humans derive from our ecosystems [which] include water 

supply and regulation, erosion control, climate regulation, food production, raw 

materials, and recreational activities”, while the Millennium Ecosystem Assessment 

(2005) defines them as the benefits that humans obtain from healthy functioning 

ecosystems.  Demand for these goods and services has been demonstrated as a number of 

countries adopt strategies to increase the provision of ecological goods and services from 

private rural land.
1
  Antle (1999) states that this change has occurred because, as 

                                                 
1
 I will present four international experiences with payment for ecological goods and services programs in 

Chapter 4 of this thesis, but there are numerous other examples of payment for ecological goods and 
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population and incomes increase, individuals increasingly value the environmental goods 

and services that agricultural and other rural lands can supply. Figure 1.1 shows that both 

income and population have been growing in Ontario since 1981.  Therefore, as the 

population grew in Southern Ontario and that population became wealthier there has 

likely has been a corresponding increase in demand for ecological goods and services. 

Since the expansion of agricultural production has encroached on some naturals areas that 

provided ecological goods and services in the past, rural landowners are in a unique 

position to increase the supply of beneficial ecological services that provide value to 

others.  

It is clear that farmers can supply environmental goods and services and also that 

some individuals and groups have demand for them but, as Ribaudo et al. (2008) report, 

they are typically undersupplied in markets.  Klimas (2007) provides a taxonomy of 

potential impediments to markets exchanges of ecological goods and services including 

the public goods nature of some ecological goods and services and prohibitively high 

transaction costs.  Despite potential impediments, Klimas (2007) and Drozdz (2009) 

report that market exchanges of ecological goods and services are occurring in a limited 

capacity in Ontario.   

The typical government response to the issue of ecological goods and services 

undersupply is to mandate their provision through regulation.  Rural landowners are 

forced to adopt certain land-use practices or retire parts of their agricultural land to 

comply with these regulations.  This type of policy amounts to regulatory takings.  

Landowners bear the cost of ecological goods and services provision while those who  

                                                                                                                                                 
services programs worldwide, including some in Canada. For a comparison of a large number of payments 

for ecological goods and services policies see Wunder et al. (2008).  
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benefit from that provision, outside of the landowner him or herself, do not bear any cost.  

In Ontario, regulatory takings are embodied in legislation like the Species at Risk Act, 

Migratory Birds Act, Source Water Protection legislation, the Nutrient Management Act, 

Greenbelt legislation and the Clean Water Act.     

In 2004, at a meeting of Federal-Provincial Ministers of Agriculture in Cardigan, 

Prince Edward Island, a recognition of the inadequacy of current policy approaches to 

ecological goods and services provision emerged and a commitment was made to explore 

new policy options.  This change occurred following the presentation of the Alternative 

Land Use Services (ALUS) approach to ecological goods and services provision.  The 

Canadian Intergovernmental Conference Secretariat (2004) reports that officials were 

directed to continue with policy discussions on the environmental objectives of the 

current Agricultural Policy Framework and “to further explore the potential of various 

policy tools and mechanisms that could be used to achieve those objectives.”   

The following year, in Kananaskis, Alberta, Federal and Provincial Ministers of 

Agriculture committed to the development of an ecological goods and services policy 

framework “that balances both the benefits of agriculture and the responsibilities of 

producers for sound environmental stewardship” (Canadian Intergovernmental 

Conference Secretariat, 2005).  This included a plan to develop research pilot projects to 

test various policy options.  It also resulted in the organization of a national symposium 

on ecological goods and services that was held in Winnipeg, Manitoba in 2006.  This 

symposium brought together over 200 individuals and groups with Canadian ecological 

goods and services policy responsibility to discuss the direction for Canadian ecological 

goods and services policy.   The symposium also brought together featured speakers from 
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Australia, the U.S., England, France and the Organization for Economic Co-Operation 

and Development that spoke on international experiences with ecological goods and 

services policy.   

In April 2009, the results of the ecological goods and services research pilot 

projects were presented at an Ecological Goods and Services Technical Meeting in 

Ottawa, Ontario.   According to Joyce and Campbell (2009), the lessons learned from the 

pilot projects “are a critical component of the developing body of knowledge needed to 

support integration of [ecological goods and services] concepts and options during 

Growing Forward and subsequent policy frameworks.”  This body of knowledge is 

continuing to grow but there has not been further development of a framework for 

ecological goods and services policy either nationally or provincially in Ontario since the 

commitment in Kananaskis in 2006.        

1.2 Economic Problem Statement 

Rural landowners have the potential to supply ecological goods and services 

through management and stewardship of natural characteristics of their property as well 

as through land use decisions.  But they may be reluctant to provide these goods and 

services because, although demand is perceived to exist, landowners bear the cost of the 

provision and they are not adequately compensated.  There may also be penalties in the 

future for good deeds today.  This is a problem for landowners because they may supply 

a positive quantity of ecological goods and services intentionally or unintentionally as a 

positive externality of their land use decisions.  Those who enjoy the diffuse benefits of 

the supply of ecological goods and services in Ontario have not had to pay for them and 

therefore landowners often do not benefit from their production.  In other words, demand 

for ecological goods and services in Ontario is not meeting the existing supply nor is it 
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providing the impetus for landowners to increase their supply of ecological goods and 

services to meet the perceived demand.          

1.3 Economic Research Problem  

Despite the commitment of Federal and Provincial Ministers of Agricultural to 

develop a framework for ecological goods and services policy, there has been no such 

framework developed in the five years since this commitment.  The research problem 

addressed in this research is that ecological goods and services policy development has 

stalled and the general principles guiding the development of a framework for ecological 

goods and services policy in Ontario are unknown.  This is a policy problem that needs 

resolution in order to address the economic problem described above. In order to address 

this research problem, I will attempt to answer the following research questions: 

1. What are the key concepts and distinctions in the economics literature that 

provide insight into ecological goods and services policy design? 

2. What is the context of ecological goods and services policy development in 

Ontario, at this time? 

3. What insights can be drawn from international experiences with ecological goods 

and services provision programs that can inform the design of ecological goods 

and services policy in Ontario? 

4. What are the perceptions and opinions of leading ecological good and service 

practitioners in Ontario on critical issues in ecological good and service policy 

development in Ontario? 

5. What general principles should guide the development of ecological goods and 

services policy in Ontario? 

1.4 Purpose and Objectives 

The purpose of this study is to propose a framework for ecological goods and 

services policy in Ontario. In order to do so, I will use a number of research methods that 

can provide insight into the context of ecological goods and services policy development 

in Ontario as well as the context of ecological goods and services supply and demand 

within Ontario.    
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The objectives of this thesis are: 

1. To assess the economic concepts in the current literature on ecological goods and 

services in order to identify key concepts and distinctions for policy design. 

2. To compare and evaluate international experiences with ecological goods and 

services policy in order to draw insights for Ontario ecological goods and services 

policy design. 

3. To engage leading ecological goods and services policy practitioners, in order to 

understand the context of and impediments to ecological goods and services 

policy development in Ontario. 

4. To estimate existing and potential supply of ecological goods and services in 

Southern Ontario. 

5. To propose essential elements of ecological goods and services policy and general 

principles that should guide the development of ecological goods and services 

policy in Ontario in order to stimulate policy debate on key issues. 

1.5 Thesis Organization 

 Chapter 2 contains a review of the literature relevant to ecological goods and 

services policy in Ontario.  This includes a discussion of research methods used for 

policy research, key economic concepts and distinctions and an analysis of current 

literature on ecological goods and services in Canada.  Chapter 3 presents the Alternative 

Land Use Services (ALUS) approach to ecological goods and services provision 

including a history of its development and how it is put into practice.  The ALUS pilot 

project demonstrates the context of ecological goods and services in Ontario.  In Chapter 

4, insights from international experiences with ecological goods and services policy that 

could inform policy development in Ontario and Canada are identified and evaluated.  

Chapter 5 contains the results of in-depth interviews with individuals and groups with 

responsibility for ecological goods and services policy in Ontario.   In Chapter 6, I use 

GIS analysis to estimate the existing and potential supply of ecological goods and 

services from private rural land in Southern Ontario and then provide an analysis of those 

results.  Chapter 7 draws on the insights and lessons learned in Chapters 2 through 6 to 
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propose general principles that should guide ecological goods and services policy 

development in Ontario.  Finally, in Chapter 8, I summarize the purpose and key findings 

of this research, propose policy implication and suggest avenues for future research 

supporting the development of ecological goods and services policy in Ontario.   



 

 

Chapter 2 – Review of Literature Relevant to the Study and 

Analysis of Ecological Goods and Services Policy in Ontario 

2.1 Introduction 

The purpose of this chapter is to review and describe literature relevant to the 

study and analysis of ecological goods and services policy in Ontario.  To fulfill this 

purpose I will review literature on the use of qualitative research methods for policy 

research, review economics literature relevant to ecological goods and services policy 

and review literature on Canadian ecological goods and services policy development.     

The first section of this chapter contains an overview of using qualitative research 

methods.  This section draws largely from sociology literature and explores the use of 

qualitative research methods for conducting policy research. This section also presents 

Miller and Crabtree‟s framework for conducting in-depth interviews that was adhered to 

in this research.   

The second section identifies and clarifies economics literature related to 

ecological goods and services policy.  This section begins with a discussion of transaction 

costs, the boundaries of a firm and the role of intermediaries in ecological goods and 

services provision.  This is followed by a discussion of key concepts and distinctions 

including the distinction between providing environmental „goods‟ versus reducing 

environmental „bads‟ based on standard of physical invasion of property, strict versus 

negligence liability, legalised nuisance and the myth of efficiency.   

The third section presents a description and analysis of the current literature on 

potential ecological goods and services policy mechanism that could be adopted in 

Canada.  The spectrum of approaches to increase the provision of ecological goods and 

services through policy ranges from command and control measures such as regulation to 
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market-based programs such as annual area-based payments to providers of ecological 

goods and services.  This section will also discuss attempts to calculate the value of 

ecological goods and services in Ontario.  

2.2 Qualitative Research Methods 

2.2.1 The Use of Qualitative Research Methods for Policy Research 

 According to Ritchie and Spencer (1994, pg. 173), the use qualitative research 

approaches in policy research is appropriate because of the, “persistent requirement in the 

social policy field to understand complex behaviours, needs, systems and cultures”.  In 

this research it is important understand complex systems such as the political process and 

lines of jurisdiction in government.  Additionally, there are complex aspects of culture 

that must be understood in this research, such as the degree of cooperation or competition 

amongst groups and organizations with similar or divergent goals.  For example, groups 

may oppose initiatives that take away responsibility that traditionally existed under that 

group or organization.  Qualitative research techniques are a appropriate research method 

for this policy research.      

2.2.2 Approaches to Qualitative Research 

According to Liamputtong and Ezzy (2005), a variety of theories and techniques 

are used in qualitative research and, as such, there is no theory or technique that applies 

in every scenario.  For the purpose of this research, in-depth interviews were chosen as 

the qualitative research instrument for eliciting opinions and thoughts from groups and 

individuals with policy responsibility in the area of ecological goods and service.  

According to Liamputtong and Ezzy (2005), in-depth interviews fit in a 

continuum between completely structured interviews used in survey research on one end 

and unstructured conversational interviews at the other.  In-depth interviews are focused 
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and administered according to an interview guide but it is not necessary to administer the 

same questions with the same wording in the same order in each interview, as would be 

the case with structured interviews.  Liamputtong and Ezzy (2005) state that the aim of 

in-depth interviews is to explain the complexity and dynamic nature of interpretations 

and understandings that cannot be examined using quantitative methods.  Structured 

interviews can be used to elicit results that are needed for large quantitative surveys but 

they cannot capture the dynamic and complex narratives that can be elicited through in-

depth interviews and are necessary for qualitative research.  In this type of qualitative 

research the interviewee is not assumed to be a bank of knowledge from which data can 

be mined but rather are treated as builders of knowledge on the research questions in 

concert with the interviewer.  Liamputtong and Ezzy (2005) suggest that the interviewer 

has an influence on the narrative developed in an in-depth that should not be ignored.  

They state that this may be interpreted as introducing bias into the interview but refute 

that structured interviews also include bias albeit in a different form.  Liamputtong and 

Ezzy (2005, pg. 57) also suggest that the method of in-depth interviews, “grows out of an 

attempt to constructively respond to the problem of subjectivity in interviews rather than 

to pretend that it can be avoided.”  Therefore, problems of bias and subjectively are 

actively acknowledged by the interviewer when using an in-depth interviews while the 

problems may be assumed away when using structured interview methods.     

I chose in-depth interviews for this research because: (a) I know that potential 

respondents are familiar and comfortable with interviews as a communication tool; (b) 

the narratives of groups and individuals with ecological goods and services policy 
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responsibility are both complex and difficult to quantify in a meaningful way; and (c) 

discourse on ecological goods and services and ALUS usually takes the form of stories. 

2.2.3 Overview of the In-depth Interview Approach 

Miller and Crabtree (2005) describe a framework for the process of conducting in-

depth interviews.  They state that in-depth interviews should be conducted in five steps: 

(1) mapping or thematizing; (2) designing; (3) preparing; (4) interviewing; and, finally, 

(5) transcribing.  The following section describes each of these steps sequentially. 

Mapping 

Miller and Crabtree (2005) identify three aspects of mapping.  The first is a 

literature review.  The literature review is used to identify the theoretical categories to 

develop a conceptual framework which informs an interview guide.  An initial review of 

the literature on economic theories related to ecological goods and services and their 

provision, the ALUS concept and international experiences with environmental goods 

and services policy were used to identify the theoretical categories.  This initial literature 

review contributes to this chapter as well as to Chapter 3, 4 and 5.   

The second aspect identified by Miller and Crabtree (2005) is a review of the 

everyday or, what they term, „commonsense‟ understandings of the research topic.  They 

identify newspaper articles and key informants as sources of this information.  A 

preliminary understanding of ecological goods and services policy and the ALUS concept 

was achieved through conversations with the ALUS organizers, attendence at relevant 

conferences and through review of press releases dedicated to ecological goods and 

service policy both domestically and internationally as well as dedicated specifically to 

the ALUS approach.   
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The third and final aspect of mapping identified by Miller and Crabtree (2005) is 

a self-review to bring out the biases of the researcher.  The self-review is conducted by 

the researcher with the objective of revealing associations, preconceptions and 

assumptions related to the research area to other members of the research team.  Miller 

and Crabtree report that the self-review is important in order to reveal biases that could 

influence the interpretation of collected data.  Self-reviews have been done consistently 

through research meetings with my peer group and through consultations with Jessica 

Rosenberg, another M.Sc. student conducting research on ecological goods and services 

and ALUS, in order to reveal any biases that may be held. Biases pertaining to 

preferences towards certain incentive mechanisms, delivery mechanisms and 

administrative structures were identified and acknowledged.     

Designing 

Designing refers to the act of laying out the form of the interview.  In this stage 

both the sampling strategy for selecting interview participants and questions for the 

interview guide are developed.  According to Miller and Crabtree (2005), the process of 

designing has three parts.  The first is the development of a strategy to choose interview 

participants.  From there, the sampling frame can be combined with the themes identified 

in the mapping stage to form an interview guide.  The final step of designing is to account 

for ethical considerations.  The following section addresses each of these parts in the 

order they were introduced above.   

According to Miller and Crabtree (2005), interview participants should be 

selected so as to maximize the information elicited pertaining to the research question.  

The first step in this process is to decide on characteristics of interview participants that 
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are desired and relevant to this research.  I decided that a broad characteristic that all 

interview participants must share is that they have policy responsibility for ecological 

goods and services in Ontario.  This scope encompasses those who are directly involved 

in the formation and development of policy, those who advocate on the behalf of groups 

that are affected by this policy and those who have technical policy knowledge.  This 

scope encompasses as many of the diverse interests in the ecological goods and services 

policy debate as possible. A more specific characteristic that was desired is that the 

individual participants identified have a senior position in their group or organization.  

These individuals were identified because they could more likely speak on the behalf of 

their organization as a whole and therefore their perceptions and opinions have greater 

weight than a staff member with less seniority.   

Arcury and Quandt (1999) report that a list of the community of people that have 

information relevant to the research usually does not existing and therefore the researcher 

needs a method for identifying, selecting and recruiting participants. A list can be formed 

by using qualitative sampling strategies.   I decided that, for the purpose of this research, 

a combination of multiple sampling strategies would be used to identify participants: 

maximum variation sampling, critical case sampling and snowball sampling. A 

description of these sampling techniques and their application in this research is provided 

below.   

According to Kurzel (1999), maximum variation sampling can be used to obtain 

information from a broad range of perspectives on the research area. The purpose of 

using this strategy is to document unique perceptions that vary across groups with 

ecological goods and services policy responsibilities.  Amongst initial participants, 
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variation was sought in terms of an opinion on the ALUS approach itself, from those who 

fully support it to those who did not.  This was the initial focus of participant selection 

because initially this research was focused largely on exploring opinions and perceptions 

related directly to the ALUS.  The process of mapping, described above, identified some 

of these groups and individuals, as did conversations with key ALUS organizers.   

Choosing participants in this way was appropriate given the original focus of this 

research but the focus of this research has changed over the course of the project.  

Originally this research was to explain and characterize the obstacles to the ALUS 

approach gaining traction, and thereby taxpayer funding, at the provincial level in 

Ontario.   As will be explained in Chapter 3, ALUS is no longer pursuing provincial 

taxpayer funding as a primary objective of the pilot project.  Therefore this research is 

now focusing on broad lessons that can be learned of interest to ALUS organizers.  

Additionally, the focus of this research has shifted to examine ecological goods and 

services policy broadly instead of a narrow focus on the navigation of ALUS through the 

policy process.  Therefore choosing only amongst those groups and individuals that had 

strong opinions on the ALUS concept limited the scope the potential participants and 

may have excluded some who could have provided relevant information. 

Kurzel (1999) reports that critical case sampling is where participants are 

identified on the basis of the relevant information they can provide.  Again, I used 

process of mapping was useful in identifying participants.  Attendance at conferences and 

workshops relevant to this research area was also helpful for identifying those who had a 

depth of understanding of this research topic and could provide rich information.  For 
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example, a conference held at the University of Toronto on August 4, 2009 featured four 

presenters who later participated in interviews for this research. 

The sampling technique used to identify most interview participants was the use 

of snowballing. Snowball sampling starts by identifying a few members of the desired 

sampling frame, in this case they were identified using the other sampling techniques 

listed above, and asking them to identify others that would fit in the same frame.    Kalton 

and Anderson (1986) note that this technique is best used in qualitative research and is 

not suited for statistical research.  This is because individuals that are isolated from others 

in the sampling frame may not be discovered, introducing bias into the distribution.  

Though this problem could exist in this research, it is unlikely because the sampling 

frame is limited in scope spatially and potential participants are generally well connected 

with other participants. For example, participants readily suggested other potential 

interview participants who did not necessarily agree with them, knowing that identifying 

areas of disagreement was important for this research.  Moreover, much of the debate on 

the issue of ecological goods and services is in the public realm and therefore it would be 

unlikely that a source of deep information is isolated from all other participants.        

The second part of designing, according to Miller and Crabree (2005) is to create 

an interview guide.  The interview guide lays out a general framework for conducting the 

in-depth interviews by addressing, as stated by Miller and Crabtree (2005, p 191), 

“research themes through questions designed to elicit narratives detailing the informant‟s 

conception of the identified domains”.  It also includes probing questions that are used to 

increase the depth of context.  A general interview guide for this research is included in 

Appendix A.  The interview guide varied based on the general group that an interview 
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participants belonged to. This was necessary because certain groups can provide insights 

on some questions that others cannot.  For example, environmental non-governmental 

organizations are less likely to provide meaningful information on issues, such as 

jurisdiction, than government.  Questions were designed to elicit open-ended narrative 

responses. Some probing themes were designed beforehand with the interview group in 

mind, while others emerged during the interview. That being said, probing themes varied 

largely from group to group and interview to interview.   

Miller and Crabtree (2005) state that the final step in design is to address ethical 

considerations.  Ethical considerations were addressed through the submission of an 

interview strategy and guide, as well as other information to the University of Guelph‟s 

ethics board.  The approach described to the ethics board was strictly adhered to and the 

University of Guelph‟s ethics board approved this research.    

Preparing 

Miller and Crabtree (2005) report that preparation for the interview begins with 

contacting the desired interview participants, setting a location for the interview and 

having a specific format for pre-interview contact.  In this research contacting potential 

interview participants occurred either through e-mail or by telephone.  The location of the 

interview was determined through consultation with interview participant as to what 

location is of most convenience to them.  Miller and Crabtree (2005, p. 195) identify the 

goals of pre-interview contact as, “(a) introduce the interviewer, (b) identify sponsorship, 

(c) explain purpose, (d) explain selection of the respondent, (e) assure anonymity, (f) 

obtain informed consent”.  The goals (a) through (d) do not need further explanation, as 

what they would encompass is self-explanatory.  Assuring anonymity is not necessarily 
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required for this research as it is ideal if the respondents allow the data from their 

interview to be linked to their name and organization so that the context of the data is 

better established.  If the participant preferred to remain anonymous, their wishes were, 

of course, respected.  Acquiring informed consent was done through the review and 

signing of a consent form prior to the start of the interview.  Consent for digital recording 

of the interview was also requested at this time.  

Interview 

The interviews were conducted in accordance with the interview guide.  Each 

interview began with background and contextual questions about the participant.  The 

bulk of the interview was spent discussing the development of ecological goods and 

services policy in Ontario and using probing questions to elicit meaningful responses.  

Depending on the responses of the interview participant, probing questions varied from 

interview to interview.  Some participants directly answered and providing meaningful 

response to the main questions themes, while others required substantial probing.  For 

this reason, no two interviews were identical.  During the interview, brief written notes 

were taken to supplement the digital recording.  The interviews lasted between forty 

minutes and two hours with the majority lasting just over an hour.  Upon conclusion of 

the interview the recorder was turned off and the participant was thanked for their time.  

Transcription 

Before transcription of the digital recording of the interview takes place it is first 

necessary to summarize the information from the interview in the form of field notes.  

This took place as soon as possible following the interview.  Actual transcription of the 

interview followed from the digital recording.  Transcription was not verbatim, due to 
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time constraints, and instead focused on identifying key statements and summarizing 

themes.  When quoting interview participants in this thesis, quotes were transcribed 

verbatim.  

2.3 Key Economic Concepts Related to Ecological Goods and Services Policy 

2.3.1 Transaction Costs  

Fox (2007) attributes the introduction of transaction costs into economic thinking 

to Carl Menger (1871/1994) and Ronald Coase (1960).  The idea being that parties that 

engage in market exchanges face costs as a result of efforts to coordinate and agree upon 

the terms of said exchange that are amenable to all parties involved.  Menger termed this 

concept marketability.  His concept of marketability includes the idea that barriers to 

exchange may exist because there is a lack of information among parties privy to the 

exchange about details of the exchange itself. 

  Coase called these costs the, “costs of using the price mechanism” in his 1937, 

The Nature of the Firm and later called them “the value of resources used in a market 

exchange” in his 1960, The Problem of Social Cost.     

In The Problem of Social Cost (1960, p.15), Coase states that:  

“In order to carry out a market transaction it is necessary to discover 

who it is that one wishes to deal with, to inform people that one wishes 

to deal and on what terms, to conduct negotiations leading up to a 

bargain, to draw up the contract, to undertake the inspection needed to 

make sure that the terms of the contract are being observed, and so on.”  

 

Dahlman (1979) further classified the distinctive aspects of transaction costs as: search 

and information costs, bargaining and decision costs, and policing and enforcement costs.  

According to Dahlman, this taxonomy is not necessary as each cost represents the 

existence of imperfect information.  Accordingly, in Dahlman‟s (1979, p 148) words, “it 

is really necessary to talk only about one type of transaction cost: resource losses incurred 
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due to imperfect information”. This understanding of transaction costs is too broad.  For 

example, adverse selection occurs because of imperfect (asymmetric) information but 

does not represent a transaction cost.  Therefore Dahlman‟s original taxonomy of the 

aspects of transaction costs is a more accurate definition. 

Fox (2008) notes that the definition of transaction costs has extended beyond what 

was originally meant by Coase.  According to Fox (2008, p 125), “costs involved in the 

political process, costs of institutional change generally, adjustment costs, and even 

charges for various types of service have been lumped into this category”. 

Klimas (2007) states the definition of transactions cost as used by Dahlman 

(1979), particularly his labeling of concluding costs are “policing and enforcement 

costs”, strays from Coase‟s definition.   According to Fox (2007) this mislabeling has led 

to “needless confusion”.  It is his contention (2007, p. 379) that using, “monitoring and 

enforcement costs suggest that the parties are involved in an ongoing commercial 

relationship.”   Fox (2007) states that in a Coasian view, an ongoing commercial 

relationship represents a contract and if that contract stipulates that one factor owner can 

direct the production of other factors owners than, in the Coasian view, this would be a 

firm.  I do not believe that it is necessary to conclude that using the terms monitoring and 

enforcement costs suggests that there are ongoing commercial relationships between 

parties to the exchange any more than the term concluding costs.   Monitoring that the 

terms of the contract are being observed seems to me to be analogous to Coase‟s (1960, 

p.15) statement above that parties must, “undertake the inspection needed to make sure 

that the terms of the contact are being observed”.   Enforcement costs do not necessarily 

suggest that there is an ongoing commercial relationship as one party to the exchange can 
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engage in enforcement of contracts terms without engaging the original parties to the 

exchange.  For example, a firm could contract out enforcement to a third party, as some 

firms do in order to collect overdue accounts.  For these reasons, I believe the use of 

Dahlman‟s “monitoring and enforcement costs” is analogous to Coase‟s “concluding 

costs”.  Dahlman‟s definition of transaction costs will be used for this research.             

2.3.2 The Boundaries of a Firm 

According to Coase (1937) the main reason why firms develop and can make a 

profit is because of the existence of transaction costs.   Rao (2003, p. 31) states that, 

“firms exist (primarily) to reduce transaction costs”.  Rao goes on to state that a firm‟s 

boundaries are determined by the implications of organizing new transactions within or 

across firms subject to constraints imposed by the market‟s organization and the 

interacting institutional environment.  Coase (1937) speaks to this point when stating that 

price movements, coordinated by market exchanges, direct production outside the firm 

while inside a firm production is directed by the “entrepreneur-coordinator”.   Inside the 

firm this “entrepreneur-coordinator” can make decisions and direct resources at a lower 

cost than would be available on the market, because it is always possible to revert back to 

the market should this not be the case.  Coase (1937, p 389) states that, “the 

distinguishing mark of the firm is the supersession of the price mechanism.”  Firms do 

not have to pay the market price for goods and services they produce themselves.   

Coase (1988) proposes that firms emerge when the cost of organizing a market 

transaction exceed the cost of administration in that firm. In this situation a firm replaces 

transaction costs with administrative costs.  According to Coase (1988, p. 7), “the limit to 

the size of the firm is set where its costs of organizing a transaction become equal to the 

cost of carry it out through the market.”  A firm that can direct production internally at 
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cost equal to or lower than that can be obtained through market transactions, the firm will 

expand its boundaries to include this production activity.   

There are two ways in which a firm can expand; vertically or horizontally.  That is 

not to say that each type of expansion is mutually exclusive, as both can occur 

simultaneously.  Vertical expansion, commonly referred in the literature as vertical 

integration, occurs when a firm absorbs part of the production process, which had 

previously been carried out through market transactions with another organization, into 

the firm.  A simple example of this type of integration would be that of farm deciding to 

mix its own feed that had previously been purchased from a feed mill.  Horizontal 

expansion, or horizontal integration, occurs when a firm absorbs another firm that is at 

the same stage of production, commonly through a merger or acquisition.  An example of 

this type of integration is when a cash crop farm takes over another farm with the idea of 

expanding production using the same production processes.  

According to Perry (1989), vertical integration occurs in two directions.  A firm 

can absorb „upstream‟ production processes that contribute intermediate input(s) required 

for the output of their production.  A firm could also absorb „downstream‟ production 

process for which their output is an intermediate input required for the „downstream‟ 

output.  Perry (ibid.) suggests that vertical integration arises in three ways: vertical 

formation, vertical expansion and vertical merger.  Vertical formation occurs at the time 

the firm emerges.  Vertical expansion refers to an existing firm growing internally to 

encompass new production processes.  Vertical merger refers to an existing firm 

acquiring an existing firm engaged in either „upstream‟ or „downstream‟ relevant 

production.   These distinctions, while important, are commonly subsumed under the 
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simple „vertical integration‟ moniker.  

Williamson (1985) suggests that a hierarchical relationship, or vertical 

integration, in comparison to separate firms, can more easily avoid transaction costs 

arising from potential disputes in the negotiation of a market transaction.  The logic being 

that a single party that has formal control over both sides of the transaction only faces 

costs of internal coordination.   

Firms engaging in market exchange of EG&S and related products are emerging 

(Klimas, 2007; Drozdz, 2009) and it is important to understand the reasons why these 

firms emerge, why they expand and where their boundaries lie.  Klimas (2007, p. 70), 

offers some insight on these topics from the Coaseian/transaction cost perspective when 

she states that transaction costs can be reduced, “with the establishment of firms 

specializing in the sales of ecological goods and services or acting as a middleman to the 

exchange of these goods and services as opposed to being a producer of these goods and 

services”.  I will call this type of specialized firm or „middleman‟ an intermediary.  The 

following section is devoted to a discussion of intermediaries.   

2.3.3 The Role of Intermediaries 

A definition of an intermediary is provided by Spulber (1996, p. 135): 

“An intermediary is an economic agent that purchases from suppliers 

for resale to buyers or that helps buyers and sellers meet and transact.  

Intermediaries seek out suppliers, find and encourage buyers, select 

buy and sell prices, define the terms of transaction, manage the 

payments and record keeping for transaction, and hold inventories to 

provide liquidity or availability of goods and services.”  

 

An intermediary is an individual or a firm whose purpose is to facilitate the transaction 

between two other parties by reducing transaction costs.  Though Spulber defines this 

function as intermediation, it could also be called brokerage. The emergence of an 
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intermediary is an example of vertical formation but that does not mean that all instances 

of vertical formation indicate the emergence of an intermediary.   

Spulber (1996) notes that the roots of his analysis come from the work of Coase 

(1937) and Williamson (1975) but adds to them through the insight that transaction costs 

not only have implications on the organization of firms but also on the organization of 

market institutions.   Spulber (1996, p. 136) speaks to this point when stating, “just as 

producing goods and services consumes resources, so does the establishment of markets 

to allocate those goods and services”. Intermediaries have a role to play in reducing the 

costs of establishing markets to allocate goods and services.  

According to Spulber (1996, p. 136), the roles that intermediaries fill include, 

“setting prices and clearing markets; providing liquidity and immediacy; coordinating 

buyers and sellers; and guaranteeing quality and monitoring performance”.  Each of these 

roles is defined in greater detail below.  

In the neoclassical perfectly competitive market model, firms are price takers.  In 

reality, in many cases, firms have some control over prices due to factors such as product 

differentiation, transportation costs, transaction costs and incomplete information.  

Therefore firms have some responsibility in setting prices.  Spulber (1996) reports that 

price setting can be costly because firms need to gather information on competitors 

prices, communicate prices to their consumers and suppliers and try to determine their 

profit-maximizing price.  The presence of an intermediary with market power can 

mitigate some of these costs through coordinating the transaction with price signals.  

According to Spulber (1996) the intermediary can adjust its bid and ask prices in 

response to changes in supply or demand and, in doing so, allow the market to clear with 



25 

 

higher output.   

Firms wishing to engage in market transactions for a particular good or service 

may face the problem of the double coincidence of wants.  The double of coincidence of 

wants exists because buyers wait for the time when a seller is ready to transact and a 

seller must wait for a willing buyer.  Spulber (1996) suggests that intermediaries can help 

avoid this problem by holding inventories on hand to sell to buyers and have cash ready 

to make purchases from sellers.  Spulber states that holding inventories can help smooth 

fluctuations in supply and demand through quantity rationing and that this action is 

complementary to the firm‟s ability to set prices.  Holding inventories also allows 

intermediaries to provide immediacy to their exchanges with buyers and sellers.   This 

function could be particularly important in the market for ecological goods and services 

as an intermediary would have the potential to hold inventories of potential ecological 

goods and services supplies from myriad suppliers that would be ready for sale to a large 

buyer.   

Intermediaries play an important role in coordinating and matching buyers and 

sellers.   According to Spulber (1996) intermediaries can reduce or eliminate the 

uncertainty of purchases and suppliers finding the right party to the exchange.  

Intermediaries increase the number of trading partner options and thereby reduce the 

costs of searching for one.  A large purchaser of ecological goods and services may find 

it costly to search and transact with numerous smaller suppliers.   An intermediary could 

reduce these costs by matching that large buyer with sellers identified as willing suppliers 

of ecological goods and services.   

The final role of intermediaries proposed by Spulber (1996) is that of 
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guaranteeing and monitoring.  He states the information asymmetries are common 

between buyers and sellers.  Intermediaries can collect and disseminate information to 

and between upstream and downstream parties.  Apreda (2001) states that intermediaries 

act as brokers of asymmetric information.  In doing so, they can reduce or eliminate lost 

economic activity from asymmetric information.  For example, Spulber (1996) reports 

that an intermediary would have a greater willingness to invest in monitoring quality than 

an individual buyer because it buys more goods.  This, in turn, leads to the intermediary 

being better able to distinguish between high and low quality sellers.  The ability to 

distinguish between high and low quality sellers is particularly important in markets for 

ecological goods and services because sellers hold information on the quality of their 

potential to supply ecological goods and services that is not known by buyers.  

Intermediaries that can distinguish between high and low quality sellers can help avoid 

the problem of adverse selection.  Because an intermediary is engaged in repeated 

transactions, establishing and upholding a positive reputation is of particular importance 

and therefore moral hazard issues become of less concern.   

Recognizing the role of intermediaries in market transactions and in fostering 

market formation is of importance to this study because it is possible that the use of 

intermediaries could be incorporated into ecological goods and services policy in Ontario 

and Canada.  Chapter 3 describes the ALUS approach to ecological goods and services 

provision that is currently being piloted in Ontario.  ALUS operates as an intermediary 

between farmers supplying environmental goods and services and the myriad groups that 

demand them.  Chapter 4 also describes examples of countries that benefit from the 

incorporation of intermediaries in ecological goods and services provision programs.  
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2.3.4 Physical Invasion 

Rothbard (1982) proposed that any person‟s action which constitutes physical 

invasion of another person‟s property should be illegal.  According to Brubaker (1995), 

under the common law in Canada it is a trespass, and therefore illegal, to invade 

another‟s land by any means regardless of whether the trespass constitutes an invasion by 

people or is carried by the wind or through the water.  Brubaker (1995, p. 42) states that, 

in addition to trespass, nuisances that constitute an “interference with the use or 

enjoyment of property” are also illegal.  Nuisance law can be used to protect against 

myriad environmental harms.  Indeed, Brubaker states that it has been doing so for over 

seven hundred years. 

The standard of physical invasion will be used in this thesis as a distinction for 

what constitutes an ecological good and service.  Those actions that reduce 

environmental harm that amounts to physical invasion of private property will not be 

considered ecological goods and services.  This includes, but is not limited to, actions 

that improve water quality be reducing nutrient or sediment loading, fencing to keep 

livestock out of waterways and improving air quality.   Ecological goods and services 

include, but are not limited to, actions like improving and providing wildlife habitat, 

increasing biodiversity, providing scenic vistas and providing access to hunting or other 

recreation activities on private property.    

2.3.5 Strict Liability versus Negligence Liability 

Brubaker (1995) states that polluting industries often attempt to use the defense 

that their polluting actions are reasonable.  Brubaker reports that “the defense of 

reasonable use” seems to differ based on who is employing it.  Who determines what is 

reasonable and what is not?  Brubaker reports that courts have traditionally refused to 
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consider the reasonable use defense.  Rothbard (1982) reports the contrary, suggesting 

that, in the 19th century, the doctrine of strict liability was replaced by what he terms the 

„reasonable man‟ theory or negligence theory. Rothbard has issue with the negligence 

theory because the definition of „reasonable‟ is subjective and vague.  Rothbard states 

that the negligence theory of tort liability has let defendants, who would be judged guilty 

according to strict liability, go free while leaving their victims uncompensated.  I will use 

the theory of strict liability to determine who holds responsibility for harm in this 

research.        

2.3.6 Legalised Nuisance 

Fox (2007, p. 389) states that the second real Coase Theorem is: “In a world with 

positive transaction costs, judicial activism or legislative action has the potential to 

increase efficiency by reallocating property to higher valued uses when transaction costs 

prevent this occurring through voluntary exchange”.  Coase suggests that both the 

government and firms can avoid transaction costs.  Governments can avoid certain 

transaction costs through regulation.  But this is not to suggest that government is the 

solution to all instances of high transaction costs because, as Fox (2007, p. 390) rightly 

notes, “actual judicial and state actions may actually make matters worse.” A regulator 

acting in the supposed public interest could permit actions that cause harm to the property 

of others.  For example, right-to-farm legislation in Ontario exempts farmers from 

liability from their agricultural production activities. This is what Coase ([1960] 1988) 

termed legalised nuisance. According to Brubaker (1995, p. 95), “Governments have long 

asked taxpayers and the affected public to pick up the tab for the environmental harm 

wrought by industry. In order to do so, they have had to override or modify the common 

law with statutes and regulations enabling polluters to violate others‟ property rights with 
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impunity.”    

Legalised nuisance is an important concept to understand when examining 

ecological goods and services policy because of the opportunities to reduce 

environmental harm by changing legislation in order to remove exceptions that allow the 

physical invasion of property. In Ontario, that could mean repealing right-to-farm 

legislation and other such legislation that overrides common law property rights.  It could 

also mean upholding the requirements of existing legislation in order to ensure violation 

of property rights does not go on unpunished.  

2.3.7 The Myth of Efficiency 

The concept of efficiency is often pursued as a goal in social policy.  Rothbard 

(1979) calls efficiency a, “meaningless concept when it includes more than one 

individual, let alone an entire society.”  Rothbard identifies three fallacies with the 

concept of efficiency: “(1) the problem is not only in specifying ends but also in deciding 

whose ends are to be pursued; (2) individual ends are bound to conflict, and therefore any 

additive concept of social efficiency is meaningless; and (3) even each individual's 

actions cannot be assumed to be "efficient"; indeed, they undoubtedly will not be.”  

According to Rothbard, public policy, laws and rights cannot be decided on the basis of 

efficiency.  Instead, Rothbard states that only, “ethical principles can serve as criteria for 

our decisions.” For the fields of public policy and law, the ethical principle that should 

primarily guide decision making is that of justice.  For ecological goods and services 

policy this means rewarding those landowners who provide ecological goods and services 

that benefit others and not rewarding those actions that reduce environmental harm that 

amounts to an invasion of private property.     
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2.4 Canadian Ecological Goods and Services Policy Discourse 

2.4.1 Potential Policy Option for Increasing Ecological Goods and Services Provision in 

Canada 

Campbell (2009), reported advantages and disadvantages of the potential policy options 

in a presentation on the experiences of the ecological goods and services pilot projects 

funded by Agriculture and Agri-Food Canada from 2006 to 2009 at a workshop held at 

the University of Toronto for Incentive Mechanism for the Provision of Environmental 

Goods and Services.  Table 2.1 displays the pilot projects funded, the principle 

organizers, the location of the pilot and what was tested in the pilot project. The 

advantages and disadvantages of these pilot projects were derived by Campbell (2009) 

and will be used as the starting point for this analysis.  Each advantage and disadvantage 

will be evaluated in order to better understand the potential of employing these policy 

options in Ontario and Canada.    Table 2.2 displays the advantages and disadvantages of 

some of the policy options used in these pilot projects according to Campbell (2009).   

Regulation 

 Campbell (2009) identifies the involuntary nature of regulatory models as a 

drawback of their use.  I believe that the involuntary nature of regulatory models are not a 

drawback in itself because sanctions against nuisance are also involuntary and, as 

previously stated, enforcing sanctions against nuisance is necessary and just.  It is only 

when regulations amount to expropriations of private property that their involuntary 

nature is problematic.     
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Table 2.1 Canadian Environmental Goods and Services Pilot Projects Conducted from 

2006 to 2009 

Proponent Name Location Testing 

Nova Scotia 

Federation of 

Agriculture 

EG&S and Societal 

Expectations of the 

Farm Community 

St. Andrews 

Watershed, Nova 

Scotia 

Potential for new 

Best Management 

Practices (BMPs) to 

encourage EG&S 

provision 

The Souris and 

Area Wildlife 

Federation 

Prince Edward 

Island  Ecological 

Goods and Services 

Pilot Project 

Souris and Found 

Watersheds, Prince 

Edward Island 

Annual area-based 

incentives 

Grants for livestock 

fencing and winter 

cover 

Eastern Canada 

Soil and Water 

Conservation 

Centre 

Using EFPs for 

EG&S 

New Brunswick Potential for the 

Environmental Farm 

Plan to be used for 

EG&S program 

management and as 

a policy 

development tool 

ÉcoRessources 

Consultants 

Ecological Goods 

and Services and 

Agroforestry: The 

Benefits for Farmers 

and the Interests for 

Society 

Esturgeon River and 

Fouquette River 

Watersheds, Quebec 

Benefits and costs of 

implementing 

agroforestry BMPs 

Coopérative de 

solidarité versant 

de la Riviére-aux-

Brochets 

Farmers‟ 

Contribution to the 

Production of 

Ecological Goods 

and Services in 

Targeted Sub‐Basins 

of Missisquoi Bay  

Missisquoi Bay, Lake 

Champlain, Quebec 

Potential of new 

BMPs to reduce 

phosphorus loading 

in streams 

One time grants 

made to cover 

opportunity costs of 

participation 

Keystone 

Agricultural 

Producers 

Alternative Land 

Use Services 

(ALUS) 

Rural Municipality of 

Blanshard, Manitoba 

Annual area-based 

incentives 

Ducks Unlimited 

Canada 

Wetland Restoration 

& Retention in 

Southern Manitoba 

Southern Manitoba 

Prairie Pothole 

Region 

EG&S valuation 

using a stated 

preference survey 

instrument 

Lower Souris 

Watershed 

Committee 

Lower Souris 

Watershed 

Ecological Goods 

and Services Pilot 

Lower Souris 

Watershed, 

Saskatchewan  

Annual area-based 

incentives for the 

provision of wildlife 

habitat 

Source: Prairie Habitat Join Venture (2009)  



32 

 

 

Campbell (2009) states that one advantage of regulation is that it can be objective-

driven. For example, for species at risk legislation, regulations are driven by the objective 

of protecting habitat for specific wildlife species.  But it is my belief that just because a 

regulation is objective-driven does not mean that the objective will be achieved.  There is 

potential for regulations to lead to perverse incentives, whereby a landowner has 

incentive to remove species at risk or their habitat because of the fear of losing rights to 

use their property as they wish.  Regulations that have an objective of securing more 

species at risk habitat may in fact lead to less habitat.    

Campbell (2009) reports that regulatory models also have the advantage in that 

everyone is subject to the same regulations and therefore regulation is equitable.  This 

point is debatable as certain landowners may be subject to greater cost of adhering to 

regulation than others.  Taking the example of the Species at Risk Act again, there are 

some landowners who would not have to worry about an American Badger creating a den 

on their property because their property lies outside of natural Badger habitat.  A 

landowner in an area of natural Badger habitat would therefore be subject to greater risk 

of having their operations affected by this regulation.  

From Campbell (2009), other disadvantages of regulatory models include costly 

enforcement, arbitrary rules and the fact that they are inefficient.  The onus of monitoring 

and enforcing regulation lies with the regulatory agency. This can be particularly difficult 

and costly because the party being regulated has little reason to cooperate with the 

regulating agency by providing information or access to their property.  There is also the 

question of whether the regulatory agency will actually enforce the rules of the 



33 

 

Table 2.2 Advantages and Disadvantages of Potential Policy Options According to 

Campbell (2009) Based on Experiences in Canadian EG&S Pilot Projects  

Policy Option Advantages Disadvantages 

Regulation  Objective-driven 

 Equitable 

 

 Involuntary 

 Costly enforcement 

 Arbitrary rules 

 Does not take advantage of the 

stewardship ethic 

 Inefficient 

Annual Payments  

 

 Simple to administer 

 Familiar 

 Payment not attached to output 

 Costly, creates long-term 

commitment 

 Capitalization into land prices  

One-time Payment  

 

 Simple  

 Familiar 

 Arbitrary parameters 

 Not linked to market 

opportunities or costs 

Auctions 

 

 Efficient  

 Equitable 

 

 Costly to administer 

 Little experience in Canada 

 Not feasible for all EG&S 

 

Tradable Permits  Efficient   Needs agreements among 

diverse stakeholders 

Tax Incentives 

 

 Existing policy 

instrument 

 Voluntary  

 

 Driven by tax reasons, not 

service to public 

 Cost not always linked to 

beneficiary 

Source: Campbell (2009) 
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regulation.  As Brubaker (1995) reports, history shows that, in Ontario, regulatory 

agencies have often been reluctant to uphold environmental regulations. The difficultly in 

monitoring and enforcing regulation can lead to perverse incentives for landowners.  

Again using the example of the Species at Risk Act, landowners that are potentially 

subject to costs or reduced productivity stemming from the provision in the regulation 

may decide to destroy protected species and their habitat because of the difficulty in 

monitoring or enforcing against these actions.   

According to Campbell (2009), the use of arbitrary rules is a problem with the 

regulatory model.  I would argue that „arbitrary‟ is not the best choice of words here as it 

implies that the rule was made on impulse or with little thought. Nonetheless, I agree that 

defining rules to guide actions under legislation can be problematic because the rules may 

not aid in achieving the objective of the regulation.   For example, according to the 

Ontario Ministry of Natural Resources (2007), under the Species at Risk Act, groundhog 

and ground squirrel holes are protected within 850 metres of badger dens because they 

are prey for the badgers.  The use of an 850 metre perimeter is a rule that may increase 

the ability for a badger to find food but how much better than a 500 metre perimeter or 

how much worse than a 1000 metre perimeter?  And what if the maintenance of this 

perimeter leads to livestock injuring themselves in the holes? Once again, the landowner 

may decide to destroy habitat lest he or she be subject to the onus of rules that affect the 

ability to conduct farm business.  

Annual Payments    

According to Campbell (2009), policy options that use annual payments, like the 

ALUS model, are good because they are easy to administer and because landowners are 
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familiar with their use.  I will assume that by „easy to administer‟, Campbell means that 

the costs of administering an annual payments program are low compared to other 

options.  Annual payments programs have the potential to have low administration costs 

because it is not necessary to assess and compare the value of the ecological goods and 

services being supplied, as is the case with reverse auctions. If a landowner is chosen to 

participate in the program, they receive an annual payment for undertaking recognized 

management actions regardless of potential ecological outputs.  The concept of receiving 

an annual payment for undertaking recognized management actions is certainly easy for 

potential participants to understand.  An additional advantage of using annual payments 

is that they can be used to provide an alternative income stream to agricultural producers 

that are not tied directly to commodity production.  This can be advantageous when 

moving to a system of support payments that are decoupled from agricultural production.  

Campbell (2009) states that the disadvantages of using annual payments are the 

fact that payments are not attached to the production of ecological outputs, they require 

long-term financial commitments and are therefore costly, and they can lead to 

capitalization into land prices.  Annual payments in the ALUS approach are based on the 

annual rental rate of land in the county rather than attached to the ecological goods and 

services that result from the activities. That being said, annual payments could be 

attached to the production of ecological outputs should a program be designed that way.  

I do not agree that since annual payment programs are not designed in this way currently 

means that annual payments are a low desirable policy choice.   

If annual payments are designed to continue on in perpetuity, the financial 

implications to taxpayers can be quite high.  Chapter 6 of the thesis provides an estimate 
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of the annual cost of an annual payment program based on average land rental rates by 

county.   

Finally, there is the issue of annual payments being capitalized into land prices.  

As I stated previously in this chapter, I do not believe that capitalization of ecological 

goods and services payments into lands price are a bad thing.  There is also debate as to 

whether capitalization actually occurs.  Shoemaker (1989) found some limited evidence 

of Conservation Reserve Program being capitalized into land prices and land rental rates.  

Shoemaker states that capitalization occurs because the difference between the annual 

payment received and what could be earned from the land otherwise is a surplus going to 

the landowner.  On the other hand, Lence and Mishra (2003) found that the Conservation 

Reserve Program did not have an effect on the rental rate of land.  Research would have 

to be done to see if the annual payments would be capitalized into land prices and land 

rental rate in the Canadian context before it could be concluded that capitalization is 

indeed an issue facing annual payments programs.   

A policy using annual payments would be simple in design, which could 

encourage participation of landowners.  I believe that annual payments have typically 

been designed in this way because it may not be practical at this time to monitor many 

ecological outputs.  On the other hand, there are certain ecological goods and services 

that could be rewarded upon output. For example, payments could be given to 

landowners that specifically preserve habitat of species of risk rather than to landowners 

whose land use choices could one day lead to increased habitat.  Other issues, specifically 

the costliness of an annual payment program could also be overcome with increased 

rigour in selecting participants and/or by capping payments at a certain level.  Annual 
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payments are one policy option that, if targeted properly, could be used effectively to 

secure the provision of ecological goods and services.   

Cost-shares 

One-time payments, or cost-shares, are a common incentive used to secure the 

provision of ecological goods and services in Ontario.  Cost-shares decrease the cost of 

implementing a best management practice by sharing the cost between the private 

landowner and taxpayers.  The Canada Ontario Farm Stewardship Program is an example 

of a program that offers cost-shares for best management practices to landowners.  I 

would argue that most of the best management practices funded under the Canada 

Ontario Farm Stewardship Program do not provide ecological goods but, rather, are used 

to mitigate the risk of producing ecological „bads‟.  Nonetheless, activities like riparian 

buffers do provide ecological goods and services, like wildlife habitat, in addition to their 

pollution reduction functions.  Cost-shares are also commonly used in conjunction with 

other policy mechanisms.  For example, the ALUS approach shares the cost of 

implementing management options with landowners in addition to annual payments.  

Similar to annual payments, cost-shares are well liked because they are simple 

and familiar.  A disadvantage of using cost-shares is that the level of cost-share is often 

arbitrary.  Some activities are cost shared at 30% of implementation costs, while others, 

when coupled with funding from multiple cost-shares program, can achieved 100% cost-

share.  Ideally the percentage of cost-share assumed by landowners and taxpayers would 

be equal to the distribution of public and private benefits.  But in practice it is difficult to 

determine the division of public and private benefits of a project.   

Cost-shares are typically used to fund best management practices.  Pannell (2009) 
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is critical of best management practices because it says nothing about for whom or what 

the practice is best for.  Is it best for the environment, for the farmer, or best overall?  

From a farmer‟s perspective best practices may mean those maximize the present value 

of net benefits.  From the policy perspective it may mean the net benefits are maximized 

when both public and private benefits and costs are taken into account.  Pannell (2009) 

states that, for either perspective, best practices vary from place to place and situation to 

situation.  Therefore, policies that include cost-shares for best management practices may 

be, in fact, funding practices that are less cost-effective than alternatives.   

Cost-shares are an ingrained part of agri-environmental programming in Ontario 

through the Environmental Farm Plan and the Canada Ontario Farm Stewardship 

Program amongst other programs.  The advantages of simplicity and familiarity in 

program design and delivery are favoured over some of the problems and inefficiencies 

in adhering to best management practices.  That being said, providing incentives for the 

implementation of beneficial land use changes in agriculture might be necessary; the 

capital intensive nature of agricultural operations may mean that the capital necessary to 

implement change is not available, despite the availability of other incentives.  Cost-

shares are also a useful instrument in that they can be combined with other policy 

options.     

Auctions 

 Auctions, or reverse auctions, are a policy option in many ways similar to annual 

payments.  The main difference is the annual payment amount is determined by bids 

submitted by landowners stating the amount they would be willing to accept for 

undertaking a given land use practice on their land.  Bids can then be ranked according to 



39 

 

the quantity and quality of ecological goods and services provided for a given price.   

 The advantages of an auction system, according to Campbell (2009), are that they 

are both equitable and efficient.  They are equitable in that all landowners are eligible to 

submit bids to enroll land and bids are selected on the basis of the goods and services 

provided against the cost of their provision.  As was stated previously, efficiency is a 

flawed concept and as such cannot be used as a criterion to evaluate public policy 

choices. Perhaps it would be better to state that an advantage of the auction policy 

mechanism is that it can pursue specified ends cost-effectively.  This says nothing about 

the validity of those specified ends, only that auctions can aid in meeting them more cost-

effectively than other policy mechanisms.  For any given bid price, bids can be selected 

on the basis of the quantity or quality of ecological goods and services provided.  In this 

way, competitive bid auctions can overcome problems associated with information 

asymmetries.  This is in contrast with annual payments where the annual price is set 

administratively and applied uniformly.   

 Campbell (2009) states that disadvantages of using an auction system in Canada 

are high administrative costs in comparison to alternatives and little experience using 

auctions for ecological goods and services in Canada.  In Chapter 4, experiences using 

auctions in to secure the provision of ecological goods and services in Australia and the 

United States show that auctions can increase the complexity of the program 

administration and lead to higher administrative costs.  For example, the Biodiversity 

Benefits Index, used in Australia‟s BushTender program, requires detailed information 

that is gathered by staff with significant local ecological knowledge and then must be 

processed before bids can be assessed.  The collection and review of both successful and 
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unsuccessful bids increases the administrative costs of this system in comparison to a 

program like ALUS were participants are selected on a first come first serve basis.   

Campbell (2009) stated a disadvantage of auctions as a potential policy option is 

there has been little experience using auction systems in ecological goods and services 

policy in Ontario.  In fact, there has been experience using auctions in Ontario agri-

environmental policy.  According to Ontario Ministry of Natural Resources (2001), the 

Permanent Cover Program, used in Ontario from 1990-1993, used a competitive auction 

system to choose bids for land enhancements on private land.  Even if this was not the 

case, there is no reason that lack of experience using an auction system in Ontario or 

Canada should limit its inclusion as a potential policy option.   

Tradable Permits 

 The South Nation Conservation Authority‟s Total Phosphorous Management 

program was presented by Campbell (2009) as an example of a tradable permit system.  

In this system, phosphorous effluent from industrial operations was offset by a system 

that pays rural landowners to reduce their phosphorous emissions.   

 Campbell (2009) states an advantage of use tradable permits is that they are are 

efficient.  The question is, efficient towards what end?  Instead of assessing the efficiency 

of tradable permits, they will be assessed in comparison to other policy mechanisms on 

the basis of cost-effectiveness.  In comparison to the regulatory model, tradable permits 

can be a cost-effective mechanism for reducing pollution.  Under regulation, a firm that 

emits a regulated pollutant is required to reduce those emissions to a specified level, 

regardless of the cost of abating that pollution.  Under a tradable permit system, a firm 

can decide whether it is more cost-effective to reduce their own emissions or pay another 
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firm to reduce their own.  A firm would presumably reduce its own emissions up to the 

point where its marginal cost of abatement is less than or equal to the cost of paying 

another firm to abate pollution.  If this point is reached before the firm has reached the 

regulated level emissions, then the firm will have reduced costs in comparison to the 

scenario of just pure regulation.   In this way, an advantage of using tradable permits is 

that they are cost-effective.  

 One disadvantage of using a tradable permit system is the difficulty in trying to 

achieve agreement among diverse groups and individuals who stand to gain or lose base 

on how permits are allocated or dispersed.  The decisions as to who gets what permits 

and in what quantity, what practices are considered acceptable offset activities, the 

quantity of offset credits that are created through each activity, and the ratio at which 

non-point source offsets are tradable with point source emissions are all potentially 

contentious issues.  Resolving these issues so that creators of offsets and credits and the 

purchasers of offsets are both better off while reducing environmental damage can 

potentially be time-consuming and therefore costly.  I would expect that problem is more 

pronounced as the scope and scale of a tradable permit system increases.   

 The final problem with a tradable permit system, according to Campbell (2009), is 

that it is not a suitable policy mechanism for many ecological goods and services.  

Tradable permits are particularly suited for reducing the costs of meeting environmental 

or ecological objectives of reducing or offsetting damage or harm.  Tradable permits are 

not suitable for incenting the provision of beneficial ecological goods and services, such 

as scenic vistas, because the provision of beneficial ecological goods and services should 

be more than „permitted‟ they should be encouraged and, at this time, I am unaware of a 
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tradable permit system that provides positive incentives encouraging provision of a 

desired good or service.  Therefore, it is a suitable policy mechanism for solving specific 

ecological problems in certain circumstances but is less suitable for use as the policy 

foundation for incenting the provision of ecological goods and services.      

Tax Incentives 

 Tax incentives are currently being used in Ontario through the Conservation Land 

Tax Incentive Program and the Managed Forest Tax Incentive Program.  An obvious 

advantage of using this type of policy mechanism is that there is experience of its use in 

the context of Ontario for which to draw upon.  Another advantage of this type of 

incentive is that participation is voluntary.   Voluntary participation is an advantage 

because landowners can decide if and when they wish to enroll their land in such a 

program whereas an involuntary problem would require participation regardless of the 

landowners desires.  One disadvantage, according to Campbell (2009), is that enrollment 

in this type of program may be specifically for tax reasons and not to provides goods and 

services to the public. I believe that this problem could be overcome by redesigning tax 

incentives to reward increased provision of ecological goods and services.     

Education and Outreach 

 Campbell (2009) reports that education and outreach programs are distinguished 

from the other policy options detailed above in that they are not based on providing direct 

financial benefit.  Education and outreach programs rely on the fact that the transfer of 

information, regarding how ecologically beneficial management practices can be 

beneficial to the landowner and the public, leads to changes in farm management.  

Increased information on the private and public costs and benefits of a change in 



43 

 

management practice can potentially lead to farm operators voluntarily adopting farm 

management practices, that provide ecological goods and services, which would not have 

been adopted in lieu of the new information.  Providing information that is either 

unavailable or costly to obtain for landowners is a potential way to induce voluntary 

change that leads to increased supply of ecological goods and services.   

2.4.2 Valuation of Ontario’s Ecological Goods and Services 

Troy and Bagstad (2009) prepared a report for the Ministry of Natural Resources 

that attempts to estimate the value of ecological services in Southern Ontario.  They 

estimated that the total value of ecological goods and services exceeds $84 billion/year. 

Values were estimated by transferring the findings of valuation studies from sites that had 

similar context to Ontario because it would be too time consuming and expensive to 

conduct comprehensive valuation studies in Ontario itself.  Techniques used in the 

research findings that were transferred to Ontario in this study include: contingent 

valuation, travel cost method, hedonic pricing, replacement cost and others. Some 

estimates of ecological goods and services value found in Troy and Bagstad (2009) 

include: $25,843 ha/year for urban forests, $236,392 ha/year for urban and suburban 

rivers, and $89,608 ha/year for beaches.  One of the objectives of this report was to 

“investigate how ecosystem services information might support policy and planning 

decision making (i.e. allows for fuller cost accounting)” (Troy and Bagstad, 2009: 1).  

The idea is that with values attached to ecological goods and services, the benefits of 

undertaking ecological conservation, restoration or enhancement can be better balanced 

against the costs.  

Fox (1992) argues the information derived from the use of the contingent 

valuation method of ecological goods and services cannot be used for the economic 
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calculation of full cost accounting.  The argument stems from the fact that contingent 

valuation generates values of goods and services derived from hypothetical exchanges of 

hypothetical goods and services not privately owned by the parties in the exchange.  

Using these valuations as representations of value that are analogous to prices is troubling 

because, according to Fox (1992), prices represent the terms of real exchange.   

Individuals engaging in voluntary exchanges of private property are assumed to value 

that which they receive in the exchange more than that which they give up.   According to 

Fox (1992, pg 251), “prices systemically underestimates and overestimates valuation.  If 

the terms of an exchange are expressed in money, than the money price exceeds the 

valuation of the seller and understates the valuation of the buyer.” Therefore, using 

hypothetical valuations in the calculation of benefits cannot be equated with the costs 

represented by prices derived from the terms of real exchange.  Other critics of 

contingent valuation methods include Diamond and Hausman (1994). 

2.5 Conclusion 

The purpose of this chapter was to:  

 to inform the choice and design of research method for eliciting information on 

the current state ecological goods and services policy in Ontario,  

 to inform the analysis of results stemming from this research from the standpoint 

of environmental economics, and  

 to describe and analyze the current discourse on ecological goods and services 

policy in Canada 

 

These objectives were each addressed separately in subsections reviewing the relevant 

literature.   

First, the choice of qualitative methods for this policy research was justified.  In-

depth interviews were selected as the method through which this qualitative research is 

conducted because potential interviewees should be familiar and comfortable in the 
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interview setting and semi-structured in-depth interviews are well suited for eliciting 

information on policy discourse because they can be tailored to probe areas of knowledge 

that interviewees are particularly well versed in.  This section concludes with an 

overview of the in-depth interview approach used in this research as designed by Miller 

and Crabtree (2005).   

Key distinctions and concepts from the environmental economics literature were 

then reviewed so that they could be applied in the analysis of the results of this research.  

Concepts such as transaction costs, the boundaries of the firm and the role of 

intermediaries in market exchanges are important to understand for this research because 

market exchanges of ecological goods and services brokered by intermediaries is an 

alternative method of securing the provision of ecological goods and services.  In Chapter 

3, the ALUS idea of brokering the sale of Ontario Ecological Credits is an example of an 

intermediary increasing the provision of ecological goods and services.   Other important 

key distinctions discussed in this section are Rothbard‟s physical invasion standard of 

nuisance, Rothbard‟s distinction between strict and negligence liability, Coase‟s concept 

of legalised nuisance and Rothbard‟s discussion on the myth of efficiency.  These 

distinctions are important for analysis later in this thesis.  

 Finally, examples of the current discourse on ecological goods and services policy 

in Canada were presented and analyzed.  First, Campbell‟s (2009) evaluation of potential 

policy options for increasing the provision of ecological goods and services in Canada 

was presented.  This section also included my own analysis of these potential policy 

options.  This section concluded with a brief discussion the value of Ontario‟s ecological 

goods and services as reported by Troy and Bagstad (2009).  Fox (1992) cautions against 
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using the results from contingent valuation studies in the economic calculation of full 

cost accounting.    

 

  

 



 

 

Chapter 3 – A Background on the Alternative Land Use 

Services Approach to Ecological Goods and Services Provision 

 [co-written with Jessica Rosenberg] 

3.1 Introduction 

Alternative Land Use Services (ALUS) is a concept, designed and delivered by 

farmers, that makes annual area-based payments for the provision of environmental 

goods and services from private farmland.  This chapter describes the history of ALUS, 

its guiding and operating principles, how ALUS is being used in practice in Ontario, and 

the future aspirations for the ALUS approach according to ALUS organizers in Norfolk 

County.  The purpose of this chapter is to provide an example of ecological goods and 

services policy development and implementation in Ontario and Canada.  

3.2 History  

A brief history of the ALUS concept, with a focus on the Norfolk County ALUS 

pilot project, is presented in this section.   This section includes the origins of the ALUS 

concept‟s development, the commitment from government to investigate programs that 

provide EG&S, the development of pilot projects across Canada, and documented 

reactions to the ALUS approach in Ontario. 

3.2.1 Origins 

News releases from Keystone Agricultural Producers and Delta Waterfowl 

provide information beginning in 2004.  According to Delta Waterfowl (2004), Ian 

Wishart, of Keystone Agricultural Producers, was the principal designer and promoter of 

the ALUS approach.  Mr. Wishart is credited by Delta Waterfowl with building support 

for ALUS among farm organizations, farmers, conservation groups and government 
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officials.   Keystone Agricultural Producers found a partner in the promotion of ALUS in 

the Delta Waterfowl organization, a noted North American conservation group.   

According to Dave Reid (Personal communication, October 9, 2009), in 2004, Ian 

Wishart presented the ALUS approach to a meeting of the Federal and Provincial 

Ministers of Agriculture in Cardigan, Prince Edward Island.  At the conclusion of this 

presentation three appeals were made for supporting ecological goods and services policy 

in Canada.  These appeals were: (1) that a federal/provincial working group be struck to 

work towards development of a policy on ecological goods and services; (2) that a 

national/international symposium on ecological goods and services be hosted to inform 

government and politicians about ecological goods and services policy and programming 

from around the world and; (3) that a fund be established to finance pilots for input to the 

development of a policy on ecological goods and services.  According to Mr. Reid, all 

three of these appeals were granted.   

In the time leading up to the 2005 meeting of Federal and Provincial Ministers of 

Agriculture, in Kananaskis, Alberta, farm groups, including the Canadian Federation of 

Agriculture, urged the ministers to adopt the ALUS approach as a National Stewardship 

Strategy (Delta Waterfowl, 2005a).  At the meetings the ministers approved a policy 

agenda that included the testing of ALUS (Delta Waterfowl, 2005b).     

In April 2007, a report conducted by Tyrchniewicz Consulting and funded by 

Delta Waterfowl stated that the benefits of a national ALUS program in Canada exceeded 

the costs. This was an important milestone because it was the first such estimate released 

to the public.  Delta Waterfowl (2007) hoped that the release of this work would 

encourage further discussion of ALUS at a national level. 
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3.2.2 Pilot Project in Manitoba 

In November 2005, following the meeting in Kananaskis, Manitoba announced 

the launch of a three-year pilot project of the ALUS approach.  A news release from 

Delta Waterfowl (2005c) stated that funding for the pilot project came from the 

environmental pillar of the Federal Agricultural Policy Framework, the Rural 

Municipality of Blanshard (where the pilot project was conducted), as well as from 

agencies in Mississippi and Tennessee.  The pilot project‟s budget over the three years 

was expected to be $1.8 million.  This pilot project has since concluded and an analysis 

of the project is expected in the future. 

3.2.3 Pilot Project in Ontario 

David Reid (Personal communication, March 4, 2009), of the Norfolk Land 

Stewardship Council, said that the first discussion of the ALUS approach in Ontario 

occurred after he read an article (written by Robert Sopuck of Delta Waterfowl) about 

ALUS in the Ontario Farmer newspaper in Fall 2001.  Mr. Reid (Personal 

communication, October 6, 2009) reports that, “as a result and because of a coincidental 

contact with Bob Bailey, I was able to arrange an ALUS presentation by Bob [Bailey] 

and Ian [Wishart] at an Ontario Stewardship zone meeting that I hosted here in Simcoe 

and that had an agricultural theme.”  Mr. Reid reports that a number of farmers, who 

were also members of the Norfolk Land Stewardship Council, attended this meeting and 

were impressed enough by the ALUS concept to encourage the Norfolk Land 

Stewardship Council to pursue hosting a pilot project.  Representatives from the Norfolk 

Land Stewardship Council approached the Norfolk Federation of Agriculture to ask for 

the support of the Norfolk Federation of Agriculture in leading the pilot project.  

According to Mr. Reid, the Norfolk Federation of Agriculture agreed to lead the pilot 
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project in March of 2002.  According to Bailey and Greenslade (2006), the first ALUS 

workshop in Norfolk County, Ontario occurred in 2003. 

Bailey and Greenslade (2006) reported that, as of 2005, the Norfolk Country 

project had not yet launched.  Gorsuch (2009) reports that as of April 2007, $250,000 had 

been spent in Norfolk County over the previous 5 years on pilot proposal development.  

Activities in this development stage included: the aforementioned workshop in 2003, 

publication of the pilot proposal in January 2004, establishment of a 9 member 

participatory advisory committee to direct the pilot, completion of a benchmark survey 

on public opinion related to farming and the environment in Norfolk Country, the 

publication of an ALUS brochure and the establishment of four ALUS demonstration 

farms.  The ALUS pilot project was officially launched in Norfolk County on September 

20, 2007.   

The intent of the organizers of the Norfolk County ALUS pilot project was to 

secure enough funding to offer the ALUS program to all farmers in Norfolk County.  At 

the time of the pilot project launch, the funding did not meet their expectations, and the 

project had to be scaled back.  According to Norfolk ALUS coordinator Kristen 

Thompson (Personal communication, June 4, 2009), instead of a 9-year pilot project, the 

was scaled back to 3 years. As well, instead of offering the project county wide, ALUS 

organizers decided to focus on the development of the pilot project in Norfolk County, by 

setting up additional demonstration farms. This was hoped to display the ways in which 

ALUS could benefit farms of any types and sizes, as well as to target specific watersheds 

for riparian buffer creation.  Due to an influx of funding in the last two years of the pilot 

project, its end date was extended from 2010 to 2012.  New enrolments are being sought 
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up to the end of the 2010 field season, at which point the pilot will continue to pay annual 

incentives to all enrolled participants until 2012.    

3.2.4 PEI ALUS 

Dave Reid (Personal communication, October 9, 2009) reported that the PEI 

Minister and Deputy Minister of Agriculture attended and participated in an ALUS 

workshop held in Norfolk County, Ontario in March 2003.  In 2007, discussions began in 

Prince Edward Island (PEI) about how to bring the ALUS concept there.  PEI began 

testing a modified approach to the ALUS concept in two watersheds and quickly moved 

beyond the pilot stage to adopting ALUS as provincial policy in 2008.  The program is 

administered through the PEI Department of Environment, Energy and Forestry.  Hager 

(2009) reports that the PEI Department of Environment, Energy and Forestry typically 

relied on a heavily regulated approach to agri-environmental issues, but saw the ALUS 

concept as way to encourage farmers to make decisions that benefit themselves as well as 

the environment.  ALUS in PEI had an initial budget of $750,000 for the 2008-2009 year 

and Delta Waterfowl (2009) reported that it annual funding increased to $1 million for 

the 2009-2010 funding year.   

3.2.5 Policy Discussion 

Policy discussions on the ALUS approach continue to the present.  A Standing 

Committee on Agriculture and Agri-food (2007) report made two important 

recommendations that relate to environmental stewardship programs.  First, they stated 

that farmers deserve to be compensated for generating EG&S, and that their place as 

environmental stewards should be recognized.  They also noted that other countries are 

pursuing policies and programs that are similar to the ALUS approach, and they 

suggested that Canada follow suit.   
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The debate over the suitability of adopting the ALUS model as public policy in 

Ontario recently became apparent with a written debate between proponents and 

detractors in the farm community weekly paper, the Ontario Farmer.  The Ontario Farmer 

from April 21st, 2009 contained a letter to the editor by Elizabeth Brubaker, the executive 

director of environmental NGO Environmental Probe, who wrote that the ALUS model 

failed to distinguish between the provision of environmental goods and services and the 

prevention of environmental harm.  In her view only the former is acceptable.  The 

following two Ontario Farmer issues, from April 28th and May 5th, contained letters to 

the editor defending the ALUS approach from a variety of sources including farmers, a 

farm organizations employee, employees from two separate environmental NGOs and a 

Masters Candidate from York University.   

3.3 ALUS Principles 

The ALUS approach is modeled on 11 key principles. These are outlined and detailed 

below, adapted from “The Key Principles of ALUS.” (Dave Reid, Personal 

Communication, May 27 2009.) 

1. ALUS believes that the stewardship of the environmental resources ought to be a 

cost-shared endeavour, as many EG&S that benefit the public are found on private 

lands. The delivery and maintenance of EG&S by participating landowners are 

incentivized with annual payments to reflect opportunity costs of converted land, on a 

per-acreage and yearly basis. 

2. EG&S are understood to be a marketable service, and so its delivery is assigned a 

monetary value. The organization in Norfolk County currently uses land rental rates 

on which the EG&S are provided. 

3. ALUS considers both payments for landscape improvement, as well as the 

maintenance of existing natural assets. There is also a scale-back policy for those 

farmers that have already maintained natural assets. 

4. ALUS aims to produce measurable EG&S. They believe these to be associated with 

socio-economic and ecological benefits for all Canadians. 

5. ALUS endeavours to be a grassroots program. They believe that investment in the 

capacity of citizens and rural communities is essential to conservation programming. 

They implement the program with flexible decision-making at the community level. 



53 

 

6. ALUS believes farmers and ranchers are in the ideal position to deliver EG&S from 

their lands.  ALUS allows for their environmental agenda to be managed by these 

farmers, in cooperation with their communities, farm organizations, governments, 

non-government agencies, and the Canadian public. 

7. ALUS is independently monitored and audited. Third party evaluation is an important 

component to the ALUS process. 

8. ALUS development and delivery aspires to be transparent and accountable. 

Community leadership will be committed to planning, delivery, and reporting. 

9. A key component of ALUS is that they will meet Canada‟s international trade 

obligations. 

10.  ALUS will complement the policies of the Agricultural Policy Framework, the 

Environmental Farm Plan, and other policies surrounding natural capital and 

environmental resource conservation that are currently in place. Their program also 

respects the local agricultural and environmental initiatives that exist already.   

11. ALUS uses a “fee-for service” concept to provide environmental benefits.  ALUS is 

designed to provide these benefits at a fair market value, and does not hand out 

environmental subsidies. 

 

ALUS also functions according to 6 Operating Principles. These are summarized in Table 

3.1. 

3.4 ALUS in Practice 

This section describes aspects of the ALUS pilot project design as they used in 

practice in the Norfolk County pilot project.  Components of the Norfolk ALUS pilot 

project‟s design described here include: administrative structure, funding sources, 

delivery mechanism, participant selection, incentive mechanism, and monitoring and 

verification. Noted too are the changes in how ALUS is applied in practice in Norfolk 

County over time. 

3.4.1 ALUS Administrative Structure  

The role of the Project Coordinator is a key part of the functioning of the Norfolk 

ALUS project. Kristen Thompson currently fills this position. Ms. Thompson acts as an 

intermediary between the farmers and the ALUS organizers, throughout their process of 

adopting the ALUS approach. For a given farmer, the adoption process begins with a 

statement of interest, and continues through with the approval of request, farm visits and    
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Table 3.1: A Summary of Alternative Land Use Services (ALUS) Operating Principles 

Operating Principle Summarized Explanation 

1. Voluntary Participation is a choice 

2. Capping Up to 20% of a farmer‟s land can be signed up to be part of the fee-for-service concept 

3. Integrated Aims to be integrated with the Environmental Farm Plan and other existing programs 

4. Flexible Three year term 

Opt-out possibilities 

5. Targeted Environmentally sensitive lands targeted for stewardship 

6. Accountable Managed and controlled by farm and rural communities 

Independently monitored and audited 

Transparent and open to public scrutiny 

Source: Bailey, Robert O. and David J. Reid. (2004). “ALUS: The Farmer‟s Conservation Plan” ALUS Pilot Project Proposal 

for Norfolk County, Ontario. 
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evaluation, planting and land-managing. The project coordinator has iterative meetings 

with the farmers throughout the course of these events, providing one-on-one assistance 

to the farmers as required. 

The ALUS pilot project in Norfolk County is overseen by the Partnership 

Advisory Committee (PAC), acting as an executive board for the decision-making 

processes. The PAC is a sub-committee of the Norfolk Federation of Agriculture. The 

PAC meets bi-monthly, and is responsible for the administration, decision-making and 

management of the daily affairs of the project (Norfolk ALUS website, 2009).  This 

committee is made up of farmers from the Norfolk farming community, as well as other 

stakeholders including members from the Norfolk Federation of Agriculture, Delta 

Waterfowl, Ministry of Natural Resources, OMAFRA, the Norfolk Land Stewardship 

Council, Norfolk County, the Norfolk Soil and Crop Improvement Association, the Long 

Point Region Conservation Authority and the project coordinator.  According to Dave 

Reid (personal communication, October 9, 2009), there have been up to sixteen members 

of the PAC and of that sixteen, eight are farmers.  

3.4.2 ALUS Funding 

 Originally, the objective of the Norfolk ALUS pilot project was to showcase the 

benefits of the ALUS approach so that it would be adopted as provincial policy backed 

by taxpayer funding.  According to Bryan Gilvesy (Personal communication, January 27, 

2010), ALUS was envisioned as a single-payer system, with funding coming from the 

government.  This is no longer the focus of the ALUS project.  Dave Reid (personal 

communication, October 10, 2009) stated that, due to current economic downturn, this is 

an inopportune time to be implementing a new and costly program province-wide.   
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 Bryan Gilvesy (Personal communication, September 16, 2009), reported that, 

“carbon has changed everything in our funding model”.  He was speaking in reference to 

ALUS participating in carbon-offset markets that are developing to reduce the 

concentration of the greenhouse gasses in the atmosphere.  Mr. Gilvesy reported that 

ALUS does not want to participate in traditional carbon exchanges.  He believed that 

ALUS can provide carbon offsets that will be traded with those who demand them, and as 

such, ALUS can control its brand and its product.   

ALUS is now proposing that funding for on-going program operations could be 

obtained through the sale of a marketable bundle of ecological goods and services. These 

were originally called the Ontario Conservation Credit, and are now referred to as the 

Ontario Ecological Credit (ecocredits). The idea behind these credits is that those who 

demand ecological goods and services can buy the equivalent of an acre of a specific 

ALUS land-use enhancement, which contains multifunctional ecological benefits 

associated with that acre of land, as well as a verified and quantified carbon offset 

attached.  As of writing, this proposed concept is still in the policy debate stage in the 

ALUS Participatory Advisory Committee, and therefore no formal guidelines on pricing 

and implementation are available at this time.   

3.4.3 Delivery Mechanism 

Some of the tools that the ALUS team uses to engage public support include: 

demonstration farms, available for viewing upon request; farm tours to promote the 

impact of ALUS on the ground; speaking at various conferences and workshops (both 

academic and political) to promote the ALUS approach. They specifically market to the 

farming community in Norfolk County through word of mouth, ALUS workshops and 

targeting lands of specific ecological interests, with farmer liaisons making the first 
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contact. When a farmer decides that he or she would be interested in participating in the 

ALUS pilot project, the participation process is as follows (according to Kristen 

Thompson, (Personal communication, June 4
th

, 2009): first, they fill in a one-page 

Expression of Interest form. Then, their application goes to the approval committee, 

made up of members of the PAC and ALUS organizers. The committee ensures that all 

requirements are met, including having a registered farm number, and his or her proposed 

enrolment not exceeding 20% of their cultivated land. The coordinator then does a site 

visit to listen to the farmers‟ ideas about on-farm EG&S projects, and together they draft 

a plan for each farm. 

3.4.4 Incentive Mechanism 

 There are two financial incentives for participation in the Norfolk ALUS pilot 

project.  The first is that grants are given to implement all projects, so conversion costs 

are covered.  ALUS pays for the materials and implementation of all of their activities 

and further pays landowners for their in-kind contributions (labour) to the projects.  The 

second incentive is that landowners receive an annual payment, which recognize the 

opportunity costs of removing land for agricultural production.  Landowners typically 

receive an annual payment of $150/acre/yr.  ALUS organizers decided on this payment 

level based on an average annual rental rate of agricultural land in Norfolk County.  

Some ALUS projects receive a reduced annual incentive of $75/acre/yr if they use their 

project for livestock feeding late in the season.        

3.4.5 Participant Selection  

 Selecting participants for enrolment in the Norfolk ALUS pilot project has so far 

been straightforward. Dave Reid (Personal communication, January 27, 2010) reported 

that landowners who submit Expressions of Interest in the program are selected on a first-
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come first-serve basis up to the point that maximum potential participation is reached.  

Mr. Reid reported that full capacity was not reached in the 2008, nor the 2009 field 

seasons. ALUS organizers have used both a targeted approach to participant selection, as 

well as hosting workshops and having interested community members come to them. 

3.5.6 Monitoring and Verification 

 One of the key principles of the ALUS approach is that their activities will 

produce measurable environmental goods and services.  To ensure that the Norfolk 

ALUS pilot project adheres to this principle, ALUS contracted Agricorp to carry out 

third-party verification of the acreage enrolled in the ALUS pilot.  At the April 7, 2010 

meeting of the ALUS Participatory Advisory Committee, ALUS organizers recognized 

the importance of verification done by Agricorp, but expressed desire to undertake more 

extensive monitoring in the future that can lead to verified and quantified ecological 

benefits.  At the time of writing, no formal procedures outside of the verification carried 

out by Agricorp have been adopted.  

3.4.7 ALUS Uptake 

According to Kristen Thompson (Personal communication, August 2009; 

Personal Communication, ALUS Newsletter May 2010) over the last three field seasons 

ALUS has 91 farm families participating on 105 farm properties. Some examples of the 

project that have been carried out in the Norfolk County pilot include: creation and 

expansion of wetland habitat; riparian buffer establishment; creation of Tallgrass Prairie 

and Oak Savannah; reforestation using native Carolinian species; pollinator hedgerows; 

and grassed windbreaks. (Kristen Thompson, Personal communication, August 2009). 

They have also targeted farms located on the South Creek watershed, and the Patterson 
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Creek, encouraging the placement buffer strips to protect increased lengths of the creek 

and river. 

3.5 Future Aspirations 

3.5.1 Broad Objectives for ALUS  

There are many aspirations for the future of the ALUS approach. While these tend 

to deviate slightly amongst the different stakeholders and organizers, the broad goals are 

listed below. 

An overarching goal of ALUS is a visible greening of the landscape.  This entails 

more conservation on the ground. Some ALUS organizers aspire to bring the EG&S 

provided through the ALUS approach to market. Bryan Gilvesy (Personal 

communication, September 16, 2009), chairman of the Norfolk ALUS Participatory 

Advisory Committee, spoke to this in commenting that “the future lies in the creation of 

green products”.  This includes entering markets for carbon offset credits as well as the 

creation of a bundled environmental goods and services offset credit.  For others, like 

Steve Scheers (ALUS organizers, Personal communication, September 16, 2009), the 

goal of ALUS into the future would be to utilize the ALUS approach as a means to 

stabilize farm income while simultaneously protecting natural resources.  

A desire among the ALUS organizers is that any expansion of the ALUS 

approach remains philosophically consistent with its application in the pilot project 

phase.  Under this arrangement, the ALUS philosophies of being adaptive to local needs, 

being farmer driven and delivered locally remain central to the program.   

An objective that was articulated in the formative stages of the ALUS pilot in 

Norfolk County, was to have an ALUS provincial program here in Ontario, and then a 

nation-wide program. For some, this goal persists. In the shorter term, some state the 
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objective as enabling other counties around Ontario, who have expressed interest in 

having a pilot, to initiate these programs. 

3.5.2 Objectives for the Pilot in Norfolk County 

There are varied hopes for ALUS in Norfolk County at the conclusion of the 

three-year pilot. On the one hand, it is important to keep in mind the nature of a pilot: it is 

a short-term program that must wind down due to time and funding constraints as well as 

the need to evaluate the pilot project. As Kristen Thompson wrote (Personal 

communication, Sept 16), “I think when the pilot is rolled out, and it is completed, it will 

really give us a good platform to show what we‟ve done, and to report on the successes 

that we‟ve had.” After the conclusion of the pilot, Ms. Thompson (project coordinator) 

believes that much of the farmland enrolled in the ALUS pilot will remain in its 

converted state. Steve Scheers (ALUS Organizer) also believes that the areas where 

restoration has occurred through ALUS will remain.  This belief stems from the notion 

that since the farmers who participate in the ALUS approach collaborate and become 

partners in the decision makings process, they then will take ownership for the changes 

made on their lands.  As well, since the conversion costs have been sunk, the farmer is 

left with a decision between the co-benefits (whether they be economic, environmental or 

purely aesthetic) and associated maintenance costs of leaving the land in its converted 

state against the costs of converting the land back to agricultural production and the 

opportunity cost of not growing agricultural crops. 

3.6 Conclusions 

 This chapter provided an overview of the history of ALUS, how it presently being 

applied in Norfolk County Ontario, and what future aspirations the Norfolk County 

ALUS organizers have for the ALUS approach.  The history of the ALUS model as it has 
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been used in Manitoba and PEI and the development of the Norfolk County, Ontario pilot 

project were provided.  This chapter stated the key and operating principles adhered to in 

the application of the ALUS model in Norfolk County.  The aspects of the design of the 

implementation of the ALUS approach in Ontario are described.   Finally, the future 

aspirations for the ALUS approach according to Norfolk ALUS organizers were 

presented.      
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Chapter 4 – Review of International Ecological Goods and 

Services Provision Programs 

4.1 Introduction 

This chapter describes and evaluates four alternative policy approaches to 

promoting the supply of ecological goods and services on private rural land: the 

Conservation Reserve Program of the United States, the Environmental Stewardship 

scheme of England, BushTender in Australia and Pago por Servicios Ambientales in 

Costa Rica.  These programs were selected for study in this research because detailed 

information on these programs was readily available in English.  In additional, these 

approaches represent a range of policy approaches to ecological goods and services 

provision that can compared and contrasted.  Experiences in these jurisdictions can 

provide lessons learned that can inform the development of ecological goods and services 

policy in Ontario and Canada.  

 This chapter describes these alternative policy approaches based on elements of 

program design for ecological goods and services policy.  Elements of program design 

include: 

 the size and scope of programs,  

 administrative structure of the program, 

 incentive mechanism and level of payments, 

 participant selection mechanism, 

 types of ecological goods and services eligible, and 

 source(s) of funding 

Programs will also be evaluated based on their ability to address critical policy issues 

including: the valuation of ecological goods and services, ensuring permanence of 

program activities, targeting of ecological goods and services and benchmarking.  
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The thesis of this chapter is that the policy approaches to ecological goods and 

services provision adopted internationally depend largely on the location specific context.  

Factors such as geography, politics, history, demographics and laws in a specific locales 

explain many aspects of ecological goods and service policy design.  That being said, 

there are general lessons that can be learned from international experiences with 

ecological goods and services policy.      

 This chapter proceeds as follows.  Each program is first described according to 

the elements of programs design and their ability to deal with critical policy issues.  Then 

lessons that could inform the development of ecological goods and services policy in 

Ontario and Canada will be derived. The first program described is the Conservation 

Reserve Program of the United States, followed by the Pago por Servicios Ambientales 

program of Costa Rica, Environmental Stewardship of the England and BushTender of 

the state of Victoria in Australia, respectively.    

4.2 The Conservation Reserve Program in the United States 

4.2.1 Overview of the Conservation Reserve Program 

The Conservation Reserve Program was established by the U.S. Farm Bill of 1985 

and began enrolling land in 1986.  According to Sullivan et al. (2004) the program was 

offered as an alternative means of farm income support in the form of acre-based grant 

payments for removing land from agricultural production. This was in contrast to 

previous farm income support policy of direct price support.  Sullivan et al. (2004) report 

that the stated primary goal of the Conservation Reserve Program, at its inception, was to 

reduce soil erosion on highly erodible cropland.  Other objectives included reducing 

sedimentation, improving water quality and creation of wildlife habitat.  
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Sullivan et al. (2004) report that the initial enrollment limit was set at five million 

acres in 1986 and was to be increased to forty million acres by 1990.  In the beginning, 

landowners applied to the program by indicating what portions of their land they wished 

to enroll and the level of annual payment that would be required.  Landowners could 

apply only during designated signup periods.  The USDA set the maximum annual rental 

payment based on the county average cropland rental rate adjusted for the productivity of 

the soil.   Bids were only selected at or below this rate.  Sullivan et al. (2004) report that 

landowners quickly gained an understanding of how rental rates were determined and 

began bidding close to the maximum.    

In addition to highly erodible cropland, other lands could be enrolled in the 

Conservation Reserve Program that pose an off-farm environmental threat. Under the 

Conservation Reserve Program, participants are required to implement a conservation 

plan approved by the local conservation district and establish vegetative cover on all 

enrolled land.  If terms of the contract are violated, the participant would lose his or her 

right to all future payments and could be required to refund any received payments up to 

that point.  

Provisions in the 1990 Farm Bill extended eligible lands to include sensitive 

pasturelands and other lands that could adversely affect water quality.  This Farm Bill 

allowed applicants to enroll lands that had been converted to approved land uses, such as 

wetlands, riparian buffer strips, and grassy waterways as part of recognized conservation 

plans. This Farm Bill also dropped the restriction on haying and grazing from the 1985 

Farm Bill and permitted limited fall and winter grazing in exchange for a reduced annual 

payment.   
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The U.S. Food, Agriculture, Conservation and Trade Act of 1990 altered how bids 

were ranked and selected. The USDA began ranking applications based on an 

Environmental Benefits Index.  Hellerstein (2006) reports that the Environmental 

Benefits Index was used so that bids could be ranked according to their ability to address 

multiple environmental concerns.  This ranking system addressed the issue of valuing 

ecological goods and services provided through the program.   

The U.S. Farm Bill of 1996 included changes to the Environmental Benefits Index 

by including wildlife habitat as an ecological good and service indicator.  It also included 

provisions that allowed landowners the option to enroll lands for riparian buffer strips 

and grassy waterways at any time during the year, also known as continuous signup, and 

receive the maximum bid payment based on characteristics of the land and soil, also 

known as the soil-adjusted bid rate.   

The U.S. Farm Bills of 2002 and 2008 made only small changes to the 

Conservation Reserve Program.  The 2002 Farm Bill earmarked 4 million of the 39.2 

million acre enrollment limit for continuous signups.  The 2002 Farm Bill also eased 

eligibility requirements so that more land could be potentially enrolled. The 2008 Farm 

Bill included a provision that provided incentives for management that has the potential 

to improve the growing condition of trees through activities such as brush clearing and 

thinning.  The USDA (2009) reports a recent change that changes the enrollment limits in 

coming years from 39.2 million acres for 2009 to 32 million acres for 2010 – 2012.   

4.2.2 Aspects of Program Design 

Size and Scope of Activities 

 The United States Farm Service Agency (2009b) reports that, as of September 30, 

2009, a cumulative total of 33.7 million acres of land were currently enrolled in the 
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Conservation Reserve Program.  This represents approximately 3.7% of total US 

cropland.
2
  Contracts for 2.7 million acres of land were set to expire in October 2009.  

According to the United States Department of Agriculture (2010), $1.9 billion was spent 

on the Conservation Reserve Program in 2009.   This figure represents both program 

payments and administration costs of the U.S. Natural Resources Conservation Service.  

It amounts to an average cost of just over $56/acre/year.     

 The United State Farm Service Agency (2010) reports two tests of eligibility that 

must be met for landowners to enroll their land in the Conservation Reserve Program.  

First, the landowner must have worked the land for at least the last 12 months prior to 

submitting an application.  Exceptions to this rule include if the land was acquired 

following the previous owner‟s death, if the land was obtained via foreclosure or if the 

Farm Service Agency is assured that the land was not acquired for the purpose of placing 

it in the Conservation Reserve Program.  Second, the land must either be cropland that 

has been planted in four of the past six growing seasons or marginal land that is suitable 

for use as a riparian buffer.  According to the Farm Service Agency (2010) the land must 

be suitable for an eligible conservation practice including: riparian buffers, wildlife 

habitat buffers, wetland buffers, filter strips, wetland restoration, grass waterways, 

shelterbelts, living snow fences, contour grass strips, salt tolerant vegetation and shallow 

water areas for wildlife.   

Administrative Structure 

The Conservation Reserve Program is administered by the United States 

Department of Agriculture (USDA). The Farm Service Agency and the Commodity 

                                                 
2
 According to the 2007 United States Census of Agriculture (2007), there are just over 922 million acres of 

land in farms.   
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Credit Corporation are two divisions of the USDA involved in the Conservation Reserve 

Program. The Commodity Credit Corporation is the legal entity that contracts with 

landowners while the Farm Service Agency is responsible for administering the program.  

The Farm Service Agency uses a variety of intermediaries for implementation of the 

program and technical assistance.   The USDA‟s Natural Resource Conservation Service 

(2009) is involved with providing technical assistance to help landowners determine what 

land is eligible and designing and implementing conservation plans.  The Farm Service 

Agency (2009) reports that other groups involved in administering the Conservation 

Reserve Program at this level include the USDA‟s Cooperative State Research, Education 

and Extension Service, state forestry agencies, local soil and water conservation districts 

and private sector providers of technical assistance.  It is important to note that although 

the funding for this program comes directly from the top of this structure, program 

implementation and planning is delivered through groups at a level much closer to the 

actual landowners.  

Incentive Mechanism  

The Conservation Reserve Program provides incentives for landowners to retire 

their land from production through cost-sharing and annual payments.  Cost-sharing with 

landowners covers up to 50% of the costs of approved management practices including 

prescribed burns and seeding of legumes.  Annual incentives payments are given on a 

per-acre basis according to the applicant‟s bid rate. Smith (2000) reports that starting in 

2000 an additional incentive was provided to landowners who enrolled lands in the 

continuous signup for riparian lands.  An up-front Signing Incentive Payment of between 
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$100 and $150 was given to these landowners based on the length of the contract they 

entered into.   

Participant Eligibility and Approval 

 Hellerstein (2006) reports that nearly all those who applied were approved for the 

Conservation Reserve Program between 1986 and 1989.  Smith (2000) states that bids 

were not ranked at this time and all bids at or below the maximum bid rate were generally 

accepted so that program participation met a minimum standard of enrollment mandated 

in the 1985 Farm Bill.  According to Hajkowicz, Collins and Cattaneo (2009), the only 

environmental benefit targeted in this phase of the program was the reduction of soil 

erosion.   

An Environmental Benefits Index was introduced in 1990 to rank bids based on 

their anticipated relative environmental benefits.  Smith (2000) reports that, in the early 

1990s, acreage enrollment neared the program‟s enrollment cap and therefore there was a 

desire to be selective about which lands were enrolled.  Ribaduo et al., (2001) state that 

the Environmental Benefits Index was introduced in response to an investigation by the 

United States General Accounting Office that concluded that the cost-effectiveness of the 

Conservation Reserve Program could be increased if multiple program objectives were 

targeted instead of just soil erosion. The ranking process was designed to select lands that 

offered the greater environmental benefits relative to government costs.  Bids that 

exceeded the soil-adjusted maximum bid rate were rejected outright while bids below this 

rate were ranked according to ratio of their anticipated environmental benefits to the 

government cost.  Bids were then selected with the lowest bids for a given level of 
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environmental benefits selected first and then increasingly costly bids accepted until 

desired enrollment is fulfilled.     

Smith (2000) reports that indicators of environmental benefits used in the original 

version of the Environmental Benefits Index included: surface-water quality, 

groundwater quality, soil productivity, conservation compliance assistance, tree planting, 

and identification as conservation priority areas or Hydrological Unit Areas targeted by 

the USDA‟s Water Quality Initiative.  Each indicator of environmental benefit was given 

equal weight initially in the index. Subsequent modification of the index attached weights 

on each indicator.   

Ribaudo et al. (2001) report that the Environmental Benefits Index used for the 

15
th

 general sign-up period in 1996 included indicators of water quality, wildlife habitat, 

soil erodibility, permanence of anticipated benefits, air quality, location in a conservation 

priority area, and the cost to government.   Table 4.1 displays the weightings using in the 

Environmental Benefits Index for the 15
th

 general sign-up in 1996. Cost was given the 

greatest weight in the index.  This indicator was based on the bid rate submitted by the 

landowner.  Bids with lower rates received a high ranking in the index for a given level of 

environmental benefits.  Water quality, wildlife habitat and soil erodibility were given 

equal weights with the permanence of benefits, air quality and the location in a priority 

conservation area given lower weights respectively.   

Cattaneo et al. (2006) report that the Environmental Benefits Index was again 

changed in 2003 for the 26
th

 general sign-up.  Table 4.1 also displays the weightings used 

in the 26
th

 general sign-up.   Location in a priority conservation area was removed as an 

indicator from the Environmental Benefits Index. 
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Table 4.1 - Environmental Benefits Index Weightings used in the 15
th

 general 

sign-up period in 1997 and 26
th

 general sign-up in 2003 

Indicator 

Maximum Score 

Signup 15 

 Maximum Score 

Signup 26 

Cost
1
 200  150 

Wildlife habitat
2
 100  100 

Water quality
3
 100  100 

Reduced wind or water erosion
4
 100  100 

Permanence of benefits
5
 50  50 

Air quality
6
 25  45 

Enrolment in priority area
7
 25  - 

Maximum Total Points 600  545 

Source: Ribaudo et al. (2001) and Cattaneo et al. (2006) 

Notes: 
1
 Cost refers to the government cost of the bid. 

2
 Wildlife habitat score is based on vegetative cover, importance to local, regional and national endangered 

or threatened species habitat, proximity to wetlands, proximity to protected wildlife habitat, and the size of 

area offered. 
3
 Water quality score is based on ground and surface water quality protection, the enrollment of wetland 

associated with water quality improvements, location in a national or regional area where crop production 

has been identified to contribute to water quality impairment. 
4
Wind or water erosion score is based on the susceptibility of the soils to erosion that reduces soil 

productivity.  Higher potential of erosion leads to a high score. 
5
 Bids receive points for the permanence of benefits based on the likelihood that practices remain on the 

land beyond the contract.  Planting hardwood trees receives the most points in this category.  
6
 Air quality points are awarded based on the susceptibility of the soil to wind erosion and the distance to 

populations that could be affected by dust. 
7
 Points are awarded is this category if the bid is located in conservation priority areas of national or 

regional importance for wildlife, water quality or air quality purposes.  
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The weight given to the indicator of air quality was increased slightly although 

this weight was still less than any other remaining indicator.  Cost was given less weight 

than in previous sign-ups as 15 of the 150 points were allocated to bids that submitted a 

bid ask at less than the maximum soil-adjusted bid rate.     

Cattaneo et al. (2006) report that significant changes in the relative weightings of 

indicators can lead to changes in the spatial distribution of program enrollment.  They 

also found that changes in relative indicator weighting has more affect on program costs 

than on environmental outcomes.  That is, the percentage increase in costs is greater than 

the percentage increase in an environmental outcome.  Therefore, changes in weighting 

of indicators can have an impact on program outcomes.   

Type of Ecological Goods and Services Targeted 

 The indicators of environmental benefits included in the Environmental Benefits 

Index represent the ecological goods and services targeted by the Conservations Reserve 

Program.  The Environmental Benefits Index divides environmental indicators into 

groups by water quality, soil erodibility, air quality and wildlife habitat.     

Source(s) of Funding 

Funding for the Conservation Reserve Program comes wholly from the United 

States Federal Government through general taxpayer revenue.  The U.S. Department of 

Agriculture (2010) reports that approximately $1.9 billion was spent on the Conservation 

Reserve Program in 2009.   

4.2.3 Ability to Deal with Critical Issues 

Valuation 

 The Conservation Reserve Program deals with the problem of valuation through 

the use of the Environmental Benefits Index.  There is not an attempt to attach economic 
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value to the ecological goods and services provided through the Conservation Reserve 

Program.  Instead, the Environmental Benefits Index and the weightings given to each 

environmental indicator represent a proxy for relative valuation.  Through deciding on 

indicator weighting administratively, the Conservation Reserve Program attempts to deal 

with the issue of valuing ecological goods and services that are not traded in markets.  

But, by deciding on weightings administratively, there is no guarantee that the benefits 

given greater weight actually reflect the ecological goods and services demanded by 

taxpayers who are funding the program.  How do program administrators know what the 

weights should be?  The answer is: they cannot.  As was stated above, the indicators and 

weightings used in the environmental benefits index are a construct of scientific and 

social values and do not necessarily reflect demand for ecological goods and services.   

Permanence 

The 1996 Farm Bill added an option for participants with certain land types to 

terminate their contact after five years.  This provision does not apply to lands enrolled 

during continuous signups and some other specified land uses.   This provision does give 

greater flexibility for participants to respond to market prices.  Landowners can decide to 

convert the land back to crop production or pasture if the gains of doing so are greater 

than the annual payments provided by the Conservation Reserve Program.   

The Environmental Benefits Index favours the selection of participants whose 

bids included activities that are more likely to be permanent, such as tree plants and 

wetland restoration.  As was displayed in Tables 4.1 and 4.2, points are allocated in the 

Environmental Benefits Index to projects that have permanent environmental benefits. In 

this way, projects that have an increased likelihood of remaining as permanent parts of 
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the landscape will receiving a higher rating by the Environmental Benefits Index and 

therefore will more likely to be enrolled, ceteris paribus. 

Ecological Goods and Services Targeted 

 The United States Department of Agriculture (2008) reports the outcomes of the 

Conservation Reserve Program in terms of both the number of acres enrolled and the 

environmental changes stemming from those enrolled lands.  In 2008, a cumulative total 

of around 2 million acres of land were enrolled in both buffers and wetlands and 23.6 

million acres of highly erodible land was enrolled. Environmental changes reported 

include: reductions in sediment and nutrient loadings in waterways, reductions in soil 

erosion, greenhouse gas sequestration and reductions for reduced agricultural production, 

increases in wildlife habitat.   According to the United States Department of Agriculture 

(2008), the Farm Service Agency is responsible for reporting performance measures and 

does so through access to the USDA soils and natural resource inventories as well as 

through cooperative agreements with State and Federal government and other partners.   

Benchmarking 

 A problem of fairness arises in the Conservation Reserve Program‟s 

determination of eligible lands.  Only land that was previously used in agricultural 

production is eligible for program participation.  Therefore, a landowner who established 

buffers strips along waterways voluntarily, before the Conservation Reserve Program was 

initiated, would not be eligible for the incentives provided by the Conservation Reserve 

Program.  The Conservation Reserve Program currently does not have a mechanism to 

deal with this problem.   
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4.3 Pago por Servicios Ambientales in Costa Rica 

4.3.1Overview of the Pago por Servicios Ambientales Program 

Chomitz et al. (1999) report that over half of Costa Rica was forested in 1950, but 

that by 1986 that figure had fallen to 29%.  Deforestation is attributed to both pressures 

for increased pasture land and incentives for the harvesting of timber.  Chomitz et al., 

state that the Costa Rican government decided that the social costs of deforestation 

exceeded the private gains.  The Costa Rican government‟s response was to enact 

Forestry Law No. 7575 in 1996. 

Zbinden and Lee (2005) describe Forestry Law No. 7575 as a legal and 

institutional framework from which a payment for environmental goods and services 

program can be based.  Chomitz et al. (1999) report that the law recognizes four 

ecological goods and services of forests.  These good and services are: carbon fixation, 

hydrological services, biodiversity protection and the provision of scenic beauty.  

Forestry Law No. 7575 gave legal recognition to provision of these ecological goods and 

services so that the government could institute mechanisms that incent their provision.  

Costa Rica was in a position to implement this law because of institutions that had 

been put in place in prior to the enactment of the law.  Pagiola (2008) reports that Costa 

Rica introduced tax incentives to support the timber industry in the 1970‟s. First for large 

timber producers and then broadened to include small producers with the creation of the 

Forest Credit Certificate in 1986.  In 1995, the Costa Rican government established 

Sistema Nacional de Areas de Conservacion (SINAC); a system of conservation 

authorities that administrated over protected forest areas and coordinated conservation 

activities at a regional level. These existing institutions facilitated the emergence of the 

Pago por Servicios Ambientales [translates as Payments for Environmental Services] 
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because they had developed experience contracting with private landowners in Forestry 

related activities.   

The Pago por Servicios Ambientales program provides incentive to private 

landowners for use of their land to produce environmental goods and services.  Pagiola 

(2008) reports that, up until 2000, the Pago por Servicios Ambientales program remained 

similar to previous timber sector support programs in terms of both activities financed 

and incentives provided to landowners.  According to Chomitz et al. (1999) in the 

beginning there were incentives for three types of stewardship activities: reforestation, 

forest management and forest preservation.  In 2000, sustainable forest management was 

no longer offered as an option. Details on why this option was discontinued could not be 

found.  In 2004, an agroforestry incentive was introduced. In 2006, an incentive to allow 

the natural regeneration of forests was developed.  

4.3.2 Aspects of Program Design 

Size and Scope 

 Figure 4.1 displays the additional land area under contract in the Pago por 

Servicios Ambientales program form 1997-2008 (left vertical axis) and the number of 

trees planted under the agroforestry portion of the Pago por Servicios Ambientales 

program from 2003-2008 (right vertical axis). This graph breaks down the total number 

of hectares under contract into the program components of forest conservation, 

reforestation, and sustainable forest management.    

Starting in 2006, contacts were offered for the natural regeneration of forests.  

Data from FONAFIFO (2009) reported the hectares under natural regeneration contracts 

in the quantity of hectares under forest conservation contracts for 2006 and 2007.  In 

2008, 1,660 hectares were under natural regeneration contracts.  As the Figure 4.1 shows, 
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hectares under forest conservation contracts made up the majority of total hectares under 

contract in the Pago por Servicios Ambientales program.   

 The Pago por Servicios Ambientales program is national in scope and any private 

landowner is eligible to submit a management plan approved by a licensed forester for 

approval by FONAFIFO.      

Administrative Structure 

Initially, the Pago por Servicios Ambientales program was delivered by SINAC 

(Sistema Nacional d Areas de Conservacion) and non-government organizations entering 

into contracts with landowners.  In 2003, FONAFIFO (Fondo Nacional de 

Financiomento Forestal or FONAFIFO) took over responsibility for delivery by 

establishing eight regional offices to review applications, sign contracts and oversee 

implementation.  According to Zbinden and Lee (2005), licensed foresters and forestry 

organizations act as intermediaries between landowners and government by helping 

complete required management plans and performing monitoring and enforcement tasks.  

Zbinden and Lee (2005) report that these organizations reduce transaction costs by 

bundling collections of individual projects, including many smallholders, that makes 

participation more attractive.   
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Incentive Mechanism  

The Pago por Servicios Ambientales program disperses grants over the course of the 5 

year contract. Grants for activities that face high implementation costs are both higher 

and dispersed more quickly in order to alleviate the burden of implementation costs faced 

by landholders.  Table 4.2 presents the grant rates for each category as of 2009.    

Payments for reforestation, forest conservation and natural regeneration are based on 

hectares under contract while the agroforestry grants are based on the number of trees 

planted. Not included in this table are the differential (i.e. higher) grants for forest 

conservation and natural regeneration in targeted priority areas.  The payment schedule 

for incentives varies by contract category.  Table 4.2 displays that grants payment 

schedule as of 2009.   Contracts for reforestation are front-loaded with incentives in order 

to help pay for implementation costs, while forest conservation and natural regeneration 

contracts pay out stable amounts over the 5-year contract.  Agroforestry plantings are also 

front-loaded with incentives and incentive payments conclude after 3 years.    

Types of Ecological Goods and Service Targeted 

 As reported above, Costa Rican Forestry Law No. 7575 explicitly recognized four 

ecological goods and services provided by forest ecosystems: (1) carbon mitigation; (2) 

hydrological services; (3) biodiversity conservation; and (4) conservation of natural 

scenic beauty.    
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Participant Selection 

  Porras and Neves (2006) state that participants in the Pago por Servicios 

Ambientales program are enrolled on a first-come first-served basis.  Potential 

participants must satisfy a number of conditions before they are eligible.  They must 

prove either that they hold legal title to the land or that they hold possession rights that 

are authorized by a lawyer.  They also must prove that they have paid all local taxes.   

 Porras and Neves (2006) report that the participant selection mechanism is 

becoming more refined through the selection of priority biological corridors and 

important water recharge areas.  Landowners in these priority areas are targeted for 

participation.  Porras and Neves note that these priority areas are subject to change 

according to funding partners (Global Environment Facility) and by FONAFIFO decree.  

Source(s) of Funding 

The Pago por Servicios Ambientales program is financed with taxpayer funding, 

loans and grants from the World Bank and payments from beneficiaries of ecological 

goods and service provision.  According to Pagiola (2008) the Pago por Servicios 

Ambientales program had envisioned that all funding could eventually come from 

beneficiaries of the ecological goods and services produce.  Currently, this goal has only 

partially been fulfilled as the majority of program funding comes from other sources.  

Taxpayer funding for the Pago por Servicios Ambientales program is raised through a 

3.5% share of the national fossil fuel sales tax that is earmarked for FONAFIFO.  Pagiola 

(2008) reports that this funding amounts to $10 million/year and represents the bulk of 

Pago por Servicios Ambientales program financing.   
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Financing has been raised from sales of Certified Tradable Offsets (CTOs) to 

international customers that want to offset their carbon emissions.  According to Chomitz 

et al. (1999), CTOs are a Costa Rican invention that are externally certified and can be 

used, under the Kyoto Protocol, by developed countries to offset their own carbon 

emissions.  Pagiola (2008) reports that the only sale of CTOs has been to Norwegian 

power producers, who paid $2 million USD for 200,000 CTOs. Pagiola (2008) reports 

that the use of this mechanism has been limited because only reforestation and 

afforestation are considered eligible under the Kyoto Protocol‟s Clean Development 

Mechanism and, as was stated above, most Pago por Servicios Ambientales contracts are 

for forest conservation.  The natural regeneration contract was introduced to increase the 

provision of Kyoto-eligible reduction of carbon emissions, but Pagiola (2008) reports that 

this contract has not been a popular choice among land owners because of insufficient 

incentives.   

Initially funding was also desired from private users of hydrological services, 

notably hydroelectric power producers and domestic water consumers.  Pagiola (2008) 

states that the success of these efforts was limited because of the high cost of negotiating 

each agreement on an ad hoc basis.  In 2004, the process was streamlined by the 

introduction of environmental services certificates that work as standardized instruments 

to represent the conservation of a hectare of forest conservation in a specific area.  

Pagiola (2008) reports that, in early agreements, users paid for a quarter of conservation 

costs, while in recent agreement users pay the full cost of conservation and cover 

FONAFIFO‟s administrative costs.  Users typically enter into agreements to buy these 

certificates for 5 years. 
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In 2005, Costa Rica instituted a water tariff
3
 that is to be used for watershed 

conservation.  A quarter of funds raised from this instrument is earmarked for the Pago 

por Servicios Ambientales program.  Pagiola (2008) states that the water tariff has the 

potential to generate ten times the amount of funding compared to the previous voluntary 

arrangement.   Funding raised in the way has the condition that it must be used in the 

watershed where it was generated.  Water users can also contribute funds directly to 

FONAFIFO and then deduct that amount from the amount due for the water tariff.  By 

contributing directly to FONAFIFO users can choose what type of activity their funds are 

used for rather than leaving it up to FONAFIFO administrators.  

Funding has also come from a World Bank loan and a from grant from the Global 

Environment Facility, which helps fund projects and program in developing countries 

that conserve and protect the global environment. The Global Environment Facility 

supported the Pago por Servicios Ambientales program through two programs.  First, the 

Ecomarkets project, from 2001 – 2006, included an $8 million grant. Porras and Neves 

(2006) reports that this original grant was used to sponsor 100,000ha of biodiversity 

conservation in priority areas in Costa Rica as well as to increase the participation of 

women  and indigenous communities in the Pago por Servicios Ambientales program. A 

second grant was given for a project called Mainstreaming Market-Based Instruments for 

Environmental Management Project.  This grant, along with a loan from the World Bank, 

are being used to develop and implement sustainable financing mechanisms for the Pago 

por Servicios Ambientales program as well as increasing the scale of existing Pago por 

                                                 
3
 The water tariff is a fee paid by holders of water use permits to government for the right to use or extract 

water.  This is not a tariff on water use by consumers.  
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Servicios Ambientales activities.  Porras and Neves (2006) report that KfW, a German 

Bank, gave grants for a carbon offset project from 2000-2007.   

4.3.3 Ability to deal with critical issues 

Valuation of ecological goods and services 

The Pago por Servicios Ambientales program does not attempt to attach economic 

value to ecological goods and services.  Instead, the Pago por Servicios Ambientales 

attempts to secure funding thorough the voluntary contributions from the beneficiaries of 

ecological goods and services.  This is a substitute for setting value administratively 

because, as Pagiola (2008) reports, agreements with water users provide information on 

the location and type of ecological goods and services that are desired by users.  That 

being said, the move to a compulsory water tariff has eliminated the generation of this 

type of important information.  The responsibility for the prioritization of conservation 

needs now lies with FONAFIFO.  However, as mentioned above, water users can 

voluntarily contribute directly to FONAFIFO and can deduct that from the amount due to 

the water tariff.  Water users can then ensure that their payments are used for agreed upon 

purposes rather than letting FONAFIFO choose.  In this way water users are still 

providing useful information on what ecological goods and services are valued by users.   

Permanence 

Pago por Servicios Ambientales program participants enter into 5-year contracts; 

under which they agree to cede their rights to the carbon and other environmental goods 

and services produced through program activities to FONAFIFO.  Participants in the 

forest conservation contracts are free to renegotiate and renew their contract after 5 years 

and can sell the rights to their environmental goods and services to another party, should 

they wish.  Contracts for reforestation require that the agreed upon land use is adhered to 
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for 15 years.  This commitment is entered into the public land registry and it applies to 

any future purchasers of the land.   

Pagiola (2008) reports that monitoring and enforcement is undertaken by the 

intermediaries that initially contracted with landowners, such as SINAC and the licensed 

foresters.  Porras and Neves (2006) reports that the FONAFIFO has established a 

database using GIS tools and satellite photography to monitor and enforce compliance.   

They report that contracts have been breached in approximately 2% of contracts.  Any 

participants that are found to be out of compliance forfeit future program payments and 

may have to return payments already made.  Licensed foresters that certify ineligible 

project may lose their licenses.  

Targeting 

 Pagiola (2008) states that the lack of targeting areas that can generate ecological 

goods and services is one of the weaknesses of the Pago por Servicios Ambientales 

approach.  While there is little in the way of targeting areas of local or regional 

importance, the tariff on water users is earmarked for activities in the watershed in which 

it was generated.    

Benchmarking 

Contracts for forest conservation are available to those landowners that have 

previously planted forests for their own private reasons and then can be compensated for 

keeping the land in that state.  This aspect of the Pago por Servicios Ambientales 

program design allows those landowners who have taken action prior to the program to 

be partially compensated for their actions.  That being said, those landowners who 
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undertook tree plantings would not be eligible for reforestation contracts that are worth 

significantly more than conservation contracts.     

4.4 Environmental Stewardship in England 

4.4.1 Overview of the Environmental Stewardship Scheme 

Hodge & Reader (2010) report that agri-environmental programs began emerging in 

England with the introduction of the Environmentally Sensitive Areas scheme in 1987.  

The Environmentally Sensitive Areas scheme identified agricultural areas that were in 

need of conservation because of ecological, aesthetic or historical value.  Radley (2005) 

reports that there are now 22 designated Environmentally Sensitive Areas across 

England, covering approximately 10% of the country.  The Environmentally Sensitive 

Areas scheme offered voluntary fixed-price contracts to landowners within 

Environmentally Sensitive Areas who agreed to adhere to specific land management 

practices.  According to Hodge & Reader (2010), this first phase of agri-environmental 

programming was designed to protect valued parts of the rural environment against 

environmental damage commonly associated with agricultural intensification.   

Hodge & Reader (2010) report that a second phase of agri-environmental policy 

began in 1991 with the introduction of the Countryside Stewardship Scheme (CSS).  This 

second phase was an evolution in agri-environmental policy from programs designed to 

mitigate damage from agricultural intensification to programs that were aimed at 

promoting environmental enhancement.  Radley (2005) reports that the Countryside 

Stewardship Scheme also emerged because there was a desire to have agri-environmental 

programming options for landowners outside of Environmentally Sensitive Areas.  The 

Countryside Stewardship Scheme offered contract to landowners to conserve and 
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enhance landscapes and wildlife habitat.  Contracts were awarded on a competitive basis 

to bids that offered the greatest environmental benefits relative to costs.  

In 2005 the Environmentally Sensitive Areas scheme and Countryside Stewardship 

Scheme were closed to new entrants and a new scheme, Environmental Stewardship, was 

introduced.  Environmental Stewardship is a two-tiered scheme offered to all landowners 

in England.  According to Natural England (2010a), the primary objectives of the 

Environmental Stewardship program are: 

1. To conserve wildlife and biodiversity 

2. Maintain and enhance the character and quality of the traditional landscape  

3. Conserve the historic environment through protecting archaeological features and 

traditional farm buildings 

4. Provide opportunities to visit and learn about rural areas 

5. Protect natural resources through improved water quality and reducing soil 

erosion 

Natural England (2010a) reports the secondary objectives of the Environmental 

Stewardship Scheme are genetic conservation and flood management. 

As stated above, the Environmental Stewardship scheme is comprised of two tiers.  

One tier, High Level Stewardship (HLS), adopted many characteristics of the 

discontinued Countryside Stewardship Scheme and, according to Hodge and Reader 

(2010), is seen as essentially a continuation of that program.  The second tier, Entry Level 

Stewardship, is a program aimed at attracting broad uptake from landowners.  Hodge and 

Reader (2010) report that Entry Level Stewardship was designed to bring a large 

proportion of English farmland under the influence of agri-environmental agreements.   

Hodge and Reader state that the Entry Level Stewardship scheme can be seen as the third 

phase of agri-environmental policy because it extends payments across all agricultural 

lands by supporting activities that provide environmental goods and services in less 
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intensively managed areas.  Entry Level Stewardship represented a shift away from 

programs that are targeted spatially on specific areas.  

 Participants in Entry Level Stewardship submit an application detailing the 

management options they wish to undertake on their farm.  An applicant must undertake 

management options that results in points equal to or exceeding 30 points/ha of land 

enrolled. Each management option is associated with a certain number of points based on 

the area covered by that option (as would be the case with buffer strips) or the units of 

that option implemented (as would be the case with plots of Skylark habitat). A buffer 

strip 4 meters in width on cultivated land would be awarded 400 points for each hectare 

covered by the buffer strip.  For each plot of Skylark habitat implemented, 5 points would 

be awarded.  A landowner wishing to enroll 100 ha in Entry Level Stewardship would 

have to choose management options in order to obtain the 3,000 points needed to qualify.   

There is a wide array of management options available in Entry Level Stewardship that 

can be used to satisfy the point requirement.  See Natural England (2010a) for a detailed 

breakdown of these options.  An opportunity for organic producers is included in the 

Entry Level Stewardship scheme whereby they are provided with additional incentives, 

£30/ha/year, for enrolling in the scheme.   

4.4.2 Aspects of Program Design 

Size and Scope 

According to Natural England (2009a), the Environmental Stewardship scheme has 

resulted in over 58,000 contracts with landholders covering 6 million ha of agricultural 

land.  This represents over 66% of the agricultural land in England.  Natural England 

(2009b) report that funding for the Environmental Stewardship scheme for the seven year 

period from 2007-2013 is £2.9 billion, or an average of £414 million/year.  
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Environmental Stewardship has an average cost of £69/ha/year ($105.57/ha/year $Cdn or 

$42.74/acre/year $Cdn)
4
.  

In order to be eligible for the Environmental Stewardship scheme, landholders must 

register their land with the Rural Land Register.  The Rural Land Register is a database of 

digital maps that shows the ownership of all agricultural, woodland and marginal lands in 

the United Kingdom that are enrolled in stewardship programs. Natural England (2010a) 

reports that all land parcels enrolled in the Environmental Stewardship scheme must be 

wholly in England and are active farmland.  The Entry Level Stewardship scheme is a 

whole-farm scheme where an application must include all eligible farmed land and may 

also include non-farmed land.  According to Natural England (2010a), landholders may 

want to enroll non-farmed land in order to receive additional payments but note that non-

farmed land may not be suitable for many of the management options and therefore 

would make it more difficult to meet the required points target.  

Natural England (2010b) reports that Higher Level Stewardship focuses on more 

intensive management options where agreements can be tailored to local environments.  

There are over 100 targeted areas and targeted themes for Higher Level Stewardship 

across England.  Each targeted area has defined management options, or themes, that 

must be undertaken in order to be eligible for Higher Level Stewardship.  Outside of 

these defined areas, vulnerable non-agricultural land that would benefit from protective 

management could also be eligible. Potential participants in Higher Level Stewardship 

must complete a Farm Environment Plan in order to be eligible.  

Administrative Structure 

                                                 
4
 Converted at £1 = $1.53 $Cdn 
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Natural England is the administrator of the Environmental Stewardship scheme on 

behalf of England‟s Department of Environment, Food and Rural Affairs (DEFRA).  

Natural England is an Executive Non-Departmental Public Body that operates at an arm‟s 

length from government ministries.  Applications are made directly to Natural England 

and advisors from Natural England aid in the application process and in the selection of 

management options for Higher Level Stewardship.  The Rural Payment Agency, an 

executive agency of DEFRA, makes all program payments.  The aforementioned Rural 

Land Registry is a part of the Rural Payment Agency.   

Incentive Mechanism and Payment Levels 

Participants in Entry Level Stewardship enter into 5 year contracts where they are 

paid £30/ha/year in bi-annual payments.  There is no incentive to compensate participants 

for implementation costs in the Entry Level Stewardship scheme.  As mentioned 

previously, organic producers receive an additional £30/ha/year for each hectare of 

organic production enrolled in the program.  There are also additional incentives 

provided to producers to help to convert to organic production.   

Incentives in the Higher Level Stewardship scheme are based on the management 

options undertaken.  Some options are paid based on area while other are based on units 

implemented or protected.  For instance, landholder could agree to protect an ancient tree 

in an arable field or intensively managed grassland in return for £25/year per tree.  A 

landholder could also establish grassed buffer strips enhanced with flowers and forbs that 

provide habitat and foraging areas for birds and insects in return for £485/ha/year.  There 

are also options that allow landholders to receive an annual payment for providing 

recreational access to their property and for offering the services for educational 
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activities. The Higher Level Stewardship options applied for by applicants have to relate 

to the predetermined environmental conservation and enhancement targets in their area 

and would have to be approved by a Natural England advisor.  Incentives are also 

provided to help offset implementation costs for Higher Level Stewardship options and 

are paid for upon implementation. Contracts for Higher Level Stewardship usually run 

for 10 years, while 20 year contracts are available for some wetland inundation options.   

Participant Eligibility and Approval 

Entry Level Stewardship is open to all farmers and land managers in England.  

Potential participants must have management control of the land for the entire 5 year 

contract, but do not necessarily have to own the land.  All eligible applicants to Entry 

Level Stewardship are approved provided that applicant agrees to undertake sufficient 

management options on their eligible land and meet all other program requirements.   

Natural England (2010b) reports that Higher Level Stewardship agreements are 

allocated based on assessments of environmental benefits and value for money.  

According to Quillérou & Fraser (2010), participants in Higher Level Stewardship are 

selected competitively using a threshold and scoring mechanism that was derived from 

the Countryside Stewardship Scheme.  Quillérou & Fraser report that scoring of 

environmental benefits is spatially differentiated based on 159 National Character Areas.  

These areas encompass lands with similar landscape characteristics.  Each National 

Character Area has a corresponding set of key environmental and other management 

targets against which an application is scored.  Applications are pooled within an 

administrative region for each National Character Area and a threshold is established for 
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each National Character Area, according to the available budget in that administrative 

region, above which all applications are accepted.  

Type of Ecological Goods and Services Included 

The type of ecological goods and services included in the Environment Stewardship 

scheme corresponds with the objectives of the program noted previously.  The ecological 

goods and services provided through the Environmental Stewardship scheme are: 

 wildlife habitat 

 biodiversity 

 scenic landscapes and views 

 recreational access 

 increased water quality 

 reduced soil erodibility 

 

Source(s) of Funding 

Natural England (2009a) reports that funding for the Environmental Stewardship 

scheme comes through the Rural Development Programme for England (2007 – 2013).  

Funding for this program comes from the European Union through the European 

Agricultural Fund for Rural Development which is part of the Common Agricultural 

Policy transfer from the Single Farm Payment.  Funding from the European Union is 

matched by funding from the United Kingdom Treasury.   

4.4.3 Ability to deal with critical issues 

Valuation 

The problem of valuation of environmental goods and services in Entry Level 

Stewardship is addressed implicitly by the points awarded for undertaking each 

management option.  The management options have been deemed sufficiently valuable to 

have incentives attached to their provision.  The Entry Level Stewardship scheme does 

not use a scoring system like the Conservation Reserve Program in the United States.  
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Any management option is considered to have the same value regardless of where it is 

located and the potential ecological goods and services that will be provided.  For 

example, the implementation of a grassed buffer strip of a certain length is awarded the 

same number of points regardless if it creates prime endangered bird habitat near to a 

populated area where the bird-watching is a popular hobby or if it provides few habitat 

opportunities in a remote farm.  Since, in Entry Level Stewardship, there is no ranking of 

proposals and all proposals that meet the point requirement of 30 points/hectare are 

admitted into the scheme, there is not a need to explicitly value the ecological goods and 

services potentially provided by each proposal.  

 Unlike the Entry Level Stewardship scheme, there are no points targets in Higher 

Level Stewardship and entry is assessed, by program administrators, based on scoring the 

targeted environmental goals of the target region.  Field representatives visit the 

applicants farm and performed an assessment of landscape features that are scored based 

on the environmental goods and services that are targeted in that region.  As was stated 

above, the scoring system used in Higher Level Stewardship was derived from the 

Countryside Stewardship Scheme.  Information on the weightings of indicators used in 

the scoring system for Higher Level Stewardship could not be found.  Valuation of the 

environmental goods and services obtained through Higher Level Stewardship is 

implicitly determined by the weighting of indicators of environmental goods and services 

used in the scoring mechanism and by the targeting of specific environmental goods and 

services in target regions.  

 

 



 

93 

 

Permanence 

Natural England (2010a) reports that both ELS and HLS agreements are legally 

binding for the term of the agreement.  As noted previously, ELS agreements run for 5 

years and HLS agreements typically run for 10 years.  There are penalties for early 

withdrawal or breach of agreement terms although there have been few instances of the 

penalties being applied.  Part of all future payment could be withheld.  Part of all 

previous payment may have to be repaid with interest.  Agreements could be terminated 

and participants could be prohibited from entering into a new agreement for 2 years. It 

should be noted that it is the responsibility of the original applicant to ensure that the 

terms of the agreement are adhered to even if they transfer control of the land.  Also, 

Natural England (2010b) notes that both Natural England and HLS participants have the 

option to withdraw from their agreement following the end of the fifth year without 

penalty.   

Agreements are renewable following the agreement term provided the agreement in 

question meets any conditions that have changed since the original agreement was 

signed.  Outside of renewals of agreements into perpetuity, there is no guarantee that the 

environmental goods and services provided through the Environmental Stewardship will 

continue to be provided at the conclusion of the agreement term.   

Targeting 

ELS is a broad-broad scheme open to all landholders and is not targeted while 

HLS is targeted to specific stewardship options that are expected to yield environmental 

goods and services in specific areas (National Character Areas).  Quillérou & Fraser 

(2010) state that a problem with the current design of the participant approval mechanism 
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is one of adverse selection.  Adverse selection occurs when the lowest quality agricultural 

land is enrolled in the scheme instead of the land with greatest ability to provide 

environmental goods and services.  They note that this problem is likely greater for ELS 

than HLS because the HLS scheme target participants based on an assessment of 

environmental benefits and because the selection of participants is subject to a budget 

constraint, although there is no bidding process in HLS.  According to Davey et al. 

(2010, p. 14), the untargeted nature of the ELS scheme means that it is, “unlikely to 

provide the same localized benefits as HLS”.   This is likely because the stewardship 

options in ELS were designed to be applicable country-wide, rather than targeted to 

specific National Character Areas, as is the case with HLS.   Hodge and Reader (2010) 

report that the high degree of choice available to landholders in ELS gives them 

opportunities to undertake management options that they may have adopted without the 

program or which they can undertake at minimal cost.  Given the structure of ELS, 

landholders will have incentives to undertake those management options that cost them 

the least while still meeting the requirements of the program.  Choosing management 

options so to minimize costs may not correspond with the provision of environmental 

goods and services that are of the highest value.  

Benchmarking 

According to Hodge and Reader (2010), former agri-environmental schemes in 

England targeted areas threatened by agricultural intensification, as was the case with the 

Environmentally Sensitive Areas scheme, and areas where landholders can achieve 

environmental enhancements, as was the case with the Countryside Stewardship Scheme.  

They argue that these programs could be seen as unfair because landholders outside of 
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Environmentally Sensitive Areas are not eligible and those landholders who have already 

undertaken environmentally beneficial management options are not eligible for the 

Countryside Stewardship Schemes.  According to Hodge and Reader, ELS extends the 

right to receive payments for actions that are expected to lead to the provision of 

environment goods and services regardless of what would be done in absence of the 

payment.  Therefore landholders who have undertaken environmentally beneficial 

management activities would be deservingly eligible for incentive payments.  I believe 

this is a fair way of delivering an agri-environmental scheme compared to the previous 

programs in England.  

4.5 BushTender in Australia 

4.5.1 Overview of BushTender 

 Stoneham et al. (2002) report that the Australian Government has used a variety 

of mechanisms to conserve biodiversity on private land.  The Trust for Nature program, 

in operation since 1987, offers landowners education and extension services and support 

towards the aim of biodiversity conservation.  The Bushcare program, part of the 

National Heritage Trust established in 1996, gives fixed price grants for livestock fencing 

and protection of remnant vegetation.  Legislation has also been introduced to prevent the 

clearing of remnant vegetation.  According to Stoneham et al. these mechanisms did not 

achieve the desired biodiversity conservation objectives and degradation has continued.  

The Department of Sustainability and Environment (DSE) (2008) attributes the continued 

decline to entitled land uses such as firewood collection and livestock grazing as well as 

unmanaged threats from pest animals and invasive plants.  Stoneham et al. (2003) 

attribute the continued decline to a failure to engage landholders, especially commercial 

farmers, in existing stewardship programs.   
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 The state of Victoria is located in South-Eastern Australia and is the country‟s 

second most populous state.  DSE (2008) reports that 12% of Victoria‟s remaining native 

vegetation is located on private land and supports 30% of Victoria‟s threatened species 

populations.  In 2000, Victoria drafted a Native Vegetation Management Framework that 

included a commitment to develop a test an incentive program with formal management 

contracts between the Government and landholders.  This commitment resulted in the 

development of BushTender.  BushTender is a stewardship program aiming to protect 

biodiversity.   Participants in this program are selected via a competitive sealed-bid 

auction based on an index that ranks their bid based on their submitted bid price, the 

effect their chosen management options will have on their local biodiversity and the 

significance of that local biodiversity in a regional context.   

Size and Scope 

DSE (2008) reports that the first BushTender trial was conducted in 2001 – 2003.   

This initial trial focus on areas in North East and North Central Victoria.  This initial trial 

had a budget of A$400,000 ($356,000 Cdn)
5
 for stewardship payments.  A total of 3,163 

ha (7,816 acres) was enrolled in the North East and North Central Victoria trial at an 

average cost of A$126.46/ha ($46 $Cdn/acre). A second part of the trial was targeted to 

three areas in Gippsland and had A$800,000 ($712,000 Cdn) available for stewardship 

payments. 

 DSE (2008) reports that BushTender was given additional funding of A$3.2 

million ($2.85 million $Cdn) after the trial was completed to expand into other areas of 

Victoria.  In 2006, a further A$2.7 million ($2.40 million $Cdn) was added to roll-out 

BushTender state-wide in Victoria.   

                                                 
5
 Exchange rate of A$1 = $0.89 $Cdn 
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 The BushTender program is open to landholders across the state of Victoria.  

Victoria is Australia‟s second most populous state, with a population of over five million 

and an area of over 225,000 km
2
.  All landholders in Victoria are eligible to apply for 

BushTender provided they have secure tenure of the land they are planning to enter into 

the program.  This includes those landholders managing government owned land.  

According to DSE (2008) there were 149 bidders during for BushTender trial in total and 

of those 108 bidders were selected for participation.  This resulted in nearly 5,000 ha 

under BushTender management agreements.  Information on participation under the 

expanded BushTender program since the trial was not available at time of writing.  

Administrative Structure 

  The DSE (2008) reports that the BushTender trial was a joint program run by 

three divisions of the Department of Natural Resource and Environment: Park, Flora and 

Fauna, Catchment and Water and the Agriculture Division.  These divisions and the 

Department of Natural Resources and Environment have now been incorporated into the 

DSE.  The DSE reports that Catchment Management Authorities also made significant 

contribution to implementation of the trial.   

Incentive Mechanism and Payment Levels 

 The BushTender program uses an auction process where landholders submit bids 

to the DSE to manage their native vegetation.  According to DSE (2008) and Stoneham et 

al. (2002) auctions are a useful policy mechanism because they have the potential to 

reveal hidden information.  Landholders have information on the costs associated with 

changing land use practices or with implementing management options that may improve 

ecological goods and services provision.  Stoneham et al. (2002) state that the 
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Government may not have access to this information because of the heterogeneity in 

biodiversity assets across the landscape and the variation in the costs of maintaining or 

enhancing those assets.  On the other hand, Government agencies may have information 

about management options that might be taken to protect or enhance ecological goods 

and services provision.  Stoneham et al.(2002) state that the government also know their 

preferences and priorities in terms of what ecological goods and services they wish to 

secure the provision of.  Landowners do not necessarily know this information.  Access 

to this information, for both landowners and Government, can help overcome the high 

transaction cost impediment to ecological goods and services provision.  According to 

Stoneham (2008), the landholder holds some degree of market power in holding their 

private information. Therefore it may be necessary for the Government to pay 

landholders an information rent above their true opportunity cost as an incentive to reveal 

their private information.  

 The landowner determines how much the proposed management option will cost 

over the proposed contract length and submits his or her bid as a single lump-sum figure.   

This figure should reflect the cost of materials, labour, the hiring of any contractors and 

any income forgone as a result of the proposed management options.  Payments are made 

periodically to the landholders when specific management activities are implemented or 

objectives are achieved.  

BushTender uses a sealed bid auction. A sealed bid is an important aspect of 

auction design because it prevents collusion or price fixing between landholders.  As was 

seen with the Conservation Reserve Program, landholders realized the maximum 

acceptable bid price soon after the initial auction round and had little incentive to bid less 
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than that price.  Therefore valuable information on the costs faced by landholders was not 

generated.   

A reserve price sets the maximum price per unit of biodiversity obtained (as 

measured by the aforementioned Biodiversity Benefits Index).   If the reserve price is met 

before the budget constraint for that auction round, money can be transferred to a future 

auction round.  If, on the other hand, the reserve price is not met before the budget 

constraint, that is an indication that there are proposals that have not been accepted that 

offer good value for money and that it may be worthwhile to attempt to secure additional 

funding for the current auction round.   

BushTender payments are made periodically as progress payments. DSE (2008) 

reports that payments are heavily weighted at the beginning and the end of the contracts 

to reflect initial capital costs and to give incentives for completing the contract.  

Landholders are also paid when they fulfill the obligations of their individual 

management agreements.  DSE (2008) reports that this recognizes the flow of the costs of 

project implementation from the perspective of both the landholder and the Government.  

It also improves monitoring and compliance aspects of program design because 

landholders must submit reports when management activities have been implemented or 

objective achieved.  If a landholder does not meet their obligations payments are 

withheld. Compliant landholders are guaranteed periodic payments for the term of their 

agreements.  

Participant Eligibility and Approval 

  BushTender participants are selected according to how they are ranked by the 

Biodiversity Benefits Index.  The DSE (2008) reports that the Biodiversity Benefits Index 
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assesses each bid individually and takes into account heterogeneity of landholders, 

biodiversity across the landscape and outcomes of landholder actions.   There are three 

components of the Biodiversity Benefits Index: the bid price, the Habitat Service Score 

and the Biodiversity Significance Score.  DSE (2008) states that the Biodiversity Benefits 

Index is calculated as: 

 

DSE (2008) reports that the Habitat Service Score assesses the quality improvements that 

are predicted to arise in a specific site by undertaking specific management options.  

According to the DSE (2008), the Biodiversity Significance Score reflects the 

conservation value of a specific site in a regional context.  Landholders can improve the 

likelihood of their bid being successful through increasing their Habitat Service Score, by 

agreeing to additional management obligations, or by decreasing their bid price.  

Landholders cannot alter the Biodiversity Significance Score although they could 

influence it by identifying previously unidentified threatened species. 

 Once bids are ranked according to the Biodiversity Benefits Index, a cut-off point 

for bids is established.  DSE (2008) reports that the cut-off point is determined by a 

Tender Evaluation Panel.  They consider the budget and the application of a reserve price 

where the slope of the marginal cost curve is equal to one.  As stated previously, all bids 

below this reserve price will be accepted up to the budget constraint.  If the budget 

constraint is not reached when the reserve price is surpassed, then funds will be reserved 

for a future auction round.   
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Type of Ecological Goods and Services Included 

 The ecological good and service targeted by the BushTender program is 

biodiversity.  It targets the conservation and enhancement of native vegetation to achieve 

this objective.  DSE (2008) reports that typical management plan include: retention of 

large tree and other standing trees, fencing of areas to exclude stock, retention of fallen 

timber, control/eradication of rabbits and other pests, control of the spread of high threat 

weeds and supplementary planting of key understory species.    

Source(s) of Funding 

 The BushTender program is exclusively taxpayer funded. 

4.5.3 Ability to deal with critical issues 

Valuation 

 The difficult problem of the valuation of ecological goods and services in the 

BushTender program is addressed through the use of the Biodiversity Benefits Index.  As 

with the Environmental Benefits Index used in the United States, the Biodiversity 

Benefits Index attaches value to the ecological goods and services by ranking bids so that 

the selected bids provide the best value for money.   

 According to DSE (2008) the Habitat Service Score predicts gains in biodiversity 

assets resulting for specific management practices in specific areas. In order to predict 

gains, a benchmark must first be established.  This baseline is established using the 

Habitat Hectares method developed by Parkes et al. (2003).  The Habitat Hectares 

methodology measures the current site quality against a benchmark of mature natural 

longstanding vegetation of the same type.  According to Parkes et al. (2003), using the 

Habitat Hectares requires a good base of local environmental knowledge that only 

specialists posses.    
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According to DSE (2008), the Habitat Service Score can account for 

heterogeneity in site size and quality, threats impacting the site and existing land use 

entitlements. Gains are scored based on the anticipated changes in vegetation quality that 

are expected to arise from management.    DSE (2008) reports that the Habitat Service 

Score is based on: expected habitat maintenance gains, habitat improvement gains, prior 

management gains, security gains, length of contract and the area of the site.  Habitat 

maintenance gains are based on current land use entitlements, land use commitments and 

site quality.  Habitat improvement gains are based on the proposed land use management 

changes and current site quality.  Prior management gains acknowledge management 

actions that have occurred since controls on native vegetation removal were introduced in 

1989.  Security gain recognizes landholder action to secure the protection of the site by 

entering into an on-title agreement.  Length of contract recognizes the years of active site 

management agreed to.  The area of site values site areas of greater size.    

DSE (2008) reports that the Biodiversity Significance Score reflect the 

conservation value of a specific site in a regional context.  The Biodiversity Significance 

Score is based on the type and quality of native vegetation present and its conservation 

status in the bioregion, the occurrence and status of flora and fauna present and the 

position of the site with respect to the broader landscape requirements for mobile fauna.   

Attributes of both the Habitat Service Score and the Biodiversity Significance 

Score can be weighted to reflect outcomes that are desired by program administrators.  

DSE (2008) states that these attributes typically reflect regional native 

vegetation/biodiversity plans or statewide policy objectives.  As these attributes are 
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determined administratively, there is no guarantee that they accurately reflect the 

ecological goods and services demand by taxpayers who fund the program.   

Permanence 

 Permanence of landscape of land conservation and enhancement achieved through 

the voluntary option to write the land use changes into the land title, thus protecting it 

permanently.  DSE (2008) reports that 21% of participants in the initial trial chose this 

option. There was no indication given as to why participants would chose to write land 

use changes into the land title. A further 25% chose to keep their land in that land use for 

10 years despite signing up for only six years of active management for which they 

would receive payments.  The Habitat Service Score gives greater weight to those bids 

that agree to retain their land use changes in perpetuity  

Targeting 

 Salzman (2005) reports that BushTender has achieved some real results its 

objective of enhancing biodiversity.  According to Salzman twenty-four populations of 

endangered or threatened species were identified on BushTender sites and the majority of 

enrolled sites were ranked as being high or very high conservation significance.     

Benchmarking 

  The BushTender approach uses the Habitat Service Score to measure vegetation 

quality according to the degree in which current vegetative cover differs from a 

benchmark representing the average undisturbed historical vegetative cover.  According 

to Parkes et al. (2003, pg. S30), this provides, “a consistent and logical reference point 

for naturalness against which loss of quality and direction for improvement can be 

considered”. Included in the Habitat Service Score is recognition for actions the proactive 
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landscape managers have taken on their land.  Those landowners who took proactive 

actions to conserve and enhance the native vegetation on their land can receive incentives 

through the BushTender program.  In this sense, BushTender treats all landowners fairly.     

4.6 Lessons learned from international experiences with ecological goods and 

services policy for Ontario and Canada 

 The lessons learned are grouped across programs by functional equivalence
6
.  

This aids the comparison of the lessons learned across programs and policies.  This 

section describes and compares lessons learned from international experiences with 

ecological goods and services policy according to aspects of policy design that are 

functionally equivalent.  

4.6.1 Farm Income Enhancement 

The lessons learned for Canada on programs that support farm incomes through 

ecological goods and services provision programs are presented in Table 4.3. The U.S. 

Conservation Reserve Program was designed and implemented in response to the low 

commodity prices and resulting farm crisis that existed in the mid-1980s.  The reduction 

of available agricultural land leads to reduced farm agricultural output and results in a 

corresponding reduction in aggregate supply of US agricultural output.  Reduced supply, 

given anything but perfectly elastic demand, leads to an increase farm output prices.   

 Total demand for food, in general, is inelastic.  The difference between Canada 

and the United States is a result of a difference in net demand. Net demand is equal to 

total demand minus supply from competing sources.  In Canada, net demand for most 

important agricultural resources is elastic, while, when the Conservation Reserve  

                                                 
6
 Functional equivalence refers to aspects of program or policy design that perform the same role across 

experiences but are not necessarily designed in the same way or have similar names.  This is in contrast to 

formal equivalence.  
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Table 4.3 - Lessons Learned for Canada from International Ecological Goods and Services Programs on Farm Income 

Enhancement 

Functional 

Equivalence 

Program Country Lessons Learned 

Farm Income 

Enhancement 

Conservation Reserve 

Program 

United States - The relatively inelastic demand for US agricultural 

outputs compared to Canada allows set-aside 

programs to achieve multiple objectives: (1) raise the 

world price of agricultural outputs by reducing 

supply; (2) supplement farmer incomes with an 

additional income stream; and (3) address 

environmental issues 

- Canada cannot affect the world prices of agricultural 

commodities, particularly grains and oilseeds, to the 

same degree as the United States and therefore 

would not benefit from a set-aside program to the 

same degree as the United States  

Environmental 

Stewardship 

England - Entry Level Stewardship would be prohibitively 

costly to extend to all landowners in Canada 

o Greater population density and smaller 

agricultural land area in England versus 

Canada  

- Contrasting ideas of naturalness exist across regions 

and countries 

Source: Author 
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Program was developed, it was believed that net demand was inelastic for many 

important agricultural commodities in the United States.  A graphical example showing 

the differential effects of a supply shift with inelastic versus elastic demand is presented 

in Appendix B.   

Agriculture and Agri-Food Canada (2002) modeled the effect on grain and 

oilseeds prices if Canada, the United States, the European Union, Australia and Argentina 

agreed to set-aside 10 percent of their historical productive land area. They estimate that, 

if all countries agreed to this set-aside, world prices for corn, wheat and soybeans would 

increase to approximately 30 percent above baseline levels.  However, if Canada was the 

only country to set-aside land they estimate approximately a 3 percent rise in the world 

prices above baseline levels.   These findings support the conceptual argument presented 

above as to why Canada would not benefit from a set-aside program if the goal is to 

increase prices.   

Canada introduced a land set-aside program for agricultural land in 1970 called 

Lower Inventories For Tomorrow or LIFT. Easter (2005) reports that LIFT was initiated 

in response to surplus wheat production and depressed prices.   The National Farmers 

Union (2000) reports that the LIFT program was in place for one year and paid farmers 

between $6 and $10 an acre not to plant wheat.    The National Farmers Union states that, 

“wheat acreage fell from 29 million acres in 1968 to approximately 10 million acres in 

1970”.  Easter (2005) reports that LIFT was ended when prices of wheat returned to 

normal in the mid-1970s.   

 Another option for farm income enhancement is England‟s Entry Level 

Stewardship approach.  This program does not attempt to set-aside productive 
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agricultural land and instead makes whole farm payments.    The cost of applying the 

Entry Level Stewardship scheme‟s approach of whole farm payments in Canada would 

be prohibitively costly due to the amount of farm land that could potentially be enrolled.  

Natural England (2010a) reports that 6 million ha of England‟s land in agriculture out of 

a total of 9 million ha is enrolled in Entry Level Stewardship.  Annual payments of 

£30/ha/year results in a fiscal commitment of £180 million/year ($275.4 million 

$Cdn/year).   Statistics Canada (2008) reports that farm areas in Canada is greater than 

67.5 million ha.  If it is assumed that participation rates would be equal to England, than 

45 million ha would potentially be enrolled in a Canadian Entry Level Stewardship 

scheme.  If the same annual payments of £30/ha/year were applied, than a total fiscal 

commitment of £1.35 billion/year ($2.06 billion $Cdn/year). I believe this scale of fiscal 

commitment is unrealistic for Canada as it represents over 1% of GDP.  England can 

better afford this level of farm income enhancement because of both its relatively small 

land area and greater population density.    

4.6.2 Valuation of ecological goods and services 

 Three of the programs examined used methods for addressing the issue of valuing 

ecological goods and services: the U.S. Conservation Reserve Program, England‟s 

Environmental Stewardship scheme and Australia‟s BushTender program. Table 4. 

presents a comparison of the approaches to valuation used in these countries.  The lessons 

learned from these approaches to valuation are presented in Table 4.4.  This section  

compares each approach to the issue of valuation and suggests what lessons can be 

learned from each for ecological goods and services policy in Ontario.   
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Table 4.4 – Comparison of Approaches to Valuation of Ecological Goods and Services in the United States, England and 

Australia 

 Source: Author 

 

 

Valuation Approach Environmental Benefits Index 

(United States) 

National Character Areas 

(England) 

Biodiversity Benefits Index 

(Australia) 

Administrative Requirements Site visit is not necessary.  Requires a site visit and 

assessment. 

 

Requires a site visit and 

assessment. 

Targeting Point weightings for indicators 

do not vary across regions.  

Areas defined as wildlife 

priority areas are ranked higher 

than areas not defined as such.   

Targets specific ecological 

goods and services of regional 

importance in defined regions 

spanning the country.  

Targets ecological goods and 

services of both local and 

regional significance. 

Eligible Ecological Goods and 

Services 

Multiple 

 Air  

 Water 

 Wildlife 

 Biodiversity 

 Soil 

Too many to list One 

 Biodiversity 
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 The Environmental Benefits Index used by the U.S. Conservation Reserve 

Program targets multiple ecological goods and services.  This is important because 

management actions often lead to multiple ecological outcomes.  The Environmental 

Benefits Index is also designed to be simple enough for use across the whole of the U.S.  

A difficult issue with valuing ecological goods and services is that actions in two 

different areas could lead to different ecological outcomes.  The Environmental Benefits 

Index cannot account for the variation of potential ecological outcomes supplied as a 

result of program actions.  An additional issue exists in the fact that the value of 

ecological outcomes resulting from program actions varies spatially.  An action taken in a 

remote area is ranked by the Environmental Benefits Index the same as an equivalent 

action taken at the urban fringe, even though the values could be quite different.    That 

being said, the Environmental Benefits Index awards more points to bids located in areas 

defined as wildlife habitat or water quality priority areas compared to bids not in these 

areas.  

 The Higher Level Stewardship tier of the Environmental Stewardship scheme of 

England goes a step further in valuing ecological goods and services than the U.S. 

Conservation Reserve Program in that the prioritization of ecological goods and services 

occurs on a regional scale. Being flexible to local needs and wants as well as local 

environmental and geographical conditions is a strength of the Higher Level Stewardship 

tier of the Environmental Stewardship scheme.  The drawback of this approach in 

comparison to the Conservation Reserve Program is that a site visit by a program officer 

is necessary to assess the application.  Increased administrative costs are incurred by site 

visits, which are not a feature of the Conservation Reserve Program.     
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Applicants to the BushTender program also receive a one-on-one site visit by a 

field officer who provides information on the site‟s significance and possible 

management options.  In this case, the landholder also provides the field officer with 

information that may not be immediately evident, such as the presence of threatened or 

endangered species habitat or populations.  The information gathered during the site visit 

is input into the Biodiversity Benefits Index and is used in the ranking of bids.  This 

information is critical in determining the local and regional significance of that site‟s 

biodiversity and the potential effects that management actions may have.  

 The targeting approach of the Biodiversity Benefits Index of the BushTender 

program is a different approach than the use of National Character Areas in the Higher 

Level Stewardship scheme in England, although both are used to target environmental 

goods across a heterogeneous landscape.  National Character Areas identify specific 

management options that qualify for Higher Level Stewardship funding in that area.  The 

Biodiversity Benefits index goes a step further by assessing the effect that the applicant‟s 

proposed management options could potentially have on the local site‟s ecological 

significance in the broader regional context.  BushTender administrators acknowledge 

that determining the Habitat Service Score requires a good deal of localized knowledge in 

order to be done correctly.  This would likely represent an increase in program 

administrative costs.   

 Lessons learned for Ontario from the three approaches to addressing the issue of 

valuation are represented in Table 4.5.  The three approaches range in complexity from 

low cost and undifferentiated in targeting to requiring local environmental knowledge, 

higher cost and the ability to differentiate both across and within regions.  The English 



 

111 

 

Environmental Stewardship scheme‟s approach to valuation appears to fit somewhere 

between the other two programs in this continuum.   If the goal of the program is to 

secure the provision of ecological goods and services, than I would argue that the 

Australian BushTender approach to valuation is the best choice because of its ability to 

value actions in both a local and regional context.  That being said, the BushTender and 

Environmental Stewardship approaches both require site visits assessments and this 

would likely increase program administration costs.   

Another lesson learned for Ontario is the fact that attempts to address the issue of 

valuation of environmental goods and services cannot mimic the information obtained 

through market exchanges.  Valuations methods attempt to calculate the value of 

environmental benefits for program benefactors, usually taxpayers whose contributions to 

the program were involuntary.  Voluntary market exchanges of environmental goods and 

services would provide a greater deal of information on what goods and services are 

valued and what are not.  In the absence of market exchanges, valuation tools, such as 

those described in this chapter, can be used to achieve the cost-effective provision of 

administratively determined objectives, but it should be noted that these objectives do not 

correspond with the demand of each individual taxpayer contributing to the program.   

4.6.3 Incentive Mechanism 

The programs examined provided incentives for the provision of environmental goods 

and services using either fixed grant payments or by asking for and selecting from bids 

using an auction.  Table 4.5 presents the lessons learned for Ontario and Canada from the 

use of these incentive mechanisms by the programs studied in this chapter.  
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Table 4.5 – Lessons Learned for Ontario from International Ecological Goods and Services Programs on the Valuation of 

Ecological Goods and Services 

 

Functional 

Equivalence 

Program Country Lessons Learned 

Valuation Conservation Reserve 

Program 

United States - Environmental Benefits Index cannot account for 

variation in ecological goods and services across the 

landscape 

- Defining the indicators of environmental benefit for 

the whole country makes assessments less complex 

- Can target multiple ecological goods and services 

Environmental 

Stewardship 

England - Identifying the high-value ecological good and 

services that can be supplied in specific ecological 

zones can aid in the targeting of their provision 

- Site visits and assessments increase administrative 

costs 

BushTender Victoria, 

Australia 

- Assessments of the effects of management actions 

on the provision of ecological goods and services 

should be evaluated based on both the site‟s local 

significance and how that site connects in a broader 

regional context 

o The Biodiversity Benefits Index provides a 

method to achieve this objective 

- Site visits and assessments increase administrative 

costs 

Source: Author
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England‟s Environmental Stewardship Scheme and Costa Rica‟s Pago por Servicios 

Ambientales both use fixed payments to incent the provision of ecological goods and 

services.  Pagiola (2008) identifies three potential issues with programs using fixed 

payments:  

1. Payments may be insufficient to induce inclusion of lands that are of high value 

(either agricultural or for timber production) but can also supply a socially-

desirable environmental goods and services 

2. Inducing the inclusion of lands that supply limited or low quality environmental 

goods and services at high cost  

3. Providing incentives for activities that would have been undertaken with or 

without the program 

 

The first issue arises when there are insufficient incentives to induce a landowner to 

supply ecological goods and services that are deemed desirable by program 

administrators.  This situation may arise when returns from agricultural or timber 

production exceed the incentives provided.  Even if a landowner can supply high quality 

or quantity ecological goods and services, there is little incentive for participation.  On  

the other hand, the second issue arises because there may be landowners who have 

incentives to participate in the program even though the value of ecological goods and 

services they provide is less than what is paid as compensation.   

The third issue identified by Pagiola (2008) is when incentives are given to 

participants for actions that would have been taken (or not taken) if the incentives was 

never given.  For example, in the case of the Pago por Servicios Ambientales, incentives 

for forest conservation could be given to landowners who would have conserved the 

forest with or without the incentive.  This raises the issue of fairness.  Should those who 

provide ecological goods and services not be compensated for that provision regardless if 

they would have undertaken beneficial actions without incentives or not?  In my view, for  
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Table 4.6 – Lessons Learned for Ontario and Canada from International Ecological Goods and Services Programs on Incentive 

Mechanisms 

Functional 

Equivalence 

Program Country Lessons Learned 

Incentive Mechanism Pago por Servicios 

Ambientales 

Costa Rica - There are a number of issues when using fixed 

payments including: 

o Potential to overpay for some services 

o Failing to secure the provision of expensive 

services 

o Actions may be induced that would have 

taken place without the incentives 

Conservation Reserve 

Program  

United States - Auctions become essentially fixed payments if 

information on maximum bid rates is made public 

o Incentives to bid less than maximum bid rates 

can help correct this problem 

BushTender Victoria, 

Australia 

- Sealed bid auctions can be effective in securing 

ecological goods and  services at bids close to 

opportunity costs 

- Recognition of past management actions when 

providing incentive ensures that good stewards are 

rewarded for being pro-active 

- A BushTender style auction should be tested in 

Ontario and Canada 

Source: Author 
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reasons of fairness, they are worthy of compensation regardless of whether the action 

would have taken place anyway.       

The first two issues identified by Pagiola (2008) could potentially be overcome by 

auctioning conservation contracts and selecting bids that provide the best value for 

money according to a mechanism for valuing ecological goods and service.   The U.S. 

Conservation Reserve Program and Australian BushTender program are the two 

programs examined that use auctions.   

The U.S. Conservation Reserve Program is subject to some of the same issues with 

using fixed grant payments because it has essentially become a fixed payment under the 

guise of an auction.  The Conservation Reserve Program uses the aforementioned 

maximum soil-adjusted bid rate as a cut-off level for eligible bids.  The rate is made 

publicly available so applicants can ensure they do not exceed the maximum bid rate 

when applying to the program.  Capping eligible bids using the maximum soil adjusted 

bid-rate means that the first issue with using fixed payment identified by Pagiola (2008) 

would still exist.  In addition, there is little incentive for applicants to submit bids for less 

than the maximum soil adjusted bid-rate because only 15 of the 700 points available in 

the Environmental Benefits Index are granted for submitting bids at less than the 

maximum bid rate.   The U.S. Conservation Reserve Program is therefore likely to be 

overpaying for some environmental goods and services although the use of the 

Environmental Benefits Index should ensure that all successful bids result in the 

provision of valuable environmental goods and services.  The Conservation Reserve 

Program‟s auction mechanism is also improvement over Costa Rica‟s Pago por Servicios 

Ambientales program because the maximum soil-adjusted bid rate varies spatially based 
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on soil quality.  One drawback of the Conservation Reserve Program in comparison to 

Costa Rica‟s Pago por Servicios Ambientales program is that it does not recognize past 

management and therefore unfairly does not reward those landowners who have 

undertaken environmentally beneficial management options in the past.   

Australia‟s BushTender program uses an auction that overcomes both of the first two 

issues identified by Pagiola (2008).  There is no maximum allowable bid rate and so 

management options that are high cost but also have the potential to yield high value 

environmental goods and services can be selected if they provide good value for money.  

The same is true for bids containing environmental goods and services of lower value.  If 

the bid asks for limited payment in return for these lower value environmental goods and 

services and still provides good value for money than the bid may be accepted.  

Drawbacks of using an auction in comparison to fixed grants payments include the 

potential for higher administrative costs and the potential for lower program participation 

due to the complexity of an auction.  Those issues notwithstanding, I would argue that the 

BushTender auction is the best incentive mechanism for the cost-effective provision of 

environmental goods and services of the programs examined in this chapter.  An auction 

in the BushTender mold should be considered when developing environmental goods and 

services policy in Ontario and Canada.   

4.6.4 Intermediation 

Each of the programs examined in this chapter uses an intermediary to both give 

information to potential participants and to gather information from potential participants. 

But the information can be transmitted through two distinctly different means.  Costa 

Rica‟s Pago por Servicios Ambientales uses private intermediaries between program 

administrators and landholders while the other three programs rely on program 
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administrators to transmit and receive information with landholders. Lessons learned for 

Ontario and Canada from the use of intermediaries are presented in Table 4.7. 

  When applying for Costa Rica‟s Pago por Servicios Ambientales landowners must 

complete a sustainable forest management plan that is approved by a licensed forester.  

According to Porras and Neves (2006) the licensed forester can help design and write the 

application for a percentage of incentive payments not exceeding 18%.  In this way, the 

licensed forester is working as an intermediary in the transaction between landowners and 

the Pago por Servicios Ambientales.  The participation of non-governmental 

organizations at this stage of program delivery can be helpful in encouraging 

participation.  Zbinden and Lee (2005, p, 270) state that, 

“specific targeted information provided – and often personally delivered – 

by forest engineers and forest organizations was shown to be a key 

element in influencing participation.  These intermediaries take on a 

central role in the PSA system.  They not only furnish services for 

potential participants by providing administrative and management tasks, 

the also deliver information.  The mechanism is quite apparent.  An 

independent forest engineer or consultant is likely to manage carefully his 

own time and resources and is most likely to inform those potential 

participants from whom he thinks he will subsequently earn the highest 

returns to his time.” 

Porras and Neves (2006) report that intermediaries play a variety of roles in the Pago por 

Servicios Ambientales approach.  They are responsible for aggregating contracts from 

smallholders, approach large landowners that do not want to complete the necessary 

paperwork, provide technical assistance and monitor and enforce compliance.  However, 

despite the benefits of using intermediaries, Porras and Neves (2006) report those 

intermediaries also burden the Pago por Servicios Ambientales program because they 

claim a percentage of payments that could otherwise be going to landowners.  I disagree 

that this a burden on the Pago por Servicios Ambientales program because the function  
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Table 4.7 - Lessons Learned for Ontario and Canada from International Ecological Goods and Services Programs on 

Intermediation 

Functional 

Equivalence 

Program Country Lessons Learned 

Intermediation Pago por Servicios 

Ambientales 

Costa Rica - Involving intermediaries in the delivery process can 

encourage participation  

o If the cost of the intermediary comes out of 

program payments than there is the incentive 

for the intermediary to target landholders that 

they believe will generate the greatest returns 

from program participation as well as 

offering any services that may be valuable to 

those landholders 

o If the cost of the intermediary is assumed 

into program administration costs than the 

intermediary will only offer those services 

that are stipulated by program administrators 

BushTender Victoria, 

Australia 

- Flexibility in project design for landholders can 

encourage participation 

Environmental 

Stewardship 

England - The information generated from completing a Farm 

Environment Plan can be useful in determining 

program costs and potential opportunities for further 

action 

o This information is only useful for public 

decision making when it is not confidential 

and held by the landholder 
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that intermediaries play is essential and would otherwise have to be assumed by program 

administrators and add to administrative costs.  

Similarly, a prerequisite to participation in England‟s Higher Level Stewardship 

scheme is the completion of a Farm Environment Plan
7
.  According to Natural England 

(2010b: p. 15), a Farm Environment Plan is used to gather, “good quality information 

about the current environmental value and interest in your farm and its potential to 

deliver additional environmental benefits”.  The Farm Environment Plan is used by both 

Natural England and landholders in the design of an Higher Level Stewardship 

agreement.  It is used by Natural England to identify landscape features that have the 

potential to benefits from management under Higher Level Stewardship and deliver 

additional environmental goods and services.  Natural England reports that the 

information gathered from the Farm Environment Plan is used as a basis for monitoring 

the success of the program as well as providing a baseline for future assessments of the 

landscape. According to Natural England (2010c), the Farm Environment Plan is usually 

carried out by a Farm Environmental Plan surveyor who can complete and submit the 

plan on a landholder‟s behalf.  If a Farm Environment Plan meets the required standards 

and is accompanied by a Higher Level Stewardship application the applicant will be paid 

a grant based on the amount total area of land registered by that landowner in the Rural 

Land Register.  These one-time grants range from £395 for smallholders (less than 5.5 

ha) to £3,350 for very large landholders (exceeding 3,000 ha).         

                                                 
7
 The Farm Environment Plan was introduced along with the Environmental Stewardship 

scheme in 2005.  There is no indication it is related to the Environmental Farm Plan in 

Canada despite the similar name.  
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The completion of a sustainable management or farm environment plan as a pre-

requisite to program participation is certainly something that could be adopted in Ontario.  

The necessary institutional foundation is already in place in the form of the 

Environmental Farm Plan.  As noted in Chapter 3, the ALUS approach requires that a 

peer-reviewed Environmental Farm Plan be completed as a pre-requisite to participation.  

According to Maxine Kingston (personal communication, January 14, 2010), Agriculture 

and Agri-Food Canada‟s Technical Director of the Agri-Environment Services Branch in 

Ontario, the Environmental Farm Plan will be the foundation of any ecological goods and 

services payment program in Ontario.  It seems reasonable to take advantage of existing 

institutions like the Environmental Farm Plan.   

That being said, use of the Environmental Farm Plan in Ontario could be 

improved.  For one, the information generated from the completion of an Environmental 

Farm Plan is confidential and for use by the landowner only and is not entered into a 

public record.  The benefits of having landowners complete an Environmental Farm Plan 

could be enhanced if the information generated could be used by those other than the 

landowners.  For example, a database of digital maps showing the ownership of 

agricultural land, similar to the Rural Land Registry in England, would be beneficial 

when attempting to estimate the benefits and costs of agri-environmental programs.  

There would, of course, be issues of privacy associated with allowing this information to 

be used by others.  Landowners may feel that their agricultural practices would be subject 

to increased scrutiny if this information were more widely available.  This is a potentially 

controversial subject in Ontario, but one that should be explored nonetheless. Although 

incentives are already given for completing the Environmental Farm Plan, perhaps there 
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is potential for offering a greater incentive based on land area, similar to the Farm 

Environment Plan incentive offered by Natural England, which may assuage privacy 

concerns.  Or there could potentially be a way to derive important information for 

decision making while maintaining confidentiality.   

Intermediaries in the BushTender approach allow for a greater degree of flexibility in 

choice of management options for the landowner.  Following the site visit the field 

officer explains to the landholder how the site has been assessed and discusses specific 

threats and opportunities.  The landholder then has the flexibility to choose among a 

range of management options that suit their personal needs and desires.  The choices that 

landholders make are reflected in their resulting Habitat Service Score and would also 

likely be reflected in their bid price.  Based on the information shared between the field 

officer and the landholder the greatest threats to native vegetation and greatest 

opportunities to conserve or enhance biodiversity would be identified, but if those 

opportunities conflicted with the landholders current land use entitlements they would 

have the choice to select different options and still be accepted into the program, 

provided other chosen management options provide sufficient value for their bid price.   

 Flexibility in choice of management options by landholders has the potential to 

increase participation in an ecological goods and services provision program.  In the 

ALUS pilot project flexibility is one of its key operating principles.  Future ecological 

goods and services provision programs in Ontario and Canada can learn from 

BushTender and the ALUS pilot project by allowing landowners more flexibility in 

choosing management options as long as the potential supply of ecological goods and 

services is secured.    For example, a landowner wishing to implement riparian buffers 
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should be allowed some flexibility in terms of what the riparian area is planted with 

according to local and regional ecological conditions.   

 Agri-environmental programs in Ontario are also already delivered through an 

intermediary: the Ontario Soil and Crop Improvement Association.  An ecological goods 

and services program in Ontario could potentially be delivered through this organization.  

The question is how much responsibility for providing information, technical assistance, 

monitoring and enforcement and administrative activities should be placed on 

intermediaries in Ontario?  In order to answer these questions, another question should 

probably be asked first.  That is, who should be responsible for paying the costs of the 

intermediary?   

In the Pago por Servicios Ambientales, landholders pay the cost of the intermediary 

through a portion of their incentive payments.  If the responsibility is on the landowner to 

pay the intermediary then the intermediary will only offer services that are: (a) required 

by the program and; (b) demanded by landowners.  Porras and Neves (2006) report that 

in the Pago por Servicios Ambientales approach, intermediaries, the licensed foresters, 

are required to disburse incentive payments in a certain timeframe and to monitor 

compliance, among other things.  Licensed foresters and forestry organizations sign an 

agreement of collaboration with FONAFIFO in the Pago por Servicios Ambientales 

program.   Outside of the stipulations of this agreement they are free to offer whatever 

services they want to landholders.  Therefore, they can target landowners and offer 

services based on what will garner them the greatest returns. 

If, on the other hand, intermediaries are funded as though they represent 

administrative costs of the program, as they are with England‟s Environmental 
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Stewardship scheme and Australia‟s BushTender program, then there they will offer 

services based on what is stipulated by program administrators.  Program administrators 

may want to keep intermediation costs low and decide that some services should not be 

offered by intermediaries.  For example, the Ontario Soil and Crop Association does not 

engage in one-on-one technical assistance with landowners who are preparing their 

Environmental Farm Plan.  Instead two day group courses are offered.  Some landowners 

may have desired and would be willing to pay for technical assistance but that is outside 

the scope of the Ontario Soil and Crop Association‟s current activities. 

4.7 Conclusions  

 This purpose of this chapter was to describe and evaluate experiences with 

environmental goods and services provision programs internationally so that lessons 

learned could be used to inform the development of environmental goods and services 

policy in Ontario and Canada. The main lessons learned for Ontario and Canada in this 

chapter are: 

1. A land set-aside program like the Conservation Reserve Program benefits 

countries with inelastic demand for their commodity exports (United States) more 

than countries with elastic demand for commodity exports (Canada). 

2. The fiscal implications of a whole-farm program like the Environmental 

Stewardship scheme are substantial for a country with a relatively low population 

and large agricultural land base (Canada) versus a country with a relatively high 

population and small agricultural land base (England). 

3. Non-market valuation approaches are important in achieving specified 

environmental cost and services program outcomes cost-effectively. 

a. Measuring both the local and regional significance of actions is an 

important component of BushTender’s Biodiversity Benefits Index and 

should be used if an approach to the valuation of environmental goods and 

services is needed in Ontario and Canada. 

b. Site visits and assessment can increase administrative costs but important 

information is also obtained.  

4. Auctions in the mold of the BushTender approach should be considered and tested 

in Ontario and Canada. 
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5. Private intermediaries between program administrators and landholders can reveal 

information and offer services demanded by landholders that are not offered by 

program administrators. 

6. The Environmental Farm Plan has the potential to gather more detailed 

information that can be used to inform future policy development and decision-

making. 

a. Privacy and confidentiality are issues that would have to be faced should 

the Environmental Farm Plan be used this way in Ontario and Canada. 

These lessons will be used in the discussions of results from in-depth interviews 

with groups and individuals with ecological goods and services policy responsibility in 

Chapter 5.  These lessons will also be used in the development of principles of a policy 

framework for ecological goods and services provision in Ontario in Chapter 7.    

Implication for the ALUS approach 

 The ALUS approach already exemplifies a number of the lessons learned in this 

chapter.  For example, ALUS is an intermediary between those who demand 

environmental goods and services and the agricultural community from which they are 

supplied.  ALUS conducts detailed site visits with landowners to determine the potential 

actions that can be taken and allow landowners flexibility in their choice of action.  

ALUS is also attempting to engage in market exchanges of environmental goods and 

services with the introduction of the Ontario Conservation Credit.   Market exchanges 

involving the Ontario Conservation Credit can address the issue of valuation better than 

the non-market methods used by the countries studied in this chapter.  That being said, if 

the Ontario Conservation Credit is not a successful initiative, there will be a need for 

some other method of valuation, as ALUS does not attempt to value the environmental 

goods and services provided through their actions currently.  The use of fixed annual 

payments by the ALUS approach are subject to the issues identified with that type of 
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incentive mechanism in this chapter, although it would require a complete restructuring 

of the ALUS program to switch to an auction.  

Implications for OMAFRA and Agriculture and Agri-Food Canada 

 There are a number of implications from the lessons learned in this chapter for 

OMAFRA and Agriculture and Agri-Food Canada.  First of all, this chapter presented 

why the land set-aside approach used in the Conservation Reserve Program and the 

whole-farm approach used in the Environmental Stewardship scheme are not appropriate 

for Ontario and Canada in their current design.  Secondly, market exchanges of 

environmental goods and services should be the first best option but, recognizing that 

market exchanges are not always feasible, the government, specifically OMAFRA and 

Agriculture and Agri-Food Canada in Ontario and Canada respectively,  can have a role 

in environmental goods and services provision. In order to do so, a method for the non-

market valuation of environmental goods and services will need to be developed so that 

the program is targeted toward the provision of valuable goods and services.  Again, I 

suggest developing an approach akin to BushTender‟s Biodiversity Benefits Index for 

this task because it can assess both the local and regional significance of management 

actions.  Auctions should again be considered a viable incentive mechanism.  Private 

intermediaries have a role to play in information delivery and reception and can reduce 

program administration costs while providing services that would otherwise not be 

offered.  Finally, the Environmental Farm Plan has the potential to be a powerful 

information tool if somehow concerns over privacy and confidentiality can be assuaged.  

Both OMAFRA and Agriculture and Agri-Food Canada can learn much from the 

experiences with ecological goods and services programs used elsewhere.  



 

126 

 

Chapter 5 – In-depth Interviews on the State of Ecological 

Goods and Services Policy Development in Ontario 

5.1 Introduction 

The purpose of this chapter is to develop an understanding of the state of 

ecological goods and services policy development in Ontario from groups and individuals 

with ecological goods and services policy responsibility.  In order to fulfill the purpose of 

this chapter, I aim to meet the following objectives: 

1. Describe the in-depth interviewing process as applied in this research 

2. Present the views, perceptions and opinions of interviewees on issues of 

importance to ecological goods and services policy development in 

Ontario 

 

The policy and program review in Chapter 4 suggests that policy and program 

design and implementation is influenced by the political, geographical and social context 

in which a policy or program is to be integrated.   It is necessary to explain the context 

under which ecological goods and services policy is emerging in Ontario.  In-depth 

interviews are used to explain this context by describing how issues relevant to the 

development of ecological goods and services policy are perceived by groups with policy 

responsibility (i.e. group/individuals with technical policy knowledge, policy advocacy 

roles and/or involvement in policy debates).   

The chapter proceeds as follows. Section 5.2 outlines the research methods used 

in this component of this research study.  Section 5.3 presents the views and perceptions 

of interview participants on issues relevant to the development of a policy framework for 

ecological goods and services in Ontario.   Section 5.4 reports lessons learned on the 

current state of, obstacles to and next steps in the development of ecological goods and 

services policy in Ontario.  Section 5.5 concludes this chapter.  
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5.2 In-depth interview approach 

 For this research I follow the approach of Miller and Crabtree (2005), in  how in-

depth interviews are designed and conducted.  This approach was discussed in Chapter 2.    

Table 5.1 presents a list of participants that were interviewed in this research.  

This table gives details on the participant‟s organizational affiliation, position with that 

organization and date of initial interview.  For more detailed account of all interviews 

conducted please refer to Appendix C for the Interview Log. The following section 

details the choice of organizations from which to draw participants and how individuals 

were identified with those organizations.   

As this research originally was going to have greater focus on the ALUS 

approach, ALUS organizers were identified as key informants.  ALUS organizers had 

input in the interview sampling process and helped identify both groups and individuals 

that would be sources of information on both ALUS and ecological goods and services 

policy and programs in Ontario.  Multiple interviews were conducted with the ALUS key 

informants both before and during the formal interview phase. Dave Reid and Bryan 

Gilvesy were particularly insightful in this snowballing process.   

These pre-interview stage conversations identified the major groups and 

organizations where information on ecological goods and services and ALUS could be 

found.  These groups were: ALUS organizers, government bureaucrats at relevant 

government ministries, farm groups, conservation authorities and environmental non- 

governmental organizations.  These groups represent interests that have technical 

knowledge of ecological goods and services and their provision, are involved in the 
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Table 5.1 - Interview participants' organizational affiliation, position and date of initial 

interview 

Name  Date of 

Initial 

Interview 

Organizational Affiliation Position 

Maxine Kingston 14-Jan-2010 Agriculture and Agri-

Food Canada 

Technical Director - Agri-

Environment Services 

Branch Ontario Region 

Bryan Gilvesy 16-Sep-2009 ALUS/Norfolk County 

Farmer 

ALUS Participatory 

Advisory Committee Chair 

Dave Reid  4-Jun-2009 ALUS/Norfolk Land 

Stewardship Council 

Key ALUS Organizer/ 

Stewardship Coordinator 

Steve Scheers 16-Sep-2009 ALUS/Norfolk County ALUS Organizer/ 

Superintendent Norfolk 

County Forest 

Conservation Service  

Kristen Thompson 4-Jun-2009 ALUS  ALUS Project Coordinator 

John Clement 27-May-

2009 

Christian Farmers 

Federation of Ontario 

General Manager 

Jo-Anne Rzadki  11-Feb-2010 Conservation Ontario Watershed Stewardship 

Coordinator 

Elizabeth Brubaker 3-Feb-2010 Environment Probe Executive Director 

Anne Loeffler 10-Feb-2010 Grand River Conservation 

Authority 

Conservation Specialist 

Tracey Ryan  10-Feb-2010 Grand River Conservation 

Authority 

Supervisor of Conservation 

Activities 

David Cooper 3-Mar-2010 Ontario Ministry of 

Agriculture Food and 

Rural Affairs 

Manager - Environmental 

and Land Use Policy Unit  

Scott Duff 3-Mar-2010 Ontario Ministry of 

Agriculture Food and 

Rural Affairs 

Manager - Program 

Coordination, Research and 

Partnerships 

Paul Smith 30-Oct-2009 Ontario Ministry of 

Agriculture Food and 

Rural Affairs 

Policy Analyst - 

Environmental and Land 

Use Policy Unit 

Matt Wilson  13-Jan-2010 Ontario Ministry of 

Agriculture Food and 

Rural Affairs 

Environmental Specialist - 

Innovation, Engineering 

and Program Delivery Unit 

- Western Region 

Eric Miller 3-Feb-2010 Ontario Ministry of 

Natural Resources 

Coordinator - Socio-

Economic Analysis 

Andrew Graham 1-Mar-2010 Ontario Soil and Crop 

Improvement Association 

Programs Manager 

Dennis O'Grady 19-Oct-2009 South Nation 

Conservation Authority 

General Manager 
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forming policy positions on ecological goods and services and their provision, or 

advocate for certain ecological goods and service policies or programs.   

Interviews were conducted with four OMAFRA employees, one employee from 

Agriculture and Agri-Food Canada and one employee from the Ministry of Natural 

Resources.  All four OMAFRA employees and one of the Agriculture and Agri-Food 

Canada employees were identified through snowballing. The Ministry of Natural 

Resources employee was identified at a workshop and conference respectively as they 

were determined to represent critical cases.   It was necessary to interview employees 

from a variety of government ministries because jurisdiction for ecological goods and 

services policy, as will be further illustrated in the results from the interviews, cuts across 

government ministries both vertically (i.e. municipal, provincial, federal) and 

horizontally (i.e. OMAFRA, Ministry of Natural Resources, Ministry of Environment).  

An interview with an employee from the Ontario Soil and Crop Improvement Association 

(OSCIA) was also conducted.  The OSCIA works as a delivery agent for government 

funded and designed agri-environmental programs, including the Ontario Environmental 

Farm Plan and the Canada Ontario Farm Stewardship Programs.  This employee was 

identified by ALUS organizers as having significant experience and insights into the 

design and delivery of agri-environmental programs.     

Interviews were conducted with representatives from farm groups.  ALUS was 

originally developed by a farm organization and its activities are targeted specifically to 

farmers.  Farm organizations targeted for interviews include the Ontario Federation of 

Agriculture and the Christian Farmers Federation of Ontario.   
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Interviews were conducted with two Conservation Authorities and one employee 

at Conservation Ontario because they are involved in the delivery and coordination of 

agri-environmental and land stewardship programs in Ontario.  Groups with a range of 

view on ecological goods and services in general and ALUS in particular were identified 

and included.  Two employees were identified and included in interviews from the Grand 

River Conservation Authority based on recommendations from ALUS organizers and an 

understanding gained through the mapping process that the Grand River Conservation 

Authority is involved in ecological goods and services provision.  These provision 

activities will be examined in greater depth later in this chapter.  An additional participant 

was identified and included from the South Nation Conservation Authority.  These 

individuals were identified through conversation with ALUS organizers and other 

interview participants.  

The final group identified and included in interviews was environmental non-

government organizations.  These groups are responsible for research and advocacy in 

the interest of the environment.  The environmental group included in the interview was 

Environment Probe. 

Interview 

Interviews were conducted in accordance with an semi-structured interview guide.  

A sample interview guide is included in Appendix A.  Each interview began with 

background and contextual questions on the participant.  The bulk of the interview was 

spent addressing the criteria used to evaluate policy approaches in relation to ALUS and 

using probing questions to elicit meaningful responses.  Depending on the responses of 

the interview participant, probing questions were different from interview to interview.  
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Some participants directly answered and providing meaningful response to the main 

questions themes, while others required substantial probing.  For this reason, no two 

interviews were identical.  During the interview, brief written notes were taken to 

supplement the digital recording.  The interviews lasted between forty minutes and two 

hours with the majority lasting just over an hour.  Upon conclusion of the interview the 

recorder was turned off and the participant was thanked for their time.  

Transcription 

Before transcription of the digital recording of the interview takes place it is first 

necessary to summarize the information from the interview in the form of field notes.  

This took place as soon as possible following the interview.  Actual transcription of the 

interview followed from the digital recording.  Transcription was not verbatim due to 

time constraints and instead focused on identifying key statements and summarizing 

themes.   

5.3 Interview Results – Ecological Goods and Services Policy in Ontario 

 The purpose of this section is to present the results of the in-depth interviews 

related to ecological goods and services policy broadly in Ontario.  Interview participants 

were asked for the perceptions, views and opinions of themselves and their organizations 

on various aspects of ecological goods and services policy and points of debate on these 

aspects in Ontario.  The aspects of ecological goods and services policy that were 

commented on by interview participants include, in the order they are to be presented in 

this section: designing a national ecological goods and services policy framework, the 

definition of ecological goods and services, policy options for increasing the provision of 

ecological goods and services, jurisdiction over the issue of ecological goods and services 

within government in Ontario, policy integration of new initiatives, funding options, 
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permanence, the delivery mechanism, and monitoring and verifying outcomes.  This 

section addresses the research problem of this thesis by providing answers to the follow 

questions: 

1. What issues related to ecological goods and services policy in Ontario are of 

greatest concern to groups and individuals with policy responsibility? 

2. What are the impediments, debates and opportunities facing the development of a 

framework for ecological goods and services policy in Ontario according to 

groups and individuals with ecological goods and services policy responsibility? 

 

5.3.1 Why has a national ecological goods and services policy framework not yet been 

developed? 

 The major problem that this research is addressing is why, when a commitment 

was made to develop a National ecological goods and services policy framework by 

Federal and Provincial Ministers of Agriculture in 2005, has such a framework not yet 

been developed.  Interview participants were asked to give their perceptions on this issue.   

 David Cooper (interview, March 3, 2010), manager of the OMAFRA‟s 

Environmental and Land Use Policy Unit, stated that a federal/provincial working group 

on ecological goods and services is still active.  According to Mr. Cooper the fact that a 

policy framework has not yet developed is a reflection of the complexity of the issue.  He 

believes that the issue of ecological goods and services is still in its infancy and that there 

are points of debate that need resolution before a policy framework can be developed.   

An example of a point of debate that Mr. Cooper mentioned is the potential cost of using 

incentive mechanisms versus using a regulatory approach.  Mr. Cooper believes that a 

national framework for ecological goods and services policy is going to be difficult to 

develop because the provinces do not agree on how the issue should be addressed.  He 

stated that the different nature of agricultural sectors in each province and the variation in 
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the potential fiscal implications resulting from a national environmental goods and 

services policy make it difficult for the provinces to agree on a national policy. 

Scott Duff (interview, March 3, 2010), manager of OMAFRA‟s Program 

Coordination, Research and Partnerships Unit, shares Mr. Cooper‟s belief that a national 

policy framework has not yet been developed because of the complexity of the issue.  He 

adds that the potential cost of implementing a national policy framework has been a 

concern.  Mr. Duff believes that the next step in the developing a policy framework is to 

address how ecological goods and services policy fits into the overall vision for food and 

agricultural policy.  Mr. Duff stated that. “If it is going to [require] a significant amount 

of money, then it needs to be placed in the context of all agricultural policy, because there 

is a very slim chance that you could make the policy argument to fund it on its own 

without looking at the larger context.”  He stated that movement towards the 

development of a national policy framework could be hastened if there was a common 

voice and vision from the agricultural sector.  It is easier to set the direction of policy 

when opinions are not fractured.   

Elizabeth Brubaker (interview, February 3, 2010), Executive Director of 

Environment Probe, expressed being pleased that we do not yet have a national policy 

framework for ecological goods and services.  She stated that it is necessary to find out 

what is working and what is not working before committing to any universal policy. She 

is pleased that there are programs and pilots being undertaken at a smaller scale because 

decentralized approaches are correctable and allow for experimentation in order to find 

out how effective various policies and instruments are before committing to any broad 

program.   
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Eric Miller (interview, February 3, 2010), Senior Economist at the Ontario 

Ministry of Natural Resources, also questioned whether we have adequate information at 

this time to be able to effectively consider the various policy options available.  He stated 

that any national framework would be very difficult to develop without answering some 

more fundamental questions first.  For example, Mr. Miller expressed the desire to find a 

balance between supporting the provision of ecological goods and services through 

payments and supporting their provision through other mechanisms such as the 

regulatory approach or education.   

Paul Smith (interview, October 30, 2009), a policy analyst at OMAFRA, stated 

that the federal/provincial working group wanted the issue of ecological goods and 

services examined and so they funded pilot projects across the country to investigate the 

issue.  These pilot projects finished in 2009 and a meeting was held to showcase the 

results.  Mr. Smith believes the working group is now trying to figure out what to do with 

these results and what the next step should be although he gave no indication of what the 

timeline for future action would be. 

5.3.2 What is the definition of ecological goods and services? 

 Paul Smith (interview, October 30, 2009), a policy analyst from OMAFRA, 

remarked that, “it‟s amazing the traction that ecological goods and services does have.  

When people speak the word[s], they mean different things.”  Mr. Smith stated that the 

lack of a coherent and consistent definition is an issue facing ecological goods and 

services policy development right now.  According to Elizabeth Brubaker (interview, 

February 3, 2010), Executive Director of Toronto-based Environmental Non-

Governmental Organization Environmental Probe, it is difficult to take a position on 

ecological goods and services policy because a policy position would depend on how 
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ecological goods and services is defined.  This section presents the definition of 

ecological goods and services according to interview participants.  Following the 

presentation of definitions there is an analysis of the implications two points of debate in 

defining the scope of ecological goods and services as an issue.   

 Mr. Smith reported that the definition of ecological goods and services depends 

on what group is using it.  For example, Mr. Smith stated that when farmers use the term 

EG&S, they are talking about the payments they can receive from the provision of goods 

and services from their land. When economists use it, they are talking about the dollar 

value attached by humans to those goods and services.  When ecologists use it, they are 

talking about the biological function of those goods and services.  The definition that Mr. 

Smith subscribes to each group is not necessarily subscribed to by all or most of the 

groups individual members, but these definitions do illustrate that ecological goods and 

services is being defined differently across some groups.   

Dennis O‟Grady (interview, October 19, 2009), the General Manager of the South 

Nation Conservation Authority, stated that anything done to protect the environment for 

the future is ecological goods and services.  Mr. O‟Grady said that ecological goods and 

services and, in particular, the acronym EG&S is just the “buzzword of the month”.  He 

said that EG&S used to be called extension services or conservation services and that his 

conservation authority has been doing these things for decades.  Tracey Ryan (interview, 

February 10, 2010), Supervisor of Conservation Activities at the Grand River 

Conservation Authority, stated that ecological goods and services is akin to what the 

Grand River Conservation Authority calls performance incentives for conservation 

activities.  Similar to Mr. O‟Grady, Ms. Ryan states that EG&S is just a term for 
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something that the Grand River Conservation Authority has been doing for years.  It 

appears that, for these Conservation Authorities, ecological goods and services are 

defined as the actions or activities that result in the provision of some ecological or 

environmental output that is deemed beneficial.  This definition includes both the 

provision of environmental goods and the reduction of environmental harm.   

David Cooper (interview, March 3, 2010), Manager of the Environmental and 

Land Use Policy Unit at OMAFRA, stated that the concept of ecological goods and 

services is difficult to define consistently.  Mr. Cooper reported that OMAFRA, the 

Ministry of the Environment and the Ministry of Natural Resources are all studying the 

issue of ecological goods and services but approaching the issue from different angle.  

OMAFRA is looking at opportunities for farmers to generate an alternative income 

stream through the provision of ecological goods and services.  The Ministry of the 

Environment is looking at the role they may assume as a regulator. The Ministry of 

Natural Resources is attempting to attach value to natural features through non-market 

methods.  Mr. Cooper stated that provincial government ministries in Ontario are, “still 

very much at an early dialogue stage right now, getting our collective acts together and 

understanding where each other is coming from”.  Until the provincial ministries can 

come to a common definition of ecological goods and services, it will be difficult to 

move forward with policy development.   

Eric Miller (interview, February 3, 2010), Senior Economist at the Ontario 

Ministry of Natural Resources, stated that ecological goods and services can be broken 

down into two components: the goods and the services.  According to Mr. Miller, goods 

are exchanged in markets while services are outside markets at this time.  So, in Mr. 
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Miller‟s view, ecological goods are the typical commodity outputs of agricultural land 

that are traded in markets.  Ecological services, on the other hand, are the non-commodity 

outputs of agricultural land that are typically not traded in markets.  According to Mr. 

Miller, ecological goods and services policy therefore can contribute by, “recognizing 

that those benefits are not commercial benefits but that they‟re still valuable to the 

public”.  Mr. Miller believes that this delineation is helpful because it is simple to 

understand and communicate.  He stated that early collaborations on ecological goods 

and services policy between the Ontario Ministry of Natural Resources and OMAFRA 

were difficult because, “OMAFRA was saying one thing and we were saying something 

different” but that,   “we overcame that” because of this delineation.  While this 

delineation may be gaining traction, ecological goods and services was not defined in this 

way by anyone interviewed at OMAFRA or any other branch of government. This 

definition may be simple to understand but I believe that it is misleading because: (a) 

goods and services are not distinguished in this way in any other contexts and (b) it 

assumes that ecological services are not being traded in markets.  Klimas (2007) and 

Drozdz (2009) each presented examples of ecological services that are being traded in 

markets.  Therefore the definition of ecological goods and services should not be based 

on whether that good or service is traded in markets or not.  

Jo-Anne Rzadki (interview, February 11, 2010), the Watershed Stewardship 

Coordinator at Conservation Ontario, stated that she finds the definition provided by Mr. 

Miller easy to understand, but noted that, “you talk to a landowner and they think it‟s 

something completely different.”  Ms. Rzadki added that her definition of ecological 
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goods and services includes anything where the environment contributes to human well-

being.   

On January 26, 2010 a workshop entitled “Building a Common Message: Moving 

the Ecological Goods and Services Agenda Forward” was held by The Ontario Rural 

Council (TORC) in Guelph, Ontario.  This workshop included participants from the same 

group types that were selected from for interviews in the research (TORC, 2010).  One of 

the objectives of this workshop was to identify areas of common ground on the issue of 

ecological goods and services (TORC, 2010). Common ground was found on broad 

issues like the fact that ecological goods and services can benefit all of us but consensus 

was not found in the definition.  Two points of debate in the definition of ecological 

goods and services that emerged related to whether there should be a distinction between 

promoting the provision of ecological „goods‟ versus the reduction of ecological „harms‟ 

as well as identifying the groups that are potential suppliers of ecological goods and 

services.  In Chapter 7, I propose a definition of ecological goods and services that 

addresses these points of debate. 

5.3.3 What are the available policy options? 

If the presence of high transaction costs are indeed a barrier to market exchanges 

of environmental goods and services, then, following from Coase, the state provision of 

ecological goods and services as an alternative to voluntary market transaction becomes 

worthy of consideration. As was seen in Chapter 4, states are supporting ecological goods 

and services provision by providing financial incentives.  Other methods of securing 

ecological goods and services provision from private landowners include mandating their 

provision through law and regulation, supporting provision through penalties for non-

compliance by the formation of clubs that collect payments from and disburse benefits to 
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members and through encouraging free and voluntary market transactions by reducing 

barriers, legal, institutional and otherwise, that hinder free exchange.   This section 

identifies the policy options that were perceived by interviewees to be appropriate for 

increasing the supply of ecological goods and services in Ontario.   

Bryan Gilvesy (interview, January 27, 2010) stated that the government model to 

increase provision of ecological goods and services is based on use of what he calls the 

influence model.  This influence model relies on appealing to landowner‟s stewardship 

ethic to enact voluntary change. The Environmental Farm Plan is an example of a 

program that tries to elicit change through influence. It provides landowners with 

information on how farm operations impact the environment and provides options that 

can mitigate against damage.  Mr. Gilvesy equates the influence model with trickery 

because it is asking for the provision of some goods or services of value without 

receiving any compensation by taking advantage of a landowner‟s willingness to 

undertake environmental beneficial actions.  

Elizabeth Brubaker (interview, February 3, 2010) suggested policy options that 

should be studied further in tax incentives and a competitive bidding process. Ms. 

Brubaker stated that regardless of policy mechanism used, “it always makes sense to pay 

people for results instead of efforts”.  Therefore any incentives should be directed to 

outputs, such as increases in species residing in new habitat, rather than paying for simply 

for adopting certain land use practice.  The would allow landowners the freedom to 

achieve a goal in whatever way they want rather than directing how a goal should be 

achieved.   Ms. Brubaker believed that, whenever possible, groups or individuals with an 

interest in a specific resource should pay for it themselves; as is the case with waterfowl 
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hunters.  On the other hand, Ms. Brubaker expressed concern that requiring farmers to 

provide ecological goods and services through greenspace regulation or the removal of 

development rights amounts to expropriation without compensation.     

David Cooper (interview, March 3, 2010) stated that we are already using tax 

incentives in Ontario with the Conservation Land Tax Incentive Program and the 

Managed Forest Tax Incentive Program.  These programs exempt lands from property 

taxes if they meet criteria of important conservation lands or if approved by a Managed 

Forest Plan Approver as a managed forest.  Land that is in agricultural production is 

assessed tax at a rate of 25% of the municipal property tax rate.  Mr. Cooper stated that 

these are existing programs represent forms of ecological goods and services provision 

incentives that are annual in nature and are already in place.   

Dennis O‟Grady (interview, October 19, 2009) suggested that lessons could be 

learned from the experience of South Nation Conservation with a water quality trading 

program called Total Phosphorous Management.  Under this program, non-farm 

operations that release effluent from wastewater lagoons during peak flows are allowed to 

release phosphorous in their effluent provided the buy credits that fund phosphorous 

loading reduction measures through the South Nation Conservation‟s Clean Water 

Program.  The Clean Water Program funds activities that reduce phosphorous from 

entering the waterways from agricultural sources.   Mr. O‟Grady stated that water quality 

trading is just one aspect of ecological goods and services policy.   According to Mr. 

O‟Grady, ecological goods and services policy is “not always about giving money to 

landowners.  It‟s about how do you raise awareness for the environment and how to get 

people to connect with the environment.”  The educational and informational aspects of 
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ecological goods and service programs are important as they give landowners a broader 

array of choices when making land use decisions on their property.           

According to Paul Smith (interview, October 30, 2009), some of the most 

efficient instruments for securing ecological goods and services are trading regimes, like 

the Total Phosphorous Management program mentioned above, and reverse auctions.  

Reverse auctions were discussed in Chapter 4 and are used in the Conservation Reserve 

Program in the United States and Australia‟s BushTender program.   Mr. Smith stated 

that annual payments into perpetuity may not be the best option.  He stated that such 

payments could be capitalized into land prices and drive up the rental rate of land, 

thereby competing against agriculture. While I do not share Mr. Smith‟s characterization 

of capitalization of ecological goods and services incentives into land prices as a 

problem, if an objective of OMAFRA is to support agricultural production at the lowest 

cost than I can understand how capitalization would come in conflict with that objective.  

Mr. Smith suggested that a limited time acreage-based payments to compensate for the 

opportunity cost of retiring land from production to a natural state.  Mr. Smith believed 

that providing incentives in the short-term can avoid the problem and capitalization of 

payments into land rental rates while recognizing that landowners have cost associated 

with retiring productive land.  A question that must be asked is why a landowner would 

be willing to permanently retire land in exchange for a temporary payment.     

Andy Graham (interview, March 1, 2010) reported that Ontario and Canada has 

experience with using reverse auction competitive bid programs with the Permanent 

Cover Program from the early 1990‟s. Mr. Graham stated that a return to this type of 

program was proposed during in the design of the Agricultural Policy Framework in 
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2004, but that people had forgotten that had it been used successfully in the past.  Mr. 

Graham perceived the commitment to cost-sharing with landowners to achieve best 

management practices through the Canada-Ontario Farm Stewardship Program as a 

reason that reverse auctions have not been used in recent years.  Mr. Graham stated that 

members of the Ontario Soil and Crop Improvement Association would like to see the 

return of a program that compensated landowners for opportunity costs; especially for 

some practices such as riparian work.  

Tracey Ryan (interview) did not suggest any specific policy options but instead 

provided a lesson learned from her experience with programs in the Grand River 

Watershed.  First, is that programs should be kept simple if you want participation from 

farmers.  Ms. Ryan stated that, “a farmer is not going to bid on the kilograms of 

phosphorous they save by implementing a buffer.  They‟re not going to want to cost share 

that way.” She believed that requiring landowners to bid on contracts makes the process 

unnecessarily complex and would therefore discourage participation.  

According to Maxine Kingston (interview, January 14, 2010), Agriculture and 

Agri-Food Canada is already employing a range of policy options to increase the 

provision of ecological goods and services.  She mentioned programs that focus on 

establishing best managements practices based on education and awareness building, 

cost-sharing, technical assistance and regulation.  Agriculture and Agri-Food Canada is 

investigating how the adoption of best management practices could be accelerated 

through the use of other policy options.  An ALUS style annual-payment model is one 

option available, as are reverse auctions.  Ms. Kingston reported that Agriculture and 

Agri-Food Canada has brought people over from Australia to provide insight on the 
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BushTender program that was discussed in Chapter 4.  According to Ms. Kingston, 

different mechanisms will work best under different conditions and all options are being 

considered although no specific options were stated.  As of now, Ms. Kingston stated that 

she, “believe[s] that the Environmental Farm Plan should be the foundation piece for all 

environmental programs in the country, but for sure in Ontario.”  The Environmental 

Farm Plan and the Canada Ontario Farm Stewardship Program are in her opinion, 

“inexpensive and effective ways to get last change” on the landscape.  Other policy 

options would have to be integrated with the Environmental Farm Plan if they are to be 

palatable to Agriculture Agri-Food Canada.   

 The above section presented the views of interview participants on the available 

policy options to increase the provision of said goods and services.  Interview participants 

spoke of a range of policy options that could be used in Ontario, including: reverse 

auctions, annual payments, regulation, education and outreach, cost-shares, tradable 

permits, tax incentives, and acreage-based performance incentives with cost-shares.  

Interview participants also gave insight into the desired design characteristics of any 

policy mechanism. These characteristics include are simplicity in design, financial buy-in 

from landowners and incenting the provision of outputs rather than actions.   

 Simplicity in the design and delivery of ecological goods and services policy 

mechanisms was the characteristic most often cited by interviewees.  Interviewees 

believed that simplicity in program design would encourage landowner participation.  

The idea being that, landowners, who are busy with their farm operations, will not devote 

significant time or effort to understand and fulfill the requirements of more complex or 

time consuming programs.  While this is a legitimate concern, the question becomes 
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whether the goal of the policy is to elicit participation from as many people as possible or 

some other objective?  Simplicity is also a moving target; what was complex a few years 

ago (i.e. smartphones) are now considered commonplace and people have learned and 

adapted.  But let us for a minute assume that increasing complexity in policy mechanism 

design better ensures that program activities produce desired ecological outputs.  If the 

objective is to target incentives for ecological goods and services provision at those 

landowners who can cost-effectively supply ecological goods and services of a given 

quality or quantity, would ensuring participation through simplicity of program design 

still be highly valued?  

 Pannell (2010) states that in Australia there is a belief that broad-based 

participation in environmental programs is essential in order to maximize the ecological 

benefits accruing from that program.  Pannell (2010) suggests that the strongest reasons 

for favouring broad-based programs over targeted programs are political and that, “the 

potential gains in environmental values from sound and effective targeting are very 

large.” Untargeted broad-based programs also have the tendency of becoming expensive, 

as was demonstrated in Chapter 4 with England‟s Environmental Stewardship scheme.  

Making participation in a program as simple as possible will encourage adoption, but 

when encouraging participation comes at the expense of cost-effective provision of 

environmental benefits, there needs to be questions asked as to the objectives of the 

program.  

Some interview participants noted that the long-term integrity of ecological goods 

and services provision program activities are enhanced if land-owners buy-in financially 

to the project.  The thinking is that landowners who have committed financial resources 
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to a project will better manage the project during the contract term and are more likely to 

keep the land enhancements after the contract term has ended than those who did not 

make the same financial commitment.  Tracey Ryan (interview, February 10, 2010) 

spoke of landowners feeling ownership for the projects.  Ownership  in and of itself is 

more nuanced than most consider and does not necessary lead to ecological ends 

(Varghese et al. 2007). Regardless of whether a landowner makes a financial 

commitment to a project, they will face the same incentives to retain the project or use 

the land for some other valued purpose at the conclusion of the contract.  I cannot see a 

clear economic rationale for the perception that financial commitment to a project by the 

landowner will enhance the permanence of a project and therefore I do not include 

landowner financial buy-in as an essential characteristic of ecological good and services 

policy.   

Interviewees identified the provision of ecological goods rather than the reduction 

of environmental harm as an important characteristic of ecological goods and services 

policy. This point has already been discussed at some length but it is worth expanding on 

here.  Any action that mitigates pollution that constitutes an invasion of another‟s 

property rights is considered a reduction of a „bad‟.  If, on the other hand, an action 

mitigates pollution that does not constitute an invasion on another‟s property, then the 

activity is considered a „good‟.  Distinguishing between ecological good and service 

„goods‟ and „bads‟ depends on consideration of the relevant property rights.  In addition, 

the provision of some ecological good or services that does not mitigate pollution but, 

instead, provides a valuable good or service, such as wildlife habitat or scenic views, is 

considered a good.     
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A number of interview participants also expressed a desire for incentives for 

ecological goods and services provision to be attached to outputs of ecological goods and 

services rather than to management actions that have anticipated supply of ecological 

goods and services.   This issue is similar to the issue of simplicity of design.  Monitoring 

actions is generally simpler than monitoring outputs.  The simplicity of monitoring action 

may make sense in terms of keeping costs down for a program that desires broad-based 

participation.  On the other hand, monitoring and verifying outputs may make more sense 

for a more complex approach that is targeted towards increasing the supply of ecological 

goods and services.  I believe that it would be difficult to simultaneously attach 

incentives to ecological outputs and promote broad participation in an ecological goods 

and services program.   As was discussed earlier, simplicity is a key design characteristic 

if broad participation is an objective.  By attaching incentives to outputs instead of 

actions a program becomes more complex and thereby decreases the likelihood of broad 

participation.  Again, the objectives of a program will determine whether attaching 

incentives to ecological outputs is a necessary characteristic of program design.  

This section provided an analysis of the policy options for ecological goods and 

services provisions.  This analysis presented the advantages and disadvantages of using a 

range of policy options in Ontario.  It appears that no policy option that is perfect and that 

a range of options are useful in a range of situations.  This analysis also presented the 

advantages and disadvantages of four characteristics that interview participants believed 

were essential to successful program design: simplicity in design, financial buy-in from 

landowners, provision of ecological goods and incenting the provision of outputs.  It was 

found that adherence to these characteristics of program design may be beneficial based 
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on the objectives of some programs and detrimental to others.  The objectives of the 

program will determine if one or more of these characteristics are applicable.   

 5.3.4 Who holds jurisdiction over ecological goods and services policy in Ontario and 

Canada? 

 Jurisdiction in this section refers the authority or control over the design and 

implementation of ecological goods and service policy held by specific groups.  

Interview participants were asked which government ministries have responsibility for 

the issue of ecological goods and services in Ontario.  The purpose of defining lines of 

jurisdiction in this research is to better understand what groups have the authority to 

make policy and design programs regarding the issue of ecological goods and services.  

This section will present the lines of jurisdiction for ecological goods and services policy 

within government at the Federal and Provincial levels. 

 Dave Reid (interview, October 10, 2009) had the perception that silo thinking in 

government has been a barrier to the development of ecological goods and services 

policy.  Silo thinking occurs when government ministries tend to communicate only 

vertically, within a ministry, rather than horizontally, across ministries.  This can be 

problematic as it is difficult to coordinate inter-ministry activities when communication is 

limited.  Mr. Reid believes that such thinking emerges because each ministry defends 

what it defines as its turf, so that jurisdiction, and thereby funding, is not given to another 

ministry.   

 According to Eric Miller (interview, February 3, 2010), there is an emphasis in 

the Ontario provincial government‟s policy development process to communicate 

horizontally across government silos.  Mr. Miller stated that horizontal communication is 

being promoted both across ministries and within units of each ministry.  The provincial 
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ministries that are involved in policy discussions on ecological goods and services 

include the Ministry of Food, Agriculture and Rural Affairs, the Ministry of Natural 

Resources, the Ministry of the Environment, the Ministry of Municipal Affairs and 

Housing and the Ministry of Finance.  According to Mr. Miller this is an ad hoc group 

that is fluid in its membership.  At this time, the group meets as a forum to exchange 

ideas rather than develop formal policy.  Mr. Miller stated that jurisdiction over 

ecological goods and services policy is collaborative at this point.  Although a group is 

meeting to discuss ecological goods and services policy, it does not appear that this group 

is advancing ecological goods and services policy forward.  

 Paul Smith (interview, October 30, 2009) reported that there are three ministries 

examining the issue of ecological good and services.  The Ministry of Natural Resources 

is examining how economic value can be attached to ecological goods and services.  Matt 

Wilson (interview, January 13, 2010) stated that the Ministry of the Environment is 

involved more on the enforcement of environmental regulations.  OMAFRA‟s interest is 

in developing the most effective instruments for delivering benefits from ecological 

goods and services to society.  OMAFRA works with their Federal counterpart, 

Agriculture and Agri-Food Canada on this issue.   Mr. Smith stated that ecological goods 

and services is an issue where jurisdiction is shared between OMAFRA and Agriculture 

Agri-Food Canada and therefore OMAFRA would not develop and implement policy on 

its own.  Mr. Smith stated that a formal program governed across jurisdictional lines was 

unlikely because, “government is not set up in this way”.  He stated that there is tendency 

to think in boxes in government and to design programs to address specific problems with 

specific solutions.  This appears to echo the problem, raised by Dave Reid, of the silo 
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thinking in government.  Mr. Smith reported that, “there is horizontality in government, 

where you try to work across ministries on things where it‟s a government priority.”  He 

identified the issue of climate change as a priority issue that cuts across government 

ministries and has a coordinated group, in the Climate Change Secretariat, which 

develops policy across ministries. 

 Maxine Kingston (interview, January 14, 2010) reported that jurisdiction over 

setting ecological goods and services policy at the National level rests with Environment 

Canada.  Ms. Kingston stated that there are five federal ministries that have an interest in 

natural resource issues but that Environment Canada is the policy lead on all 

environmental issues.  Agriculture and Agri-Food Canada would play a role in the policy 

process through providing recommendations but Ms. Kingston noted that it is usually 

politicians that make key policy decisions.  She noted that if Ontario wanted to go ahead 

with ecological goods and services policy on its own, it would likely be a decision made 

by the provincial cabinet or even the premier.   

 Scott Duff (interview, March 3, 2010) stated that although there is a multi-

ministry working group examining ecological goods and services, there are no defined 

ministerial jurisdictional boundaries.  He believed that OMAFRA and the Ministry of 

Natural Resources have contributed the most to the issue so far provincially.  Mr. Duff 

noted that if ecological goods and services policy emerged as an issue that can be 

addressed through revamping support for farmers, it would be OMAFRA in the lead of 

policy in Ontario.  If, on the other hand, the goal of ecological goods and services policy 

is to protect and enhance the environment that Mr. Duff envisions a multi-ministry 

initiative emerging potentially led by the Ministry of Natural Resources.  Either way, Mr. 
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Duff envisioned a role for OMAFRA in the ecological goods and services policy process.  

At the federal level, Mr. Duff identified Agriculture and Agri-Food Canada as having 

been involved the most with Environment Canada also contributing.   

 Interview participants identified the groups assuming responsibility for the issue 

of ecological goods and services policy in Ontario.  The provincial ministries identified 

by most interview participants were OMAFRA and the Ontario Ministry of Natural 

Resources.  At the Federal level, Agriculture and Agri-Food Canada and Environment 

Canada were identified as the ministries with the greatest involvement in this issue.  

Participants suggested that lines of jurisdiction have not yet been drawn clearly, although 

some ministries are staking out the areas of responsibility they wish to have in the 

meantime.  It appears that lines of jurisdiction will be better defined when a decision is 

made as to whether ecological goods and services provision could and should be used as 

a new method of income support to the agricultural sector or if ecological goods and 

services provision will be pursued strictly for public good environmental benefits.   

David Cooper (interview, March 3, 2010) stated that there is a debate on whether 

each ministry is approaching the issue of ecological goods and services from a valid 

position.  He pointed out that assigning an economic value to a natural feature that is not 

exchanged in markets could be a flawed practice because the resulting value is a political 

one and not an economic one.    

5.3.5 How will ecological goods and services policy integrate with existing policy? 

Policy integration is defined in this research as opportunities to achieve 

administrative economies of scope by reducing overlap, duplication and inconsistencies 

amongst existing policies and when introducing new policies.  David Cooper (interview, 

March 3, 2010) stated that there are number of initiatives going on in Ontario that could 
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be framed as ecological goods and services programs. There is then a need to ask how 

any new initiative will integrate with them. This section will present the views of 

interview participants on how new ecological goods and services policy will have to be 

integrated with existing programs and policies.  It is important to understand how new 

policy proposals can complement or impede the objectives of existing policies and 

programs.  

 According to Andy Graham (interview, March 1, 2010), Matt Wilson (interview, 

January 13, 2010), Scott Duff (interview, March 3, 2010), Maxine Kingston (interview, 

January 14, 2010) and Paul Smith (interview, October 30, 2009) any new policy that 

addresses ecological goods and services on private rural land in Ontario will have to be 

integrated with the Environmental Farm Plan.  According to Mr. Graham, the 

Environmental Farm Plan, “is not going to disappear any time soon. It [has] earned a 

reputation as a very valuable educational motivational tool.   Mr. Duff stated that “we 

[OMAFRA] are behind the foundation of the [Environmental Farm Plan]”.  He goes on to 

state that, “it is our preference to have the [Environmental Farm Plan] front and center in 

terms of any payments going to farmers and really as an education[al] value in and of 

itself.”  Ms. Kingston stated that she, “think[s] the Environmental Farm Plan should be 

the foundation piece for all environmental program in the country, but for sure in 

Ontario.”  Clearly, any new initiative will have to recognize the support that the 

Environmental Farm Plan has in Ontario and will have to be designed to work with it 

instead of replacing it.   

 Steve Scheers (interview, September 16, 2009), an ALUS organizer, stated that 

problems could arise integrating payments for ecological goods and services policies with 
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Species at Risk legislation.  This issue was addressed to some degree in 5.3.3 in the 

section discussing the advantages and disadvantages of regulation as a policy instrument.   

There is worry that incentives given to increase wildlife habitat could end up being 

detrimental to the landowner because of the regulatory requirements of the Species at 

Risk Act.  For example, a landowner could increase the potential habitat on his/her 

property for the American badger through an ecological goods and services program.  If a 

badger decided to make use of this new habitat the landowner would be subject to 

regulations under the Species at Risk Act, including a regulation requiring that any 

ground squirrel or groundhog holes within 850 metres of the badger habitat not be filled 

in.  If the landowner is a livestock farmer and the 850 metre perimeter extends onto his 

grazing fields, there is potential for livestock injuries.  The farmer would therefore be 

putting his agricultural operations at risk of facing increased costs by agreeing to provide 

new species at risk habitat.  Mr. Scheers stated, “native species, especially species at risk, 

on private property should be celebrated and rewarded and should be a source of pride 

rather than [be subject to] regulatory takings”.  Development of ecological goods and 

services policy in Ontario must consider these kinds of unintended side-effects and avoid 

them.   

 This section provided comments on two policies that ecological goods and 

services policy will have to be integrated with-in Ontario. There are other policies and 

programs that ecological goods and services policy will have to be integrated with, but 

the policies and programs that need to be integrated with will depend on the policy option 

used.  It is necessary to ensure that ecological goods and services policy does not create 
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perverse incentives or other unintended consequences because of the requirements of 

existing laws or regulations.     

5.3.6 Where will funding for ecological goods and services provision be obtained? 

 The ecological goods and services programs reviewed in Chapter 4 were all 

similar in the fact that at least a portion of funding for program operations and 

administration came from taxpayers.   Interviewees assumed that the same will be the 

case when a policy framework for ecological goods and services is implemented in 

Ontario.  This section presents the perceptions and insights of interview participants 

related to where that funding would come from, whether sufficient funding would be 

available and whether funding could be shifted from other sources to support ecological 

goods and services provision.  

 Maxine Kingston (interview, January 14, 2010) stated that majority of funding for 

agri-environmental programs is through the federal government and Agriculture and 

Agri-Food Canada from taxpayers.  According to Andy Graham (interview, March 1, 

2010), the Agricultural Policy Framework, Agriculture and Agri-Food Canada‟s policy 

framework that was introduced in 2004, centralized decision making and attempted to 

unify agri-environmental programming across the provinces.  On the other hand, 

Growing Forward, Agriculture and Agri-Food Canada‟s agricultural policy framework 

that began in 2009, provides funding directly to provincial agriculture ministries, 

OMAFRA in the case of Ontario, and allows them to decide on their own agri-

environmental programming agenda.  Ms. Kingston reported that provincial government 

programs are generally more specialized, like the Species at Risk Stewardship Program 

from the Ontario Ministry of Natural Resources.  Therefore, if there is desire for 

ecological goods and services policy to have a broad scope, than funding would have to 
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come from the federal level even though decision making, in terms of how that funding is 

used, lies with the province.  If a more targeted and specialized policy is desired than 

there is potential for funding to come from the provincial level.  

 There is a question as to the political and economic feasibility of using taxpayer 

funding to support a provincial ecological goods and services program.  Dennis O‟Grady 

(interview, October 19, 2009) reported that government money is limited and that 

funding for any new program would have to come at the expense of existing programs.  

Shifting funding from existing programs is option that should potentially be studied.  In 

order to shift funding from existing programs both economic and political feasibility must 

be established.  Though a new program may be desirable economically, if the funding is 

taken from a program that is popular with a particular interest group, it may be difficult 

or damaging to implement politically.  That is not to say that this is not a viable option, it 

just needs recognized that political concerns can play as large as role as economic.    

 Elizabeth Brubaker (interview, February 3, 2010) asked, “is the government the 

best body to provide [ecological goods and services] programs?”  She believes that they 

may be but that it is hard to speak for all tax-payers.  Her ideal situation is when a group 

like Ducks Unlimited contracts directly with farmers to conserve their wetlands for 

waterfowl habitat.  These situations are ideal because they are private agreement between 

two consenting parties that are both free to enter into contracts and taxpayers are not 

asked to contribute.  This situation may be ideal, but at this point many ecological goods 

and services are not being exchanged in this way.  Klimas (2007) offers a number of 

ways to overcome the impediments to market exchanges of ecological goods and services 

including: increased enforcement and monitoring of property rights, using landowner 
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organizations or clubs to provide information on buyers and standard templates for 

transactions, organizing ecological goods and services into club goods and employing 

intermediaries to reduce search and negotiation costs.   

 The above section presented the perceptions of interview participants on how 

ecological goods and services policy would be funded.  Interviewees believed that it 

would be difficult to find new taxpayer funding for a broad ecological goods and services 

program in Ontario.  Additionally, issues that could arise if funding was shifted from 

existing programs to ecological goods and services programs were presented.  Policy 

options that do not require the use of taxpayer funding were presented as alternative 

options, although there are limitations to using these approaches as well.   

5.3.7 How can benefits become permanent?  

 Permanence, in the case of ecological goods and services policy design, refers to 

the retention of land conservation, restoration or enhancements activities as a feature of 

the landscape after the conclusion of participation in an incentive program. Interview 

participants commented on mechanisms that could increase the likelihood that landscape 

improvements become permanent parts of the landscape.   

 Dennis O‟Grady (interview, October 30, 2009) stated that the conservation 

agreements that South Nation Conservation Authority and other Conservation Authority 

enter into with landowners when implementing projects.  These agreements ask the 

landowner to commit the land to specific land use for fifteen years.  The agreement is not 

written into the title of the land and is not legally binding.  These agreements rely on the 

landowner adhering to their commitment through personal desire to remain true to their 

word.  Mr. Ryan reported that the Grand River Conservation Authority uses these 

conservation agreements when contracting with landowners.  In their experience, 98% of 
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landowners have retained their landscape enhancements throughout the term of their 

agreement and beyond.   

The permanence of landscape enhancements achieved by Grand River 

Conservation Authority may be attributable to factors other than the conservation 

agreement.  Indeed, Ms. Ryan noted that the Grand River Conservation Authority plants 

trees in all retirements of working farmland because trees are more costly and difficult 

than grasses to remove and return to agricultural production.  Tree planting may be 

appropriate for providing some ecological goods and services but other options, like tall 

grass prairie plantings, can supply a different suite of ecological goods and services that 

cannot be supplied by tree plantings.   Therefore, relying on tree planting to increase 

retention of landscape enhancements may mean forgoing opportunities to provide other 

ecological goods and services.  Tree planting also may not be appropriate in all places as 

trees are not a natural feature of the environment in all parts of Canada and may not be 

suitable in some cases in Ontario.  In addition, certain ecological goods and services 

cannot be provided by trees or lands planted predominantly with trees.     

Ms. Ryan also spoke briefly on why Grand River Conservation Authority 

determined the conservation easements were not the preferred methods of increasing 

permanence.  A conservation easement includes the transfer of the right to use the land 

from the landowner to another party.  Title of the land remains with the landowner but 

the party that obtained the usage rights determines how the land is used at least in part, 

depending on the terms of the easement.  The ownership of usage rights are written into 

the title of the land and are transferred if ownership of the land changes.  Conservation 

easements are used to ensure that land will remain in a specified state into perpetuity and 



 

157 

 

are legally binding.   Ms. Ryan stated that landowners did not want to give up the right to 

make future decisions on their land through entering into a conservation easement.  I 

would argue that it depends on the prices of easements offered to landowners.  Interest in 

using easements would be expected to increase as the price offered through easements 

increases.  Nonetheless, Grand River Conservation Authority decided that their 

conservation agreements would sufficiently ensure permanence.   

It is understandable why landowners would like to retain the right to make future 

decisions on their land.  If commodity prices change so that it becomes profitable for a 

farmer to restart agricultural production on what was once marginal farmland, they want 

to be able to make that decision.  Policies that allow landowners this level of flexibility 

would be expected to have increased participation.  As has become a common theme in 

this chapter, if the objective of the policy is to increase participation from landowners 

then this characteristic of policy will be valuable.  On the other hand, if the objective of 

the program is to secure the provision of ecological goods and services for the future, 

then ensuring permanence through the purchase of conservation easements may be a 

better option, acknowledging that landowner acceptance of a policy using that instrument 

may be decreased.   

Another option that incorporates aspects of both flexibility and permanence are 

long term renewable contracts such as those used in the Conservation Reserve Program.  

Contracts are signed for 10 – 15 years and penalties exist for breaking the contract before 

its conclusion.  Landowners who exit the contract early must reimburse a portion of the 

incentives they received for participation based on the length of the contract and the 

degree that the contract had been fulfilled.  This type of contract allows landowners 
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flexibility in decision making but also provides disincentives from exiting the contract 

early.  Contracts are eligible for renewal at their conclusion if the landowner and 

contracting agency decide that renewal would be mutually beneficial.  Once a contract 

has concluded, landowners can once again decide freely how they wish to use their land.       

5.3.8 How should programs be delivered?  

 According to Andy Graham (interview, March 1, 2010), government employed 

extension agents used to be the standard deliverers of programs.  This method of delivery 

started to change in the late 1980‟s.  OMAFRA decided to employ the Ontario Soil and 

Crop Improvement Association as third-party delivery agents starting in 1987 and 

Agriculture Agri-Food Canada soon followed suit.  Since then, the Ontario Soil and Crop 

Improvement Association has been the standard delivery agent for all agri-environmental 

programs in Ontario.  Ontario Soil and Crop Improvement Association employs farmer 

representatives to deliver programs across the province.  All field representatives work 

part-time and are farmers or are part of farm families.   

 By the mid-1990s OMAFRA no longer used extension agents for one-on-one 

technical assistance on farms.  Mr. Graham stated that this change occurred not because 

farmers wanted it, they did not, but because budget constraints required the change.  

According to Mr. Graham, the, “one-on-one assistance at the farm level, I won‟t doubt a 

minute that the farmers greatly enjoy it and would want to see that type of thing 

continue.”  But, at this point, he does not see OMAFRA taking on that role again.   

Interview participants commented that ideally programs would be delivered by 

groups or individuals as close to the landowners as possible. Dennis O‟Grady (interview, 

October 19, 2009), Tracey Ryan (interview, February 10, 2010) and Jo-Anne Rzadki 

(interview, February 11, 2010) stated that Ontario Conservation Authority‟s have 
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approached landowners to participate in their programs through employees that had 

experience in agricultural.  The belief is that farmers are more likely to participate if they 

are approached by other farmers.  Ms. Rzadki stated that the delivery agent does not have 

to necessarily be a farmer themselves but that it is familiarity and experience that is key 

to making landowners feel comfortable.  Anne Loeffler (interview, February 10, 2010) 

stated that in her experience, the fact that she did not have a background in farming was 

not a hindrance after she had built relationships and trust in communities.   

It appears that the credibility and trustworthiness of the delivery agent or 

organization and the familiarity that landowners have with them may have an effect on 

the likelihood that a landowner will participate in a program.  Initially, there may be 

rationale for farmers to be used as delivery agents because their initial acceptance as 

credible by a landowner may be great than an outsider.  This effect could decrease as the 

credibility and trustworthiness of the delivery agent or organization is established through 

their actions and this information is passed through social networks.  It is not within the 

scope of this research to establish if this is indeed the case.  Rather, when proposing an 

ideal framework for ecological goods and services policy in Ontario, the fact that non-

farmer delivery agents have been successful in connecting with landowners will be taken 

into consideration.  

5.3.9 How are the benefits monitored and verified? 

 Interview participants were asked to comment on how the activities of an 

ecological goods and services provision program should be monitored and verified.  

Monitoring and verification of program outcomes is important in order for the process to 

remain transparent and accountable.  For example, government needs to show taxpayers 

that their money, if invested by government in ecological services provision, is resulting 



 

160 

 

in measureable outcomes.  According to Jo-Anne Rzadki (interview, February 11, 2010), 

if taxpayers are asked to pay for ecological services provision programs, “there needs to 

be some way of evaluating [whether] those benefits are happening”.  That means 

monitoring and verification of environmental outputs and not just actions.  

 Scott Duff (interview, March 3, 2010) suggested that OMAFRA has not, “done 

the greatest job on [sic] documenting environmental improvement or estimated 

environmental improvements that you might expect to see from different practices”.   He 

stated that monitoring of the number and type of best management practices and the 

dollars that have been spent, from government, landowners and other agencies, on 

implementing those practices in Ontario is done instead.  Mr. Duff acknowledged that the 

information to undertake monitoring of environmental benefits does exist and is available 

but that it has not yet been made a part of OMAFRA‟s formal evaluation and reporting 

framework.  This kind of monitoring has not been including in this framework up to this 

point because (1) it is complex; (2) it has been difficult deciding what outputs to measure; 

(3) it has been difficult deciding how measure them.  Ms. Rzadki expressed similar 

concern as to whether, “we have a really good handle on what key indicators we should 

be monitoring”.  Mr. Duff reported that OMAFRA is working to get consensus so that 

barriers number (2) and (3) can be addressed.  Currently OMAFRA is working on 

quantifying the benefits of best management practices.  Mr. Duff stated that monitoring 

and verification is increasingly being recognized as a priority by OMAFRA and 

procedures are being formalized.   

 It is worth noting how government provision of ecological goods and services 

compares to market provision of ecological goods and services on the point of monitoring 
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and verification.  It is necessary for the government to prove to taxpayers that their 

money is being well spent through ecological goods and services programs.  The same is 

not necessary when ecological goods and services are obtained through market 

exchanges.  For example, when you go to a theme park, who audits the entertainment 

value?  The reflection of the individual determines whether the entertainment value of the 

theme park was worth the price of admission.  No such mechanism exists when the 

government obtains ecological goods and services through non-market mechanisms.  

Therefore, the government engages to complex monitoring and verification procedures in 

order to convey to taxpayers that the expense of provide ecological goods and services is 

worthwhile.    

 Formalized monitoring and verification procedures may not always be ideal.  

David Cooper (interview, March 3, 2010) stated that if monitoring and verification 

procedures place an additional onus on the landowners to demonstrate program success, 

they may be reluctant to join such a program.  Mr. Cooper pointed to a debate that 

occurred when the Environmental Farm Plan was being implemented about farmers‟ 

proprietary information being shared. There was a suggestion that the Environmental 

Farm Plan could be used as a tool to demonstrate a farmer‟s compliance with legislation.  

Farmer‟s were resistant to this idea because they did not want their private information 

made public.  Once again, resolving this issue is a question of whether promoting 

program participation or securing the provision of ecological goods and services is the 

objective of the policy. If participation is sought after, then monitoring and verification 

should place as little onus on the landowner as possible.  If provision of ecological goods 
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and services is the main objective, then there is justification for more intensive 

monitoring, even if it means decreased likelihood of participation from some landowners.  

According to Elizabeth Brubaker (interview, February 3, 2010), “it always makes 

sense to pay people for results rather than actions.” While I agree in principle, it comes 

down to the practicality of implementing monitoring and verification procedures.  

Extensive monitoring and verification would indeed make a program more transparent 

and accountable but undertaking such monitoring and verification has real costs.  The 

questions is whether the cost-effectiveness of supplying ecological goods and services 

through a program that has extensive monitoring and verification procedures is greater 

than a program that has relatively simple monitoring and verification procedures.  I 

expect that the answer to this question would vary based on the goods or service being 

monitored, how it is being monitored, and the extensiveness of the monitoring.  

Therefore, ecological goods and services that can be easily monitored and verified should 

by all means be monitored and verified, as there are real benefits in measuring and 

quantifying environmental benefits directly. On the other hand, ecological goods and 

services that are more difficult or costly to monitor should be monitored through a proxy, 

such as acreage that is expected to produce that ecological goods or service, until direct 

monitoring and verification is viable.    

 5.4 Lessons learned from interview participants on ecological goods and services 

policy in Ontario 

 In this chapter, results from interviews on ecological goods and services policy 

with individuals identified as having policy responsibility in Ontario have been presented. 

I have critically evaluated and assessed the results from these discussions. This critical 

analysis now allows me to provide lessons learned pertaining to ecological goods and 
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services policy development in Ontario.  These lessons will be broken down into three 

sections.  First, an evaluation of the current state of ecological goods and services policy 

will be provided.  Second, the obstacles to ecological goods and services policy progress 

will be summarized.  Finally, I will suggest what should be accomplished in the policy 

development process over the next year.       

5.4.1 Current state of ecological goods and services policy development in Ontario 

Ecological goods and services policy development in Ontario appears to be stagnant 

at this time.  There is no indication that the development of ecological goods and services 

policy is a government priority right now either provincially or federally.  There is 

precedence in a province striking out on their own in terms of ecological goods and 

services policy in PEI, but it appears that Ontario and specifically OMAFRA is waiting 

for leadership on the issue to come from the federal level.  This could potentially be a 

long wait; the provinces seem to be divided on how ecological goods and services policy 

should be developed.   

Government is not the only sector where a coherent unified direction for ecological 

goods and services development does not exist; the agricultural sector does not have a 

unified position on policy development either.  Some agricultural groups are supportive 

(Christian Farmers Federation of Ontario) of the approach used by ALUS while others 

are opposed (Ontario Federation of Agriculture) to the approach used by ALUS.   

Regulation that forces landowners to supply ecological goods and services from their 

property without compensation is a common policy option used by the Ontario 

government.  Legislation like the Species at Risk Act leads to regulatory takings from 

private landowners.  The agricultural sector has been vocal about their opposition to the 
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„stick‟ approach of regulation and are looking for the government to provide some 

„carrots‟ in the form of incentives.            

  The Environmental Farm Plan appears to the policy foundation for ecological goods 

and services policy in Ontario from which further policy responses can be developed and 

integrated.  Modifications to the Environmental Farm Plan in terms of using additional 

incentive mechanisms for the provision of ecological goods and services appear to have 

potential and have not been ruled out at this time.     

There appears to be general agreement on some aspects of ecological goods and 

services policy.  For one, there is a general consensus that incentives for ecological goods 

and services provision should be available to any landowner and not limited to only 

agricultural producers.  This is an issue of fairness and the consensus has it right.   

A second area of consensus exists in the fact that any ecological goods and services 

policy should include an education and outreach component.  The transmission of critical 

and new information to potential suppliers (landowners) as well as to taxpayers is going 

to be a feature of any ecological goods and services policy in Ontario.   

An additional area of consensus exists in how ecological goods and services policy 

should be delivered. Interview participants acknowledged that delivering programs 

through an agent that is familiar to the landowner can increase program uptake.  That 

being said, there were differing opinions on what groups qualify as being familiar to 

landowners.       

5.4.2 Obstacles to ecological goods and services policy development in Ontario 

 There are a number of obstacles that are slowing progress towards the 

development of ecological goods and services policy in Ontario.  For one, the issue of 

ecological goods and services provision is still infancy in Ontario.  Therefore, some 
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initial conceptual confusions and controversies still exist that must be addressed.  Chief 

among these obstacles include the lack of a consistent definition of ecological goods and 

services.  Each definition of ecological goods and services that exists run now appears to 

bear direct relation to the interests of the group espousing it.  A consistent, clear 

definition of ecological goods and services could help the policy development process 

move forward.   

 There is no agreement on the ideal policy option to incent the provision of 

ecological goods and services.  Regulation seems to be the default policy response at this 

time but, as stated above, there is opposition to the regulatory takings that stem from 

regulation dictating what landowners are forced to supply without compensation.  Cost-

shares are also currently in favour because of their use in conjunction with the 

Environmental Farm Plan and the Canada-Ontario Farm Stewardship Program but there 

is support for a range of policy options including ALUS style annual payments, reverse 

auctions, permit trading and tax incentives.  The choice of policy option or combination 

of policy options is a difficult obstacle that must be overcome.    

 The potential costs of implementing ecological goods and services policy are 

perceived to be high and represent an obstacle to policy development at this time.  This 

obstacle exists because of a lack of information on what the potential costs may be.  This 

research, Chapter 6 in particular, represents the first attempt to calculate the potential 

costs of ecological goods and services policy in Ontario.  

 It is unclear what level of government and which government ministries are going 

to be responsible for developing, implementing and administering ecological goods and 

services policy.  Part of this issue is due to the fact that it is not clear if ecological goods 
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and services policy will emerge as a means of enhancing farm incomes or as a means to 

secure valuable goods and services from rural Ontario.  Resolution of this issue is critical 

in determining where jurisdiction over ecological goods and services policy lies in 

government.  

5.4.3 Direction for ecological goods and services policy in Ontario over the next year 

 Over the next year the development of ecological goods and services policy in 

Ontario would be expedited by the achievement of the following objectives.  First, a 

clear, consistent definition of ecological goods and services should be developed that 

recognizes actions that provide environmental „goods‟ and excludes actions that lead to 

the reduction of environmental „bads‟.  This definition should be communicated to all 

groups and organizations with stake in ecological goods and services policy and should 

become the standard definition used in Ontario and Canada.  

 Second, a decision needs to be made as to whether ecological goods and services 

policy will be used to enhance farm incomes or as a means of securing valuable 

environmental goods and services from the countryside.  I suggest the latter option but 

understand and acknowledge that the former could be a more politically palatable option.  

This is a critical decision and will determine the direction of many aspects of policy 

development including which level of government and which ministry is responsible for 

policy development, the preferred choice of incentive mechanism and whether the 

program is broad-based or targeted. 

 Finally, lessons should be continue to be derived from pilot projects in Ontario 

and Canada, experiences with ecological goods and services policy in PEI and 

internationally and debate on policy issues amongst groups and individuals with policy 

responsibility in Ontario.  Ecological goods and services policy will be developed in a 
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dynamic environment and will be a constantly moving target.  It will be necessary to 

reassess the context under which ecological goods and services policy is being 

developed, implemented and administered constantly.          

5.5 Conclusion 

 The purpose of this chapter was to develop an understanding of the state of 

ecological goods and services policy in Ontario.  In order to fulfill this purpose, this 

chapter was divided into three main sections.  First, the process of using in-depth 

interviews in this research was presented.  Second, the results from conducting in-depth 

interviews were presented.  This section was separated into sub-sections; each addressing 

an issue in ecological goods and services policy design.    The final section of this chapter 

presented the lessons learned from the analysis of the results from the in-depth 

interviews.  The purpose of this chapter was fulfilled by meeting the following 

objectives: 

1. Described the in-depth interviewing process as applied in this research 

2. Presented the views, perceptions and opinions of interviewees on issues of 

importance to ecological goods and services policy development in 

Ontario
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Chapter 6 – Supply of Ecological Goods and Services in Ontario 

6.1 Introduction 

This chapter presents a preliminary estimate of the inventory of ecological good and 

services producing private rural agricultural land and the potential costs of enrolling that land in 

a payment for ecological goods and services program in Ontario.  This chapter also contains a 

discussion of opportunities for policy integration and a supply analysis. This information adds 

context to discussions about the potential fiscal implications of a government run ecological 

goods and services provision program by providing cost projections.  The estimates contained in 

this chapter represent upper-bound estimates of the land that could be enrolled in an ecological 

goods and services program in Ontario.    

The ArcGIS suite of programs was used to generate the data for this analysis using GIS 

map layers from Agriculture and Agri-Food Canada, the Data Research Center at the University 

of Guelph and the Ontario Ministry of Natural Resource‟s Land Inventory of Ontario.   The data 

from this analysis were then used to analyze the potential costs of an environmental goods and 

services provision program in Ontario under scenarios based on participation and payment rates.  

The purpose of this chapter is to better understand the context of ecological goods and services in 

Ontario. 

The method used in this analysis follows from Sparling et al. (2008) who estimated the 

nature and extent of lands that would qualify for an environmental goods and service provision 

program in Manitoba.  Sparling et al. estimated the number of acres in Manitoba that would be 

eligible for environmental goods and service payments under four types of land: riparian areas, 
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wetland, upland areas
8
 and ecologically sensitive lands.  Sparling et al. used this estimate of the 

number of acres to characterize the total costs and benefits associated with a provincial 

environmental goods and services program.  This analysis differs from Sparling et al. because 

they also included a calculation of projected benefits while this analysis will not include such a 

calculation.  This analysis also differs from Sparling et al. in how eligible lands are identified in 

the GIS analysis because of the availability of data for Ontario was different from what was 

available in Manitoba.   

This chapter begins with a description of the data, GIS processes and assumptions used to 

calculate the inventory and current supply of ecological goods and services in Ontario.  This is 

followed by a presentation of the results of the GIS analysis.  This section includes an analysis of 

the results and projection of the costs of a payment for ecological goods and services program in 

Ontario.  This chapter concludes with a discussion and conclusion.   Calculation using GIS are 

not perfect as the results are only as good as the data and processes used in the calculated. 

Therefore the data limitations of this GIS analysis will be discussed in this section.  Implications 

stemming from this analysis are derived for ecological goods and services policy in Ontario.   

6.2 Description of GIS Analysis Data, Processes and Assumptions 

 In order to clearly explain how I calculated the results of this GIS analysis I will first 

explain the data, processes and assumption used in the GIS analysis.   GIS data were obtained 

from Agriculture and Agri-Food Canada, the Data Research Center at the University of Guelph, 

Natural Resources Canada and the Ontario Ministry of Natural Resource‟s Land Inventory of 

Ontario.  The data layers collected included: 

                                                 
8
  Upland areas refer to natural woodlands and grasslands.  
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 Detailed base map of Ontario 

 County boundaries 

 Land cover classifications 

 River and stream networks 

 Soil class data 

 Lot data
9
 

 Protected or public lands  

o Conservation Areas 

o Wildlife Management Areas 

o Wildlife Refuges 

o Parks (Municipal, Federal and Provincial) 

o Road Allowances 

o Crown Leased Land 

 Agricultural land rental rates 

 

The scope of this GIS analysis is limited to Southern Ontario. Figure 6.1 displays the area of 

Southern Ontario included in this analysis.  Southern Ontario is the most populated area of the 

province and contains the majority of productive agricultural land. This area includes all or parts 

of thirty-five counties.  Most counties were included in full, except for: Peterborough, Hastings, 

Lennox & Addington, Frontenac and Renfrew. Portions of these counties were removed from the 

analysis because I determined that they did not include significant agricultural lands. 

Certain urban areas were also removed from the analysis because their inclusion would lead 

to the identification of lots in urban areas from which ecological goods and services would be 

estimated.
10

  The urban areas removed from the analysis were removed on the basis of the border 

of the municipality.  Unfortunately, municipal boundaries encompass more than just urban areas 

and therefore the decision to remove each urban area was done on a case-by-case basis. I 

determined if a municipality should be removed from the analysis on the basis of whether 

                                                 
9
 Land Inventory Ontario (2007) defines a lot as a surveyed area that subdivides a township.  

10
 The municipalities removed were: Windsor, Orillia, St. Thomas, Barrie, Guelph, Stratford, Goderich, Waterloo, 

Kitchener, Orangeville, Mississauga, Peterborough, Coburg, Toronto and Newmarket. All other municipalities 

remain in the analysis.  
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Figure 6.1 Map of Southern Ontario with County Labels 

 
Source: Author‟s map derived from GIS data from the University of Guelph‟s Data Research Center
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significant lots of rural land fell inside the municipal boundaries. I acknowledge that the 

urban areas removed contain some rural land that will then not be counted in the analysis.  

At the same time, the inclusion of other urban areas leads to the inclusion of lots and 

therefore potential ecological goods and services producing lands within urban areas.  

The area in the scope of this research will be referred to as Southern Ontario in this 

chapter.  

Figure 6.2 presents a chart showing the data and GIS processed used to calculate the 

inventory of ecological good and services producing forests, wetlands and grasslands on 

private land in Southern Ontario.  The darkest shaded boxes in this chart represent data 

inputs, the next darkest shaded boxes represent intermediate data layers in the GIS 

analysis, the lightest shaded boxes represent data outputs and outlined unshaded boxes 

represent the GIS processes used to create data layers.  Arrows originate from data 

sources and go through GIS processes before resulting in new data layers and the 

arrowhead.   

The first step in Figure 6.2 is related to setting the scope of the analysis as non-

agricultural counties; portions of counties and urban areas were removed from the 

Southern Ontario base layer.  This process was described above.   

The next step was the removal of non-private lands from the analysis.   As parcel data 

differentiating between private and public land were not available at the time of the GIS 

analysis.  The Ontario Ministry of Natural Resource‟s Land Inventory of Ontario reports 

that parcel data delineating between private and public land is currently in progress.  

Incorporating this data into this type of analysis in the future will increase the relevancy 

of estimates.   Therefore another method for identifying private agricultural land was 
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1. A clip refers to the GIS process of removing parts of the base layer, in this case the Southern Ontario Base Layer, that overlap with another data layer.  

2. Extract by mask is a GIS process which extracts the information in a given data layer based on where that data overlaps with another data layer.  This 

process is used for data in raster format.  
3. Convert raster to polygon is a GIS process to convert data in raster format to polygon format. This was necessary because areas cannot be calculated in 

raster format.   

4. An intersection creates a new data layer based on combining the information contained in two data layers where they intersect.  
5. The Universal Transverse Mercator (UTM) coordinate system is a grid-based method of specifying locations on the Earth‟s surface. UTM zones 17 and 18 

contain Southern Ontario.  
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necessary.  The first step used in an attempt to limit the scope of this analysis to 

private land was to remove lands that are known to be public from the analysis.  To do so, 

data on conservation areas, national and provincial parks, natural wildlife reserves and 

sanctuaries and crown-leased land were combined and clipped from the Southern Ontario 

base layer. A clip is a GIS process used to remove part of a data layer based on where it 

overlaps with another data layer.  In this case, public lands were clipped from the 

Southern Ontario based layer. 

With the scope of the Southern Ontario base layer prepared it could now be used to 

set the scope of the land cover classification data.  The land cover data used came from 

the Circa 2000 Land Cover for Agricultural Regions of Canada produced by Agriculture 

and Agri-Food Canada and was based on 2000 satellite imagery.   This data came in two 

layers depicting land cover classifications in 30 meter by 30 meter pixels for land in 

Ontario and Quebec falling in Universal Transverse Mercator (UTM) zones 17 and 18. 

The Universal Transverse Mercator (UTM) coordinate system is grid-based method of 

specifying locations on the Earth‟s surface.  Ontario spans UTM zones 15, 16, 17 and 18 

though Southern Ontario is contained in zones 17 and 18.  

A process called „extract by mask‟ was used to clip the land cover classification data 

layer to the extent of the Southern Ontario base layer. Extract by mask is a GIS process 

which extracts the information in a given data layer based on where that data overlaps 

with another data layer.  A clip is a GIS process used to remove part of a data layer based 

on where it overlaps with another data.  An extract by mask is essentially a clip used on 

raster data.  Satellite data is typically stored in raster format as a matrix of pixels to define 

where feature are located.  The land cover classification data was also in raster format 
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and it was necessary to convert it to vector format because it is not possible to calculate 

the area of data in raster format. 

Once in vector format, it was possible to separate out individual land cover classes 

into separate layers.  The land cover classification data layer was originally delineated 

into the following land cover classes: 

 Water 

 Exposed rock 

 Built-up 

 Shrubland 

 Wetland 

 Grassland 

 Annual Crops 

 Perennial Crops 

 Pasture 

 Coniferous 

 Deciduous 

 Mixed forests 

Following Sparling et al. (2008) a number land cover classifications were not used in 

this analysis because they were not considered to be potential ecological good and service 

producing lands.  For example, a land cover class identified areas of exposed rock.  

Exposed rock is not considered to have the potential to provide ecological goods and 

services and therefore was not included in cost projections.  The following land cover 

classifications were not used in the GIS analysis: 

 Water
11

 

 Exposed rock  

 Built-up 

 Shrubland  

 

                                                 
11

 Although the water layer could potentially identify areas that could supply ecological goods and 

services, it was not used in the GIS analysis because of the inclusion of the river and stream network data 

that was later used in the calculation of existing and permanent riparian buffers.  
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The land cover classes that remained in the analysis were grouped into four broad 

categories.  This is appropriate for this analysis because, for the sake of making cost 

projections, it does not matter whether a forest is made up of deciduous, coniferous or 

mixed trees.   Therefore, coniferous, deciduous and mixed forests were grouped together 

as forest covers. Similarly, annual crops, perennial crops and pasture were grouped 

together as agricultural land covers. The following land cover classes were included in 

the GIS analysis: 

 Wetland 

 Grassland 

 Agricultural
12

  

 Forest
13

 

Wetlands, grasslands and forests were combined into one layer representing potential 

ecological good and service producing lands.  Agricultural land cover data were 

separated into another layer.   

 The next step further limited the scope of this analysis to private agricultural land.  

The best available data layer for this purpose was determined to be the improved lot 

fabric data for Ontario from the Ontario Ministry of Natural Resources. A lot is a portion 

of a concession that can include multiple parcels of land. These data also included road 

allowances, which were removed from this analysis. Although individual parcels cannot 

be distinguished with these data and they do not delineate between private and public 

ownership, the can be used to determine the area of land that is wetland, grassland or 

forest that exists in the same lot as agricultural land.  This is not an ideal method of 

determining the quantity of potential EG&S supplying land types on private land but it is 

                                                 
12

 Agricultural land cover is made up of annual crops, perennial crops and pasture 
13

 Forest land cover is made up of coniferous, deciduous and mixed forests 
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the best available proxy until parcel data delineating between private and public land 

parcels in Ontario are available. 

The improved lot fabric data were intersected with land cover data identifying 

agricultural land in order to identify all lots that include agricultural land in Southern 

Ontario. An intersection is a GIS process that creates a new data layer based on the data 

from where two data layer overlap.  For the purpose of this analysis, the lots that contain 

agricultural land are assumed to be privately owned.  These private agricultural lots were 

then intersected with the land cover data representing ecological goods and services to 

calculated the inventory of ecological goods and services producing lands on private land 

in Southern Ontario.         

Figure 6.3 presents a chart representing the data and processes used to calculate the 

inventory of ecologically sensitive agricultural land in Southern Ontario.   The 

calculation uses the same data and processes up to the point where agricultural and 

ecological good and services land covers were separated from the original land cover 

layer.  At this point soil data for Southern Ontario were used to differentiate between soil 

classes.  Following Sparling et al. (2008), land classes 4, 5, 6 and 7, as identified 

according to the Canadian Land Inventory system of soil capability classes, were 

assumed to be ecologically sensitive. Soils classified as 4 or higher have limited to no 

agricultural productivity and farming in these soils could lead to deterioration of the soil.  

Ecologically sensitive soil data were intersected with agricultural land cover in order to 

obtain an estimate of ecologically sensitive lands in Southern Ontario.  Ecologically 

sensitive lands were identified as those lands that which are currently in agriculture but  
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1. A clip refers to the GIS process of removing parts of the base layer, in this case the Southern Ontario Base Layer, that overlap with another data layer.  

2. Extract by mask is a GIS process which extracts the information in a given data layer based on where that data overlaps with another data layer.  This 

process is used for data in raster format.  
3. Convert raster to polygon is a GIS process to convert data in raster format to polygon format. This was necessary because areas cannot be calculated in 

raster format.   

4. An intersection creates a new data layer based on combining the information contained in two data layers where they intersect.  
5. The Universal Transverse Mercator (UTM) coordinate system is a grid-based method of specifying locations on the Earth‟s surface. UTM zones 17 and 18 

contain Southern Ontario.  
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are relatively less productive for agricultural uses, because of poor soil quality, and may 

cause environmental harm if mismanaged.   

Figure 6.4 presents a chart describing the data and process used to calculate both 

existing and potential additional riparian areas.  In order to calculate existing and 

additional potential riparian areas it was necessary to use the processes described in 

Figures 6.2 and 6.3.  Therefore, Figure 6.4 again depicts those data and processes used in 

those Figures.   Data on waterways was represented by Water Virtual Flow data from the 

University of Guelph‟s Data Resource Center.  Riparian areas were identified by creating 

buffers on all watercourses in Southern Ontario. ArcGIS contains a process called 

„buffer‟ that creates a layer of polygons representing buffers of a certain width around 

another layer.  Four scenarios, using 3 meter, 10 meter, 25 meter and 50 meter riparian 

buffers, were developed. Additional potential riparian areas were identified by the 

intersection between the created buffers and the agricultural land cover. Ecologically 

sensitive lands were clipped from the additional potential riparian buffer areas in order to 

avoid double counting of potential ecological good and services producing lands.   

Existing riparian buffers were calculated through the intersection between the private 

ecological good and services lands (i.e. the data output described in Figure 6.2) and the 

riparian buffer layers.  
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1. A clip refers to the GIS process of removing parts of the base layer, in this case the Southern Ontario Base Layer, that overlap with another data layer.  

2. Extract by mask is a GIS process which extracts the information in a given data layer based on where that data overlaps with another data layer.  This 

process is used for data in raster format.  
3. Convert raster to polygon is a GIS process to convert data in raster format to polygon format. This was necessary because areas cannot be calculated in 

raster format.   

4. An intersection creates a new data layer based on combining the information contained in two data layers where they intersect.  

5. Buffer is a GIS process that creates a polygon data layer of a user-defined width around a polygon data layer.  
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Figure 6.5 presents a chart representing the data and processes used to calculate 

average rental rates of land by county.  Agricultural land rental rates were derived by 

county from data provided by the Natural Resources Canada based on agricultural land 

rentals rates from the 2006 Census of Agriculture.  Agricultural land rental rates were 

derived by from a national 5 km resolution binary map of annual agricultural land values 

compiled by Natural Resources Canada based on the 2006 Census of Agriculture.  

County border data in Southern Ontario was used to separate data from the national 

agricultural land value map using a GIS function called a clip.   Once separated from the 

national agricultural land value data layer, the mean annual  agricultural rental rate of 

land  in each county was derived in $/hectare/year, and then converted into $/acre/year.   
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1. Extract by mask is a GIS process which extracts the information in a given data layer based on where that data overlaps with another data layer.  This 

process is used for data in raster format.  
2. The Spatial Analyst – Zonal Statistics tools is used to calculate statistics on a given area of raster data.  In this case, each the average county rental rate was 

calculated in each county based on raster data contained rental rate data across each county.   
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6.3 GIS Results 

Table 6.1 presents my estimate the total acres of ecological goods and services 

producing lands by county in Southern Ontario.  Total ecological good and service 

producing lands and ecologically sensitive land were calculated as described in the 

previous section in Figures 6.2 and 6.3, respectively.  The total area of potential 

ecological goods and services producing forests, grasslands, wetlands and ecologically 

sensitive areas were estimated to be 4,796,192 acres, 77,963 acres, 567,430 acres and 

2,877,059 acres respectively for the study area.  This is a total of 8,318,643 acres of 

potential ecological goods and services producing lands.  Of this area, forests, wetlands 

and grasslands represent existing ecological good and service producing lands, while 

ecologically sensitive lands represent potential additional ecological good and service 

producing land.  Figure 6.6 shows the existing supply of ecological good and services 

producing lands in Southern Ontario.  This figure is derived from Table 6.1 and shows 

that there is a total of over 5.4 million acres of ecological good and service producing 

private land in Southern Ontario.   

In comparison, Conservation Ontario (2010) reports that Ontario‟s Conservation 

Authorities own approximately 353,360 acres of land.  Table 6.2 displays the land area in 

Southern Ontario that is protected in National or Provincial Park, Bird Sanctuaries, 

Nature Reserve and Natural Wildlife Areas.  The total land area protected in these areas 

in Agro-Ontario is 215,525 acres.  Figure 6.7 shows the area of existing private 

ecological goods and services supply compared to existing protected areas in Southern 

Ontario. From this Figure, it is clear that total protected areas are far less than existing 

private ecological goods and services supply, hence private landowners can potentially 

play a significant role in Ontario‟s ecological goods and services producing lands.   
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The counties that contained the greatest inventory of forest are generally large counties 

with relatively low populations.  These counties are located either on the shores of 

southern Georgian Bay (Bruce, Grey and Simcoe) or in Eastern Ontario (Renfrew, 

Lanark, Leeds & Grenville, Ottawa-Carlton, Hastings and Stormont, Dundas & 

Glengarry).  Grasslands are also a feature of some Eastern Ontario counties but are far 

more prevalent in central Ontario (east of the Greater Toronto Area) than elsewhere in the 

province.   

Also interesting about the estimate of grassland is the fact that many counties 

contain little to no grassland area and these counties are dispersed across the province.  

For example, it is surprising that Renfrew contains an estimated 2 acres of grassland 

while its neighbor to the south, Lanark, has over 5,000 acres of grassland.  The 

distribution of wetlands appears to follow a similar pattern to that of forests; the counties 

surrounding Georgian Bay and Eastern Ontario counties all contain many acres of 

wetlands, as do those counties east of the Greater Toronto Area.   The distribution of 

ecologically sensitive lands across counties does not appear to follow any discernable 

pattern.    

Essex County had the lowest quantity of total potential ecological goods and 

services producing lands.  A possible explanation for this low total includes the flat 

topography of the county and the resulting potential for agricultural production that may 

have led to removal of forest, draining of wetlands and plowing of grasslands.   Another 

possible explanation is the size of the county or the presence of a large urban area.  This 

final explanation may hold some explanatory power as the 6 counties with the lowest 

total potential ecological goods and services area (Brant, Essex, Halton, Hamilton-
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Wentworth, Peel and Waterloo) are all smaller counties and they all contain urban areas 

of over 100,000 people.  On the other hand, the 6 counties with the largest total potential 

ecological goods and services area (Grey, Hastings, Lanark, Leeds-Grenville, Simcoe and 

Stormont, Dundas & Glengarry) are all large counties relative to others in Agro-Ontario 

and, with the exception of the city of Barrie in Simcoe, these counties do not contain 

large urban areas.     

Table 6.3 represents the total acres of additional potential riparian areas by county 

according to the riparian buffer width scenarios of 3 meters, 10 meters, 25 meters and 50 

meters.  The total number of acres of additional potential riparian buffers in these four 

scenarios was estimated to be 67,681 acres, 232,511 acres, 620,766 acres and 1,409,388 

acres respectively. The area of riparian buffers in each county is influenced by two main 

factors.  First, the prevalence of waterways in the county.  Regardless of the size of the 

county, if there is no water flowing through it, there will be no riparian areas.  Second, 

the amount of agricultural land in each county classified by Canadian Land Inventory as 

class 1, 2 or 3 lands.  The presence of high quality agricultural land and waterways leads 

to a high prevalence of riparian buffers.  Other factors such as the size of the county and 

the presence of urban areas also likely influence the riparian area in each county.   

Potentially interesting results can also be found by looking at the area of existing 

riparian buffers, existing forest, grassland or wetland in riparian areas, in each county.  

Table 6.4 presents the acres of existing riparian areas by county. The area contained in 

this table was previously counted in Table 6.1 and does not represented additional 

ecological good and service producing lands because these lands were previously counted 

as forest, grassland and wetlands. Factors influencing the area of existing riparian buffers  
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include the prevalence of waterways and presence of high quality agricultural land. The 

prevalence of waterways would increase the prevalence of existing riparian areas while 

the presence of high quality agricultural land would likely decrease the prevalence of 

existing buffers as farmers would be more likely to have converted existing buffers to 

agricultural production.   

Table 6.5 represents the percentage of existing riparian buffers versus potential 

additional riparian buffers under the four buffer width scenarios. Existing riparian buffers 

are those riparian areas that are currently forests, wetlands and grasslands.  Potential 

additional riparian buffers are those riparian areas that are currently agricultural land but 

could be converted to some other land use to provide riparian buffers. The percentage of 

total existing riparian buffers versus total potential additional riparian buffers in Southern 

Ontario is 97%, 99%, 99% and 98% under the 50, 25, 10 and 3 meter buffer width 

scenarios. This suggests that there is nearly the same area of existing riparian buffers as 

potential riparian buffers in Southern Ontario.   While on the whole there is near the same 

amount of existing and potential additional riparian buffers in Southern Ontario, some 

counties have far more of one then the other.  For example, the two South-Western most 

provinces in the Ontario, Essex and Kent, have around 10% as much existing riparian 

buffer as they have potential for additional riparian buffers.  Nearby Lambton and 

Middlesex both have less than 50% as much existing riparian buffer as they have 

potential for additional riparian buffers.  On the other hand, the counties East of the 

Greater Toronto Area and Eastern Ontario generally contain more existing buffer area 

than potential additional buffer area.   In some cases, specifically in Hastings, Lanark, 

Frontenac and Leeds-Grenville, the percentage of existing buffer areas far exceeds the  
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potential for additional riparian buffers. These results are not surprising as it would be 

expected that counties renowned for agricultural production, Southern, South-Western 

Ontario and far Eastern Ontario, would have more agricultural production in riparian 

areas than counties with less or lower quality agricultural production (Central Ontario 

between the Greater Toronto Area and Ottawa).   

In order to project the cost of a payment for ecological goods and services 

program in Ontario, it was important to first calculate the average rental rate of land in 

each county to use as the determinant of program payment rates in each county.  The 

average rental rate of agricultural land in each county is represented in Table 6.6.  The 

rental rate was calculated as the average per acre per year rate in each county using the 

data created by Natural Resources Canada based on the 2006 Census of Agriculture as 

described in section 6.2 and Figure 6.6.   In order to verify the rental rate calculations in 

Table 6.6, I will compare these rates to data from Agriculture and Agri-Food Canada 

(2006) on regional rental rates of agricultural land based on Census Agricultural Regions.  

Census Agricultural Regions and the counties included in those regions in this analysis 

are presented in Table 6.7. Agriculture and Agri-Food Canada used data collected 

through the annual Farm Financial Survey to calculate median rental rates of farmland 

based on Census Agricultural Regions.  The median annual rental rates derived through 

the Farm Financial Survey of 2006 are presented in Table 6.8.  Comparing the regional 

medians contained in Table 6.8 to the rental rate calculated for each county in Table 6.6 

shows that the average rental rates of agricultural land derived in this GIS analysis are 

similar to the regional average rental rates calculated by Agriculture and Agri-Food 

Canada.  Estimates of the average rental rate of farmland in the counties in the Southern  
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Ontario Region ranged from around $73/acre/year in Niagara to around $155/acre/year in 

Kent, while the other counties fit near the regional estimate of $125/acre/year.  Estimates 

in the Western Ontario Region ranged more widely with estimated average land rental 

rates of around $20/acre/year in Grey County to over $150/acre/year in Perth.  Only Perth 

and Waterloo exceed the Farm Financial Survey‟s estimated $75/acre/year median rental 

rate of farmland in the Western Ontario Region, suggesting that my estimates may be a 

bit lower than the estimates found through the Farm Financial Survey.  In the Central 

Ontario Region, the highest estimated average land rental rate was just over $58/acre/year 

in York and the lowest was $13/acre/year in Hastings.  The estimated average land 

rentals rates in the Central Ontario Region appear to be in line with the estimate of 

$35/acre/year from the Farm Financial Survey.  Finally, in the Eastern Ontario Region, 

estimated average land rental rates ranged from a high of over $71/acre/year in Stormont, 

Dundas and Glengarry to a low of around $12/acre/year in both Frontenac and Lennox-

Addington.  Again, the estimated average rental rates of land I calculated conform well to 

the estimate of $30/acre/year derived from the Farm Financial Survey.     

 Figure 6.8 shows the relationship between the average land rental rate of each 

country and the percentage of existing to potential additional riparian areas in that same 

county.  The trend line contained in this Figure shows a clear negative trend between the 

percentage of existing to potential riparian area to average land rental rates.  This means 

that the counties that have land that is of high agricultural productivity or value are likely 

to have less existing riparian buffer areas than counties with lower valued agricultural 

land.    
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6.4 Projected Costs of a Payment Ecological Goods and Services Program in 

Ontario  

The objective of this analysis is to estimate the potential cost of a provincial 

ecological goods and services program that targets the provision of ecological goods and 

services from private rural agricultural land. This section describes the design of the 

ecological goods and services program used to estimate the cost.  The cost estimate is 

based on three rates of participation and two payment rates per county.  

The three rates of participation were set at 100%, 50% and 10% in order to 

present a range of potential costs and land enrollments that could occur based on program 

design and implementation.  Participation includes the enrollment of existing ecological 

good and service producing lands as well as new lands.  While 100% participation is 

highly unlikely in reality, estimating program costs using this scenario results in an 

upper-bound estimate of costs.  The 50% participation rate represents a conservative 

estimate of participation in a program targeted towards broad-based participation. 

England‟s Environmental Stewardship scheme has enrolled over 60% of farmland in 

England (Chapter 4) and the same could occur in Ontario depending on program design 

and implementation.  The final scenario uses an adoption rate of 10%.  This scenario was 

used to represent a lower-bound projection of program costs.   

Payment rates are set at 50% and 25% of the average county rental rate.  The 

reason that these payment rates were chosen stems from the fact that the targeted 

ecological goods and services providing lands in this analysis are assumed to be of 

marginal agricultural productivity because either (1) the land is not currently being used 

in agricultural production as is the case with wetlands, forests and grasslands, or (2) the 

land has been identified as ecologically sensitive land because of the presence of low 
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quality soil.   For this reason, it is possible that program payment rates below the average 

agricultural land rental rate in each county could induce participation.  The payment rates 

by county are included in Table 6.6.   

For this analysis, I assumed that any agricultural landowner would be able to 

participate in the program and participation would be voluntary.  It should be noted that, 

due to data limitations, the eligible area of wetlands, grasslands and forests potentially 

includes land not owned by agricultural producers as lots identified as containing 

agricultural land could also contain parcels of privately owned non-agricultural land.  

Table 6.9 reports the number of eligible acres of potential ecological goods and 

services producing lands in each county at each program participation level.  The number 

of total eligible acres in each county is the sum of the eligible acres of forests, grasslands, 

wetlands and ecologically sensitive lands presented in Table 6.1.  Table 6.9 also 

calculates the cost of enrolling the eligible acres under each scenario according to the 

payment rate scenarios of 50% and 25% of the average annual rental rate of agricultural 

land in each county.  

The total cost of a provincial ecological goods and services program with a 

payment rate of 50% of the average agricultural land rental rate in each county is 

estimated to be around $24 million/year with nearly 2.5 million acres enrolled at 10% 

participation , $119 million/year with over 4.1 million acre enrolled at 50% participation 

and $238 million/year with over 8.3 million acres enrolled at 100% participation.  The 

cost per Ontario citizen under this payment rate is estimated to be $1.95/year with 10% 

participation, $9.77/year with 50% participation and $19.54/year with 100% 

participation. The total cost of a provincial ecological goods and services program with a 
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payment rate of 25% of the average agricultural land rental rate in each county is 

estimated to be around $12 million/year with 10% participation, $59 million/year with 

50% participation and $119 million/year with 100% participation.  The cost per Ontario 

citizen under this payment rate is estimated to be $0.98/year with 10% participation, 

$4.89/year with 50% participation and $9.77/year with 100% participation.  Note that 

these figures do not include start up costs, administration costs, monitoring and 

verification costs or evaluation costs.  

 The cost of enrolling potential riparian buffers was calculated according to 

riparian buffers of varying widths rather than by participation rates.  In effect, 100% 

participation was assumed in the calculation of the cost of enrolling potential riparian 

buffers.  Table 6.10 represents the cost of making payments for new riparian buffers 

according to the varying riparian buffer widths (Table 6.3) under payment rates equal to 

50% and 25% of the average rental rate of agricultural land in each county (Table 6.6).   

Table 6.10 does not include existing riparian buffers, as they were included in the cost 

projection in Table 6.9, and I thereby avoid double-counting.  The total annual cost of 

payments for all riparian buffers in Southern Ontario based on a payment rate of 50% of 

the average agricultural rent rate in each county are around $2.6 million/year, $9 

million/year, $24 million/year and $55 million/year for 3 meter, 10 meter, 25 meter and 

50 meter riparian buffers respectively.  The total annual cost of payments for all riparian 

buffers in Agro-Ontario based on a payment rate of 25% of the average agricultural rent 

rate in each county are around $1.3 million/year, $4.5 million/year, $12 million/year and 

$28 million/year for 3 meter, 10 meter, 25 meter and 50 meter riparian buffers 

respectively.   
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Again, these figures only represent payments made to landowners and do not include start 

up costs, administration costs, monitoring and verification costs or evaluation costs. 

 Table 6.9 and Table 6.10 report estimates of the individualized cost to each 

Ontario citizen as a result of making payment to secure ecological goods and services 

from private rural land in Ontario.  Table 6.11 reports the individualized annual cost for 

each scenario and payment rate for both the potential riparian areas and the other 

ecological goods and services producing lands by adding together the individualized 

annual cost calculations from Tables 6.9 and 6.10.   The cost to each Ontario citizen 

ranges from a low of $1.20 year/citizen for a program scenario of 3 meter riparian 

buffers, 10% participation rate and a 25% payment rate to a high of $24.09 year/citizen 

for a program scenario with 50 meter riparian buffers, 100% participation and a 50% 

payment rate.   

Table 6.12 summarizes the projected total annual cost, under the aforementioned 

scenarios, by adding the total cost projections in Tables 6.9 and 6.10.   The total projected 

annual cost of an Ontario ecological goods and services program ranged from a low of 

approximately $13 million a year, under a program scenario with 3 meter riparian 

buffers, 10% participation rate and a 25% payment rate, to a high of approximately $293 

million a year, under a program scenario with 50 meter riparian buffers, 100% 

participation and a 50% payment rate.  

6.4.1 Business Risk Management Programs in Ontario 

In order to contextualize the figures presented above, I will compare the estimated 

program costs to the amount spent by OMAFRA on business risk management programs 

each year.  This example is intended to show how the funding required to finance a  
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provincial ecological goods and services program can be integrated and added to existing 

farm support programs.  

 The business risk management suite of programs is intended to support farm 

operators who experience unexpected losses due to adverse weather, market or financial 

conditions. Business risk management programs under the Growing Forward agricultural 

policy framework are administered on behalf of Agriculture and Agri-Food Canada and 

OMAFRA by Agricorp.   Table 6.13 presents the farm incomes support programs and 

payments made through Agricorp in Ontario over the period from the 2005-2006 season  

to the 2008-2009 season.  Programs administered by Agricorp include AgriStability, 

which compensates farmers when their farm margins fall below a percentage of their 

historical margins, and Production Insurance, which protects farm from crop losses and 

reduced yields due to adverse weather and other insured harm.
14

 Agricorp also 

administers ad hoc programs such as the Ontario Cattle, Hog and Horticulture Payment 

Program and the Ontario Grain and Oilseed Program, which provide income support to 

producers in sectors facing financial distress.  The average annual farm income support 

payments in Ontario over the past four seasons was calculated to be in excess of $378 

million per year.    

The average annual farm income support payments made through Agricorp over 

the past four seasons exceed the upper bound projected cost of a payment for ecological 

goods and services program in Ontario by nearly $100 million a year. There could be 

potential for integrating and adding an ecological goods and services program into the 

business risk management suite of programs.  This could be beneficial to agricultural 

producers on  

                                                 
14

 AgriStability was formerly called the Canadian Agricultural Income Stabilization program or CAIS 
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a number of fronts.  For one, such a program would provide a stable level of income 

support to agricultural producers and could thereby reduce the need for, or at least the 

magnitude of, ad hoc income support programs.  In addition, such a program could result 

in the provision of valuable ecological goods and services in exchange for farm income 

support.   

Figure 6.9 shows a comparison between the average annual expenditure on farm 

income support programs in Ontario from 2005 – 2009 and the projected cost of a 

payment for ecological goods and services program in Ontario under three scenarios 

illustrating varied participation rates and riparian buffer widths. Scenario A has a 

projected cost of approximately $13 million per year based on a participation rate of 10% 

and a riparian buffer width of 3 meters.  Scenario B has a projected cost of approximately 

$143 million per year based on a participation rate of 50% and a riparian buffer width of 

25 meters. Scenario C has a projected cost of approximately $293 million per year based 

on a participation rate of 100% and a riparian buffer width of 50 meters.  The average 

annual expenditure on farm income support program over the period from 2005 – 2009 

was approximately $379 million per year.  The Figure shows that program costs may 

amount to a relatively small portion of the annual expenditure on farm support programs.  

Again, there could be potential for using a payment for ecological goods and services 

program as an alternative method of farm income support by integrating it within the 

existing farm income support budget.          

A payment for ecological goods and services program could work as an income 

stabilization scheme because agricultural producers would receive steady annual program 

payments that are not tied to changes in agricultural productivity or commodity prices.   
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Payments through such a program would be guaranteed for the length of the contract and 

agricultural producers could budget their resources accordingly.  Agricultural producers 

could also receive the same total amount of income support while also being recognized 

for providing valuable ecological goods and services through their land stewardship.  

Formal recognition of the beneficial stewardship actions of agricultural producers could 

enhance the perception that non-agricultural producers hold of the agricultural sector. 

There could be potential for incorporating a payment for ecological goods and services 

program into the business risk management suite of programs because it would be a 

stable income stream for landowners as well as providing benefits to the taxpayers who 

are financing existing business risk management programs.  The Conservation Reserve 

Program in the United States emerged as an alternative to traditional farm income support 

programs in the 1980‟s when there were large changed in commodity prices.  There could 

be potential for an payment for ecological goods and services program emerging in 

Ontario and possibly Canada that also provides an alternative to traditional farm income 

support programs.    

6.5 Discussion and Conclusions 

6.5.1 Inventory and Current Supply of Ecological Goods and Services from Private Land 

in Southern Ontario 

Above I presented results from the GIS analysis that represented the inventory 

and current supply of ecological goods and services from private land in Southern 

Ontario.  Figure 6.10 shows the existing and potential additional supply of ecological 

goods and services from private land in Southern Ontario based on three scenarios of 

varied program participation and riparian buffer width.  This Figure show that there is an 

existing supply of approximately 5.4 million acres of ecological good and service  
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producing private land in Southern Ontario.  Program scenario A assumes a participation 

rate of 10% and 3-meter riparian buffers has the potential to increase supply to 

approximately 5.8 million acres. Program scenario B assumes a participation rate of 50% 

and 25-meter riparian buffers has the potential to increase supply to approximately 7.5 

million acres. Program scenario C assumes a participation rate of 100% and 50-meter 

riparian buffers has the potential to increase supply to approximately 9.4 million acres. 

Figure 6.10 also indicates that a zero price is being paid for existing ecological goods and 

services supply at this time.  

Figure 6.10 also indicates that current privately supplied ecological goods and 

services are supplied at a price of zero.  That is, most landowners currently supplying 

ecological goods and services have not been paid for that supply.   As I explained in my 

statement of the economic problem this research addresses (Chapter 1), landowners may 

supply ecological goods and services intentionally or unintentionally as a positive by-

product of their land use and management decisions.   Landowners are also bear the cost 

of that provision.  A question that arises is: why would landholders supply goods and 

services for which there is a zero price.  Two possible answers for this question are 

explored in the following section.  

6.5.1.1 Motivations for Supply of Ecological Goods and Services at Zero Price 

In this section I will describe two possible explanations for why a landowner 

would choose to supply ecological goods and services at zero price.  First, a landowner 

may reap private benefits for the provision of a public good that outweigh the opportunity 

costs of using the ecological good and service producing lands for another purpose.  

Second, a landowner may not reap substantial private benefits from the ecological goods 

and services produced by his/her land but the cost of converting the land to another 
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productive use is perceived to be greater than the expected flow of benefits.  Both of 

these explanations will now be discussed in detail.   

Private Benefits of Producing a Public Good 

 The first explanation rests on the assertion that landowners reap value from the 

ecological goods and services produced on their land that are often assumed to be public 

goods. I believe it is a mistake to view ecological goods and services as pure public 

goods.  Drozdz (2009, p 123) reported that, “pure public goods, goods that are nonrival in 

consumption and non-excludable, exist in theory but rarely, if ever, in reality.”  

Assuming ecological goods and services are pure public goods leads to the assumption 

that producers of ecological goods and services cannot capture the benefits from their 

production for him or herself while excluding others.  The benefits from a pure public 

good are non-excludable, so that the owner of the public good cannot exclude other from 

enjoying the benefits. Pure public goods are also nonrival, so no amount of enjoyment of 

benefits reduces the possible enjoyment of benefits by others.  But, according to Drozdz 

(2009), in the case of many ecological goods and services, there is a degree of both 

excludability and rivalness.   

Take, for example, a scenic view of a wetland populated by waterfowl that is 

within a landowner‟s private property and can only be viewed from that property.  In this 

case, some ecological goods and services benefits are reaped by the landowner and those 

he wishes to give access to his property, while excluding others.  This would include 

benefits such as the scenic vista itself and recreation opportunities offered by the wetland 

and wildlife (hunting, nature viewing, etc.).  There is also rivalness in consumption; if the 

landowner hunts the waterfowl in his or her wetland, no other hunter will be able to hunt 
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those same waterfowl.  But there are also benefits of the landowner‟s provision of 

wetlands that are nonexcludable and nonrival.  For example, some people may value the 

existence of wetlands and resulting waterfowl habitat even if they cannot derive use value 

from the wetland or waterfowl habitat.  A landowner who enjoys the benefits of 

ecological good and services production on his land may not be concerned that others can 

free-ride on the ecological good and service benefits that either are non-excludable or that 

he or she does not wish to exclude from others.  The above stands as one possible 

explanation for the provision of ecological goods and services at zero price.   

To further clarify the above explanation as to why a landowner would supply 

ecological goods and services at zero price, I will use a series of graphs.  Figure 6.11 

represents a modification to the traditional aggregation of demand for public goods used 

in economics.  In Figure 6.11, two people demand a public good while one of those 

people (the landowner) has the ability to supply that public good.  Panel A presents the 

supply and demand of the public good for the landowner.  Panel B represents the other 

person‟s demand for the public good.  Panel C aggregates both the landowner‟s and the 

other actor‟s demand for the public good.  A detailed description of each panel follows 

below.  

Assume, first, that a landowner simultaneously supplies and demands ecological 

goods and services.
15

  Panel A of Figure 6.11 displays the supply (represented by S) and 

demand (represented by D1) of ecological goods and services for a landowner.  The 

intersection of supply and demand of for the landowner represents the point at which the 

internal benefits of ecological goods and services supply are equal to the internal costs.   

                                                 
15

 Included in this assumption is the implicit assumption that the landowner wishes to consume the goods 

and services it produces.  
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At the intersection between S and D1, the quantity of goods and services produced and 

consumed by the landowner firm is represented by Q1*.  P1MAX represents the 

maximum price that the landowner firm would pay for the first unit of good or service 

and Q1MAX represents the maximum quantity of goods and services demanded by the 

landowner firm as the price approaches zero.      

 Panel B of Figure 6.11 displays the demand (represented by D2) of the non-

landowner actor.  P2MAX represents the maximum price that the non-landowner actor 

would pay for the first unit of good or service and Q2MAX represents the maximum 

quantity of goods and services demanded by the non-landowner actor as the price 

approaches zero. 

 Panel C of Figure 6.11 displays the aggregation of demand for public goods.  D1 + 

D2 represents the aggregated demand curve.  Demand for public goods is aggregated 

vertically because of the nonrivalness attribute of public goods.  If one unit of a public 

good is supplied then demand for that one unit is satisfied for all users.  For the first unit 

of public good supplied, the aggregate price (or aggregate wiliness to pay of both users) 

is P1MAX + P2MAX.   There is kink in the demand curve, D1 + D2, at Q1MAX because 

at this point the landowner actor has no additional demand for the public good.   At the 

intersection between S and D1 + D2, the quantity of public goods produced and consumed 

by the two actors is represented by Q* at a price of P*.   

 An important implication to derive from Figure 6.11 is that a landowner may have 

private rationale for providing a public good from which others benefit.   Based on the 

landowner‟s own demand for and supply of the public good, the other person‟s demand 

for the public good is also partially satisfied. Notice that the equilibrium quantity and 
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price for the landowner firm (Q1* and P1*) are less than the equilibrium quantity and 

price in the aggregated case (Q* and P*).  The landowner would supply up to Q1* public 

goods based on his or her own demand for the public good.  This is one possible 

explanation as to why a landowner would supply ecological goods and services that 

exhibit public good characteristics.   

 There is one final note that I would like to make in this section before 

moving on.  There is potential for some land use decisions to lead to both the 

provision of public goods and private production opportunities.
16

  For example, a 

landowner who owns a woodlot can provide myriad ecological goods and services 

(wildlife habitat, scenic views, biodiversity) which those outside his or her farm 

property can enjoy but, at the same, also provides an opportunity for private 

benefits through activities such as the selective harvesting of high value 

hardwoods.  It may be the case that selective harvesting of hardwoods is a higher 

value activity in some areas than traditional agricultural commodity production.  

Therefore, the ecological goods and services provided in this situation are the 

positive by-products of production decisions that are privately profitable to the 

landowner.  In this case, the production of ecological goods and services at zero 

price is not surprising in the least.       

 Conversion costs exceed expected utility of land use change   

 The second reason for landowners providing ecological goods and services at a 

zero price occurs when the cost of converting the land to a commercially productive use 

exceeds the expected utility stemming from the land use change.  For example, a 

                                                 
16

 This is, in fact, almost always the case.  There are few land use decisions that result in the production of a 

single private good or a single public good.  Multiple public and private goods are often jointly produced.  
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landowner whose property contains a wetland on agriculturally productive land has the 

option to keep the wetland or drain it and use the land for agricultural production.  I 

assume that landowners make decisions on land use to maximize their well-being 

(utility).  I also assume, for this example, that the expected utility derived from the 

agricultural land use is greater than the utility derived from existing wetland.  That is: 

    (1) 

 But, even though the expected benefits from converting the wetland to agricultural land 

use, there are costs incurred when converting to agricultural land.  Assuming these costs 

are sufficiently large to give the landowner incentive to retain the wetland, adding 

conversion costs, represented by C, to (1) becomes 

     (2) 

Assume that the farmer derives no utility from the wetland; u(wetland) = 0.
17

  Therefore, 

the farmer will convert the wetland to agricultural production if  

–     (3) 

 or more simply,   

     (4)  

On the other hand, if equation (4) does not hold, the farmer will face lower utility if he or 

she decides to convert the land to agricultural production and therefore would retain the 

wetland and the ecological goods and services it produces.    

 The two explanations of why a farmer would supply ecological goods and 

services at zero price are not mutually exclusive.  The decision of whether to convert 

                                                 
17

 This assumption was made in order to distinguish the second motivation for supply at a zero price from 

the first motivation.  If u(wetland) > 0 than the farmer would derive benefits from the wetland and therefore 

the presence of costs for converting to agricultural production may not be the deciding factor as to why the 

farmer is supplying ecological goods and services at a zero price.   
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existing natural land to agricultural land is based on both the benefits obtained from the 

existing land use and the cost of converting to another land use.  Equation (4) can be 

extended to include the private benefits derived from the ecological good and service 

producing lands by the farmer.  These benefits are represented by u(EGS land). Now, 

ecological good and service producing lands would be retained if:. 

    (5)  

 Lands currently supplying ecological goods and services in Ontario are 

represented by equation (5).  This case, referred to from this point forward as Case 1, can 

potentially explain the current supply of ecological goods and services in Ontario.  I 

calculated that there are 5.4 million acres of private land currently supplying ecological 

goods and services in Southern Ontario 

I also calculated that an additional 4.3 million acres of potential ecological good 

and service producing lands exist in Ontario that are currently in agricultural 

production.
18

  Landowners of these potential ecological good and service producing lands 

face the same land use decision represented by equation (5), except the inequality runs 

the other direction.  That is 

   (6) 

Landowners facing land use decisions represented by (6) will continue to use their land in 

agricultural production because the expected utility of converting to ecological good and 

service producing land is less than the sum of the conversion cost and utility of keeping 

the land in agricultural production.   

                                                 
18

 Potential additional acres calculated by subtracting existing ecological good and service producing lands 

from existing and potential good and service producing lands.   
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Now, suppose that landowners, who currently have their land in agricultural 

production, are given an incentive, represented by I, to convert their agricultural land to 

ecological good and service producing land.  Two other possible cases would now arise.  

First, I could be sufficient in order to induce the landowner to convert to a ecological 

good and service producing land use.  This case is represented by 

  (7) 

 This case will be referred to as Case 2.  The other case occurs when I is insufficient to 

induce land use change and the landowner retains his or her agricultural land.  This case 

is represented by  

  (8) 

This case will be referred to as Case 3.   

 Figure 6.12 shows an alternative depiction of the supply of ecological goods and 

services in Ontario to Figure 6.10.  Case 1 represents the existing supply of ecological 

goods and services in Ontario.  Included in this case are those landowners, for the reasons 

I detailed above, who supply ecological goods and services at zero price. Case 1 is 

represented by equation (5). Case 2 represents the scenario where landowners are given 

an incentive to convert agricultural land to ecological good and service producing land.  

In this case an incentive of I increases the quantity of ecological good and service 

producing lands in Ontario to QI acres.  This case is represented by equation (7).  Case 3 

represents the case where incentives were insufficient to induce the conversion of 

agricultural land to a ecological goods and service producing land use.  Incentives up to 

P1 would have to be given to landowner in order to secure the supply of all 9.7 million  
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acres of existing and potential additional good and service producing lands in Ontario.  

Case 3 is represented by equation (8). 

This section described the supply of ecological goods and services in Ontario.  

Ecological goods and services are currently being supplied by landowners in Ontario at a 

zero price.  The private benefits obtained by landowner from providing ecological goods 

and services and the cost of converting those lands to other uses explain possible 

motivations this supply at zero price.  Incentives given to landowners have the potential 

to increase the supply of ecological good and service producing lands above existing 

levels.      

6.5.2 Data Limitations 

This section presents the data limitations encountered during the course of this 

GIS analysis.  Removing public lands from this analysis was limited by the fact that no 

layer was available at this time that identified all crown owned land.  A layer detailing 

crown land features would enhance the relevancy of the estimates in this analysis. The 

effect of the absence of this data on this analysis is expected to be an overestimation of 

eligible lands.  Note that this data would not be necessary should it be possible to 

differentiate between public and private ownership of land.   

Data were available that identified the contiguous park boundaries of 

Conservation areas but there were no data available that could identify other land owned 

by conservation authorities.   Conservation areas are areas of land actively managed by 

the conservation authority while conservation authorities also own land that could be 

leased to agricultural producers or retained in natural state.  Land owned by conservation 

authorities was considered ineligible for payments through an ecological goods and 

services program.  The absence of these data led to land owned by conservation 
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authorities outside of conservation areas being included in this analysis and the effect is 

likely an overestimation of eligible ecological good and service producing lands.    

The land cover data used are based on circa-2000 satellite imagery.  Since that 

time, it is likely that land cover has changed.  This research can be enhanced through the 

use of more recent satellite imagery data reflecting recent land use and land cover.   

The land cover data has a resolution of 30 meter by 30 meter pixels.  This level 

resolution means that the land cover is generalised by the predominant land cover in each 

pixel.  Therefore, detailed landscape features, such as hedgerows or windbreaks, are not 

captured by the land cover data.  This has a potentially significant impact on the 

incidence of existing riparian buffers in the land cover data because an existing 5 meter 

buffer on either side of a water course would not be identified if agriculture is the 

predominant land use in the remainder of each 30 meter pixel. 

The Water Virtual Flow data used to create riparian buffers did not include 

municipal and provincial drains and roadside ditches. The potential to supply ecological 

goods and services from these features is limited because of road salt, noise, etc. Sparling 

et al. (2008) included drainage features and ditches in their analysis because ditches and 

drains could potentially provide wildlife corridors if managed properly. This analysis 

could be improved by the inclusion of these features in the future.  

Land rental rate data are from the 2006 Census of Agriculture and land rental 

rates have likely changed since this time.  The rise in prices for agricultural commodities 

since 2006 has likely resulted in higher land rental rates than those used in this analysis. 

If this is the case, then the projected cost of a payment ecological goods and services 

program in Ontario would be increased over what was reported in this analysis. Rental 
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rates are also averaged within counties and therefore cannot account for variations in the 

rental rate paid for agricultural land across counties.     

We need to have a better understanding of how a payment for ecological goods 

and services program will be designed in Ontario so that the estimates I have provided 

can be refined to better reflect the actual payments rates used, eligible ecological goods 

and services, expected participation rates and preferred width of riparian buffers.  That 

being said, this chapter represents an important first step in calculating the cost of an 

ecological goods and services provision program in Ontario.  

6.5.3 Conclusions 

The purpose of this chapter was to better understand the context of ecological 

goods and services in Ontario.  I began with using GIS to calculate the area of land that 

would qualify for a payment for ecological goods and services program in each county in 

Ontario.  GIS analysis was also used to derive potential payment rates that would secure 

the provision of ecological goods and services in each county.  The results of the GIS 

analysis were then used to project the potential cost of paying for ecological goods and 

services provision in Ontario under a variety of program design scenarios.  Based on the 

various compensation, eligibility and participation assumptions used, program costs 

ranged for a low of $1.09 year/Ontario citizen to a high $24.09 year/Ontario citizen.   I 

compared the cost projections with the annual expenditure on agricultural income support 

programs in Ontario and discussed potential opportunities for policy integration.  I 

concluded this chapter with an analysis of existing and potential additional ecological 

goods and services supply in Ontario.  

A lesson learned from this GIS analysis is that, depending on the design of a 

payments for ecological goods and services program, the cost of providing valuable 
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ecological goods and services from private Southern Ontario farmland does not 

necessarily have the exorbitant cost that many groups and individuals with policy 

responsibility in Ontario reported that they thought it would (Chapter 5).  Program design 

and participant adoption will be the main determinants in how much such a program 

would cost and it certainly could be designed to have at reasonable cost while still 

providing valuable ecological goods and services.  

There appears to be some potential to integrate a payment for ecological goods 

and services with existing agricultural income support programs in order to stabilize 

agricultural incomes.  I found that the upper-bound annual cost projections of a payment 

for ecological goods and services program are still far less than the average annual 

expenditure on farm income support programs.   

The analysis contained in this chapter represents an important first step in 

calculating the cost of rewarding landowners for the goods and services they already 

provide.  This analysis is also important for informing the development of a framework 

for ecological goods and services that follows in Chapter 7.     
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Chapter 7 – A Framework for Ecological Goods and Services 

Policy in Ontario 

7.1 Introduction 

The research gap addressed in this thesis is the, despite commitments from 

provincial and federal ministers of agricultural, a framework for ecological goods and 

services policy has not yet been developed in Canada.  It appears, for the moment, that 

debates on ecological goods and services policy development, at both the national level 

and provincially in Ontario, have stalled.  The purpose of this chapter is to outline general 

principles, based on the research in this thesis, that can guide the development of 

ecological goods and services policy in Ontario.  This is an important contribution to this 

research because it offers an attempt to move the policy discussion on ecological goods 

and services forward and can stimulate debate on some key issues.   

In this chapter I combine the results and discussion contained in Chapters 2 

through 6 to provide insight on the general principles that should guide ecological goods 

and services policy development in Ontario and Canada.  General principles were chosen 

based on the degree to which this research can provide meaningful implications for 

ecological goods and services policy based on that general principle.  I propose that the 

following principles should be strived for in the development of ecological goods and 

services policy: 

 Clear definition of ecological goods and services; 

 Clear definition of objectives; 

 Fairness; 

 Cost-effectiveness; 

 Policy integration; and 

 Political feasibility 
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This list is not definitive and other general guiding principles could be added. For 

example, it could be argued that efficiency should be included as a general principle, but 

I would argue that the pursuit of efficiency in the public provision of ecological goods 

and services is a fruitless endeavor because it is not possible to know the preferences of 

every taxpayer and satisfy the ends of many possibly divergent goals.   In the first section 

of this chapter, I discuss each of these general principles based on insights from the 

lessons learned in this research.  

In the second section of this chapter, I propose a set of essential elements that 

should be included as practical characteristics of a framework for ecological goods and 

services policy in Ontario and Canada.  The list of essential elements differs from the list 

of general principle because the essential elements refer to more practical aspects of 

program and policy design.  The essential elements that should be included in ecological 

goods and services policy in Ontario were derived through the lessons learned from 

international experiences with ecological goods and services policy and the context of 

ecological goods and services policy development in Ontario according policy 

practitioners. I propose that the following essential elements should be included in 

Ontario ecological goods and services policy: 

 Program implementation at the most local level possible, or subsidiarity; 

 Collection of data on the ecological characteristics of potential participants; 

 Protection of landowner privacy; 

 Increased interaction between beneficiaries and providers of ecological goods and 

services; 

This section will explain and justify why I believe the inclusion of these elements to be 

essential to ecological goods and services policy in Ontario and Canada. 
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7.2 General Principles Guiding Ecological Goods and Services Policy Development 

in Ontario 

7.2.1 Clear definition of ecological goods and services 

 The general principles proposed in the chapter are based on a clear and 

consistently applied definition of ecological goods and services.  I define ecological 

goods and services as increases in environmental goods from private rural land, 

independent of reductions of environmental harm.  The following section will justify and 

explain this definition. 

In Chapter 5, interview participants provided varied definitions of ecological 

goods and services.  A number of interviewees perceived the lack of clear and consistent 

definition of ecological goods and services as an impediment to the progress of 

ecological goods and services policy in Ontario.  Some key concepts, discussed in 

Chapter 2, will be used to develop a definition of ecological goods and services that is 

both clear and consistent.    

In Chapter 5, interviewees stated that distinguishing between the promotion of 

ecological „goods‟ and the reduction of ecological „bads‟ is an important aspect of 

defining ecological goods and services.  The issue being that economic incentives should 

not be provided for activities that promote the reduction of „bads‟, in the form of water or 

air pollution, that are already required by law.  According to Elizabeth Brubaker of 

Environment Probe, we have a legal traditional of prohibiting pollution and we should 

look to legal tradition here to determine what types of activities are not acceptable.   

A useful example here would be that of water use rights in Ontario.   According to 

Christensen and Linter (2007), water use rights in Ontario are based on the riparian rights 

doctrine inherited from England.  Under this regime a landowner whose land borders a 
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water source is entitled to riparian rights.  These rights allow the landowner access to and 

limited use of the water as long as it does not affect the natural flow in its natural quality 

and quantity.    Carpenter et al. (1998) state that agricultural production is one cause of 

nutrient (nitrogen and phosphorus) run-off into water sources.  Excess nutrients in 

waterways cause eutrophication, which leads to an increase in the growth of algae blooms 

and other weeds.  These blooms decrease the oxygen content in the water and can result 

in the death of fish and other wildlife, among other impacts.  If riparian rights are 

protected, a landowner whose activities leads to nutrient run-off into a waterway that 

flows through his/her property could be liable to legal action brought against them if this 

nutrient loading violated the rights of a downstream owner of riparian rights.  Once 

precedent on the protection of riparian rights is established, the threat of legal action 

against riparian polluters could be enough to encourage reduction of pollution.  Therefore 

there would be no need to provide polluters with positive incentives to reduce their 

pollution.    

A problem with using the legal system to protect riparian rights has arisen in the 

form of legislation that makes it more difficult to bring lawsuits against certain groups 

and industries.  In Chapter 2, I discussed the concept of legalized nuisance.  The fact that 

it is more difficult to bring lawsuits against certain groups and industries is because 

nuisance has been legalized. Ms. Brubaker stated that right-to-farm legislation in Ontario 

allows agricultural producers to be protected from the threat of nuisance lawsuits when 

producing agricultural goods.  In Ontario, the Farming and Food Production Protection 

Act of 1998 is sometimes referred to as right-to-farm legislation.  According to Fraser 

and Desir (2005), one of the main themes of the Ontario Farming and Food Production 
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Protection Act (1998) is that farmers are protected from nuisance complaints brought on 

by neighbours, as long as the nuisance is a result of normal farm practices.  Normal farm 

practice is defined in the Act as one which: 

a. "is conducted in a manner consistent with proper and acceptable customs 

and standards, as established and followed by similar agricultural 

operations under similar circumstances, or 

b. makes use of innovative technology in a manner consistent with proper 

advanced farm management practices" 

 

What constitutes normal farm practice, as used here, is dynamic and depends on location, 

farm type, timing of the activity in question and what other similar producers do.  If the 

theory of strict liability for harm, as defined in Chapter 2, was adhered to in Ontario, 

there would be no need to assess what is defined as normal farm practices.  Instead, 

anything that constituted invasion of the property of another would be tortuous and that 

would include farm practices.  According to Ms. Brubaker, “riparian rights are 

theoretically in place, but as long as [agricultural] activities are subject to regulation, that 

regulation would take precedence over the common law regime”.  Fraser and Desir 

(2005) point out that the Farming and Food Production Protection Act protects 

agricultural producers from nuisance complaints relating to light, vibration, smoke, flies, 

noise, odour and dust.  Fraser and Desir state that agricultural producers do not have the 

right to pollute or to violate other legislation including the Environmental Protection Act 

and the Ontario Water Resources Act.   The Ontario Water Resources Act (1990), states 

that, “Every person that discharges or causes or permits the discharge of any material of 

any kind into or in any waters or on any shore or bank thereof or into or in any place that 

may impair the quality of the water of any waters is guilty of an offence.”  Agricultural 
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producers could face penalties for violating this law; although it does not appear that this 

act is enforced with respect to agricultural producers.  

The definition of ecological goods and services should only recognize activities 

that increase the supply of beneficial ecological goods and services and should not 

recognize activities that reduce the supply of ecological „bads‟.  A policy that provides 

incentives for reducing „bads‟ could create perverse incentives. Perverse incentives are 

incentives that have unintended and undesirable results that are contradictory to the 

reasons the incentive was offered.  For example, an incentive could exist to help farmers 

put up livestock fencing to keep their livestock out of a nearby waterways.  A rancher 

whose livestock do not currently have access to a stream, but wishes to put up a fence for 

his own private reasons, would then have an incentive to allow his cattle enter that stream 

for the purposes of being eligible for the incentive.   If the incentive did not exist, there is 

little reason for the rancher to allow his cattle to enter the stream.   Additionally, there is 

little sense paying, with taxpayer funding, to reduce environmental harms that amount to 

invasions of private property.  For example, a person is not allowed to steal that which 

belongs to another.  Imagine a policy where people are paid to not to steal from one 

another.  Providing positive incentives to reduce „bads‟ is not just bad policy, it is also 

unjust.   

Once the reduction of environmental harm is eliminated from the definition of 

ecological goods and services, the scope of what is considered to be ecological goods or 

services is narrowed profoundly.  Actions the lead to the increased provision of clean 

water or clear air would not be considered ecological goods and services under this 

definition.  On the other hand, wildlife habitat, biodiversity, opportunities for recreation 
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and scenic amenities would all be considered ecological goods and services.  All of these 

environmental goods have consumption, existence and option values attached to them.  

The definition of ecological goods and services that I have proposed has implications on 

the other guiding principles that will be discuss further below.  

This definition has fairness implications, as actions that primarily reduce 

environmental harm would not be considered ecological goods and services provision 

activities.  For example, actions the reduce nutrient-loading in waterways would not be 

considered to provide ecological goods and services.  The reduction of environmental 

harm could be achieved through the repeal of legislation that amounts to the legalization 

of nuisance and by holding polluters accountable for their actions under common law 

property rights.   

7.2.2 Clear definition of objectives 

 The primary objective of ecological goods and services policy must be clear so 

that the development of that policy can be consistent with that primary objective.  

Ecological goods and services programs used in other countries (Chapter 4) usually 

pursue one of two primary objectives: increasing the supply of beneficial ecological 

goods and services or enhancing farm income support.  These objectives are not mutually 

exclusive.  Indeed, some countries pursue ecological goods and services policy in order 

to satisfy both objectives (Chapter 4 and Chapter 6). The definition of a primary objective 

of ecological goods and services is important because it has implications with respect to 

cost-effectives and fairness.    

 The primary objective of ecological goods and services policy should be the 

retention, maintenance and/or enhancement of existing ecological goods and services and 

increased supply additional ecological goods and services.  The justification for this 
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primary objective stems from the definition of ecological goods and services proposed 

above and although the rationale is circular ecological goods and services policy should 

have the objective of retaining, enhancing and/or increasing the supply of ecological 

goods and services. The general principles guiding ecological goods and services policy 

development that follow are proposed with respect to the primary objective of retaining, 

enhancing and/or increasing ecological goods and services supply.   

 Another important consideration when setting policy objectives is determining 

which ecological goods and services are being pursued, where they are demanded and in 

what quantity/quality.  It is important to be clear about the ecological good and services 

provision objectives in order to remain transparent and accountable to taxpayers.   A 

strength of the BushTender program in Australia (Chapter 4) is that it pursues a single 

ecological good and service objective, biodiversity, and therefore can report to taxpayers 

whether the program has been successful with respect to that objective. Biodiversity can 

mean many different things but based on how it is defined as an objective in the 

BushTender program (i.e. enhancement, retention and increases in natural vegetation), it 

fits with the scope of my definition of ecological goods and services.  It will be necessary 

to define the ecological good and services provision objectives clearly so that Ontario 

taxpayers know what they should expect from ecological goods and services policy and 

can hold the government accountable to those objectives.     

7.2.3 Fairness 

 Fairness is a normative criterion that assesses the distributional equity of benefits 

and costs. Fields and Field (2009, p.185) report that, “equity is, first and foremost, a 

matter of morality and the concerns about how the benefits and costs of environmental 

improvements ought to be distributed among members of society.” Fairness influences a 
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number of characteristics of ecological goods and services policy. I begin this section by 

defining the scope of what is encompassed by ecological goods and services with the 

discussion of two issues: additionality and openness.  Additionality recognizes only that 

ecological good and services provision that is provided in addition to a pre-determined 

baseline level.  The openness issue relates to which landowners should be eligible to 

participate in a payment for ecological goods and services program.  Both of these issues 

have direct fairness implications. I end this section with a brief discussion of fairness 

implication related to my proposed definition of ecological goods and services.      

Additionality 

The second issue addressed in this section is the issue of additionality.  

Additionality refers to the practice of compensating landholders for the provision of 

ecological goods and services that represents additions relative to a baseline inventory of 

ecological goods and services.  Engel et al. (2008, p. 670) reports that ecological goods 

and services policies that lack additionality may have reduced cost-effectiveness if, 

“payments to land uses that would have been adopted anyway reduce funds available to 

induce socially-efficient land-use change elsewhere.”  That is, if payments to existing 

beneficial land-uses means that insufficient funds are available to induce beneficial land-

use changes elsewhere, then the result would be a lower supply of ecological goods and 

services relative to what could have been supplied if payments were reserved for the 

provision of additional ecological goods and services.   

The Norfolk ALUS pilot project requires a degree of additionality, as landowners 

can enroll existing ecological good and service producing lands in the pilot as long as the 

same is matched by the enrollment of new ecological good and service producing land.  

This is an interesting way of dealing with the financial constraints imposed by the lack of 
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additionality while, at the same time, rewarding landholders for past beneficial 

management.  Some international ecological goods and services programs require 

additionality (U.S. Conservation Reserve Program and aspects of Costa Rica‟s Pago por 

Servicios Ambientales) while others recognized and rewarded prior management that did 

not contribute to the incremental supply of ecological goods and services (BushTender in 

Australia, Environmental Stewardship in England).  I found that some individuals with 

policy responsibility were concerned about the fiscal implications of a province-wide 

ecological goods and services program in Ontario (Chapter 5).  These concerns could be 

exacerbated if a proposed ecological goods and services program lacked additionality.  

But these concerns may be overblown.  The estimate of the cost of a provincial ecological 

goods and services program (Chapter 6) represents new information that was not 

available to interview participants. The cost projections appear to be modest even though 

the assumed program design used to project costs in Chapter 6 lacked additionality.     

One of the problems with including additionality as a characteristic of ecological 

goods and services policy design is the creation of perverse incentives.  Engel et al. 

(2008, p. 668) report that paying only for additionality could induce the, “expansion of 

environmentally destructive activities to obtain higher subsidies later on.”  A landowner 

could decide to drain a wetland with the hope that he or she could be rewarded to recreate 

the wetland in the future.  Engel et al. note that this problem could be avoided if the 

baseline from which additionality is calculated is based on a period prior to the design of 

program.  Although this solution could avoid the perverse incentives of requiring 

additionality, it still does not recognize the contributions of landowners whose prior 

stewardship actions supply beneficial ecological goods and services. As a matter of 
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fairness, landowners should be compensated for ecological goods and services provision 

regardless if those goods and services are to be supplied through existing stewardship 

actions or new stewardship actions.  In order for ecological goods and services policy to 

be fair to all landowners, I recommend that the concept of additionality not be required.            

Openness 

 The openness issue is related to which landowners are eligible to participate in 

payment for ecological goods and services program or, in other words, the degree of 

openness in program eligibility.  The question of who is eligible is often a debate between 

limiting eligibility to certain groups, usually agricultural producers, versus allowing any 

landholders who can provide beneficial ecological goods and services to participate.  In 

Chapter 5, there was debate among individuals with policy responsibility that related to 

the scope of eligible suppliers of ecological goods and services.  

Andy Graham stated that the definition of ecological goods and services that he 

heard most often but did not subscribe to himself was, “farmers providing some measure 

of service in terms of the soil, water, air, [and] biodiversity that is enjoyed by others off 

the farm.” In this definition only agricultural producers are considered as only potential 

suppliers of ecological goods and services that are worthy of incentives. Mr. Graham had 

issue with this definition because of the limited scope of eligible suppliers.  Mr. Graham 

stated that, “if [incentives go] to agriculture, why wouldn‟t it go to forestry and mining 

and people living in the city who happen to have some trees.”  Scott Duff expressed 

similar sentiments when asking, “Is it something that should apply only to farmers or 

should it be available to all rural landowners?” In terms of fairness, incentives for outputs 

of ecological goods and services should be open to all who can provide them.  

Agricultural producers, as private owners of substantial amounts of land in Southern 
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Ontario, are in a unique position to provide these goods and services, but rural non-

agricultural landowners can also provide these goods and services and should eligible for 

the same incentives.   

But there are reasons why the scope of ecological goods and services has been 

limited to agricultural producers. As was discussed in Chapter 4, one of the drivers of the 

Conservation Reserve Program in the United States was that it could be used to increase 

incomes of agricultural producers.  So, based on pursuing the enhancement of agricultural 

incomes as primary objective of ecological goods and services policy, there could 

rationale for limiting eligibility to agricultural producers.  But, in section 7.2.1, I defined 

the primary objective of ecological goods and services policy as the increase in supply of 

beneficial ecological goods and services.  In terms of fairness to all landowners, and in 

pursuing the primary objective of this ecological goods and services policy, the preferred 

approach is to open the payment for ecological goods and services program to all 

landowners who can provide beneficial ecological goods and services.    

Definition of ecological goods and services 

 The definition of ecological goods and services that I have proposed recognizes 

increases, enhancement and retention of environmental „goods‟ from private rural land.  

Current approach to promote the provision of environmental „goods‟ from rural land in 

Ontario include the Species at Risk Act and Greenbelt legislation.  These regulations 

amount to regulatory takings for which landowners are not compensated.  If we assume 

that the environmental „goods‟ I identified in my definition of ecological goods and 

services are in fact valuable, current regulatory takings approaches turns them into 

liabilities for landowners.  If the principle of fairness is pursuing as a guiding principle of 
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ecological goods and services policy than one of the goals should be to turn to 

environmental goods from liability into assets for landowners.  The could be achieved by 

repealing legislation that create regulatory takings.  

7.2.4 Cost-effectiveness 

 Cost-effectiveness is achieved when given environmental improvements are 

secured for the lowest cost or, alternatively, the maximum environmental benefits are 

secured given the resources expended.  In this section I will discuss characteristics of 

ecological goods and services policy design that affect cost-effectiveness including: 

valuation of the expected benefits of ecological goods and services provision, targeting 

the beneficial ecological goods and services across a heterogeneous landscape and the 

choice of incentive mechanism.   

Valuation 

 The question of the worth of species habitat and preservation and other 

environmental amenities is what Fox (1992, p. 245) called, “arguably, the central 

question of modern environmental economics”.  Often, economists make the mistake of 

looking to market price for indicators of value.  The error in this approach is that prices 

used in market exchanges understate the value of the buyers and overstate the value of 

sellers but give almost no information of the values of people who are not part of the 

exchange.  Therefore, when government assumes the responsibility of providing 

ecological goods and services on behalf of taxpayers, government must adopt a method 

of valuing the ecological goods and services it is providing.  This section explores the 

issue of ecological good and service valuation.  

  Hein et al. (2006) found that the value attached to ecological goods and services 

varies based on the good and services offered and the spatial scale at which it is offered.  
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They use the example of ecological goods and services supplied by wetlands in The 

Netherlands.  They found that some ecological goods and services are valued more at the 

local or regional level (i.e. fishing and recreation) while others are valued higher by 

national level interests (i.e. nature conservation).  It is important to consider that the 

enjoyment of ecological goods and services occurs at different spatial scales depending 

on the good or service in question and not to generalize values across spatial scales.  

Since certain ecological goods and services are enjoyed more at the local or regional 

level, it follows that demand for those goods and services will likely be highest in areas 

of the highest local or regional population.  This is important because it explains that 

there is a degree of heterogeneity in the benefits derived from ecological good and 

service provision.  Ecological services likely have different values if located just outside 

the GTA than if located near Kincardine, ceteris paribus.  This has important cost-

effectiveness implications because there is little sense securing the provision of 

ecological goods and services when the cost exceeds the value gain by its provision.    

 The government must use some method to calculate the value of ecological goods 

and services that it provides on behalf of taxpayers. Some governments expressing this 

type of non-market valuation of ecological goods and services were described in Chapter 

4.  The design of these programs, particularly the England‟s Environmental Stewardship 

Scheme, Australia‟s BushTender program and the U.S. Conservation Reserve Program, 

suggest that the valuation of specific ecological goods and services varies spatially 

between regions as well.  It will be necessary to adopt a mechanism that can value the 

expected ecological goods and services that are supplied through actions proposed by 

landowners.  Non-market valuations methods are one such option but, as I discussed in 
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Chapter 2, these methods cannot replicate values obtained through market exchanges.  A 

second option is using a mechanism to target the provision of ecological goods and 

services based on an index of cost and benefits.  The issue of valuation is intimately 

connected with the issue of targeting and therefore this discussion should also include 

targeting. The issue of targeting is discussed below.  

Targeting  

 One of the key issues with funding the provision of ecological goods and services 

with taxpayer funding is that it is not possible for the program administrator to target the 

goods and services demanded by each individual taxpayer.  Engel et al. (2008, p. 666) 

state that, “as the buyers in this case are not the direct user of the [ecological good or 

service], they have no first-hand information on its value, and generally cannot observe 

directly whether it is being provided.” In addition, as I have stated previously, rural lands 

vary in their ecological productivity; meaning that an action taken in one area may not 

result in the same ecological outcomes as in another area.  I found in Chapter 6, that 

certain counties are relatively well endowed with ecological goods and services while the 

pressure of agriculture have led to a decrease in ecological good and service producing 

lands in other counties.  Therefore, it is necessary that ecological goods and services 

policy use a mechanism that can reflect the comparative advantage in ecological goods 

and services provision across counties.   

In Chapter 4, I discussed how ecological goods and services program in other 

jurisdictions use cost benefits indexes to address the issue of targeting.  The 

Environmental Benefits Index used in the U.S. and the Biodiversity Benefit Index used in 

Australia rank program applications based on the expected costs and benefits of 
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ecological outcomes and selected among those application that provide the greatest ratio 

of benefits to costs.  As I noted in Chapter 4, the Biodiversity Benefits Index used in 

Australia can go a step further by also considering the effect that management of a 

specific site have on the broader context of biodiversity at the regional level.  The 

drawback of the Biodiversity Benefits Index relative to the Environmental Benefits Index 

is that only considers biodiversity in the assessment of costs and benefits, whereas the 

U.S. Environmental Benefits Index can assess the costs and benefits of multiple 

ecological goods and services simultaneously. But many of the ecological goods and 

services used in the Environmental Benefits Index are indicators of reduced 

environmental harm and therefore would not be considered eligible ecological goods and 

services based on the definition that I have proposed. An index that can consider multiple 

ecological goods and services that are environmental „goods‟ would be desirable.   

The cost-effectiveness of Ontario ecological goods and services policy will be 

enhanced with the development of a mechanism that can target valuable ecological goods 

and services across a heterogeneous landscape.  A question that must be asked is: what 

ecological goods and services are deemed valuable by taxpayers in Ontario? The answer 

to this question will influence how ecological goods and services are targeted in Ontario.  

An ecological goods and services benefit/cost index could be developed, based on 

taxpayers demand for ecological goods and services, to aid in targeting the provision of 

valuable ecological goods and services.  Taxpayer demand for ecological goods and 

services will be fluid and the targeting mechanism should be flexible in design so it can 

reflect changes in demand.   Finally, a targeting mechanism should be able to account for 
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the heterogeneity of the costs and benefits of ecological good and service provision 

across and within counties.  This is an area particularly deserving of future research.   

Choice of Policy Mechanism 

One of the lessons learned in Chapter 4 was that each policy mechanism has 

merits and the choice of policy mechanism will depend on the context of policy 

implementation in that country or region.  Individuals with policy responsibility was 

asked about potential policy options for increasing the supply of ecological goods and 

services in Ontario in Chapter 5 responded with a variety of potential options including: 

reverse auctions, annual payments, regulation, education and outreach, cost-shares, 

tradable permits, tax incentives, and acreage-based performance incentives with cost-

shares.   In the analysis of the GIS results in Chapter 6, I estimated the cost of provincial 

ecological goods and services using a hypothetical program that uses an annual area-

based payment mechanism, based on average country land rental rates, to reward 

landowners for ecological good and service provision.   A number of policy options to 

increase the supply of ecological goods and services in Ontario are available.  How can 

the appropriate mix of policy options be decided on from the myriad policy options?  

Figure 7.1 presents a simplified version of Pannell‟s (2008) Private: Public 

Benefits Framework.  This framework provides a basis for selecting among policy 

options based on the public and private net benefits. For the purpose of this research, 

public net benefits are assumed to be positive because there is little sense asking 

government secure the provision of ecological goods and services that of net detriment to 

society.   There are no units provided in this Figure because the ratio net public benefits 

to net private benefits determines the choice of policy mechanism.   Figure 7.1 shows that  
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positive incentives are an appropriate policy option when the net private benefits are 

negative (negative net private benefits = private costs) and are less then net public 

benefits.  When the private costs of an action exceed the net public benefits the option of 

no action is appropriate because the incentive required to induce the private landowner to 

adopt the publically beneficial management action exceeds the expected benefits to the 

public.  Finally if the private landowner can expect some net benefit from adopted a 

publically beneficial management action then extension and education is the appropriate 

policy option.             

Despite the usefulness of Figure 7.1 as a framework for choosing among classes 

of policy option, in practice the choice is less clear.  Deciding on the appropriate policy 

option is a difficult task because private benefits and costs of adopting new management 

practices are unknown to program administrators and public benefits are at best an 

approximation of the expected flow of benefits from the adopted practices.  In Chapter 4, 

I discussed the ways that existing ecological good and service programs are addressing 

this issue.  For example, the Conservation Reserve Program in the U.S. uses the 

Environmental Benefits Index to rank bids based on the ecological good and service 

benefits that are expected to result from the actions contained in the bids.  Australia‟s 

BushTender program uses the Biodiversity Benefits Index to assess the impact of a bid‟s 

proposed management changes on local biodiversity as well as the significance of that 

bid site at the regional level.  In both of these examples, the indexes used allow the 

selection of bids that provide sufficient benefits for cost (based on the bid-ask price) 

through a reverse auction.  England uses a similar approach in the Higher Level 

Stewardship tier of the Environmental Stewardship Scheme, although it does not use a 
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reverse auction.  The Higher Level Stewardship program chooses amongst competing 

applications that address priority issues defined on a region by region basis and then 

gives fixed annual incentives to selected applicants.   

The choice of positive incentive mechanism used as an incentive for landowners 

who can supply beneficial ecological goods and services is not an obvious one.  As I 

discussed in both Chapter 2 and Chapter 4, each potential incentive mechanism has 

strengths and weaknesses that influence the contexts in which they are appropriate.  The 

two positive incentive mechanisms most often employed in international ecological 

goods and services programs are fixed annual payments (Costa Rica‟s Pago por Servicios 

Ambientales and England‟s Environmental Stewardship scheme) and competitive reverse 

auctions (Australia‟s BushTender and U.S. Conservation Reserve Program).    As I have 

stated in previous chapters, the choice between fixed annual payments and a reverse 

auction incentive system depends on the objectives of the program.  Fixed annual 

payments are well suited for broad-based programs with the objective of high levels of 

landowner participation and/or farm income support.  Reverse auctions are better suited 

for programs with the objective of securing beneficial ecological goods and services at 

least cost.   Based on cost-effectiveness, reverse auction are the preferred positive 

incentive mechanism proposed by this research.   

7.2.5 Policy Integration 

 In Chapter 5, I defined policy integration as opportunities to achieve 

administrative economies of scope by reducing overlap, duplication and inconsistencies 

amongst existing policies and when introducing new policies.  For ecological goods and 

services policy integration means identifying existing policies, laws and regulations that 

could be impacted by the implementation of ecological goods and services policy.  Policy 
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integration of ecological goods and services policy should ensure that, when 

implemented, the policy compliments the objectives of existing policies and that it does 

not create perverse incentives.  This section discusses both of these requirements of 

policy integration.   

Complimenting existing policies 

 Ecological goods and services policy has the potential to overlap with a number 

of existing policies.  In Chapter 6, I explained that ecological goods and services policy 

could potentially be used as a method of stabilizing farm income support programs.  This 

is an area of potential policy overlap that must be considered when implementing 

ecological goods and services policy.  That is not to say that ecological goods and 

services policy can replace existing farm income support programs; but, as it is 

potentially a means of farm income support, it does offer an opportunity to reevaluate 

current farm income support policies and determine if ecological goods and services 

policy can be incorporated into the policy mix.   

 Economies of scope are potentially available by integrating ecological goods and 

services policy with existing policy instruments like the Environmental Farm Plan.  I 

found that individuals with policy responsibility believe that the Environmental Farm 

Plan is an institution that could and probably should be integrated with ecological goods 

and services policy.  The Environmental Farm Plan has the potential to gather important 

information on the potential ecological goods and services that could be supplied from 

Ontario farms.  Since the Environmental Farm Plan is an existing instrument with which 

farmers are familiar, it could be an instrument used by landowner to identify 

opportunities for ecological good and services provision.  By identifying areas where 
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economies of scope can be achieved, policy implementation costs and administrative 

costs may be reduced.   

Removing Perverse Incentives 

 The implementation of ecological goods and services policy could also lead to 

perverse incentives for landowners.  The best example of this is the conflict created 

between ecological goods and services policy and the Species at Risk Act.  Ecological 

goods and services policy that pursues increased wildlife habitat as a valuable ecological 

good and services may lead to increased populations of species at risk on private land.  

Under the Species at Risk Act, landowners are subject to regulations on the use of their 

land if species at risk or species at risk habitat are found on their property.  These 

regulations amount to regulatory takings.  Therefore, actions taken under ecological 

goods and services policy could lead to landowners facing regulatory takings.    

Two courses of action could be taken to rectify the above policy conflict.  

Landowners participating in ecological goods and services policy could be made exempt 

from the requirements of the Species at Risk Act.  This exemption is called a safe harbor 

clause.  The other option is removing one of the sources of conflict.  In this example I 

would recommend the removal of the policy that forces the provision of ecological goods 

and services through regulatory takings.  Indeed, since the objectives of ecological goods 

and services policy and the Species at Risk Act may overlap, ecological goods and 

services policy may provide an alternative method of increasing species at risk 

populations that could draw less ire from rural landowners than the current Species at 

Risk Act. 
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7.2.6 Political Feasibility  

 The final guiding principle for Ontario ecological goods and services policy is 

political feasibility.  I define political feasibility as the extent to which a policy proposal 

has potential to be enacted as public policy.   Political feasibility is a critical policy 

criterion because if a policy is not considered politically feasible, it was not become 

public policy regardless if it is fair, cost-effective and easily integrated with existing 

policy.  In this section I will acknowledge components of ecological goods and services 

policy that affect its political feasibility including differing concepts of fairness, the 

tension between fairness and cost-effectives and the limits of government expenditures. 

Differing concepts of fairness 

 In section 7.2.2, I defined fairness in ecological goods and services policy as 

compensation for all rural landowners who provide valuable ecological goods and 

services from their land with regard for the concept of additionality.  Fairness may not be 

defined in this way by others who are affected by the implementation of ecological goods 

and services policy.  Instead, fairness could require that all farmers are provided with the 

same level of payments under ecological goods and services policy, regardless of location 

and the expected value of ecological good and service benefits provided.  Farm groups 

and some farmers may prefer this concept of fairness to the one I proposed because all 

farmers are treated equally.  This definition of fairness has the potential to increase the 

political feasibility of ecological goods and services policy if farm groups are united 

behind such a definition.  But such a definition of fairness would also reduce the cost-

effectiveness of ecological goods and services policy.  The inherent tension between cost-

effectiveness and fairness is discussed below.   
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Tension between cost-effectiveness and fairness 

 While both cost-effectiveness and fairness should be pursued as guiding 

principles of ecological goods and services policy in Ontario, there is an inherent tension 

between them.   The experiences with ecological goods and services elsewhere 

worldwide (Chapter 4) showed that in some cases an equitable distribution of program 

payments was a key component of program design (Pago por Servicios Ambientales in 

Costa Rica and Environmental Stewardship in England) while in others cost-effectiveness 

in the provision of valuable ecological goods and services was more important 

(BushTender in Australia and the Conservation Reserve Program in the U.S.).  The 

tension between fairness and cost-effectiveness makes it difficult to pursue the complete 

satisfaction of either general principle.  One principle must usually be sacrificed, to a 

degree, in pursuit of the other.   

For example, if cost-effectiveness is the primary principle guiding policy 

development, then, assuming heterogeneity in the supply and demand of ecological goods 

and services, the level of payments would have to differ between program participants.  

Otherwise, the program would not be considered cost-effective.  On the other hand, if the 

concept of additionality is adhered to, for the sake of cost-effectiveness, then the policy 

will not be fair to landowners who stewardship actions have led to existing ecological 

goods and services supply.   

The guiding principles of cost-effectiveness and fairness that I described in 

sections 7.2.2 and 7.2.3 were proposed with the tension between the two principles in 

mind.  The principle of fairness took priority over cost-effectiveness as I recommended 

that additionality not be adhered to, but the differentiation of program payments based on 

the heterogeneity of supply and demand of ecological goods and services meant that cost-



 

256 

 

effectiveness remains as an important guiding principle.  It is not within the scope of this 

research to assess whether these proposals will be politically feasible, but they do 

acknowledge that there is a tension between fairness and cost-effectiveness that can affect 

the political feasibility of enacting ecological goods and services policy.   

Limits of government expenditures 

 Individuals with policy responsibility stated that the potential costs to taxpayers of 

ecological goods and services policy has been an impediment to policy development.  

When considering the political feasibility of ecological goods and services policy it is 

necessary to acknowledge that government expenditures on ecological goods and services 

policy are in competition with other government expenditures, such as healthcare and 

education spending.  Therefore there must be political justification for expenditures on 

ecological goods and services provision over other competing government expenditures.   

 I compared the projected expenditures on ecological goods and services policy to 

government expenditures on business risk management programs in Ontario.  The 

purpose of this comparison was to show that there is an opportunity to integrate 

ecological goods and services policy within existing government expenditures by 

complementing existing policy objectives, namely farm income support.  Whether or not 

this is a politically feasible option is not clear.  I expect that there would be initial 

opposition to such a proposal from farm groups but I hope that this research can temper 

that opposition with its explanation of the benefits of adopting such an approach.      

7.3 Essential Elements of Ecological Goods and Services Policy 

 I presented five principles that should guide the development of ecological goods 

and services policy in Ontario above.  In this section I will discuss elements of ecological 

goods and services policy that are essential in the practical operation of a payment for 
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ecological goods and services program.  The essential elements of ecological goods and 

services policy in Ontario include program implementation at the most level possible, 

information gathering, protection of landowner privacy and increased interaction between 

beneficiaries and providers of ecological goods and services.  I will discuss each essential 

element below.     

7.3.1 Local level program implementation and delivery 

 Ecological goods and services programming should be implemented at the most 

local level possible.  The benefits of local level implementation include opportunities for 

enhancing program participation and the ability to gather critical information.  

Explanations of these benefits of local level implementation are provided below.  

First, program participation can be influenced by the delivery agent.  Rural 

landowners, and in particular farmers, could be more likely to participate if the program 

is implemented by an agent that they are familiar.  This may mean employing local 

farmers as delivery agents, as is done in the ALUS approach (Chapter 3) and the Ontario 

Soil and Crop Improvement Association (Chapter 5).  It could also mean employing 

members of conservation authorities who have experience working with rural landowners 

(Chapter 5).  In either case, if the landowner trusts the delivery agent, then the prospect of 

participation is enhanced (Rosenberg, 2010).  Participation, or at least attempted 

participation, is desirable because successful applications can be picked from a larger 

pool of applicants and should, in turn, increase the quality of selected bids.       

 A second advantage of local level implementation was evident in the experiences 

of the BushTender program in Australia (Chapter 4).  The BushTender program relied on 

delivery agents with extensive local ecological knowledge when assessing the expected 

benefits of proposed management actions.  The information gathered by these agents was 
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essential in ranking applications through the Biodiversity Benefits Index.  Delivery 

agents with local ecological knowledge that are also familiar to the landowner are ideal.  

 The delivery agent will depend on where jurisdiction over ecological goods and 

services policy lies in government.   Individuals with policy responsibility stated that, at a 

provincial level in Ontario, either the Ontario Ministry of Natural Resources or 

OMAFRA would have responsibility for ecological goods and services policy. Both of 

these ministries offer opportunities for ecological goods and services program 

implementation to occur at local levels.   

The Ministry of Natural Resources is in a position to deliver ecological goods and 

services policy through its connection with Conservation Ontario and Conservation 

Authorities across the province.  Conservation Authorities could be in charge of 

delivering program activities in each watershed; similar to how the Pago por Servicios 

Ambientales is delivered by FONAFIFO through 8 regional offices in Costa Rica.  

Delivering through Conservation Authorities on a watershed basis provides a number of 

opportunities.  Often Conservation Authorities have local ecological knowledge that 

could prove useful when determining the ecological goods and services that could be 

provided in each watershed.  Additionally, Conservation Authorities have experience 

working with landowners and may have the trust and credibility to deal honestly with 

landowners who may be resistant to contracting with the government.   

OMAFRA could contract delivery of ecological goods and services policy 

through the Ontario Soil and Crop Improvement Association.  The Ontario Soil and Crop 

Improvement Association is in a position to deliver ecological goods and services policy 

through its network of 55 local associations.  Should ecological goods and services policy 



 

259 

 

be integrated with the Environmental Farm Plan, the Ontario Soil and Crop Improvement 

Association would certainly play a role with program delivery as it is currently the 

delivery agent of the Environmental Farm Plan in Ontario.  Representatives of the 

Ontario Soil and Crop Improvement association are typically farmers or from farm 

families and therefore may have trust of and credibility with local landowners.         

7.3.2 Information collection 

 The second essential element of ecological goods and services policy is the 

collection of information on which to base decision making.  Information should be 

collected on the type, location and quality of ecological goods and services that are 

provided through the proposed management actions of landowners.  Information should 

also be collected on the level of payment a landowner would be willing to accept for 

proposed management actions.  These data are essential when employing a benefits cost 

index to select among competing suppliers.   

Data on type, location and quality of ecological goods and services can be 

collected in two ways.  A program delivery agent could gather the information during a 

site-visit with the landowner or the landowner could detail the ecological characteristics 

of their land in standardized report either by themselves or with the support of a delivery 

agent.  The former option is employed by the BushTender program of Australia and 

Environmental Stewardship in England, while the latter option is used by ecological 

goods and services program in Costa Rica and the United States.  Site visits by delivery 

agents with local ecological knowledge likely provided more detailed information on the 

site-specific ecological goods and services but they are also likely costly to administer.  

On the other hand, administrative costs of collecting information through a standardized 

report are likely lower but the information collected may not be as detailed.   In Chapter 
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5, Andy Graham of the Ontario Soil and Crop Improvement Association state that 

Ontario had moved away from the model of providing direct on-farm extension services 

and he did not see a return to that model because of the costs associated with it.  The 

Environmental Farm Plan offers an existing instrument through which data on on-farm 

environmental risks is collected that could potentially be tailored to collect information 

on ecological goods and services as well.   

Information on a landowner‟s willingness to accept proposed management action 

can be elicited through the use of a reverse auction.  If application are selected on the 

basis of a benefits cost index than there is incentive for landowners to set their bid-ask 

price close to the minimum they are willing to accept, if they wish to be selected.  As I 

noted in Chapter 4, not all reverse auction are equally effective.  In the Conservation 

Reserve Program of the U.S., participants were able to determine the maximum bid price 

relatively easy and therefore bids at that level.  In the BushTender program in Australia, 

important information is withheld from landowners so that collusion and price fixing 

would be less likely to occur.  The design of a reverse auction has implications for how 

accurately information can be collected.      

  Another important set of data is information on the value of ecological goods and 

services.  Data on the value placed on ecological goods and services can be obtained in 

two ways.  First, value is expressed in the prices of market exchanges of ecological goods 

and services.  Since market exchanges of ecological goods and services are limited in 

Ontario at this time, another source of information on ecological goods and services value 

may be needed.  I have wrote about the pitfalls of using non-market valuation methods 

previous (Chapter 2), but, in the absence of market exchanges of ecological goods and 
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services, these methods can indicate that people place value on specific ecological goods 

and services in opinion if not in dollars.  Values expressed in prices should take 

precedence over values expressed in opinion because they reflect actual transactions 

rather than hypothetical transactions.       

 7.3.3 Privacy and confidentiality  

  The third essential element of ecological goods and services policy is maintaining 

the privacy and confidentiality of information provided by landowners.  Landowners may 

be worried that providing detailed information on their property could be used against 

them in the future if new regulations are introduced.  It is therefore necessary to assure all 

potential participants that all information collected will remain private and confidential 

and will not be used for purposes other than in the calculation of ecological benefits.  

This is a simple element but the communication to landowners of adherence to it in 

ecological goods and services policy is essential to assuage confidentiality concerns. 

7.3.4 Increased interaction between beneficiaries and providers of ecological goods and 

services 

 The fourth essential element of ecological goods and services policy is 

acknowledging that exchanges between providers of ecological goods and services and 

those that benefit from their provision are the ideal method of ensuring that supply meets 

demand.  Although there is an existing supply of ecological goods and services producing 

lands in Ontario, demand for further supply is increasingly being expressed through 

market exchanges and ecological goods and services policy initiatives.  Supply is 

increasing through market exchanges of ecological goods and services in Ontario, but 

these exchanges are limited in scale at this time.  Increased interaction between 

beneficiaries and providers of ecological goods and services plays two key roles.  First, 
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increased interaction can lead to increased opportunities to discover mutually beneficial 

market exchanges.  And second, increased interaction can lead to increased information 

sharing. Information sharing can ensure that the goods and services supplied by providers 

are demanded by beneficiaries.  In this section I discuss methods of increasing the 

interaction between beneficiaries and suppliers.  

 In Chapter 2, I discussed the role that intermediaries, as known as middlemen or 

brokers, can have in reducing transaction costs.  The existence of high transaction costs 

can be a major impediment facing market exchanges of ecological goods and services.  

The Norfolk ALUS pilot project described in Chapter 3 is an example of an intermediary 

that buys ecological goods and services from suppliers and sells them to beneficiaries.  

The ALUS pilot project faces lower transaction costs for two reasons. First, it has an 

inventory of willing sellers with which to match buyers and therefore faces lower search 

costs.  Second, the development of a standard unit of exchange (the Ontario Ecological 

Credit) reduces negotiation costs because purchasers know what they are receiving in 

each credit.  If the Norfolk ALUS project can sustain itself through the sale of Ontario 

Ecological Credits to beneficiaries from ecological good and service provision, then it 

will represent an example of intermediated free-market exchanges of ecological goods 

and services in Ontario.   

 In Chapter 4, I discussed how the Pago por Servicios Ambientales program in 

Costa Rica uses licensed foresters as intermediaries between landholders and program 

administrators.  The licensed foresters aggregated applications from groups of 

smallholders that potentially would face prohibitively high costs of applying for the 

program individually.  The licensed foresters decreased the cost securing the supply of 
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ecological goods and services but did not interact with the demand side.  Beneficiaries 

interact with the Pago por Servicios Ambientales through voluntary contributions that are 

directed to activities of their choice in their watershed.  Although beneficiaries and 

providers do not interact directly in the Pago por Servicios Ambientales, important 

information is gathered from both that is used to ensure the provision of goods and 

services valuable to beneficiaries at low cost.  This  is effective at increasing the 

provision of ecological goods and services at low cost because its institutions support 

information gathering and communication to and from both suppliers and beneficiaries.    

7.4 Conclusion 

 The purpose of this chapter was to develop general principles guiding ecological 

goods and services policy development and to suggest essential elements of ecological 

goods and services policy that can stimulate policy debate in Ontario.  Towards this end, 

I used the lessons learned in the Chapter 2 through 6 of this research to develop the 

necessary general principles and essential elements of policy.  The general principles that 

I proposed should guide ecological goods and services policy development were: 

 Clear definition of objectives; 

 Fairness; 

 Cost-effectiveness; 

 Policy integration; and 

 Political feasibility 

The objectives of ecological goods and services policy need to be clearly defined 

so that policy can be designed in accordance with that principle.  Without clear definition 

of objectives it is not possible to remain open and transparent to those affected by 

ecological goods and services policy.  Fairness was proposed as the primary criteria 

guiding policy development based on compensating any rural landowner who provides 
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valuable ecological goods and services, recognizing both existing beneficial management 

practices and additional contributions of ecological goods and services.  Cost-

effectiveness of ecological goods and services can be pursued through targeting, 

employing a benefit cost index to reflect the value of proposed ecological good and 

services provision, the choice of policy mechanism and by acknowledging the 

heterogeneity in supply of ecological goods and services.  Policy integration identifies 

opportunities to take advantage of economies of scope based on duplication, overlap and 

inconsistencies between existing policies and ecological goods and services policy.  

Political feasibility is the final principle guiding ecological goods and services policy 

development because if a proposed policy is not politically feasible it will not matter how 

well that proposal adheres with other general principles.   

The proposed essential elements related to practical aspects of ecological goods 

and services design.  These proposed essential elements were:   

 Program implementation at the most local level possible; 

 Collection of data on the ecological characteristics of potential participants; 

 Protection of landowner privacy; 

 Increased interaction between beneficiaries and providers of ecological goods and 

services; 



 

265 

 

Chapter 8 – Conclusions 

8.1 Introduction  

 The purpose of this thesis was to propose a framework for ecological goods and 

services policy in Ontario.  In fulfilling this purpose, I tried to answer the following 

research questions: 

1. What are the key concepts and distinctions in the economics literature that 

provide insight into ecological goods and services policy design? 

2. What is the context of ecological goods and services policy development in 

Ontario, at this time? 

3. What insights can be drawn from international experiences with ecological 

goods and services provision programs that can inform the design of 

ecological goods and services policy in Ontario? 

4. What are the perceptions and opinions of leading ecological good and service 

practitioners in Ontario on critical issues in ecological good and service policy 

development in Ontario? 

5. What general principles should guide the development of ecological goods 

and services policy in Ontario? 

To answers these research questions I began by reviewing the literature relevant 

to the study and analysis of ecological goods and services policy in Chapter 2.  This 

review included a discussion on how to apply qualitative research methods for policy 

research, identified and discussed concepts and distinctions from economics literature 

relevant to ecological goods and services policy development and a description and 

analysis of literature on ecological goods and services policy development in Canada.  

The purpose of this literature review was to describe literature relevant to the study and 

analysis of ecological goods and services policy in Ontario.  

Next, in Chapter 3, I described the Norfolk ALUS approach to ecological goods 

and services provision that is being piloted in Norfolk County, Ontario.  The purpose of 

describing the ALUS approach was to provide an example of an ecological goods and 

services policy option that was developed and implemented in Canada and Ontario.   
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In Chapter 4, I described and evaluated international experiences with ecological 

goods and services policy in the United States, England, Australia and Costa Rica.  

Programs in these countries were described according to aspects of ecological goods and 

services program design as well as their ability to address critical issues in ecological 

goods and services policy.  Lessons learned from the experiences using these programs 

were drawn by comparing programs across areas of functional equivalence.  

I conducted in-depth interviews with individuals and groups with responsibility 

for ecological goods and services policy development and implementation in Ontario in 

Chapter 5.  The purpose of this chapter was to develop an understanding of the state of 

ecological goods and services policy development and debate in Ontario.  Results from 

the in-depth interviews revealed the state of and obstacles to ecological goods and 

services policy development in Ontario.   

In Chapter 6, I used a GIS analysis to estimate the inventory of existing and 

potential ecological good and service producing land on private land in Southern Ontario.  

The results from this analysis served two purposes.  First, analysis of the GIS analysis 

provided information on the state of current ecological good and service provision in 

Ontario.  Second, the results of the GIS analysis were used to estimate the cost of a 

payment for ecological goods and services program uses a number of different program 

scenarios.   

Finally, in Chapter 7, I proposed sets of general principles and essential elements  

for ecological goods and services policy development in Ontario.  The general principles 

were intended to guide the development of policy based on lessons learned from Chapters 

2 through 6.  The essential elements were more practical in nature and were also 
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suggested on lessons learned from Chapters 2 through 6.  This chapter provided an 

opportunity to stimulate debate on ecological goods and services policy in Ontario    

In the remainder of this chapter I will present the key findings of this research, the 

implications of the key findings on policy and policy development and identify 

opportunities for future research.          

8.2 Key Findings 

The first research question addressed in the fulfillment of the purpose of this 

thesis was: what are the key concepts and distinctions in the economics literature that 

provide insight into ecological goods and services policy design?  The review of 

economics literature provided answers to this question.  

The concept of transaction costs, developed by Coase (1960), is an important 

concept related to the development of ecological goods and services policy.  Klimas 

(2007) identified the existence of transaction costs as an impediment to market exchanges 

of ecological goods and services.  Therefore, an understanding of how transaction costs 

could be reduced is needed in order to increase market exchanges of ecological goods and 

services.  I discussed the boundaries of a firm based on insight from Coase (1937), Coase 

(1988) and Rao (2003) and the ways these boundaries can be expanded, called horizontal 

or vertical integration, according to Perry (1989) and Williamson (1985).  Klimas (2007) 

suggests that transaction cost could be reduced through specialized firms called 

intermediaries.  Spulber (1996) identified the ways in which intermediaries can reduce 

transaction costs and specifically reduce the costs of establishing markets for ecological 

goods and services.  The concept of intermediation was key to discussions on the ALUS 

concept and on international ecological goods and service programs.   
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I also discussed a number of key distinctions in the economics literature that 

provide insight for the development of ecological goods and services policy.  First, 

Rothbard‟s (1982) concept of physical invasion was discussed as the standard from which 

the definition of ecological goods and services can be derived.  Specifically, actions that 

lead to the reduction of environmental harm that amount to invasion of private property 

should not be considered ecological goods and services.  Second, Rothbard (1982) 

suggests replacing the negligence standard of liability with a standard of strict liability for 

nuisance harm. Third, I discussed the concept of legalised nuisance with reference to Fox 

(2007), Coase (1960) and Brubaker (1995).  Repealing legislation that legalises nuisance 

would reduce the demand for actions that reduce environmental damage to be considered 

ecological goods and services as polluters would be legally accountable for the pollution 

they create. Finally, I discussed Rothbard‟s (1978) suggestion that efficiency is a myth.  

This had important implications for the evaluation of existing ecological goods and 

services program as I did not believe it was possible to assess them on the basis of 

efficiency.   

The second research question addressed in the fulfillment of this thesis was: what 

is the context of ecological goods and services policy development in Ontario, at this 

time?  This research questions was addressed in all of the chapters of this thesis.    

I discussed policy options for increasing the provision of ecological goods and 

services that were evaluation by Campbell (2009) following the conclusion of Canadian 

ecological goods and services pilot projects funded by Agriculture and Agri-Food 

Canada.  I assessed Campbell‟s evaluation and clarified the appropriateness of the policy 

options for use in Ontario.  Also in Chapter 2, I described Troy and Bagstad (2009) who 
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attempted to estimate the value of ecological goods and services in Ontario.  I explained, 

that following from Fox (1992), that the methods used in this study using hypothetical 

valuations in the calculation of benefits cannot be equated with the costs represented by 

prices derived from the terms of markets exchanges.   

I described the history and practice of the ALUS approach to ecological goods 

and services provision.  ALUS represents an approach to ecological goods and services 

provision that is used in Prince Edward Island and has been piloted in three other 

provinces, including Ontario.  The development and implementation of this approach 

provide insights into the state of ecological goods and services policy in Ontario and 

Canada.  

The interviews with individuals with ecological goods and services policy 

responsibility (Chapter 4) allowed for the collection of information on opportunities, 

impediments and debates that are currently facing ecological goods and services policy 

development in Ontario.  I found that there is currently a lack of a consistent and clear 

definition of ecological goods and services in Ontario.  Interview participants were also 

worried about the potential cost to taxpayers of a government-run payment for ecological 

goods and services program in Ontario.  Some interviewees noted that there could be 

potential to integrate ecological goods and services policy with existing policy and 

institutions like the Environmental Farm Plan.   

The results from the GIS analysis (Chapter 6) provided context on the supply of 

existing ecological good and service producing private lands as well as the potential for 

new ecological good and service producing lands.  Specifically, it was estimated that 

existing supply of ecological goods and services on private land in Southern Ontario is 
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around 5.4 million acres and that there is potential supply of up to 9.7 million acres.  In 

addition, it was found that counties with higher average rental rates of land were less 

likely to have existing riparian buffers than counties with low average rental rates of land.  

This context was expanded upon in Chapter 7 with the discussion of supply and demand 

of ecological goods and services in Ontario.  I explained that potential motivations for 

landowners who supply ecological goods and services at zero price could be the presence 

of private benefits and/or the presence of prohibitively high conversion costs to another 

productive use.  

The third research question addressed in the fulfillment of this thesis was: what 

insights can be drawn from international experiences with ecological goods and services 

provision programs that can inform the design of ecological goods and services policy in 

Ontario?  This research questions was addressed exclusively in Chapter 4.    

I found that land set aside programs, such as the U.S. Conservation Program, can 

be used for the purpose of farm income enhancement in countries facing  inelastic 

demand for their commodity exports.  That is, the set aside of agricultural land can raise 

the world price of a commodity if the country faces inelastic demand for their exports.  

While the United States can benefit from pursuing such a policy outcome, Canada cannot 

because demand for Canadian commodity exports is elastic in general.    Another option 

for farm income enhancement was found in England‟s Environmental Stewardship 

Scheme.  The Entry Level Stewardship approach enrols whole farm payments based on 

agricultural producers agreeing to a set of management actions as well as meeting the 

standards of cross-compliance.  This approach works well in a country like England that 

has a relatively small land area relative to its population, but in Canada, where population 
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is low and agricultural area is very large, this approach could prove to be prohibitively 

costly.   

The programs I examined relied on different mechanisms for addressing the issue 

of ecological good and service valuation.  Of the options, I believe that Australia‟s 

Biodiversity Benefits Index has the potential to be adapted for use in Ontario and Canada.   

This approach was favoured because it can value both existing and potential changes in 

the context of local and regional conditions.  This is a superior approach because it offers 

flexibility in choice of management actions, it can value past beneficial management 

actions and it assesses the value of local actions in relation to the regional context.  The 

drawback of this approach is that local ecological knowledge is required and, coupled 

with the need for on-site assessments, that can lead to high administration costs.   

The programs I examined used either a fixed annual payment incentive or used a 

reverse auction to choose amongst competing bids.  Fixed annual payments may be 

favoured because they are inexpensive to administer, but I found that drawbacks of their 

use include the potential to overpay for some low value ecological goods and services 

and also the potential that payments are insufficient to secure the provision of expensive 

but also valuable ecological goods and services.  A reverse auction can avoid both of 

these problems if designed properly.  Of the two reverse auctions I examined, Australia‟s 

BushTender program and the U.S. Conservation Reserve Program, I favoured the 

BushTender auction because it kept information private that would lead bids to better 

reflect opportunity costs than the Conservation Reserve Program bid system where 

information on maximum bid rates in each region was made public.   
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Finally, insights from the international ecological goods and services program 

were taken from the use of intermediaries.  Costa Rica‟s Pago por Servicios Ambientales 

uses private licensed foresters in the delivery of its programs.  The advantage of using 

private intermediaries over assuming program delivery tasks into administrative cost 

were easily apparent.  First of all, if the cost of the intermediary comes out of the 

payment to the landholder, then there is an incentive for the intermediary to target 

landholders that are believed to generate the greatest returns from program participation 

and therefore offer the greatest value to program beneficiaries.  Secondly, the private 

intermediary can offer any services that are valued by the landholders they are dealing 

with.   If the cost of the intermediary is assumed into program administration costs that 

the intermediary will offer only those services that are stipulated by program 

administrators.     

The fourth research question addressed in this thesis research was: what are the 

perceptions and opinions of leading ecological good and service practitioners in Ontario 

on critical issues in ecological good and service policy development in Ontario?  This 

research problem was addressed exclusively in Chapter 5.   

When I spoke with individuals with policy responsibility about the current state of 

ecological goods and services policy development in Ontario, there were a number of 

areas where general consensus was found.  The was a general feeling amongst 

interviewees that the development of policy for ecological goods and services in Ontario 

had stagnated and was no longer a priority for provincial or federal governments.  This 

lack of direction also extends to farm groups where some groups support certain 

approaches while others are resistant.    Interviewees stated that regulation has been the 
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most common approach to ecological good and services provision and most interviewees 

acknowledged that this regulatory takings approach was not favoured by the agricultural 

sector.  Some interviewees spoke of the importance of the Environmental Farm Plan as 

the foundation for any future ecological goods and services programming.    Broad 

consensus amongst interviewees was found on the issue of allowing non-agricultural 

rural landowner to participate in any programs, the inclusion of an education and 

outreach component in any program and the delivery of programs through a delivery 

agent familiar to landowners. 

Interviewees also identified a number of obstacles to ecological goods and 

services policy development in Ontario.  The obstacle most often stated by interviewees 

was the lack of a clear and consistent definition of ecological goods and services to be 

used in policy debates.   Interviewees also did not agree on the appropriate policy 

response.  As stated above, it was generally agreed that the existing regulatory takings 

framework is not adequate, but the choice amongst other policy options was divided.  

Part of the reason for this division may be the fact that a number of interviewees were 

worried about the potential costs of implementing a province-wide ecological goods and 

service policy.  Finally, interviewees noted that jurisdiction over the issue of ecological 

goods and services was not clear in government and this is an obstacle in the policy 

development process.   

The fifth research question addressed in this thesis was: what general principles 

should guide the development of ecological goods and services policy in Ontario?  This 

question was addressed in Chapter 7 but took insight from all the preceding chapters.   
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The first general principle stated that clear definitions of the objectives of 

ecological goods and services policy in Ontario should be developed. The ecological 

goods and services policy experiences in other countries have the primary objective of 

either increasing the supply of ecological goods and services or enhancing farm income 

support.  Defining the objective of ecological goods and services policy clearly is 

important in order for such policy to remain transparent and accountable to those funding 

it. It is necessary to define the ecological goods and services outcomes that are expected 

to result from implementing ecological goods and services policy.   

Fairness was the second general principle proposed to guide the development of 

ecological goods and services policy.  The definition of ecological goods and services is 

intimately related to the criterion of fairness.  I defined ecological goods and services as 

the benefits that humans derive from ecosystems independent of the ability of ecosystems 

to reduce environmental harm.  Providing incentives for the reduction of environmental 

harm does not meet the criterion of fairness and therefore is not included in the definition 

of ecological goods and services.  The issue of additionality was also addressed with 

respect to fairness.  I suggested that for an ecological goods and services policy to be 

considered fair, landowners should be reward for both existing and additional provision 

of ecological goods and services.  The final issue addressed with respect to fairness was 

the issue of openness.  I suggested that a fair ecological goods and services policy would 

be open to all rural landowner and not limited to agricultural producers, as some 

international ecological goods and services programs are.   

Cost-effectiveness was the third general principle proposed to guide the 

development of ecological goods and services policy in Ontario.  Connected to cost-
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effectiveness is the issue of valuation of ecological goods and services.  There is 

heterogeneity in both the supply of and demand for ecological goods and services that 

must be recognized in order to secure the cost-effective provision of those goods and 

services.  International ecological goods and services employ various methods to address 

the issue of ecological good and service valuation including employing benefit cost 

indexes and regional targeting.  I suggested that it is necessary to employ a mechanism 

that can target valuable ecological goods and services across a heterogeneous landscape.  

The final issue addressed with respect to cost-effectiveness was the choice of policy 

mechanism.  I showed that there is rationale for employing positive incentives, extension 

and education initiatives or taking no action when deciding among policy option for 

increasing the provision of ecological goods and service based on the expect private and 

public benefits.  In terms of cost-effectiveness I suggested that reverse auctions were the 

ideal choice of positive incentive policy mechanism.   

The fourth general principle that should guide ecological goods and services 

policy development is policy integration.  I suggested there are a number of areas where 

ecological goods and services policy could compliment existing policies and policy 

objectives, especially with respect to integrating with farm business risk management 

programs.   Ecological goods and services policy could also be integrated with the 

Environmental Farm Plan.  There are also areas where the implementation of ecological 

goods and services policy could create perverse incentives with existing policies.  I noted 

the perverse incentives that could potentially exist between ecological goods and services 

policy and the Species at Risk Act in Ontario.  I suggested that such perverse incentives 
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could be removed by repealing regulation that attempt to secure the provision of 

ecological goods and services through regulatory takings.   

The fifth and final general principle that I proposed should guide ecological goods 

and services policy development is political feasibility.  With respect to political 

feasibility I acknowledged that there may be differing concept of what constitutes fair 

policy and that tensions exist between pursuing the criteria of fairness and cost-

effectiveness simultaneously.  It is important to acknowledge these issues because if it 

not feasible to enact public policy because of issues such as these it does not matter how 

well a policy proposal adheres to the other general principles,     

8.3 Policy Implications 

 The main policy implication of this research I have provided general principles 

that can guide future ecological goods and services policy off of which future policy 

debates can be based.  It is not my suggestion that the principles I have proposed can or 

will influence Ontario policy, but it does provide a platform from which specific points 

can be debated.  This is important because it allows policy development, thought by 

leading practitioners to be stagnant, to move forward.  

 This thesis also contains a number of policy implications that are more specific 

and have a more narrow impact.  For example, the suggestion that ecological goods and 

services policy should be open to all rural landowners and not limited to agricultural 

producers means that jurisdiction over policy development may lie with the Ministry of 

Natural Resources, at the provincial level, instead of OMAFRA.  This is in contrast to 

what has taken place in the past with both provincial and federal ministries of agricultural 

taking the lead in ecological goods and services policy discussions.   
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 I believe the exclusion of additionality in my proposed framework has both 

positive and negative policy implications.  On one hand, if ecological goods and services 

policy requires taxpayer funding, than I can envision a backlash against the lack of 

additionality because more ecological goods and services good be secured for a given 

amount of resources if additionality were adhered to.  On the other hand, I can envision 

rural landowners, both agricultural producers and non-agricultural landowners, 

expressing displeasure if the results of their existing stewardship and good management 

is not taken into account when deciding who is deserving of incentives.  This is certainly 

going to be a point of debate as ecological goods and services policy develops further.   

 My finding that intermediaries are more effective if their revenues are obtained 

through program payments may not be a popular one.  On the landowners side, they may 

not like the idea of paying for intermediation services out of the program payments that 

they believe they have earned.  At the same time, existing institutions like the Ontario 

Soil and Crop Improvement Association may feel threatened if outside groups are 

allowed to take on the delivery of programs to agricultural producers.   

 I believe that my finding that private landowners are estimated to be owners and 

stewards of many ecological good and services producing lands than is contained in 

conservation areas, provincial parks, nature and wildlife reserves and other provincially 

protected areas will be of surprise to many.  That implication of this finding is that rural 

landowners contribution to environmental and ecological well-being of Ontario should 

finally be recognized.  It will be necessary to engage the people who are both owners and 

stewards of a majority of the land in Southern Ontario if there is a desire to increase the 

provision of ecological goods and services in Ontario, as I believe there is.   
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 The finding that the potential for investment in new riparian areas in counties with 

the highest average land rental rates carries important policy implication as well.  Ontario 

is a vast province and if a system of fixed payments rates, similar to the one used in Costa 

Rica‟s Pago por Servicios Ambientales, was used in Ontario, it could have massive 

financial implications.  Instead, this finding indicates that there are some counties in 

Southern Ontario that will require relatively high payments rates in order to garner 

participation while there are other counties where relatively low payments rates would be 

sufficient to compensate landowners for their ecological goods and services provision.  

This once again underscores the need for a mechanism that can differentiate between 

high value and low value ecological goods and services.  Though I have suggested basing 

such a mechanism on the Biodiversity Benefits Index in Australia, further research and 

time will be needed to ensure that a mechanism can be designed to meet the needs of 

Ontario ecological goods and services policy.   

 A final policy implication stemming from my research is that a taxpayer funded 

payment for ecological goods and services program is a means to an end and not an end 

in and of itself.  The ideal method of securing ecological goods and services provision is 

if supply can meet demand through voluntary market exchanges.  My proposed policy 

framework will hopefully put producers in a position to meet demand for ecological 

goods and services if and when a viable market develops.  Allowing intermediaries to 

participate in my proposed policy will make it easier for beneficiaries to locate and secure 

the supply they demand if and when they decide to do so.  

8.4 Opportunities for Future Research 

 In this section I present some opportunities for future research that expands on 

this research.  The first and probably most obvious opportunity for future research relates 
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to the GIS analysis in Chapter 6.  I noted in Chapter 6 many of the shortcomings of the 

data I used and predicted that my estimate of existing ecological goods and services 

supply is likely an overestimate of actual supply.  The key shortcoming of this analysis 

was that data do not exist to differentiate between public and privately owned land 

parcels in Southern Ontario.  As I noted, there are indications that this data is being 

developed and will, in the future, be available for conducting a more accurate GIS 

analysis.  More detailed data for the other data layers would also certainly be helpful.  

Higher resolution land cover data would make my analysis more accurate.  Also the 

development and inclusion of data that identifies land that is protected by conservation 

easements would be helpful, although I am not sure if such data exists or can be 

developed.  This is an important area of future research because a more accurate estimate 

of existing and potential ecological good and service producing private lands is very 

useful for estimating potential program costs as well as providing information on the 

inventory of ecological goods and services lands in Ontario.   

 A more comprehensive sample of interviewees is a possible avenue for future 

research.  I was able to draw some broad conclusions from the interviews I conducted, 

but it is possible that certain interests could have been better represented.  For example, it 

would be helpful to get opinions on ecological goods and services from all the general 

farm organizations in Ontario as well as specific producer groups.  Information gathered 

in this way may show that certain producer groups perceive the impacts of ecological 

goods and services policy to be negative while others may view it as a positive.  A more 

thorough sample of Conservation Authorities may also have led to similar results.  Based 

on my sample I was unable to draw these types of conclusions. 
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 There is a wealth of knowledge that can be gained from examining international 

experiences with ecological goods and services policy as well as relevant literature.  I 

gave a broad overview of how four ecological goods and services programs are design 

but this review could be expanded to include many more examples that provide insight 

for Canadian policy development.  The literature on payments for ecological goods and 

services programs, ecosystem service valuation and other ecological goods and services 

issues is rich, current and relevant to policy development in Ontario and Canada.   One 

area that I think will be of particular importance for the development of ecological goods 

and services policy in Ontario is literature on means of targeting and valuing benefits.  

Engel et al. (2008) suggest  the research done by Munoz-Pina et al. (2008), Ferraro 

(2008), Wunscher et al. (2008), Wunscher et al. (2006), Engel et al. (2007) and Watzold 

and Drechsler (2005) for further insight on this issue.    

 

 

 

 

 

 

 

 

 

 

 



 

281 

 

References 

Agricorp (2009). 2009 Annual Report.  Accessed Online July 28, 2010 from 

http://www.agricorp.com/en-ca/AboutUs/Pages/CorporatePublications.aspx 

 

Agricorp (2008). 2008 Annual Report.  Accessed Online July 28, 2010 from 

http://www.agricorp.com/en-ca/AboutUs/Pages/CorporatePublications.aspx 

 

Antle, J. M. (1999) “The new economics of agriculture”. American Journal of 

Agricultural Economics, 81(5): 993-1010.  

 

Apreda, Rodolfo. (2001). The Brokerage of Asymmetric Information. Retrieved October 

6, 2009, from http://ssrn.com/abstract=1403430. 

Arcury, T. A., and S. A. Quandt. (1999). “Participant Recruitment for Qualitative 

Research: A Site Based Approach to Community Research in Complex Societies” 

Human Organization. 58(2): 128 – 133. 

 

Arrow, Kenneth J. (1975).  “Vertical Integration and Communication” The Bell Journal 

of Economics. 6(1): 173-183.  

Bailey, Robert O. and David J. Reid. (2004). ALUS: The Farmer’s Conservation Plan. 

ALUS Pilot Project Proposal for Norfolk County, Ontario. 

 

Bailey, Robert R.O., and L. Greenslade. 2006. Alternative Land Use Services (ALUS): A 

benchmark survey of public opinion on the environment in relation to farming and 

the quality of life in Norfolk County. Retrieved July 23, 2009 from the ALUS wiki 

website: http://gorsuch.ca/wiki?title=Ontario 

 

BBC News. (2010, February 7). Climate skepticism [sic] 'on the rise', BBC poll shows. 

BBC News. Accessed Online February 28, 2010 at 

http://news.bbc.co.uk/2/hi/8500443.stm   

 

Bell, Anne. (2009, April 28). Non-polluting comment inaccurate. The Ontario Farmer. 

Volume 43 Number 8. 

 

Brubaker, Elizabeth (2009, April 21). ALUS is gravely flawed. The Ontario Farmer. 

Volume 43 Number 7. 

 

Brubaker, E. (1995). Property Rights in the Defense of Nature. Toronto, ON: Earthscan 

Publications Ltd.  

 

Campbell, I. (2009). Experiences for EG&S Pilot Projects. [Powerpoint Slides]. 

Accessed Online March 29, 2010, from 

http://www.forestry.utoronto.ca/people/shashi_site/presentations/champbell.pdf 

 

http://www.agricorp.com/en-ca/AboutUs/Pages/CorporatePublications.aspx
http://www.agricorp.com/en-ca/AboutUs/Pages/CorporatePublications.aspx
http://ssrn.com/abstract=1403430
http://news.bbc.co.uk/2/hi/8500443.stm
http://www.forestry.utoronto.ca/people/shashi_site/presentations/champbell.pdf


 

282 

 

Canadian Intergovernmental Conference Secretariat (2005). “Progress Made on Vital 

Issues at Annual Ministers of Agriculture Conference” News Release Ref: 830-

847/004.  Accessed Online August 20, 2010 from 

http://www.scics.gc.ca/cinfo05/830847004_e.html 

 

Canadian Intergovernmental Conference Secretariat (2004). “Minister of Agriculture 

Make Progress on Key Issues at Annual Conference” News Release Ref: 830-

823/004.  Accessed Online August 20, 2010 from 

www.scics.gc.ca/cinfor04/830823004_e.html 

 

Carpenter, S. R., N. F. Caraco, D. L. Correll, R.W. Howarth, A. N. Sharpley, and V.H. 

Smith. (1998). “Nonpoint Pollution of Surface Waters with Phosphorus and 

Nitrogen” Ecological Applications. 8(3): 559-568. 

 

Cattaneo, A., D. Hellerstein, C. Nickerson, and C. Myers. (2006). Balancing the Multiple 

Objectives of Conservation Programs.  United States Department of Agriculture. 

Economic Research Report Number 19.  Retrieved April 13, 2010 from 

http://ddr.nal.usda.gov/dspace/bitstream/10113/18050/1/CAT30979656.pdf 

 

Christensen, R. and A. M. Lintner. (2007). Trading our Common Heritage?  The Debate 

over Water Rights Transfers in Canada. In K. Bakker (Ed.), Eau Canada: The Future 

of Canada’s Water (pp. 219 – 241). Vancouver, BC: UBC Press.  

 

Chomitz, K.M., E. Brenes and L. Constantino, 1999. “Financing environmental services: 

the Costa Rican experience and its implications” The Science of the Total 

Environment 240: 157 – 169.  

 

Coase, Ronald (1937). "The Nature of the Firm". Economica. 4(16): 386-405.  

Coase, Ronald (1960). "The Problem of Social Cost". Journal of Law and Economics. 3: 

1-44. 

Coase, Ronald (1988). “The Firm, the Market and the Law” University of Chicago Press. 

Reprinted in AGEC*4310 Course Pack, University of Guelph.   

Conservation Ontario (2010). Conservation Areas Fact Sheet. Accessed Online July 28, 

2010 from http://www.conservation-

ontario.on.ca/resources/Fact_sheets/documents/CO_Fact_Sheet_Feb_2010.pdf 

 

Creswell, J. W. (2007). Qualitative Inquiry & Research Design.  Thousand Oaks, 

California: Sage Publications. 

 

Dahlman, Carl J. (1979) “The Problem of Externality” Journal of Law & Economics 

22(1): 141- 162. 

http://www.scics.gc.ca/cinfo05/830847004_e.html
http://www.scics.gc.ca/cinfor04/830823004_e.html
http://ddr.nal.usda.gov/dspace/bitstream/10113/18050/1/CAT30979656.pdf
http://www.conservation-ontario.on.ca/resources/Fact_sheets/documents/CO_Fact_Sheet_Feb_2010.pdf
http://www.conservation-ontario.on.ca/resources/Fact_sheets/documents/CO_Fact_Sheet_Feb_2010.pdf


 

283 

 

Davey, C. M., J. A. Vickery, N. D. Boatman, D. E. Champerlain, H. R. Parry & G. M. 

Siriwardena. (2010). “Assessing the impact of Entry Level Stewardship on lowland 

farmland birds in England” The International Journal of Avian Science. 1 – 16.  

 

Delta Waterfowl. (2009). Funding Increase for ALUS from the Province of PEI. 

Retrieved July 29, 2009 from the Delta Waterfowl Web site: 

http://www.deltawaterfowl.org/alus/news/090416-PEI.php 

 

Delta Waterfowl. (2007). Benefits Outweigh Costs of National ALUS Program: Study. 

Retrieved July 29, 2009 from the Delta Waterfowl Website: 

http://www.deltawaterfowl.org/alus/news/070416-Study.php 

 

Delta Waterfowl. (2005a). Farm Leader Urge Ministers to Support Conservation 

Programs. Retrieved July 23, 2009 from the Delta Waterfowl Web site: 

http://www.deltawaterfowl.org/alus/news/050701-FarmLeaders.php 

 

Delta Waterfowl. (2005b). Win-win for Agriculture and the Environment: Agriculture 

Ministers Give Ecological Services Thumbs Up. Retrieved July 23, 2009 from the 

Delta Waterfowl Web site: http://www.deltawaterfowl.org/alus/news/050727-

AgMinisters.php 

 

Delta Waterfowl. (2005c). Great News for Duck Hunters: Manitoba Announces Launch 

of Three-Year ALUS Pilot. Retrieved July 29, 2009 from the Delta Waterfowl Web 

site: http://www.deltawaterfowl.org/alus/news/051122-MBAnnouncement.php 

 

Delta Waterfowl. (2004). Farmers’ Conservation Program Continues to Grow. Retrieved 

July 23, 2009 from the Delta Waterfowl Web site: 

http://www.deltawaterfowl.org/alus/news/040927-ProgramGrows.php 

 

Delta Waterfowl and The Canadian Federation of Agriculture. (2007). Benefits Outweigh 

Costs of National ALUS Program. Retrieved July 23, 2009 from Keystone 

Agricultural Producers Web site: http://www.kap.mb.ca/alus.htm 

 

Department of Sustainability and Environment. (2010). EcoTender. Accessed Online 

May 10, 2010 from 

http://www.land.vic.gov.au/DSE/nrence.nsf/LinkView/F18669E8E2A4C02FCA256

FDB00031592DC837B2FCBEF4B4BCA2573B6001A9728 

 

Department of Sustainability and Environment. (2008). BushTender: Rethinking 

investment for native vegetation outcomes. The application of auctions for securing 

private land management agreements. State of Victoria, Department of 

Sustainability and Environment, East Melbourne. 

 

Diamond, P. A. and J. A. Hausman (1994). “Contingent Valuation: Is Some Number 

better that No Number?” The Journal of Economic Perspectives. 8(4): 45 - 64. 

 

http://www.deltawaterfowl.org/alus/news/070416-Study.php
http://www.deltawaterfowl.org/alus/news/050701-FarmLeaders.php
http://www.deltawaterfowl.org/alus/news/050727-AgMinisters.php
http://www.deltawaterfowl.org/alus/news/050727-AgMinisters.php
http://www.deltawaterfowl.org/alus/news/051122-MBAnnouncement.php
http://www.deltawaterfowl.org/alus/news/040927-ProgramGrows.php
http://www.kap.mb.ca/alus.htm
http://www.land.vic.gov.au/DSE/nrence.nsf/LinkView/F18669E8E2A4C02FCA256FDB00031592DC837B2FCBEF4B4BCA2573B6001A9728
http://www.land.vic.gov.au/DSE/nrence.nsf/LinkView/F18669E8E2A4C02FCA256FDB00031592DC837B2FCBEF4B4BCA2573B6001A9728


 

284 

 

Drozdz, Monika. (2009) “A Case Study Analysis of Markets for Ecosystem Services" 

Master‟s Thesis: University of Guelph. 

Ducks Unlimited. (2009). A Strategy for Conserving Canada‟s Natural Capital: Success 

Stories From Other Countries.  Accessed Online April 1, 2010 from 

http://www.ducks.ca/conserve/wetland_values/pdf/natcap-strategy-4en.pdf 

 

Duck Unlimited (2009) Climate Change Impacts Wetlands. Accessed Online 31 March 

2009 from http://www.ducks.ca/conserve/research/projects/climate/wetlands.html 

 

Easter, W. (2005).  “Empowering Canadian Farmers in the Marketplace” Accessed 

Online April 15, 2010, from http://www.agr.gc.ca/farmincome_e.phtml 

 

Engel, S., S. Pagiola, S. Wunder. (2008). “Designing payments for environmental 

services in theory and practice: An overview of the issues” Ecological Economics. 

65: 663 – 674.  

 

Engel, S., T. Wunscher and S. Wunder. (2007). “Increasing the efficiency of conservation 

spending: the case of payment for environmental services in Costa Rica.” In Schmitt, 

C.B., T. Pistorius and G. Winkel (Eds.), A Global Network of Forest Protected Areas 

Under the CBD: Opportunities and Challenges. Freiburg Schriften zur Forst – und 

Umweltpolitk, vol. 16. Verlag Kessel, Remagen.  

 

FAOSTAT 2009. FAO Statistics Division, Accessed on December 14th, 2009 from 

http://faostat.fao.org/ 

 

Farm Service Agency. 2009. Conservation Reserve Program.  Retrieved December 7, 

2009 from www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp 

 

Farm Service Agency. (2009b). Contract Extension, Expirations and Enrollment Update. 

Accessed Online April 1, 2010, from 

http://www.fsa.usda.gov/Internet/FSA_File/extendexpire.xls 

 

Farm Service Agency. (2010). CRP Sign-up. Accessed Online on April 1, 2010, from 

http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp-sp\ 

 

Ferraro, P.J., (2008). “Asymmetric information and contract design for payments for 

environmental services.” Ecological Economics. 65: 810 – 821. 

 

FONAFIFO (2009). Servicios Ambientales: Estadisticas PSA. Accessed Online April 16, 

2010, from 

http://fonafifo.com/paginas_espanol/servicios_ambientales/sa_estadisticas.htm 

 

Fox, G. (2008) “Opening the Door to Environmental Goods and Services” in Fraser 

Institute (ed.) A Breath of Fresh Air: The state environmental policy in Canada. (pp. 

http://www.ducks.ca/conserve/wetland_values/pdf/natcap-strategy-4en.pdf
http://www.ducks.ca/conserve/research/projects/climate/wetlands.html
http://www.agr.gc.ca/farmincome_e.phtml
http://faostat.fao.org/
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp
http://www.fsa.usda.gov/Internet/FSA_File/extendexpire.xls
http://www.fsa.usda.gov/FSA/webapp?area=home&subject=copr&topic=crp-sp/
http://fonafifo.com/paginas_espanol/servicios_ambientales/sa_estadisticas.htm


 

285 

 

116 – 133).  Available Online: 

http://www.fraserinstitute.org/researchandpublications/publications/6179.aspx 

Fox, G. (2007) “The Real Coase Theorems.” Cato Journal. 27(3): 373 – 396.   

Fox, G. (1992). “The Pricing of Environmental Goods: A Praxeological Critique of 

Contingent Valuation” Cultural Dynamics. 5(3): 245 – 259.  

 

Fraser, H. W. and F. Desir. (2005). The Farming and Food Production Protection Act 

(FFPPA) and Nuisance Complaints.  Accessed Online March 25, 2010, from 

http://www.omafra.gov.on.ca/english/engineer/facts/05-013.htm 

 

Gilvesy, Bryan. (2009, April 28). ALUS is not rewarding bad stewardship. The Ontario 

Farmer. Volume 43 Number 8. 

 

Gorsuch, Wanda. (2009). Ontario - Alus Wiki. Retrieved July 29, 2009 from the ALUS 

Wiki Website: http://gorsuch.ca/wiki?title=Ontario 

 

Hager, Heather. (2009). Payment for ecological goods and services. Retrieved July 29, 

2009 from the Top Crop Manager Web site: 

http://www.topcropmanager.com/content/view/4392/182/ 

 

Hajkowicz, S., K. Collins & A. Cattaneo. (2009). “Review of Agri-Environment Indexes 

and Stewardship Payments” Environmental Management. 43: 221- 236.  

 

Hayes, Adam. (2009). Carbon Credit (Offset) Trading – What’s Going On? Accessed 

Online February 28, 2010 at 

http://www.omafra.gov.on.ca/english/crops/field/news/croptalk/2009/ct-0309a7.htm 

 

Hein, L., K. van Koppen, R. S. de Groot, E. C. van Ierland, (2006). “Spatial scales, 

stakeholders and the valuation of ecosystem services” Ecological Economics. 57: 

209 – 228.   

 

Hellerstein, D. (2006). USDA Land Retirement Programs. In K. Weibe and N. Gollehon  

(Eds.). Agricultural Resources and Environmental Indicators. United States 

Department of Agriculture Economics Research Services, Chapter 5.2, 175-184.  

 

Hesse-Biber, S. N. and P. Leavy. (2004). Approaches to Qualitative Research: A Reader 

on Theory and Practice.  New York: Oxford University Press. 

 

Hodge I., & M. Reader. (2010). “The Introduction of Entry Level Stewardship in 

England: Extension or dilution in agri-environment policy?” Land Use Policy. 27: 

270-282. 

 

Holmstrom, Bengt and John Roberts. (1998). “The Boundaries of the Firm Revisited” 

Journal of Economic Perspectives 12(4): 73-94. 

http://www.fraserinstitute.org/researchandpublications/publications/6179.aspx
http://www.omafra.gov.on.ca/english/engineer/facts/05-013.htm
http://www.omafra.gov.on.ca/english/crops/field/news/croptalk/2009/ct-0309a7.htm


 

286 

 

House of Commons Canada. (2007). Report of the Fact-Finding Mission on Canada’s 

New Agriculture and Agri-Food Policy: Report of the Standing Committee on 

Agriculture and Agri-food. Retrieved July 29, 2009 from the Government of 

Canada‟s Parliament Web site: 

http://www2.parl.gc.ca/HousePublications/Publication.aspx?DocId=3066010&Langu

age=E&Mode=1&Parl=39&Ses=1&File=12 

 

Joyce, P., and I. Campbell (2009). Pages 5 to 11 in Proceedings of the Ecological Goods 

and Services Technical Meeting, Ottawa, Canada.  Prairie Habitat Joint Venture 

(Edmonton). Accessed Online March 21, 2010 from www.phjv.ca  

Kalton, G. and D. W. Anderson. (1986). “Sampling Rare Populations” Journal of the 

Royal Statistical Society. 149(1): 65 – 82.  

 

Klimas, Maria (2007) “An Economic Analysis of the Potential for Market Exchanges of 

Ecological Goods and Services:  Two Canadian Case Studies” Master‟s Thesis: 

University of Guelph. 

Knight, Tristen. (2009, May 5). Ontarians serious about environmental quality have to 

put up some money. The Ontario Farmer. Volume 43 Number 9. 

 

Kurzel, A. J. (1999). Sampling in Qualitative Inquiry. In W. L. Miller and B. F. Crabtree 

(Eds.), Doing Qualitative Research 2
nd

 Edition (pp. 33 – 46). Thousand Oaks, CA: 

Sage Publications, Inc.  

 

Kvale, S. Interviews: An Introduction to Qualitative Research Interviewing. Newbury 

Park, CA: Sage. 

 

Land Information Ontario (2007).  NRVIS/OLIW Data Management Model For Lot 

Fabric (V.2).  Accessed Online August 26, 2010 from 

http://publicdocs.mnr.gov.on.ca/View.asp?Document_ID=13352&Attachment_ID=2

6103 

 

Lence, S.H. and A.K. Mishra. (2003). “Impacts of Different Farm Programs on Cash 

Rents. American Journal of Agricultural Economics. 85(3): 753 – 761.  

 

Liamputtong, P. and D. Ezzy. (2005). Qualitative Research Methods. South Melbourne: 

Oxford University Press.   

 

Lovell, Sarah T. & William C. Sullivan. (2005). “Environmental benefits of conservation 

buffers in the United States: Evidence, promise and open questions” Agriculture, 

Ecosystems & Environment. 12(4): 249 – 260.  

 

Menger, Carl (1871/1994). Principles of Economics. (James Dingwall and Bert Hoselitz, 

Trans.). Libertarian Press. 

http://www2.parl.gc.ca/HousePublications/Publication.aspx?DocId=3066010&Language=E&Mode=1&Parl=39&Ses=1&File=12
http://www2.parl.gc.ca/HousePublications/Publication.aspx?DocId=3066010&Language=E&Mode=1&Parl=39&Ses=1&File=12
http://www.phjv.ca/
http://publicdocs.mnr.gov.on.ca/View.asp?Document_ID=13352&Attachment_ID=26103
http://publicdocs.mnr.gov.on.ca/View.asp?Document_ID=13352&Attachment_ID=26103


 

287 

 

Miller, W.L., and B.F. Crabtree. (2004). Depth Interviewing. In S.N. Hesse-Biber and P. 

Leavy (Eds.), Approach to Qualitative Research: A Reader on Theory and Practice 

(pp. 185 – 202). New York: Oxford University Press. 

 

Munoz-Pina, C., A, Guevara, J.M. Torres and J. Brana. (2008). “Paying for the 

hydrological services of Mexico‟s forests: analysis, negotiations and results.” 

Ecological Economics. 65: 725 – 736. 

 

National Farmers Union. (2000). “NFU Proposes Solution to Farm Income Crisis” 

Accessed Online April 15, 2010, from http://www.nfu.ca/set-asidetwo-rel.htm 

 

Natural England. (2010a). Entry Level Stewardship: Environmental Stewardship 

Handbook.  Accessed Online April 17, 2010 from 

http://www.naturalengland.org.uk/ourwork/farming/funding/es/els/default.aspx 

 

Natural England. (2010b). Higher Level Stewardship: Environmental Stewardship 

Handbook Third Edition. Accessed Online April 26, 2010 from 

http://www.naturalengland.org.uk/ourwork/farming/funding/es/els/default.aspx 

 

Natural England. (2010c). Higher Level Stewardship: Farm Environment Plan (FEP) 

Manual. Accessed Online May 5, 2010 from 

http://naturalengland.etraderstores.com/NaturalEnglandShop/NE264 

 

Natural England. (2009a). Farming with nature: agri-environment schemes in England 

2009. Accessed Online April 27, 2010 from 

http://naturalengland.etraderstores.com/NaturalEnglandShop/publications/Farming 

 

Natural England. (2009b). Look after your land with Environmental Stewardship. 

Accessed Online April 27, 2010 from, 

http://www.naturalengland.org.uk/ourwork/farming/funding/es/ 

 

Natural Resources Conservation Service. 2009. Conservation Reserve Program. 

Retrieved December 7, 2009, from http://www.nrcs.usda.gov/programs/CRP/ 

National Wetlands Working Group (1988) Wetlands of Canada. Ecological Land 

Classification Series  No.24. ISBN No. 0-921317-13-1. Montreal, QC: Canada 

Committee on Ecological Land Classification; Sustainable Development Branch, 

Environment Canada. 

 

Norfolk ALUS. (2010). Alternative Land Use Services Key Principles. Accessed Online 

March 5, 2010 at 

http://www.norfolkalus.com/index.php?option=com_content&view=article&id=11&

Itemid=8 

 

O‟Brien, Doug n.d. “Summary and Evolution of U.S. Farm Bill Conservation Titles” The 

National Agricultural Law Center. Accessed Online December 1, 2009 at 

http://www.nationalaglawcenter.org/assets/farmbills/conservation-expanded.html 

http://www.nfu.ca/set-asidetwo-rel.htm
http://www.naturalengland.org.uk/ourwork/farming/funding/es/els/default.aspx
http://www.naturalengland.org.uk/ourwork/farming/funding/es/els/default.aspx
http://naturalengland.etraderstores.com/NaturalEnglandShop/NE264
http://naturalengland.etraderstores.com/NaturalEnglandShop/publications/Farming
http://www.naturalengland.org.uk/ourwork/farming/funding/es/
http://www.nrcs.usda.gov/programs/CRP/
http://www.norfolkalus.com/index.php?option=com_content&view=article&id=11&Itemid=8
http://www.norfolkalus.com/index.php?option=com_content&view=article&id=11&Itemid=8
http://www.nationalaglawcenter.org/assets/farmbills/conservation-expanded.html


 

288 

 

OECD. 2001. “Multifunctionality: Towards and Analytical Framework” Accessed Online 

October 21, 2009 at: http://www.oecd.org/dataoecd/43/31/1894469.pdf 

Ontario Ministry of Natural Resources. (2001). Critical Review of Historical and Current 

Tree Planting Programs on Private Land in Ontario. Accessed Online March 30, 

2010 from http://www.ene.gov.on.ca/envision/air/climatechange/critical.pdf   

 

Ontario Ministry of Natural Resources. (2007). Ontario‟s First Habitat Regulation Under 

The ESA 2007.  Accessed Online March 30, 2010, from 

http://www.mnr.gov.on.ca/en/Business/Species/2ColumnSubPage/268554.html 

Ontario Water Resources Act, R.S.O. 1990, c O.40, s.30(1). 

 

Pagiola, S., 2008.  “Payment for environmental service in Costa Rica” Ecological 

Economics. 65: 712–724. 

 

Pannell, D.J. (2010). Broad participation versus targeted investment in environmental 

programs, INFFER Working Paper 1002, University of Western Australia. 

http://cyllene.uwa.edu.au/~dpannell/dp1002.htm 

 

Pannell, D.J. (2009). Best Management Practices (BMPs). Accessed Online March 30, 

2010, from http://cyllene.uwa.edu.au/~dpannell/pd/pd0153.htm 

 

Pannell, D.J. (2008). Public: private benefits framework version 3, INFFER Working 

Paper 0805, University of Western Australia. 

 

Parkes, D., G. Newell & D. Cheal. (2003). “Assessing the quality of native vegetation: 

The „habitat hectares‟ approach” Ecological Management & Restoration. 4: S29 – 

S38.  

 

Perry, Martin K. (1989). Vertical Integration: Determinants and Effects. In R. 

Schmalensee and R.D. Willig (Eds.), Handbook of Industrial Organization (pp. 185 

– 255).  New York, NY:  Elsevier Science Publishing Company, Inc.  

Porras, I., and N. Neves. (2006). “Costa Rica‟s Payments for Environmental Services 

Programme” Accessed Online April 19, 2010 from 

http://www.watershedmarkets.org/casestudies/Costa_Rica_National_PES_eng.html 

 

Prairie Habitat Joint Venture. (2009). Proceedings of the Ecological Goods and Services 

Technical Meeting, Ottawa, Canada.  Accessed Online June 21, 2010 from 

www.phjv.ca 

 

Quillérou, E., & R. Fraser. (2010). “Adverse Selection in the Environmental Stewardship 

Scheme: Does the Higher Level Stewardship Scheme Design Reduce Adverse 

Selection?” Journal of Agricultural Economics. 1 – 12.  (Not yet published) 

 

http://www.oecd.org/dataoecd/43/31/1894469.pdf
http://www.ene.gov.on.ca/envision/air/climatechange/critical.pdf
http://www.mnr.gov.on.ca/en/Business/Species/2ColumnSubPage/268554.html
http://cyllene.uwa.edu.au/~dpannell/dp1002.htm
http://cyllene.uwa.edu.au/~dpannell/pd/pd0153.htm
http://www.watershedmarkets.org/casestudies/Costa_Rica_National_PES_eng.html
http://www.phjv.ca/


 

289 

 

Radley, G. (2005). “Chapter 8. Evaluating Agri-Environmental Schemes in England” In 

OECD, Evaluating Agri-Environmental Policies: Design, Practice and Results (pp. 

161 – 175). OECD Publishing.  

 

Rao, P.K. (2003).  The Economics of Transaction Costs. Palgrave MacMillan: New York.  

Ribaudo, M. O., D. L. Hoag, M. E. Smith, and R. Heimlich. 2001. “Environmental 

indices and the politics of the Conservation Reserve Program” Ecological Indicators. 

1: 11–20.   

 

Ribaudo, M., L. Hansen, D. Hellerstein, and C. Greene (2008)  The Use of Markets To 

Increase Private Investment in Environmental Stewardship United States Department 

of Agriculture Economic Research Service.  Economics Research Report 64.  

 

Ritchie, J., and L. Spencer. (1994). Qualitative data analysis for applied policy research. 

In A. Bryman and R. G. Burgess (Eds.), Analyzing Qualitative Data (pp. 173 – 194). 

New York: Routledge. 

 

Roberts, M.J., and R.N. Lubowski. (2007). “Enduring Impact of Land Retirement 

Policies: Evidence from the Conservation Reserve Program” Land Economics. 84(4): 

516 – 538.  

 

Rosenberg, Jessica. (2010). “An Analysis of the Critical Success Factors for Participating 

in Agricultural-Environmental Programs: A Case Study” Master‟s Thesis: University 

of Guelph.   

 

Rothbard, M. (1982). “Law, Property Rights, and Air Pollution” The Cato Journal. 2(1): 

233 – 279. 

 

Rothbard, M. (1979). The Myth of Efficiency. Accessed Online June 28, 2010 from 

http://mises.org/rothbard/efficiency.asp. (Reprinted from M. Rizzo (Ed.), Time, 

Uncertainty, and Disequilibrium (pp. 90 – 95). Lexington, MA: DC Health.) 

 

Rural Payments Agency (2010). “SPS 2009 payments update: 08 April, 2010”  Accessed 

Online May 27, 2010 from  

 http://www.rpa.gov.uk/rpa/index.nsf/7801c6143933bb248025713f003702eb/e110c8a

deab632c4802576ff0039de59!OpenDocument 

 

Shoemaker, R. (1989). “Agricultural Land Values and Rents under the Conservation 

Reserve Program” Land Economics. 65(2): 131 – 137.  

  

Smith, M. (2000). “Agricultural Resources and Environmental Indicators: Land 

Retirement.” In R. Heimlich, Agricultural Resource and Environmental Indicators, 

2003. United States Department of Agriculture Economic Research Service. Chapter 

6.2. 

 

http://mises.org/rothbard/efficiency.asp
http://www.rpa.gov.uk/rpa/index.nsf/7801c6143933bb248025713f003702eb/e110c8adeab632c4802576ff0039de59!OpenDocument
http://www.rpa.gov.uk/rpa/index.nsf/7801c6143933bb248025713f003702eb/e110c8adeab632c4802576ff0039de59!OpenDocument


 

290 

 

Statistics Canada. (2008). Total farm area, land tenure and land in crops, by province 

(Census of Agriculture, 1986 to 2006).  Accessed Online May 28, 2010 from 

http://www40.statcan.gc.ca/l01/cst01/AGRC25A-eng.htm 

 

 Stoneham, G. (2008). Creating Markets for Environmental Goods and Services: A 

Mechanism Design Approach. Final Report to Land & Water Australia, Canberra, 

ACT. 

 

Stoneham, G., V. Chaudhri, A. Ha & L. Strappazzon. (2003). “Auctions for conservation 

contracts: empirical examination of Victoria‟s BushTender trial” The Australian 

Journal of Agricultural and Resource Economics. 47(4): 477 – 500.   

 

Stoneham, G., V. Chaudhri, A. Ha & L. Strappazzon. (2002). Victoria’s BushTender 

Trial: A Cost Sharing Approach to Biodiversity. Paper Presented to the Inaugural 

Sheep and Wool Industry Conference, Hamilton, Victoria, Australia.  

 

Sparling, B., M. Klimas, C. Brethour, D. Bucknell, J. S. Richards and D. Hodgson. 

(2008). Ecological Goods and Services: Estimating Program Uptake and the Nature 

of Costs/Benefits in Agro-Manitoba. Accessed Online June 1, 2010 from: 

http://www.gov.mb.ca/agriculture/soilwater/ecological/pdf/feg01s01.pdf 

 

Spulber, Daniel F. (1996).  “Market Microstructure and Intermediation” Journal of 

Economic Perspectives. 10(3): 135-152.   

Statistics Canada (2006). Population and dwelling counts, for Canada, provinces and 

territories, 2006 and 2001 censuses.  Accessed Online July 9, 2010 from: 

http://www12.statcan.ca/census-recensement/2006/dp-pd/hlt/97-

550/Index.cfm?TPL=P1C&Page=RETR&LANG=Eng&T=101 

Sullivan, P., D. Hellerstein, L. Hansen, R. Johansson, S. Koenig, R. Lubowski, W. 

McBride, D. McGranahan, M. Roberts, S. Vogel, and S. Bucholtz. (2004). The 

Conservation Reserve Program: Economic Implications for Rural America U.S. 

Department of Agriculture, Economic Research Service. Agricultural Economics 

Report No. 834.  

 

The Ontario Rural Council. (2010). Ecological Goods and Services Workshop: Summary 

of Results.  Accessed Online March 24, 2010, from 

http://www.torc.on.ca/documents/TORC_EGSWorkshop_Report_January_2610.pdf 

 

Troy, A. and K. Bagstad. (2009). Estimation of Ecosystem Services Value for Southern 

Ontario. Accessed Online March 29, 2010, from 

http://www.mnr.gov.on.ca/279512.pdf 

 

U.S. Department of Agriculture. (2010). FY 2011 Budget Summary and Annual 

Performance Plan.  Accessed Online April 1, 2010 from 

http://www.obpa.usda.gov/budsum/FY11budsum.pdf 

 

http://www40.statcan.gc.ca/l01/cst01/AGRC25A-eng.htm
http://www.gov.mb.ca/agriculture/soilwater/ecological/pdf/feg01s01.pdf
http://www12.statcan.ca/census-recensement/2006/dp-pd/hlt/97-550/Index.cfm?TPL=P1C&Page=RETR&LANG=Eng&T=101
http://www12.statcan.ca/census-recensement/2006/dp-pd/hlt/97-550/Index.cfm?TPL=P1C&Page=RETR&LANG=Eng&T=101
http://www.torc.on.ca/documents/TORC_EGSWorkshop_Report_January_2610.pdf
http://www.mnr.gov.on.ca/279512.pdf
http://www.obpa.usda.gov/budsum/FY11budsum.pdf


 

291 

 

U. S. Department of Agriculture. (2009). Agriculture Secretary Vilsack Announces $1.7 

Billion in Conservation Reserve Program Rental Payments.  Accessed Online 

December 3, 2009, from 

http://www.fsa.usda.gov/FSA/newsReleases?area=newsroom&subject=landing&topi

c=ner&newstype=newsrel&type=detail&item=nr_20091007_rel_0497.html 

 

U. S. Department of Agriculture. (2008). Conservation Reserve Program: Summary and 

Enrollment Statistics FY 2008.  Accessed Online April 13, 2010 from 

http://www.fsa.usda.gov/Internet/FSA_File/annualsummary2008.pdf 

 

U. S. Department of Agriculture. (2007). 2007 Census of Agriculture – United States 

Data. Accessed Online July 5, 2010 from 

http://www.agcensus.usda.gov/Publications/2007/Full_Report/Volume_1,_Chapter_

1_US/st99_1_008_008.pdf 

 

Varghese, J., N. Krogman, T. Beckley, and S. Nadeau. 2006. Critical Analysis of the 

Relationship between Local Ownership and Community Resilience. Rural Sociology 

71(3):505-527. 

 

Watzold, F., and M. Drechsler. (2005). “Spatially uniform versus spatially heterogeneous 

compensation payments for biodiversity-enhancing land-use measures.” 

Environmental and Resource Economics. 31(1): 73 – 93.  

 

Wiken, E., J. Cinq-Mars, M. Padilla, C. Latsch, and H. Moore (2003) “The Sate of 

Canadian Wetlands: Building a Conservation Strategy” Chapter 2. North American 

Wetlands Conservation Council.  Contributed Papers from the Conference on 

Canadian Wetlands Stewardship. p. 5-20. 

 

Williamson, O.E. (1985) The economic institutions of capitalism: firms, markets, 

relational contracting. Free Press: New York. 

Wilson, M.A., and J.P. Hoehn, 2006.  “Valuing environmental goods and services using 

benefit transfer: The state of the art and science” Ecological Economics 60: 335-342.  

 

World Bank. (2009). World Development Indicators Online. Accessed on December 14, 

2009 from http://ddp-

ext.worldbank.org/ext/DDPQQ/showReport.do?method=showReport 

 

World Bank. (2006). “GEF Project Brief: Mainstreaming Market-Based Instruments for 

Environmental Management” Accessed Online April 15, 2010, from 

http://gefonline.org/projectDetailsSQL.cfm?projID=2884  

 

World Trade Organization. (2002). “Agricultural Negotiation: Background Fact Sheet”.  

Accessed Online October 27, 2009 at: 

http://www.wto.org/english/tratop_e/agric_e/agboxes_e.htm 

 

http://www.fsa.usda.gov/FSA/newsReleases?area=newsroom&subject=landing&topic=ner&newstype=newsrel&type=detail&item=nr_20091007_rel_0497.html
http://www.fsa.usda.gov/FSA/newsReleases?area=newsroom&subject=landing&topic=ner&newstype=newsrel&type=detail&item=nr_20091007_rel_0497.html
http://www.fsa.usda.gov/Internet/FSA_File/annualsummary2008.pdf
http://www.agcensus.usda.gov/Publications/2007/Full_Report/Volume_1,_Chapter_1_US/st99_1_008_008.pdf
http://www.agcensus.usda.gov/Publications/2007/Full_Report/Volume_1,_Chapter_1_US/st99_1_008_008.pdf
http://ddp-ext.worldbank.org/ext/DDPQQ/showReport.do?method=showReport
http://ddp-ext.worldbank.org/ext/DDPQQ/showReport.do?method=showReport
http://gefonline.org/projectDetailsSQL.cfm?projID=2884
http://www.wto.org/english/tratop_e/agric_e/agboxes_e.htm


 

292 

 

Wunscher, T., S. Engel and S. Wunder. (2008). “Spatial targeting of payments for 

environmental services: a tool for boosting conservation benefits.”  Ecological 

Economics. 65: 822 – 833.  

 

Wunscher, T., S. Engel and S. Wunder. (2006). “Payments for environmental services in 

Costa Rica: increasing efficiency through spatial differentiation.” Quarterly Journal 

of International Agriculture. 45(4): 319 – 337. 

 

Zbinden, S. and D.R. Lee 2005. “Paying for Environmental Services: An Analysis of 

Participation in Costa Rica‟s PSA Program” World Development 33(2): 255–272. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

293 

 

Appendix A – Interview Guide 

 Background 

and Organizational 

Information 

 

 

 

 Perceptions 

of the ALUS 

approach  

 

 

 

 

 

 

 Ecological 

goods and services 

definition 

 

Probing Themes 

 Current 

Programs 

 

 

 

 Policy 

integration 

 

 

 

 

 

 

 What is your position at your organization? 

 How long have you worked at here? 

 What mission of your organization? 

 How does your work further this mission? 

 

 What do you know about the Alternative Land Use 

Services approach to land stewardship? 

 Does the ALUS concept fit within the mission of your 

organization? 

 If so, why? 

 If not, why not? 

 What principles of the ALUS approach does your 

organization like (support)?  

 What principles of the ALUS approach does your 

organization oppose? 

 

 How do you define ecological goods and services? 

 What are the in consistencies in how ecological goods 

and services is defined? 

 

 How does (organization) support the provision of EG+S 

in Ontario? 

 How are these programs delivered? 

 

 What existing programs will a new ecological goods and 

services program have to be integrated with? 

 How does your organization see ALUS integrating into 

existing environmental programs and stewardship activities?  

Species at Risk stewardship activities?  The Environmental 

Farm Plan? 

 What is the potential for integrated delivery of these 

programs? What are potential obstacles to integrated 

delivery? 

o What are the advantages to delivery of agri-

environmental programs through an intermediary 

between government and farmers? 

Disadvantages? 

 How can a new ecological goods and services provision 

approach be integrated and delivered with existing 
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 Program 

design and delivery 

 

 

 Jurisdiction 

 

 

 

 

 

 

 

 

 Monitoring 

and verification 

 

 

 Funding 

 

 

 EG+S 

Policy Framework  

 

government agri-environmental programs? 

o What are the prospects for an organization like 

ALUS to be the delivery agent for government agri-

environmental programs? 

 

 What instruments are best for securing provision of 

EG+S from private farmland in Ontario? Canada? 

 

 What is the nature of the shared jurisdiction over natural 

resources between MNR, OMAFRA and other 

government ministries? 

 How does MNR collaborate with OMAFRA on EG+S 

policy? 

 Does the ALUS approach address issues that are under 

the jurisdiction of MNR? 

o What other government organizations and 

agencies would have stake in the adoption of the 

ALUS approach? 

o Is there potential for conflict based on the 

jurisdictional boundaries between different levels 

of government and government ministries? 

o Is this potential conflict a hindrance to ALUS 

adoption?  

 

 How should ecological goods and services programs be 

evaluated? 

 How should outputs of ecological goods and services 

program be monitored and evaluated? 

 

 What are the potential sources of funding for an 

ecological goods and services program? 

 What is the potential for financing a provincial ecological 

goods and services program through taxpayers funding? 

 What is the potential for funding an ecological goods and 

services program through participation in a carbon 

market? 

 

 What are the universal elements that should be included 

in an EG+S framework, should it be developed for 

Canada? 

 What should be excluded? 
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Appendix B – Differential Effects of a Supply Shift with Inelastic Versus Elastic 

Demand 

To see the differential effects of a supply shift with inelastic versus elastic 

demand I will use a simple numerical example.  Assume that corn is worth $3.00 per 

bushel and that 10 million bushels are being sold.  Total revenue in this base scenario is 

$30 million.  If elasticity of demand is assumed to be perfectly elastic, elasticity of 

demand of -5, what happens to total revenue if supply is reduced by 10%?   

ED  = (∆QD/ QD)/ (∆PD/ PD) (1) 

Where,  

ED = Elasticity of Demand 

QD = Quantity of Demanded Good 

PD = Price of Demanded Good 

 Given the above elasticity of demand, quantities and original price the change is 

the price of corn as a result of the reduced supply of corn to 9 million bushels is $0.06.  

The new price of corn following this reduction of supply is $3.06.  Total revenue with 

this decrease in price and reduction in supply is $27.54 million.   

 Now, using the same example, let us assume an elasticity of demand of -0.5; that 

is relatively inelastic but is not negative.  The price of corn would increase by $0.60 in 

this scenario.  Total revenue with this decrease in price and reduction of supply would be 

$32.4 million.     

 This numerical example shows that reduced supply has a negative effect on total 

revenues when the elasticity of demand is relatively elastic and a positive effect on total 

revenue when it is inelastic.  Therefore, the United States, facing relatively inelastic 
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demand for important agricultural commodities, has more to gain from instituting a 

policy that results in reduced supply than Canada.    

This example is displayed graphically in the figure below.  It shows the effect that 

reduced supply of agricultural output would have on the welfare Canadian and American 

farmers.  SCAN and SUS represent the aggregate supply curve of agricultural output in 

Canada and the US, respectively.  DCAN represents the aggregate demand for Canadian 

agricultural output.  It is horizontal because Canada, as a small open economy, is subject 

to the prevailing world demand for its production and world demand is relatively elastic.  

Therefore, it follows that PCAN is equal to the prevailing world price. DUS represent the 

aggregate demand for American agricultural output.   It is highly sloped because demand 

for American agricultural output is generally assume to be inelastic. PUS represents the 

initial price of American agricultural output and QCAN and QUS represent the initial 

quantity of agricultural output before supply is reduced.  

When a program like the Conservation Reserve Program, is introduced that 

reduces the supply of agricultural output the aggregate supply curve rotate inwards as 

represented in Figure 4.2 by S‟CAN  and S‟US .  In Canada this results in quantity produced 

to decrease to Q‟CAN .  In the United States the result is that the quantity produced falls to 

Q‟US while price increases to P‟US.  

The effect of this shift in Canada is a reduction of producer gross income of the 

value of lost production, or more formally, (QCAN  - Q‟CAN ) * PCAN .  If Canadian 

producers do not receive financial compensation for this reduction of supply, they are 

unambiguously worse as a result of this change because the change in price is not great 

enough to offset the decrease in production.     
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The effect in the United States is quite different.  While producers in the US are 

still subject to losses from decreased production, these losses are ameliorated by the gains 

brought by increased price for remaining production.  The change in American producer 

welfare is represented by [(P‟US  + PUS ) * Q‟US ] – [(QUS  - Q‟US) * PUS ].  If aggregate 

demand for American agricultural output is indeed inelastic, (elasticity of demand < 1) as 

assumed here, than producers will be better off than before the program was introduced, 

regardless of the fact that output has been reduced.  The effect of the price change 

resulting from inelastic demand for agricultural goods results in increased total revenue 

even without including income generated from incentives to set aside the land.   
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Appendix C – Interview Log 

 

Name  Date Affiliation Location 

John Clement 27-May-

2009 

Christian Farmers Federation 

of Ontario 

CFFO Offices, Guelph 

Kristen Thompson 4-Jun-2009 ALUS Coordintaor Norfolk County Building, 

Simcoe 

Dave Reid  4.-Jun-2009 ALUS Organizer/Ministry of 

Natural Resources 

OMAFRA Research 

Station, Simcoe 

Dave Reid  10-Jun-2009 ALUS Organizer/Ministry of 

Natural Resources 

OMAFRA Research 

Station, Simcoe 

Bryan Gilvesy 10-Sep-2009 ALUS Organizer/Norfolk 

Farmer 

OMAFRA Research 

Station, Simcoe 

Bryan Gilvesy 16-Sep-2009 ALUS Organizer/Norfolk 

Farmer 

YU Ranch 

Steve Scheers 16-Sep-2009 ALUS Organizer/Norfolk 

County 

Norfolk County Building, 

Simcoe 

Kristen Thompson 16-Sep-2009 ALUS Coordinator Norfolk County Building, 

Simcoe 

Dave Reid  10-Oct-2009 ALUS Organizer/Ministry of 

Natural Resources 

OMAFRA Research 

Station, Simcoe 

Dennis O'Grady 19-Oct-2009 South Nation Conservation 

Authority 

Brewed Awakening, 

Merrickville 

Paul Smith 30-Oct-2009 Ontario Ministry of Agriculture 

Food and Rural Affairs 

1 Stone Rd W. (OMAFRA 

Building), Guelph 

Matt Wilson  13-Jan-2010 Ontario Ministry of Agriculture 

Food and Rural Affairs 

1 Stone Rd W. (OMAFRA 

Building), Guelph 

Maxine Kingston 14-Jan-2010 Agriculture and Agri-Food 

Canada 

AAFC Building, Guelph 

Dave Reid 27-Jan-2010 ALUS Organizer/Ministry of 

Natural Resources 

OMAFRA Research 

Station, Simcoe 

Bryan Gilvesy  27-Jan-2010 ALUS Organizer/Norfolk 

Farmer 

Boston Pizza, Simcoe 

Elizabeth 

Brubaker 

3-Feb-2010 Environment Probe Environment Probe 

Building, Toronto 

Eric Miller 3-Feb-2010 Ministry of Natural Resources Whitney Block, Toronto  

Tracey Ryan  10-Feb-2010 Grand River Conservation 

Authority 

GRCA Complex, 

Cambridge 

Anne Loeffler 10-Feb-2010 Grand River Conservation 

Authority 

GRCA Complex, 

Cambridge 
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Jo-Anne Rzadki  11-Feb-2010 Conservation Ontario Conservation Ontario 

Building, Newmarket 

Andrew Graham 1-Mar-2010 Ontario Soil and Crop 

Improvement Association 

1 Stone Rd W. (OMAFRA 

Building), Guelph 

David Cooper 3-Mar-2010 Ontario Ministry of Agriculture 

Food and Rural Affairs 

1 Stone Rd W. (OMAFRA 

Building), Guelph 

Scott Duff 3-Mar-2010 Ontario Ministry of Agriculture 

Food and Rural Affairs 

1 Stone Rd W. (OMAFRA 

Building), Guelph 

 


