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Executive Summary 

This research paper provides a review of programing and research in ecosystem goods and services 
(EGS) internationally and in Canada. The review was conducted to inform and guide policy that will 
enable the programing and management of priority EGS in Manitoba. 
 
International Review. A review of international programs supported the understanding that EGS 
programing has gained significant impetus and momentum in the last few decades. Our review 
focused largely on the agricultural sector as a primary component of land management for 
environmental impacts as demands on land-based food production grow exponentially. Agricultural 
landscapes can provide a range of public and private benefits. Water quality and regulation, habitat 
provision, carbon sequestration and recreation are among the key EGS provided by agriculture.  The 
use of landowner incentives to manage and conserve EGS in the agricultural sector has emerged as a 
popular policy instrument in Organisation for Economic Co-operation and Development (OECD) 
countries. 
 
The 1992 Earth Summit in Rio de Janeiro, Brazil, recognized the “multifunctional aspect of 
agriculture, particularly with respect to food security and sustainable development” (Rio Declaration 
on Environment and Development, 1992) and underlies EGS programing in many OECD 
countries.  Although multifunctionality can complicate EGS program design, implementation and 
monitoring, multi-objective EGS investment decision making is now common, which suggests that 
the public benefit of harnessing EGS synergies (between habitat conservation and water quality, for 
example) trumps the administrative simplicity of single-issue programing. Australia leads the way in 
EGS program design based on multiple objectives. Multiple objectives are optimized with the use of 
tools, such as the catchment modelling framework in the case of the Australian EcoTender program, 
and in the form of aggregate environmental indices, in the cases of the Environmental Quality 
Incentives Program (EQIP) and Wetlands Reserve Program (WRP) in the United States. 
 
An important concurrent trend in EGS programing is the heightened expectation of public 
accountability, which reinforces the need for clarity in EGS investment decision logic and outcome 
measurement and accountability frameworks. 
 
Our international review indicated growing attention to EGS program outcomes by government 
audit offices, including in Canada by the Office of the Auditor General of Canada in 2008 when it 
made a recommendation for more demonstrated results of agri-environmental programing.  
Currently operational EGS programs are being redesigned to address accountability concerns. 
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Geographic targeting of EGS expenditures appears to be an important practice for public 
accountability purposes and is a prominent feature of EGS programs reviewed in Australia, France, 
Switzerland, the United States and the United Kingdom. The Chesapeake Bay and the Mississippi 
River Basin programs are important examples of geographic targeting, where large drainage basins 
have been prioritized for water quality improvements and are also examples of national EGS 
programs linking to regional priorities and local targets. 
 
Canadian Review. In our review of Canadian EGS programs, we examined the range of EGS pilots 
and regional initiatives, including some that were presented at the EGS technical meeting in Ottawa 
in April 2009. Many of the programs reviewed in this research were funded by Agriculture and Agri-
Food Canada’s 2008 Advancing Canadian Agriculture and Agri-Food (ACAAF) program, which 
focused on enhancing EGS. 
 
Canadian programs of particular importance from a water quality perspective include the cases of 
the Pike River Watershed in Quebec and the Prince Edward Island EGS pilot, both of which 
effected demonstrable water quality improvements. The Pike River project demonstrated significant 
technological investments in watershed planning with remote sensing and co-benefit bundling such 
as biomass production to sequester nutrients. Environmental benefits at the watershed scale were 
achieved through the aggregation of benefits from hundreds of micro-watershed-based interventions 
made possible due to a high landowner participation rate. 
 
The Prince Edward Island EGS project also provided valuable lessons that included the use of 
significant extension and technical support and the use of Comprehensive EGS Land Management 
Package (CLMP) approaches to yield modelled water quality improvements. The Lower Souris 
project in Southeast Saskatchewan was motivated by a holistic vision of improving watershed health 
while maintaining other objectives including biodiversity, landscape and water quality objectives. The 
use of technical tools and scenarios and community inputs into practice acceptance and historical 
land use practices are of significant value as a lesson to program design, as well. 
 
Our review of Canadian research on the use of EGS programs and policies for natural resources 
management issues revealed that most research is focused on motivating EGS programing and on 
EGS program design optimization in very site-specific contexts. Canadian research has focused on 
cost-effectiveness, cost-minimization analyses, and social acceptability and willingness to pay for 
EGS management. 
 
Generally, there is little  evidence that suggests that the smaller pilot initiatives, regional impetus and 
research is being consolidated into any form of comprehensive approach, guidance or program on a 
national scale, such as the one seen in Australia where Caring for our Country has emerged from 
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regional initiatives and incorporates years of learning from those initiatives. An important exception 
to this general observation may be Prince Edward Island, where a provincial EGS program under 
the ALUS (Alternative Land Use Services) branding has been developed based on smaller pilots 
undertaken on Prince Edward Island and in Manitoba and Ontario. 
 
There is relatively little experience in Canada of using regional environmental priorities to guide 
EGS program design, as has been demonstrated in the Mississippi River Basin and the Chesapeake 
Bay initiatives. A possible Canadian exception to this general observation is the case of Lake Simcoe, 
where a regional EGS program based on water quality trading is under consideration.1  Our brief 
review of Manitoba programs reveals that there are multiple programs currently in place that capture 
different aspects of agricultural multifunctionality. These include the following: 
 

• The Wetland Restoration Incentive Program (WRIP), administered by Manitoba Water 
Stewardship, provides incentives to landowners to restore wetlands on their land. The 
program, delivered in partnership with project partners Manitoba Habitat Heritage 
Corporation and Ducks Unlimited Canada, provides financial incentives, technical support, 
and advice to landowners. 

• The Riparian Tax Credit Program, administered by Manitoba Finance, is designed to 
encourage farm operators to upgrade their management of lakeshores and stream banks to 
reduce erosion, buffer the extremes of the flood and drought cycle, improve water quality 
downstream, and reduce emission of greenhouse gases. The delivery mechanism for this 
program is through a property tax credit. 

• The Environmental Farm Action Program (EFAP) offered by Manitoba Agriculture Food 
and Rural Initiatives supports agricultural producers in reducing identified environmental 
risks, including those to water resources, air quality, soil productivity and wildlife habitat; it 
also improves the management of Manitoba’s agricultural land. Beneficial management 
practices funded under this initiative cover a broad variety and include waste management, 
site, management, nutrient management, livestock management, and precision agriculture 
applications. 

• The Manitoba Sustainable Agriculture Practices Program (MSAPP) is administered by 
Manitoba Agriculture, Food and Rural Initiatives and is designed to achieve greenhouse gas 
emission reductions in the agriculture sector, as well as improved water quality, enhanced 
profitability and greater energy efficiency. Funding is provided in areas including fertilizer 
and nutrient management, manure management and treatment, composting, feeding and 
grazing strategies, cropping systems and others. 

 

                                                 
1See http://www.ebr.gov.on.ca/ERS-WEB-
External/displaynoticecontent.do?noticeId=MTA4ODcz&statusId=MTYzNDU2&language=en. 
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The Government of Manitoba may wish to consider a consolidated programmatic approach, 
incorporating the objectives of some existing programs and consistent with emerging norms, 
including monitoring, performance measurement and adaptive management protocols. The 
International Institute for Sustainable Development believes the program synergies and water quality 
improvements will be maximized if the EGS programing in Manitoba is delivered on a watershed 
basis and, as conceived, as a key delivery mechanism for integrated watershed management and 
planning.  Based on our review, we observe that watershed-based EGS programing is compatible 
with wetlands, riparian, habitat and greenhouse gas EGS objectives and is uniquely well suited to 
water quality objectives. 
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1.0 Introduction 

Ecosystem goods and services (EGS) are products of healthy, functioning ecosystems. These goods 
and services may be valued in markets or may be considered outside of existing markets, but their 
management constitutes an important investment in environmental and social sustainability for 
current and future generations. 
 
Many countries have undergone a fundamental shift in the last few decades, from regulatory 
approaches for the management and conservation of environmental resources, to the use of a wide 
range of economic and market-based instruments such as taxes and charges based on the "polluter 
pays" principle. These instruments have evolved further into incentive payments, often from 
government agencies, for ecosystem stewardship for the restoration and management of EGS 
(EnviroEconomics, 2009).2 
 
Investment of resources into the management of EGS can be found in many different forms—
government regulations, incentives, market mechanisms, education instruments, institutional reform 
and management, and so forth. The use of economic instruments has gained momentum for the 
management of EGS and within this category lies a variety of market and non-market-based 
instruments: tax incentives, direct payments, subsidies or simply government resource allocations 
toward the valuation and management of these EGS constitute non-market instruments. Market-
based instruments include trading in carbon offsets, water quality and biodiversity credits, offset 
banking, and so forth. Apart from the differences in the policy instruments, there are also 
differences in the delivery mechanisms of incentives for EGS management; these mechanisms 
include reverse auctions and direct payments (annual, one-time, or phased). 
 
Manitoba has embarked on a multi-stakeholder process to develop a policy to recognize and 
enhance the management of EGS. For this purpose, the International Institute for Sustainable 
Development was engaged to undertake a review of regional, national and international programs 
that might inform ways in which co-benefits in the broader field of environmental conservation and 
climate change mitigation and adaptation, maximizing environmental outcomes could be 
incorporated into economically efficient and targeted EGS programs. 
 
This report contributes to this priority-setting exercise through a review of EGS policies and 
programs outside of Manitoba. Through a review of their priority setting and targeting processes, as 

                                                 
2 Copyright Her Majesty The Queen in Right of Canada, Environment Canada, 31 March 2009. Reproduced with the 
permission of the Minister of Public Works and Government Services Canada. 
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well as instruments and delivery mechanisms, we can determine the opportunities and challenges for 
a Manitoba-based EGS policy and programs. 
 

1.1 Ecosystem Goods and Services 

Ecosystems goods and services are the benefits arising to humans from the ecological functioning of 
healthy productive ecological systems. Ecosystems provide food and clean water; they manage 
disease, they regulate our climate, and they can provide us with spiritual fulfillment (Millennium 
Ecosystem Assessment, 2005). Humans depend on ecosystems to provide us with these necessities 
of life, but we have not been managing them well. Challenges have arisen as a result of improper or 
inadequate human management: approximately 60 per cent of ecosystem services are degrading or 
are being used unsustainably; these changes are non-linear and often abrupt when systems reach 
tipping points; the harmful effects of these changes are borne disproportionately by the world’s poor 
(Millennium Ecosystem Assessment, 2005). 
 
The EGS humans depend upon can be market commodities or they can be externalities. Market 
goods produced by ecosystems include food, fibre and fuel.  Non-market ecosystem process 
benefits include nutrient cycling, water purification and pollination. Non-material EGS benefits are 
less tangible, such as aesthetic values and recreation.  Agriculture is both a beneficiary and provider 
of ecosystem services. 
 

1.2 EGS and Agriculture 

Agriculture is deeply intertwined with EGS. Agriculture is both a provider and beneficiary of EGS. 
The viability of agriculture depends on ecosystem processes such as soil formation, climate 
regulation and precipitation. Farmland also provides value to society such as fish and wildlife habitat, 
scenic views, and purification of air and water through natural processes. As a provider of EGS, 
agriculture endows us with commodities such as food, fibre and fuel. In contrast to agricultural 
commodities, environmental stewardship services are often undersupplied by farmers due to absent 
or weak pricing signals (Mann and Wüstemann, 2008). 
 
The challenge for agriculture and EGS is that producers benefit only from selling commodities such 
as food and fibre, while EGS such as wildlife habitat and purification of water and air are public 
benefits. Because these are positive environmental externalities, producers generally do not receive 
compensation for the enhancement of these EGS. This creates a policy gap to be addressed by 
governments. Addressing this gap involves gaining an understanding of public demands for 
ecosystem services and how this differs from the level EGS farmers are willing to provide under 
existing policy, regulatory and market environments. 
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The EGS of most relevance to agri-environmental policy-makers are those that produce a 
perceptible impact and are amenable to quantification and measurement. For example, benefits from 
the EGS “conservation of soil biochemical structure” are not noticed by the general public. 
Similarly, for purposes of measurement and accountability, EGS that do not produce quantifiable 
biophysical change are not ideal for agri-environmental EGS policy. An example of an EGS whose 
benefits are difficult to quantify would be “creation of favourable microclimates.” EGS most 
amenable to agri-environmental programing include: 
 

• Conservation/restoration of water physical quality, 
• Conservation/restoration of water biochemical quality, 
• Conservation/restoration of moisture balance, 
• Conservation/restoration of biodiversity in wetlands and aquatic environments, 
• Reducing odour and dust, 
• Carbon storage, 
• Micro-climate maintenance, and  
• Habitat creation and landscape protection. 

 

1.3 The Evolution of EGS Programing 

Programs and policies have been put in place by governments to procure EGS. The first programs 
began in the 1980s and have been evolving in both scope and complexity since. Expenditures for 
EGS programing have risen rapidly (see Figure 1). In 1993 the European Commission expended 100 
million euros on agri-environmental programs, rising to over 2 billion euros in 2003 (European 
Commission, 2005). In the United States, the 2007 Farm Bill increased conservation programing in 
years 2008 to 2017, from US$7 billion to US$48.7 billion (Hajkowicz et al., 2009). 
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Figure 1: European Commission agri-environmental program expenditures from 1993 to 2003 (European 
Commission, 2005). 
 
The first programs were often put in place for the benefit of a single environmental good or service. 
Building on the lessons gained from the first iteration of EGS programs, the second generation can 
be defined by a scaling up of programs and the recognition of their multiple benefits (Hajkowicz, 
2009a). Beginning in the 1990s, programs aimed to increase cost efficiency and began to explore 
innovative funding mechanisms and the creation of EGS markets (Hajkowicz, 2009a). Presently we 
are entering an era of accountability, where the focus of changes to EGS programs will shift toward 
improved targeting and increasing the benefits flowing to the public. The following paragraphs trace 
the evolution of agri-environmental EGS programs since their first appearance, up to the present 
time. 
 

1.3.1 Attitude and Awareness Change 

Research on the environmental considerations of agriculture is not new. Some beneficial 
management practices (BMPs), such as terracing on contoured slopes, began shortly after the advent 
of agriculture on the Fertile Crescent 9,000 years ago, and the adaptation of agriculture to local 
climatic and environmental conditions through changing management practices has continued since. 
In North America, the dust bowl of the 1930s led to the formation of the Prairie Farm 
Rehabilitation Administration in Canada and the Natural Resources Conservation Service in the 
United States. The goals of these agencies were centred on maintaining the viability of agriculture in 
sensitive, often drought-prone areas. Through the implementation of BMPs tailored to agriculture 
on the plains of North America, agriculture has adapted and thrived in the face of multiple 
challenges. 
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Traditionally, BMPs have been implemented in order to increase private benefits and reduce on-
farm risk. Coinciding with the increasing trend of farming from fence to fence after the green 
revolution, agriculture received increased scrutiny of its environmental performance. This shift came 
out of a greater concern about environmental issues and a realization that on-farm activities can 
produce off-farm externalities. The rise of public awareness regarding the environmental impacts of 
agriculture spawned new thinking in terms of BMP research and programing. From focusing on on-
farm viability and productivity, this new dimension would address demands from society for cleaner 
air and water, and better wildlife habitat. 
 
The first programs aimed at enhancing EGS from agricultural activities began in the 1980s. One of 
the most recognized EGS programs was proclaimed in the 1985 US Farm Bill. Under the 
Conservation Reserve Program (CRP), farmers receive payments for withdrawing land from 
production. The purpose of the initial five-year implementation of CRP was to reduce erosion 
(Hajkowicz et al., 2009). 
 
In Australia, pressure from the Australian Conservation Foundation and the National Farmers 
Federation on agri-environmental issues culminated with the launch of the National Landcare 
Program in 1989 (Hajkowicz et al., 2009). This program served to increase awareness among farmers 
and conservationists about on-farm management processes. The program was seen as the building 
block for the rapid growth and success of EGS programing in Australia. 
 
In the United Kingdom, the Countryside Stewardship Scheme was launched in 1991 with a goal for 
land managers to conserve, enhance or re-create important landscape types. Projects were funded 
partly on their abilities to improve landscape and wildlife habitat, conserve historical value, and 
provide public access. Over 531,000 hectares were enrolled in the program (Hajkowicz et al., 2009). 
 

1.3.2 Multifunctionality 

The trend of recognizing the multiple benefits of agriculture reached the international sphere in 
1992 at the Earth Summit in Rio de Janeiro, Brazil. It was enshrined that the benefits of agriculture 
extend beyond the provision of food and fibre, recognizing the “multifunctional aspect of 
agriculture, particularly with regard to food security and sustainable development” (Rio Declaration 
on Environment and Development, 1992). This declaration served to reinforce a policy direction 
upon which many OECD countries had already embarked regarding their agricultural EGS 
programing. 
 
In 1990 federal auditors in the United States expressed concern that funding allocations under the 
CRP were being made based on a single criterion (erosion) when in fact the benefits of land 
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retirement are multiple (Hajkowicz et al., 2009). It was recommended that value to taxpayers could 
be enhanced if the program could target multiple outcomes, rather than simply soil erosion (Ribaudo 
et al., 2001). This led to the development of the CRP’s Environmental Benefits Index (EBI). Under 
this scheme, funding would be made to undertakings with the highest total EBI scores. 
 
Further recognizing the multifunctional aspect of agriculture, the 1996 US Farm Bill introduced the 
Environmental Quality Incentives Program (EQIP). Unlike the CRP, which provides farmers with 
payments to retire farmland, EQIP provides payments to farmers for enhancing EGS from 
productive farmland (Soil and Water Conservation Society, 2007; Hajkowicz et al., 2009). The EQIP 
program uses an index similar to the CRP’s EBI. The EQIP’s index consists of 31 parameters for 
allocating funds (Government Accounting Office, 2006; Soil and Water Conservation Society, 2007). 
 
In Australia, the Natural Heritage Trust was launched in 1997 (Hajkowicz, 2009a; 2009b). This 
program allocated funds through state governments to regional groups for EGS enhancement 
activities. These activities tended to be centred on wildlife habitat, water quality, water conservation 
and soil quality (Hajkowicz, 2008; 2009b). 
 

1.3.3 Cost-Efficiency and Accountability 

As agricultural EGS program have grown, focus and attention from federal treasuries has also 
grown, as expenditures rise (Hajkowicz, 2009a). Agriculture departments and ministries have been 
challenged on how to target programing, how to implement it, and how to track progress. Although 
focus during the 1980s and 1990s has been on raising awareness and expanding programs, the 
current trend has been on how to be more accountable to taxpayers (the buyers of EGS) when 
procuring EGS from private landowners. The current development of EGS programing is generally 
following this trend. 
 
The Government Accounting Office (GAO) in the United States has to a large extent directed 
changes and improvements to EGS program efficiency. These include changes to CRP and EQIP to 
enhance their value to society. It was the GAO that first imposed the concept of multifunctionality 
on the CRP by proposing improvements that eventually led to the development of the EBI. 
 
In recent years the trend has been for auditors to examine programs not from the perspective of 
program efficiency, but from the perspective of the EGS buyer (the taxpayer). The buyer is the 
public that procures EGS. The recommendations have focused on enhancing the value received in 
exchange for EGS payments to landowners. Excerpts from monumental auditor statements from 
the United States, Australia, Europe and Canada are presented below. 
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In 2002 the GAO stated: 
 

…while USDA’s [US Department of Agriculture] conservation programs are 
generally effective, some targeted programs are more effective than others in 
addressing specific environmental concerns. (GAO, 2002, p. 3) 

 
We are making a recommendation to the secretary of agriculture to take into 
consideration committee members’ views on ways to increase the environmental 
benefits of conservation programs as USDA modifies or develops regulations for 
programs reauthorized or created by the omnibus farm bill. (GAO, 2002, p. 4) 

 
In 2006 the GAO noted on EQIP: 
 

NRCS’s funding process is not clearly linked to EQIP’s purpose of optimizing 
environmental benefits. (GAO, 2006, p. 3) 

 
In Europe: 

 
The main shortcoming found in the monitoring and evaluation system was that it 
does not provide sufficient and reliable information on what was financed and what 
was achieved. (European Court of Auditors, 2006, p. 1) 

 
In Australia, 1997: 
 

The lack of operational objectives makes it difficult to determine the extent to which 
programs are achieving their intended outcomes. (Australian National Audit Office 
[ANAO], 1997, p. xv) 
 
…targets and milestones...have not been applied effectively by all parties. (ANAO, 
1997, p. xvi) 
 
Overall, monitoring, review and performance reporting has been variable across 
programs and falls short of identified better practice. (ANAO, 1997, p. xvii) 

 
In Australia, eleven years later: 
 

…DAFF and [Natural Heritage Trust] annual reports [have] been insufficient to 
make an informed judgment as to the progress of the programs towards either 
outcomes or intermediate outcomes. (ANAO, 2008, p. 102) 
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...stronger targeting of [Natural Heritage Trust] towards the highest priorities and 
most critical national assets is necessary to achieve measurable results. (ANAO, 
2008, p. 24) 

 
The response to these concerns in the United States has been to review and fine tune the indices 
used to allocate funding. These reviews include examining the criteria of the programs to ensure 
they conform to public priorities. Because the criteria in the EQIP and CRP indices are weighted, 
the specific weightings have come under review. 
 
Rather than adjusting the existing funding mechanisms as the United States has done, Australia has 
opted to redesign the entire process. Previous EGS programs were terminated in 2008 and some 
elements of them have been incorporated into a new program, Caring for our Country (CfoC). 
Australia is now working to ensure that its processes conform to public expectations and are 
accountable. The use of multi-criteria decision-making involving stakeholder input and review is a 
strong influence on the redesigned program (Hajkowicz, 2009a). 
 
In Canada, EGS programs have gone largely unnoticed by auditors; however, this changed markedly 
in December 2008: 
 

The [Agriculture and Agri-Food Canada] Department does not know to what extent 
its environmental programs have improved the environment. Departmental 
reporting is limited because it does not monitor and report on program results 
beyond outputs, such as the number of completed water projects (for example, wells 
and pipelines). As a result, senior management cannot be certain whether programs 
are achieving their intended results and where improvements are needed. The 
Department has spent about $370 million on environmental projects, but lacks 
sufficient data to demonstrate that action at the farm level has led to positive 
environmental change. (Office of the Auditor General of Canada, 2008, p. 2) 

 
The need for performance measurement is a crucial criterion that has been identified as a global 
need, particularly in agri-environmental management. This will need to be considered when 
initiating, designing and implementing EGS programs both on a regional basis in Manitoba and 
nationally in Canada.  
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2.0 Review of EGS Policies and Programs 

Many countries around the world have undergone a shift in environmental protection and 
management, away from regulatory approaches to the use of a wide range of economic instruments. 
These economic instruments include market instruments such as cap-and-trade as well as non-
market-based instruments such as taxes, financial incentives, tax credits, user charges, and so forth. 
Many countries have begun to set in place frameworks that shift the emphasis from valuing 
environmental damage to highlighting the value of maintaining and restoring EGS 
(EnviroEconomics, 2009).3 
 
Apart from carbon markets, economic policies for EGS maintenance and enhancement have gained 
popularity in biodiversity-related, as well as watershed-related, EGS. Drinking water quality has 
provided the impetus for some of the well-known EGS programs, including the cases of New York 
City and the case of the natural mineral water company Vittel, a Nestlé subsidiary, paying farmers to 
improve their agricultural practices to reduce nutrients and improve water quality. 
 
The United States has perhaps the longest history in deploying price-based market instruments for 
EGS.  The CRP, established in the United States in 1985, is typical of many voluntary agricultural 
EGS programs to compensate farmers for taking land out of production and implementing long-
term conservation measures. 
 
Early attempts at EGS incentives programs were in localized regions or issues where cause and 
effect relationships would be clearly defined. Drinking water quality is one such issue with a close 
link between cause and effect, and was one of the first areas where price-based compensation 
policies were adopted. In addition, it was found to be easier to generate long-term recurrent 
payment streams in watershed -based markets that are local in nature and where water users 
downstream provide the funds and payments to watershed managers in the upper part of the 
watershed. 
 
In cases such as Australia, where water-related stresses have been prominent in the last few decades, 
these localized programs have evolved to national programs on natural resources management 
incorporating lessons from smaller, regional pilot initiatives. The Australian examples are also rich 
sources of lessons on designing EGS programs for multiple outcomes and maximizing 
accountability. 
 

                                                 
3 Copyright Her Majesty The Queen in Right of Canada, Environment Canada, 31 March 2009. Reproduced with the 
permission of the Minister of Public Works and Government Services Canada. 
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The following section provides an overview of selected EGS policies and programs from around the 
world. Reviews such as this one have been conducted by Environment Canada (EnviroEconomics, 
2009), as well as for the Ontario Ministry of Agriculture, Food and Rural Affairs (Draft—2010). 
This study has benefitted from those complementary studies. 
 
Each case example is organized to explain the motivation behind the EGS policy–program, 
implementation instruments and methods, treatment of co-benefits, coordination with other 
programs, investment/resource allocation decision processes, and outcomes and status, as reported 
in our review sources. 
 
Our review was limited to policies and programs most relevant to the Manitoba context. This 
entailed that our review was based on cases in developed countries with a significant agricultural 
component. In some cases, agri-environmental programing has served as the sole EGS program 
reviewed. Also for this reason, we did not focus our review on regions with significantly different 
socio-economic, political or market contexts (for example, on areas of significant water stress and 
where water quantity markets are prevalent). 
 

2.1 Agriculture Environmental Stewardship Program, United Kingdom 

Scale of programing.  The scale of programing is at the national level. 
 
Motivation.  Ecosystems goods and services have primarily been applied to the United Kingdom’s 
agricultural sector. According to UK Agriculture.com,4 farmers are responsible for about 75 per cent 
of the United Kingdom’s surface area and for maintaining many features perceived as “countryside,” 
including hedges, ditches, meadows or copses. In 2002 it was estimated that UK-based agriculture-
generated environmental services (including aesthetic value, recreation and amenity, water 
accumulation and supply, nutrient recycling and fixation, soil formation, wildlife protection, storm 
protection and flood control, carbon sequestration, and so forth) were worth £0.9 billion annually, 
and the costs of damage to natural resources from agriculture were estimated to be £400 million 
annually.5 
 
The United Kingdom’s Agriculture Environmental Stewardship (ES) program is intended to 
improve the environmental conditions of the rural landscape and target farmers and landowners. It 
has the following objectives: 
  

                                                 
4 Seehttp://www.ukagriculture.com/uk_farming.cfm. 
5 See http://www.ukagriculture.com. 
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• Conserve biodiversity; 
• Maintain and enhance landscape quality and character; 
• Protect the historic environment and natural resources; and 
• Promote public access and understanding of the countryside. 

 
History.  Figure 2.1 outlines an abbreviated history of the United Kingdom’s Agriculture 
Environmental Stewardship program. 
 

 
Figure 2.1: Brief history of Agriculture Environmental Stewardship Program, United Kingdom. 
 
Execution/implementation.  Three levels of programing are available under the ES program: 
 

1. Entry level stewardship (ELS), wherein the applicant is given a list of management practices 
they must select from that go beyond the regulated requirements to maintain land in good 
agricultural and environmental condition. Each action has a corresponding point score and 
the applicant must select enough options to reach 30 points per hectare of land they are 
entering into the scheme. There are approximately 50 different options. Participants receive 
£30/year for every hectare in this program, for 5-year terms. 

2. Organic entry level stewardship (OELS), where the same processes and rules apply as ELS, 
but for land under organic agriculture. Participants receive £60/year for every hectare in this 
program, for 5-year terms. Top-up aid is also provided to convert to organic agriculture: 
£175 per hectare per year for two years for improved land and £600 per hectare per year for 
established top fruit orchards. 

3. Higher level stewardship (HLS): This scheme requires a higher level of commitment from 
the applicants, as they will be required to deliver more significant environmental benefits. 
This program targets environmentally sensitive areas and areas of significant cultural or 
natural heritage. The management options required of the applicant will be a mix of ELS and 
OELS options in combination with higher level requirements which depend upon the 
unique characteristics of the land and landscape. Yearly payments can range from £583 per 
hectare per year for advanced scrubland management to £2.10/m2 for pond area restored. 
HLS applicants will also receive up to 100 per cent of the costs associated with capital 
investments, such as the reversion of land to native species. 
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Treatment of co-benefits. The program objectives include the following co-benefits: 
 

• Conserve biodiversity; 
• Maintain and enhance landscape quality and character; 
• Protect the historic environment and natural resources; and 
• Promote public access and understanding of the countryside. 

 
Investment/resource allocation decision process. Incentive structures and payments are based on the quality 
of EGS provided and the type of action undertaken. Payments are per hectare and scaled to the level 
of EGS supplied, creating an incentive to include a larger area of land under programing. The 
United Kingdom has mapped environmental stewardship programs, environmentally sensitive areas, 
sites of special scientific interest, biodiversity action plan priority habitats and targeted areas, as well 
as agri-environmental delivery on specific areas (www.natureonthemap.org.uk). 
 
Outcome/status/impacts. The ES programs were introduced in 2005, and by 2007 there were 34,000 
agreement holders managing 4.7 million hectares under the ELS program. The HLS program had 
1,200 agreement holders covering 83,000 hectares of land. Almost all HLS agreement holders had an 
ELS agreement as well. Performance evaluation has been largely on the basis of program uptake and 
some relate to bird populations in an effort to indicate biodiversity. Overall environmental success 
based on soil or water quality, biodiversity, etc. has not been found in this review 
(EnviroEconomics, 2009;6 also see 
http://www.naturalengland.org.uk/ourwork/farming/funding/aesiereport.aspx). 
 

2.2 Natural Resource Management Programs, Australia 

Scale. Multiple regional pilots are implemented and lessons incorporated into the design of a national 
scale program. 
 
Motivation. Around 60 per cent of Australia’s land area is covered by agricultural establishments 
(Australian Bureau of Statistics, 1998; 2007). The enormous land area devoted to agriculture created 
significant opportunities and challenges for securing environmental services. In Australia, the 
reinvestment of human-built capital into natural capital has accelerated in recent decades. Over the 
past 30 years, successive Australian governments have funded increasingly large natural resource 
management programs (Crowley, 2001). 
 

                                                 
6 Copyright Her Majesty The Queen in Right of Canada, Environment Canada, 31March 2009. Reproduced with the 
permission of the Minister of Public Works and Government Services Canada. 

http://www.natureonthemap.org.uk/
http://www.naturalengland.org.uk/ourwork/farming/funding/aesiereport.aspx
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The main agri-environmental issues in Australia and the primary drivers of EGS programing in the 
agricultural sector are, as determined by a national land degradation survey (Hajkowicz, 2009a): 
 

• Wind erosion; 
• Water erosion; 
• Vegetation damage; and 
• Salinity. 

 
History.  Figure 2.2 outlines an abbreviated history of Australia’s Natural Resource Management 
Programs. 
 

 
Figure 2.2: Brief history of Natural Resource Management Programs, Australia. 
 
[Execution/implementation. EGS programing in Australia has been implemented through a series of 
pilot initiatives. These include the BushTender, BushBroker and EcoTender programs in Victoria, 
the BioBanking in New South Wales, Hunter River Salinity Trading Scheme, Load-Based Licensing, 
Moretom Bay Nutrient Trading and Vegetation Incentives Program. The INFFER tool (see below) 
is used in agri-environmental resource allocations decisions in government departments and by 
natural resource management. 
 
Designer Carrots, a website on the use of market-based instruments (MBIs) for natural resource 
management change (http://www.marketbasedinstruments.gov.au/Home/tabid/36/Default.aspx), 
gives three case studies of types of MBIs used in Australia: conservation tenders or auctions, and 
using existing markets and cap-and-trade mechanisms. 
 
The programs are implemented by different agencies at the different levels of government, as 
follows: 
 
Government of Australia: 
 

• Determining agri-environmental issues of national concern; 
• Overseeing financial operation of the agriculture sector and ensuring that agri-environmental 

programs deliver value for money; and 
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• Negotiating bilateral agreements with state governments on the implementation of agri-
environmental programing. 

 
State Governments: 
 

• Negotiating agreements with the federal government; 
• Determining state and local priorities; and 
• Allocating funding to local and regional institutions at the sub-state level. 

 
Regional Institutions (the structure and make-up of regional institutions differs for each state): 
 

• South Australia (SA): 8 regional groups whose powers are defined by the Natural Resource 
Management Act of 2004. 

• New South Wales (NSW): 13 watershed -based agencies with authorities established by the 
Catchment Management Act of 2003. 

• Victoria (VIC): 10 watershed -based authorities based with authority granted by the 
Catchment and Land Protection Act of 1994. 

• Tasmania (T): 3 regional agencies with authority vested by the Tasmanian Natural Resource 
Management Act of 2004. 

• Queensland (QLD): 14 regional groups with bilateral agreements with the QLD government 
formed for regional implementation of NHT initiatives. 

• Western Australia (WA): 6 regional groups with bilateral agreements with the state 
government for allocation and management of NHT funds at the regional level. 

• Territories: both the Australian Capital Territory (ACT) and Northern Territory (NT) have 
one single territorial agency formed by bilateral agreement (Hajkowicz, 2009a). 

 
Treatment of co-benefits. Some Australian pilot initiatives have specifically been designed to derive 
multiple environmental outcomes (co-benefits) from natural resource and land use management. For 
example, the Onkaparinga Catchment Care7 was designed to achieve multiple outcomes from 
changes in land management. EcoTender8 was also designed to deliver multiple environmental 
outcomes associated with enhanced management of native vegetation. The catchment modelling 
framework (CMF) associated with EcoTender incorporates information on carbon sequestration, 
terrestrial biodiversity, aquatic function and saline land area. 
 
                                                 
7See http://www.marketbasedinstruments.gov.au/MBIsinaction/MBItypesinaction/Conservationtenders/ 
OnkaparingaCatchmentCare/tabid/225/Default.aspx. 
8 See http://www.marketbasedinstruments.gov.au/MBIsinaction/MBItypesinaction/Conservationtenders/ 
EcoTenderVictoria/tabid/226/Default.aspx. 

http://www.marketbasedinstruments.gov.au/MBIsinaction/MBItypesinaction/Conservationtenders/
http://www.marketbasedinstruments.gov.au/MBIsinaction/MBItypesinaction/Conservationtenders/
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Coordination with other programs. Australian EGS programing has seen tremendous growth in the past 
few decades. A longstanding drought, forest fires, and high level national environmental priorities 
such as the protection of the Great Barrier Reef may all have contributed to the development of 
high level political and institutional will and capacity with this programing and activities. It evolution 
has led to more coordination with national and regional level land and water management programs 
in general, such as the National soil conservation program (1983-1989), National land program 
(1989-2008), National Heritage Trust (1996-2008), National Action Plan for Salinity and Water 
Quality (2000-2008), and Caring for our Country (2008-present). 
 
Investment/resource allocation decision process. An innovative framework used in the Australian context is 
the Investment Framework for Environmental Resources (INFFER). INFFER is a tool for 
developing and prioritizing projects to address environmental issues such as water quality, 
biodiversity, environmental pests and land degradation. It can operate at a range of scales and helps 
decision-makers achieve the most valuable environmental outcomes with limited available resources. 
Many regional environmental bodies in Australia are using or trying it in the context of 
environmental management decision-making. The INFFER process involves seven steps: develop a 
list of significant natural assets in the relevant region; apply an initial filter to the asset list, using a 
simplified set of criteria; define projects and conduct detailed assessments of them; select priority 
projects; develop investment plans or funding proposals; implement funded projects; and monitor, 
evaluate and adaptively management projects. Detailed information on INFFER can be found at 
http://cyllene.uwa.edu.au/~dpannell/inffer-begin.htm. 
 
As stated above, the EcoTender process uses a CMF to determine the most cost-efficient and 
effective management actions. The CMF uses soils, topography and land cover in the catchment and 
considers factors such as daily soil-water-plant interactions, overland flow processes, soil loss, and so 
forth. This framework provides the scientific assessment of the environmental impacts resulting 
from either of the changed practices, specific for a given place (farm or field within the catchment). 
For the EcoTender program, the CMF incorporates information on multiple outcomes including 
carbon, terrestrial biodiversity, aquatic function and saline land area. 
 
The general process for setting priorities in Australia in the various levels of government programing 
is as follows: 
 

• At the national level, environmental objectives are identified: biological diversity, soil quality, 
natural risks, water resource quality, water resource quantity management, air quality, 
landscape and cultural heritage. A national catalogue of measures—BMPs that go beyond 
regulatory requirements and entitling implementers to subsidies—has been developed. 
Priorities are based on European priorities, scientific criteria and a negotiation process. 

http://cyllene.uwa.edu.au/~dpannell/inffer-begin.htm
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• Each State goes through a process to determine how funds should be allocated. This is often 
done through conducting a multi-criteria analysis amongst key stakeholders and 
representatives of the key regions. 

• At the regional level, institutions use various means to allocate funding. These methods 
include a multi-criteria analysis (EcoTender), indicator analysis (Liverpool Plains Land 
Management Tenders Program, Northern Tasmanian Sustainability index), and parameters 
to prioritize bids (McKay-Whitsunday regional group). 

 
Outcome/status/impacts. EcoTender has demonstrated the value of multi-outcome tenders in 
comparison with single-outcome tenders in the presence of sufficient scientific and modelling 
capacity to reliably inform the process. EcoTender made it possible to achieve better and more cost-
effective outcomes than would be possible under either a single-outcome auction approach, or a 
number of single-outcome auctions (e.g., separate tenders for salinity, biodiversity, water quality and 
carbon services associated with native vegetation). The tender process also created an incentive for 
landholders to reveal the true cost of undertaking the actions in their bids. Much of this information 
was not previously available to policy and program managers. 
 
Ultimately, the EcoTender pilot project generated proposals covering 84 sites on a total of 40 farms. 
Of these bids, 46 per cent proposed revegetation and 72 per cent were assessed as benefitting two or 
more different environmental outcomes. In addition to providing biodiversity conservation benefits, 
72 per cent of proposals provided an aquatic function benefit, while 8 per cent demonstrated salinity 
benefits. Ultimately, 31 bids were successful (62 per cent of total), and 97 per cent of the accepted 
bids demonstrated two or more environmental outcomes. Funded projects will deliver 259 hectares 
of protected native vegetation (revegetation 76 hectares, management of extant native vegetation 
183 hectares) and sequestration of an estimated 10,078 tonnes of carbon. 
 

The EcoTender pilot also demonstrated that a price for carbon offsets can substantially reduce the 
cost to government of achieving other environmental outcomes, including terrestrial biodiversity, 
aquatic function and saline land. In the initial pilot, a price of $12 per tonne of carbon sequestered 
was offered to land managers. Results indicated that the cost to government to procure the same 
amount of environmental outcomes without a price for carbon would be 26 per cent higher. 
 
Caring for our Country is a new program that was initiated in 2008 and is based on adaptive re-
design of many previously existing programs in Australia. In its first five years, from 2008-2013, 
Caring for our Country is investing funds to improve strategic outcomes across six national priority 
areas, including biodiversity, sustainable farm practices, and community skills and knowledge. 
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A concern raised by the federal auditors around the lack of tangible results from environmental 
funding has spurred the evolution of allocation mechanisms such as multi-criteria analyses that have 
developed in several jurisdictions. 
 
Figure 2.3 illustrates some regional and pilot initiatives that have evolved into the national program, 
Caring for our Country, incorporating lessons from earlier programing. 
 
 

 
 
Figure 2.3: Evolution of regional programs into a national program in Australia. 
 

2.3 Natura 2000, France (European Union) 

Scale. Supra-national (EU level programing incorporating national level management). 
 
Motivation. Natura 2000 is the EU-wide network of nature conservation areas set up to ensure the 
survival of Europe’s most valuable species and habitats. It is not restricted to nature reserves, but 
based on a much broader principle of conservation and sustainable use, where people and wildlife 
can live together in harmony. 
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Main agri-environmental issues in France: 
 

• Water pollution (nitrates and pesticides); 
• Competition between different water users in some regions; 
• Soil erosion in some regions; and 
• Impact of agriculture on biodiversity and landscapes. 

 
History.  Figure 2.4 outlines an abbreviated history of France’s Natura 2000. 
 
 
 
 
 
 
 
 
 
 
Figure 2.4: Brief history of Natura 2000, France (European Union). 
 
Execution/implementation. Implementation of this program is EU-wide and is by the Centre National 
pour l’Amenagement des Structures des Exploitations agricoles (CNASEA). 
 
Implementation is through price-based policies, whereby compensation payments are offered for 
specific actions for conservation and restoration of natural habitats and species within identified 
Natura sites. 
 
France implements the Natura program through two means: the Nature Contract and the Nature 
Chart. The Nature Contract is signed by the beneficiary and the prefect. It includes a description of 
the activities to be implemented as well as the site; a description of the obligations that gives the 
right to the compensation, as well as the compensation amount, duration (minimum five years) and 
modality, a description accompanying measures that do not qualify for compensation and, finally, 
the control measures and outputs to be verified. 
 
The Nature 2000 Chart does not automatically give access to the compensation but it does provide 
tax exoneration and the right to apply for public aids. This program commitment is signed for a 
period of five to ten years. 
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Payments are done in one or two instalments; if it is an investment action and if the action is 
recurrent, the same amount will be paid every year on the date of the contract signature. 
 
Site visits for monitoring are carried out in approximately 5 per cent of the contracts and are 
compulsory for contracts over EUR 5,000 or more. 
 
Treatment of co-benefits. General environmental objectives have been identified at the national level: (1) 
improving biological diversity, (2) improving soil and water resource quality, (3) fighting against 
natural risks, (4) improving air quality, (5) enhancing landscape and cultural heritage, and (6) 
improving land management–land use. 
 
Two environmental objectives have been prioritized in practice: Water quality improvement and 
biodiversity enhancement and conservation. The choice of these environmental objectives is 
performed (1) under constraint of the European regulation (France has time constraints to comply 
with the European Water Framework Directive), and (2) with a growing awareness of the main 
environmental problems in the country. 
 
Investment/resource allocation decision process. For every pre-determined Natura site, there is a 
management plan, the Document of Objectives, in which a list of specific conservation and 
restoration measures is given based on two different categories: (i) forestry measures, and (ii) non-
forestry and non-agricultural (rehabilitation or plantation of certain trees, restoration of burned land, 
creation of ponds, mini-hydro works, maintenance of open spaces through mowing, and so forth). 
 
Priority is given to actions (depending on the conservation state) at biogeographical level, priority 
habitats or species according to the Habitat Directive, condition of species and habitat in the site 
and efficiency level of measures. 
 
Outcome/status/impacts. In France, there were 1,700 sites in 2007 covering 6.82 million hectares. In 
total 261 beneficiaries and EUR 2.6 million were paid. The program is described within a 
government audit conducted in 2006 as “complicated but efficient.” There is no effective framework 
or indicators for judging impact on EGS maintenance and delivery. Auditing to date has primarily 
focused on the implementation and cost effectiveness of the program. The general finding in the 
European Union was that the network has strengthened and stabilized conservation efforts in 
individual countries but no quantifiable data has been collected9 (EnviroEconomics, 2009).10 

                                                 
9 See http://www.wgea.org/portals/0/auditfiles/report-implementation-NATURA-2000-NETWORK-in-
Europe[1].pdf. 
10  Copyright Her Majesty The Queen in Right of Canada, Environment Canada, 31 March 2009. Reproduced with the 
permission of the Minister of Public Works and Government Services Canada. 

http://www.wgea.org/portals/0/auditfiles/report-implementation-NATURA-2000-NETWORK-in-Europe%5b1%5d.pdf
http://www.wgea.org/portals/0/auditfiles/report-implementation-NATURA-2000-NETWORK-in-Europe%5b1%5d.pdf
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The Natura 2000 Barometer provides an evaluation on the progress made in establishing the Natura 
2000 network, both under the Birds and the Habitats Directives. It is based on information on 
number of sites and areas covered, as indicated by Member States, and is published in the Natura 
2000 newsletter.11 Indicators include country-specific listing of number of sites, total area number of 
sites and qualitative indicators of progress as “notably insufficient, incomplete, largely complete and 
recent significant progress.” 
 

2.4 Ecological Direct Payments, Switzerland  

Motivation. Main agri-environmental issues include soil quality and erosion in some regions; nutrient 
pollution of water; pesticides pollution of water; and biodiversity conservation and enhancing. 
 
Execution/implementation. The Agricultural Policy Reform program (1999-2003) established the 
conditions under which farmers have access to direct payments: (1) a balanced use of nutrients; (2) 
at least 7 per cent of the farm area to be under extensive practices or semi-natural habitats (ECAs); 
(3) crop rotation; (4) soil protection; (5) improved pesticide management; and (6) animal welfare. 
These are all beyond legal environmental requirements. Execution-related roles and responsibilities 
involve the following entities: 
 

• The Federal Office for Agriculture (FOAG): Management; 
• Canton12: Monitoring; and 
• The Swiss Agency for the Environment (FOEN): Management and monitoring. 

 
Environmental objectives and BMPs are defined consensually through consultation processes. 
 

• Consensus is facilitated by Switzerland’s democratic culture at the various levels of the 
decision-making process. FOAG and FOEN propose environmental objectives, which are 
based on existing legal requirements and scientific knowledge, and take both ecological and 
agronomic aspects into consideration. 

• For the use of BMPs to achieve environmental objectives, FOAG officials worked on a 
preliminary proposal based on scientific criteria (agronomic and ecological) that was then 
submitted to stakeholders involved. Representatives from the cantons, producer 
organizations, researchers and civil society agencies (environmental groups, consumer 
organizations, etc.) participated in the working sessions arranged by the FOAG. 

                                                 
11 See http://ec.europa.eu/environment/nature/natura2000/barometer/index_en.htm. 
12 The cantons of Switzerland are sovereign member states of the federal state of Switzerland and maintain their own 
constitution, legislature, government and courts.  
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Stakeholders were asked to agree with or suggest changes to the proposals from the State 
representatives. If the proposals from the various organizations were not accepted, the 
FOAG had to provide a rationale for rejecting them. The FOAG reviewed the proposals 
made during the working sessions, and either did or did not incorporate them, and then 
forwarded them to the government for approval before the program was presented to 
Parliament. 

 
Parliament approves the allocated budget for the program. 
 
General and ecological direct payment programs involve compensation to farmers for implementing 
BMPs. 
 
There are mandatory agri-environmental practices for access to general direct payments as well as 
more restrictive practices that differ by program and give rise to ecological direct payments. The first 
condition for having access to direct payments (general or ecological) is providing certain required 
ecological services (prestations écologiques requises, or PERs). The Federal Office for Agriculture 
grants ecological direct payments only to those farmers who develop practices that go beyond the 
PERs. 
 
This program is voluntary and participants have to satisfy certain general conditions such as legal 
form of the farm operation, operator’s residence and age; structural conditions such as minimum 
size of the farm, labour requirements; and economic conditions such as income. 
 
History.  Figure 2.5 outlines an abbreviated history of Switzerland’s Ecological Direct Payments. 
 

 
Figure 2.5: Brief history of Ecological Direct Payments, Switzerland. 
 
Treatment of co-benefits. Program co-benefits include soil quality and erosion; water quality, including 
nutrient pollution and pesticide pollution; and biodiversity conservation, as well as animal welfare. 
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Investment/resource allocation decision process: 
 

• At the federal level: The ecological direct payments program applies to all of Switzerland. 
However, measures can differ depending on the zone: cereal zones, intermediate zones, hill 
zones and mountain zones (I, II, III and IV) to adapt them to the specific conditions of the 
local environment. These zones are defined through the following criteria: climatic 
conditions, transport infrastructures and land topography. Conditions to have access to 
direct payments, as well as payments themselves, vary on a zone basis13. 

• At the canton level: Nitrate projects14: All catchments presenting nitrates concentrations in 
water exceeding 5.6 mg NO3 – N/l must be identified and cantons must launch nitrates 
projects aimed at improving water quality in those areas. Project areas are defined by the 
canton’s project team and approved by FOAG. According to FOAG, the project’s size must 
be “large enough to allow the implementation of a water quality improvement project, using 
resources available in an optimal way.”  

• Type of contaminants (in water): Nutrients (mainly nitrates), phytosanitary products 
(pesticides) and veterinary medicinal products. 

• Scientific/information base: Qualitative and quantitative data concerning main 
environmental and agronomic issues in different zones (cereal zones, intermediate zones, hill 
zones and mountain zones): land use and farming systems, crop yields, nutrients loads in 
soils and water, use of phytosanitary products, ammonia emissions, and so forth. The 
FOEN has constructed the Eco-Fauna Database, which is a matrix of the habitat and other 
requirements for nearly 3,000 species of fauna (e.g., mammals, butterflies, birds), as well as 
monitoring networks for water, air and soil quality. 

 
Outcome/status/impacts. In 2008 there were more than 120,000 hectares of Ecologic Compensated 
Surfaces (the total agricultural surface in Switzerland is 10.6 million hectares. The General Direct 
Payments represented 2.2 million CHF. Nearly 48,000 farms were involved, approximately 70 per 
cent of registered farms. The Ecologic Direct Payments represented nearly 540,000 CHF. The 
mountain and hill regions benefitted from 61 per cent of the total amount of the payments. 
 
In 2005 the FOAG published a synthesis report covering all existing assessment projects (see 
Bibliography). The report presents the results from the assessment of agri-ecological and animal 
welfare practices over a ten-year period, from 1994 to 2005. 
 

                                                 
13 See FOAG, 2008, Mesures définies en fonction des zones pour 2009, 
http://www.blw.admin.ch/themen/00015/00183/index.html?lang=fr. 
14 Projects aiming at improving water quality in zones where nitrates concentrations in groundwater exceed 5.6 mg NO3 
– N/l. 
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The main finding from the report is that ecological compensation areas must be maintained. Even 
so, according to the study, the targeted environmental objectives required more advanced, results-
based measures adapted to regional and local contexts. 
 
Environmental impacts of programs are being measured through established indicators. FOEN is 
the responsible authority and bases its calculations on three sources: national database, data collected 
at the farm levels, and recordings in the fields. Table 2.1 presents an overview of these indicators. 
 
Table 2.1: Indicators of environmental performance in Switzerland. 

 

Type of Indicator 

Driving forces: 
agricultural practice 

Environmental effects: 
agricultural processes 

State of the 
environment (overall 
responsibility: BAFU) 

To
pi

c 

Nitrogen Nitrogen balance for agriculture 

Potential emissions of 
nitrogen (emissions of 
nitrate, ammonia and 
nitrous oxide) 
Ammonia emissions 

Pollution of 
groundwater by nitrate 
from agriculture 

Phosphorous 
Phosphorous balance sheet for 
agriculture 

P content of soils 
Pollution of lakes by 
phosphorous from 
agriculture 

Energy/Climate 
Energy Consumption in 
agriculture 

Energy efficiency 
Greenhouse gas 
emissions 

 

Water 

Use of plant protection 
products 
Use of Veterinary medicinal 
products 

Risk of Aquatic 
ecotoxicity 

Pollution of 
groundwater by plant 
protection products 
Veterinary medicinal 
products 

Soil Soil Cover 

Risk of erosion 
Potential effect of 
agriculture on microbial 
biomass 
Input of heavy metals 

Content of 
contaminants 
Soil quality 

Biodiversity/ 
landscape 

Ecological compensation 
(including quality)* 

Potential effects of 
agriculture on 
biodiversity* 

Diversity of wildlife 
Diversity of habitats 
Distinctive elements of 
the landscape 

 
  



 

Ecological Goods and Services: 
A review of best practice in policy and programing 

28 

3.0 EGS Programing in the United States 

EGS management and incentives payments are most prominent in the US agriculture sector. 
Understanding of the rising impacts of agriculture on the environment has increased the momentum 
of agri-environmental management payments over the last few decades. An early institution working 
in agri-environmental management was the Soil Erosion Services that worked with farmers to 
transform eroding fields into a region with contouring, stripcropping, terracing and for enhancing 
benefits for soil, water, land and life. The early incarnation of the National Resources Conservation 
Service (NRCS) emerged from this organization in 1935 and was called the Soil Conservation 
Service (SCS). The initial impetus for its establishment came from the issue of soil erosion from the 
time of the “dust bowl era” and the need for conservation practices to fit the land and its owners. 
Establishment of nationwide soil conservation works was hastened by the passage of the Soil 
Conservation Act of 1935 and recognition of the first watershed-based conservation district in 1937. 
The Agricultural Conservation Program (ACP) was established in 1936 and provided cost sharing to 
farmers on selected conservation practices. In the late 1970s, Congress passed the Soil and Water 
Resources Conservation Act of 1977 (RCA), incorporating lessons from four decades of 
conservation programs.15 The RCA process influenced the inclusion of a conservation title in the 
Agriculture and Food Act of 1981 (the first farm bill to include a conservation title). The 
conservation initiatives of the 1985 farm bill focused on conservation compliance concepts, 
including the "Highly Erodible Land Conservation" and "Wetland Conservation" provisions. This 
legacy of including conservation practices has been reinforced in subsequent farm bills in the United 
States and the current farm bill came into effect in 2008—the  Food, Conservation, and Energy Act 
of 2008. 
 
The US Department of Agriculture currently uses a portfolio of programs to address a variety of 
agri-environmental issues at the farm level. Major programs and their highlights are described in 
Table 3 below. 
 
  

                                                 
15See http://www.nrcs.usda.gov/about/history/articles/perfbasedconservation.pdf. 
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Table 3: Summary of agri-environmental programs in the United States. 

Program Aim Details 
Conservation Reserve Program 
(CRP) is a nationwide program 
that is applied at the farm-level. 
It is administered by the Farm 
Service Agency (FSA) in 
cooperation with the Natural 
Resources Conservation 
Services (NRCS) of the US 
Department of Agriculture 
(USDA) 

Aims to remove from 
production highly erodible 
land (HEL) and other 
environmentally sensitive 
cropland. 

CRP is a voluntary program that offers 
long-term rental payments, cost-share 
assistance and technical capacity for 
farmers to take land out of production 
and plant long-term resource-conserving 
covers.  
Land is generally enrolled in the CRP for a 
period of 10-15 years (contract period) in 
exchange for annual payments. Contracts 
are renewable. 
Uses Environmental Benefit Index (EBI) to 
target financing. 

Environmental Quality Incentive 
Program (EQIP) is a national 
program applied at the farm 
level. It is administered by the 
NRCS of the USDA 

Payments defray costs for 
respectively adopting 
sustainable farming practices, 
such as for soil and water 
quality conservation. 

EQIP is a price-based policy that 
compensates farmers for the lack of 
market incentive to invest in public goods. 
Payments are based on fixed assets and 
management practices and come in the 
form of cost-sharing and incentives. 

Wetlands Reserve Program 
(WRP) 

Aims to provide technical and 
financial assistance to restore, 
protect, and enhance 
wetlands in exchange for 
retiring eligible land from 
agriculture.  

Subject to 30-year or permanent 
easements. Three enrollment options 
include permanent easements, 30-year 
easements and restoration cost-share 
agreements without easements (this 
option offers 75 per cent of the wetland 
restoration costs). 

Wildlife Habitat Incentives 
Program (WHIP) 

Payments defray costs for 
providing wildlife habitat. 

Increased cost share payments are 
available for eligible farmers. NRCS State 
Conservationists may identify state 
priorities for enrollment in WHIP that 
complement the goals and objectives of 
relevant fish and wildlife conservation 
initiatives at the state, regional, and 
national levels. NRCS can pay up to 90 per 
cent of the cost to install conservation 
practices in these long-term agreements. 
Payments made to a person or legal entity 
cannot exceed $50,000 per year. 
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Conservation Security Program 
(CSP) 

Pays farmers who have met a 
high standard for 
environmental performance 
to adopt or maintain practices 
to further enhance 
environmental performance, 
such as improving soil and 
water quality or wildlife 
habitat. 

Introduced in 2002. Total payments are 
determined by the tier of participation, 
conservation treatments completed and 
the acres enrolled: Tier I offers 5-year 
contracts, maximum payments are 
$20,000 annually; Tier II offers 5-10 year 
contracts, maximum payments are 
$35,000 annually; Tier III offers 5-10 year 
contracts, maximum payments are 
$45,000 annually. 

Grassland Reserve Program 
(GRP) 

Aims to preserve and improve 
native grass species. 

Introduced in 2003 
Provides options of a long-term rental 
agreements (10, 15, or 20 year contracts); 
permanent easements or restoration 
agreements where 50 per cent cost share 
is available. 

 
In addition to nationally administered programs through USDA’s NRCS, a few watershed-based 
initiatives have emerged from a sense of priority created often through an environmental crisis. Two 
of these watershed initiatives are the Chesapeake Bay Watershed Initiative (CBWI) and the 
Mississippi River Basin Initiative (MRBI). These two programs were reviewed in some detail as they 
offer analogous contexts to the Manitoba one, as indicated by the Lake Winnipeg Initiative. The 
CBWI and the MRBI offer insights into the value of priority-setting, augmenting national priorities 
with regional objectives, as well the challenges and benefits of integrating institutional layers toward 
well-defined regional goals. While federal programs illustrated in the table above provide the bulk of 
the resources for agri-environmental management at the farm level, initiatives such as the CBWI and 
MRBI provide watershed-based impetus, resourcing and monitoring for complementary 
programing. Specifically, these initiatives have identified priority sub-watersheds through monitoring 
and modelled results and extra funding is available for agri-environmental management in prioritized 
hot spots in these basins. Environmental outcomes from these programs are monitoring for basin-
level impacts. As a result, the efficacy of federal level programing s enhanced through regional 
prioritization and monitoring and regional objectives are enhanced thorough federal programing and 
resources. Lessons from federal programs have also been leveraged for design of these regional 
initiatives. 
 

3.1 Chesapeake Bay 

Scale. The scale is regional and watershed-based. 
 
Motivation. The Chesapeake Bay Watershed Initiative (CBWI) was authorized in the Food, 
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Conservation and Energy Act of 2008 (2008 Farm Bill) to provide assistance to agricultural 
producers to minimize excess nutrients and sediments in order to restore, preserve, and protect the 
Chesapeake Bay. Nearly one-quarter of the Bay watershed's land area is devoted to agricultural 
production. Agriculture contributes a relatively large per cent of the nitrogen, phosphorous and 
sediments that contribute to the low oxygen levels in Chesapeake Bay. The initiative offers financial 
and technical assistance to eligible agricultural producers to install practices to help control erosion 
and nutrient loading before they reach the Bay. It is administered by the USDA Natural Resources 
Conservation Service (NRCS). The “Strategy for Protecting and Restoring the Chesapeake Bay 
Watershed” was developed under the executive order issued by President Obama in May 2009, 
which declared the Chesapeake Bay a national treasure and ushered in a new era of shared federal 
leadership, action and accountability. 
 
The Chesapeake Bay Program (CBP) comprises a regional partnership that has led and directed the 
restoration of the Chesapeake Bay since 1983. The Chesapeake Bay Program partners include the 
states of Maryland, Pennsylvania and Virginia; the District of Columbia; the Chesapeake Bay 
Commission, a tri-state legislative body; the Environmental Protection Agency, representing the 
federal government; and participating citizen advisory groups. While there does not seem to be a 
formal relationship between the CBWI and the CBP, it is anticipated that CBWI represents the 
formal fund resource allocation vehicle for the federal government and CBP is the primary 
institutional relationship between states and non-government players that enables sharing and 
learning across the basin. 
 
The main environmental issues identified in Chesapeake Bay are water pollution (nitrogen loads, 
phosphorous loads and sedimentation) and the impact of agriculture on biodiversity and aquatic 
vegetation. 
 
History.  Figure 3.1 outlines an abbreviated history of Chesapeake Bay restoration programs. 
 
 
 
 
 
 
 
 
 
Figure 3.1: Brief history of Chesapeake Bay restoration. 
 
  

1983/1987: Regional 
partnership set up for 
restoration of Chesapeake 
Bay. Chesapeake Bay 
Agreement signed for 
collaborative action. 

2000: Chesapeake 2000 
Agreement signed setting 
targets and actions for bay 
restoration.   

2008: Farm Bill 
announces unprecedented 
funding for Chesapeake 
programs, with emphasis 
on targeting most 
effective programs. 

2009: Chesapeake Bay 
targets reinforced, 
TMDLs, as well as 
enforcement tools 
introduced toward high 
levels of accountability 
and transparency. 

http://www.chesapeakebay.net/partnerorganizations.aspx
http://www.state.md.us/
http://www.state.pa.us/
http://www.state.va.us/
http://www.washingtondc.gov/
http://www.chesbay.state.va.us/
http://www.chesbay.state.va.us/
http://www.epa.gov/
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Execution/implementation. Water quality goals were set in a program known as Chesapeake 2000. 
These goals included over 100 specific actions designed to restore the health of the bay and its living 
resources. A watershed-based TMDL16 is in the process of being finalized (2010) since it has been 
acknowledged that the targets developed under Chesapeake 2000 have not been met. TheCBWI 
funds BMP implementation in identified priority watersheds. 
 
The United States Environmental Protection Agency (USEPA) is currently administering the 
development of Bay TMDLs for nitrogen, phosphorous and sediment and working with 
jurisdictions to develop state TMDLs. Two-year goals (called milestones) are being developed 
toward a restored Bay for no later than 2025. The current two-year goals were put in place in 
December 2009 and are scheduled to be met by 31 December 2011. 
 
State departments are responsible for state level programing and payments. 
 
Treatment of co-benefits. While the impetus for this initiative is water quality, the programs in it deal 
with water quality, soil erosion and biodiversity. 
 
Investment/resource allocation decision process. In 2007, the US Geological Survey and USEPA began a 
joint effort to develop a suite of internet accessible decision-support tools and to help meet the 
needs of CBP partners to improve water quality and habitat conditions in the Bay and its 
watersheds. The Chesapeake online adaptive support toolkit (COAST) is a collection of Web-based 
analytical tools and information, organized and intended to aid decision-makers in protecting and 
restoring the integrity of the Bay ecosystem (Mullinix et al., 2009). 
 
Federal agri-environmental programs are augmented by special initiatives such as the CBWI. For 
example, the US government announced $188 million for the CBWI as a program of the 2008 farm 
bill, to be released over the four-year period. This provides an important example of federal 
resources flowing directly into regional agencies and extra resources for watershed-based priorities 
offering a means for enhancing synergies between federal and regional conservation efforts. 
 
State level priority watersheds also provide the means for targeted programing. For example, in 
Virginia, priority watersheds were identified on the basis of a SPARROW model with estimations of 
NPS pollutant loads (for Nitrogen, Phosphorous and Sediments).17 
 
                                                 
16 TMDL, or total maximum daily load, is a calculation of the maximum amount of a pollutant that a water body can 
receive and still safely meet water quality standards (see http://www.epa.gov/owow/tmdl). 
17 Data requirements for the model included land use data, hydrological soil groups; average water content and K factors 
of all soils, stream flows from gauge stations, climate records, growing seasons, dominant crop by hydrologic regions, 
Chesapeake Bay Watershed Model Output, animal numbers by type and location, location and numbers of population 
using septic systems, distribution and extent of agricultural conservation practices, slope, and manure application 
schedules by manure type. 
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Figure 3.2 depicts priority watersheds in the Chesapeake Bay Watershed. 
 

 
Figure 3.2: Priority watersheds in the Chesapeake Bay Watershed. 
 
Outcome/status/impacts. Active BMP funding in the Chesapeake Bay has been going on since the 
development of nutrient reduction goals in 2000. Renewed funding and commitment is moving 
toward the development of TMDLs for the basin and the different jurisdictional levels and toward 
an inter-state nutrient trading system to meet the goals (CBP, 2010). 
 
The lessons of previous programs have been taken into account and developed based on experience 
gained through previous NRCS programs. Evaluations of previous agri-environmental programs 
have stressed the need for increased performance measurement to ensure that value for the dollars 
invested has been realized (GAO, 2006). A clear need for accountability is seen in this program and 
is enhanced by the tangible outcomes that this program is seeking (reduced nutrient to the 
Chesapeake Bay). 
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3.2 Mississippi Basin 

Scale. Continental Basin. 
 
Motivation. An area of water off the Gulf of Mexico’s northern shore exhibits low oxygen or hypoxic 
conditions every year. The size of this zone has been steadily increasing and agricultural nonpoint 
sources have been identified as one of the primary causes (NRCS, 2008). 
 
In response, a federal-state task force was struck and produced an action plan in 2001 for improving 
water quality in the basin. The action plan calls for reducing the size of the hypoxic zone to 5,000 sq 
km by 2015, improving water quality within the basin and improving economic conditions across 
the basin. The 2001 Action Plan identified the need for increased assistance to producers for 
voluntary implementation of conservation practices that would help reduce nitrogen runoff and 
leaching (NRCS, 2008). 
 
The main agri-environmental issues identified are nutrient loading (nitrogen and phosphorous) and 
sediment erosion. 
 
History.  Figure 3.3 outlines an abbreviated history of Mississippi Basin restoration programs. 
 
 
 
 
 
 
 
 
 
 
Figure 3.3: Brief history of Mississippi Basin restoration. 
 
Execution/implementation. Currently in development by the USDA’s Natural Resources Conservation 
Service (NRCS), the MRBI is a program to channel USDA funding under the Farm Bill to the areas 
in the Mississippi basin where they can have the greatest impact on addressing Mississippi 
River/Gulf of Mexico Watershed Nutrient Task Force (MGMTF) priorities, while balancing state 
and local priorities at the same time. This initiative coordinates funds presently available from 
existing Farm Bill programs such as the Conservation Reserve Program (CRP), Environmental 
Quality Incentive Program (EQIP), Wetlands Reserve Enhancement Program (WREP), Cooperative 
Conservation Partnership Initiative (CPI) and Conservation Innovation Grants (CIG), as well as 

1997: Task force struck 
with 3 goals: to reduce 
size of hypoxic zone; to 
restore and protect waters 
within 31 basin states, to 
improve communities and 
economic conditions in 
basin. 

2001: First Action Plan 
aimed at 30 per cent 
reduction in nitrogen 
loading to G of M from 
1980-1996 average.  

2008: Second action plan 
for re-evaluating progress 
after 4 years. Established 
requirement to develop 
specific annual plans and 
monitoring to track 
progress. 

2009: MRBI developed to 
channel funding under the 
farm bill to areas in the 
basin for greatest impact. 
Use of CRP, EQIP, 
WREP, etc. to achieve 
basin goals. 
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dedicating $80M per year for three years, from 2010 to 2013, in targeted watersheds. This money is 
in addition to funds the states receive from NRCS programs such as EQIP. The program involves 
the selection of targeted watersheds (see Figure 3.4) by each state. States will select three watersheds 
for increased focus. The specific selection methods are determined by each state, balancing both 
local and Mississippi basin priorities. 

 
Figure 3.4: Priority watersheds in the Mississippi River Basin. 
 
Treatment of co-benefits. Nutrient loading and soil erosion are the primary co-benefits examined under 
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this program. 
 
Coordination with other programs. The USDA provides most program funds and support through the 
NRCS. 
 
Investment/resource allocation decision process. At the basin level, priorities are established through the 
MGMTF. Individual programs offered by agencies such as NRCS have different decision-making 
protocols. The EQIP program uses the Interstate Allocation Index to allocate funding to individual 
states. This consists of 31 weighted parameters (Hajkowicz et al., 2009; SWCS and ED, 2007). The 
CRP uses its Environmental Benefits Index to allocate funds to individual projects. This index 
consists of six weighted parameters (Hajkowicz et al., 2009; USDA, 2003). The WRIP program uses 
a four-parameter index to determine allocations by state (Hajkowicz et al., 2009). 
 
Similar to the Chesapeake Bay Watershed Initiative, federal agri-environmental programs are 
augmented by special initiatives such as the MRBI. The US government has announced that a 
minimum of $80 million will be spent annually on the MRBI programs. Such extra resources for 
watershed-based priorities offer a means for enhancing synergies between federal and regional 
conservation efforts. 
 
Outcome/status/impacts. The MRBI is a new initiative and is not yet operational. Lessons from 
previous NRCS programing have informed newer programs and their designs. Previous evaluations 
of EQIP from the US government accountability office, as well as evaluations by outside agencies, 
stress the need for increased measures to ensure that value for the dollars invested has been realized 
(GAO, 2006; SWCS and ED, 2007; Hajkowicz et al., 2009). 
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4.0 Canadian Context 

This section provides an illustrative snapshot into the state of Canadian agri-environmental 
programing and associated research. A number of pilot initiatives have emerged in the last few years 
to demonstrate the value in the use of EGS-based incentives. Eight EGS pilots were developed with 
funding from Agriculture and Agri-Food Canada’s (AAFC’s) Advancing Canadian Agriculture and 
Agri-Food (ACAAF) program in 2007. These pilots solidified the linkages between land 
management practices and real environmental benefits to determine the most effective EGS 
program options. Pilot project results were presented at an EGS technical Meeting in Ottawa in 
April 2009. Presentations and discussions from this meeting are included in our synthesis of 
Canadian Programs and Canadian Research in the following sections of this document. 
 

4.1 Canadian Programs 

This section provides a synthesis of Canadian EGS programs. Some of these are longer-standing 
environmental incentive programs that have been designed to conserve and manage EGS from 
landscapes. Others have been specifically designed as EGS pilots under programs such as AAFC`s 
ACAAF call from 2007. 
 

4.1.1 Conservation Easements 

Motivation. Conservation easements provide a means for environmental conservation through an 
agreement between the landowner and a conservation organization. Under the agreements, the 
landowner voluntarily restricts the development of the land. The terms and conditions of the 
restrictions are pre-determined and the agreement prescribes whether the landowner can maintain 
agricultural productivity of the land and/or perform other specific activities. Agreements are tailored 
to meet the requirements of the landowner and the priorities of the conservation organization. 
 
Execution/implementation. Conservation agreements are tied to land titles and are legally binding even 
if the land is sold or inherited. The land use and activities on a parcel of land under a conservation 
easement are determined by the clauses of the agreement. Conservation easements may be for a 
specified time period or in perpetuity. Easements are most often used to protect wetlands, wildlife 
habitat, watersheds, forests and so forth. 
 
Treatment of co-benefits. Since conservation easements are based on tracts of land, as opposed to land 
features, there are often a number of co-benefits from such arrangements. The terms and conditions 
of land use and management determine the specific aspects of the land that are being conserved and 
managed. 
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Coordination with other programs. Conservations easements are used in Canada and the United States 
and administered by organizations such as The Nature Conservancy and Ducks Unlimited, as well as 
regional agencies such as the Manitoba Habitat Heritage Corporation (MHHC). Other programs 
such as the USDA’s Natural Resource Conservation Service and the Wetland Reserve program, as 
well as the Grassland Reserve programs, use easement contracts to provide payments for the land, 
or its rehabilitation (USDA-NRCS, 2008; 2008a). 
 
Investment/resource allocation decision process. Conservation easements are often based on the priorities of 
the organizations administering the easements. For example, Ducks Unlimited Canada (DUC) 
focuses first and foremost on conserving wetlands and associated nesting cover in areas of high 
wetland density. DUC targets land acquisition based on high priority waterfowl breeding areas and is 
also interested in the other natural features (grasslands and woodlands) important to a broad variety 
of wildlife. 
 
Similarly, Natural Area Conservation Plans identify specific areas where the Nature Conservancy of 
Canada (NCC) will focus its work and the key actions (e.g., land securement, extension work, 
partnerships) necessary to conserve the biodiversity targets found within the natural areas. BMPs 
developed by NCC ensure that activities such as grazing and oil and gas exploration impact 
minimally on the biodiversity targets identified for NCC lands. 
 
Environment Canada has developed specific categories of qualified lands based on national 
ecological sensitivity criteria. Some regions—Ontario, Quebec, New Brunswick and Prince Edward 
Island have their own criteria in addition to the federal one.  See http://www.ec.gc.ca/pde-
egp/default.asp?lang=En&n=75F19FC6-1 for detailed criteria developed for ecologically sensitive 
status for land. 
 
Manitoba Habitat Heritage Corporation (MHHC) is the largest conservation easement holder in 
Manitoba, with a current holding of about 90,000 acres. Priorities for easement delivery are based on 
(a) wetland and associated habitat (through the North American Waterfowl Management Plan, or 
NAWMP, and the Wetland Restoration Incentive Program); (b) riparian habitats; (c) habitat for 
species at risk (HSP), with significant financial support from Environment Canada; (d) source water 
protection lands identified in Conservation District management plans; and (e) 
mitigation/compensation habitats in association with major developments (e.g., highway 
construction). With a conservation mandate, MHHC targets species and habitat -based programs on 
priority landscapes for priority species. As new data become available and species priorities shift, 
delivery priorities are adjusted. MHHC is also moving away from the species/habitat focus to 
support integrated watershed management planning through the Conservation Districts in 

http://www.ec.gc.ca/pde-egp/default.asp?lang=En&n=75F19FC6-1
http://www.ec.gc.ca/pde-egp/default.asp?lang=En&n=75F19FC6-1
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Manitoba. The focus now includes source water protection as well as earlier priorities around 
habitat, wetlands and headwater forest land protection. 
 
Outcome/status/impacts. Conservation easements are popular means of conserving and managing 
ecological sensitive or critical lands. As a primary administrator of conservation easements, The 
Nature Conservancy of Canada indicates that it has helped to conserve more than 2 million acres of 
ecologically significant land nationwide. MHHC has secured close to 90,000 acres to date with 525 
easements and currently secures an average of 70 easements per year. 
 

4.1.2 Lake Simcoe, Ontario 

Motivation. Lake Simcoe has experienced significant eutrophication, increase in algal blooms and 
aquatic weed, as well as a rapid decline in fish species. 
 
Execution/implementation. The Lake integrated watershed management plan (IWMP) (2008) and the 
Lake Simcoe Protection Plan (2009) provide implementation guidelines and information. The 
IWMP describes the implementation steps beginning with a Lake Simcoe watershed assimilative 
capacity study (ACS). Assimilative capacity of a watercourse represents the environmentally 
sustainable threshold of the system. The Lake Simcoe ACS was designed to help the Lake 
management partners to determine the carrying capacity of the watershed and the management 
practices necessary to minimize future phosphorous loading from the watershed or to reduce 
current loadings to meet the target for Lake Simcoe. The series of studies within the ACS were 
conducted by various research and consulting groups, and can be found at 
http://www.lsrca.on.ca/reports/acs.php. A Lake Simcoe Basin Environmental Monitoring report is 
also available at http://www.lsrca.on.ca/pdf/reports/watershed_monitoring_2007.pdf. 
 
To determine these thresholds, two water quality models were developed with private sector 
consultants, a watershed-based water quality model known as the Canadian Arcview Nutrient and 
Water Evaluation Tool (CANWET) and a hydrodynamic lake water quality model developed by the 
Danish Hydraulic institute and referred to as MIKE3/ECO Labs model. 
 
Investment/resource allocation decision process. Sub-watershed hydrology and nutrient loading was modeled 
using CANWET. Cumulative load was checked against allowable lake load. Modelled loads were 
used along with local conditions and sources in each sub-watershed to identify a viable portfolio of 
BMPs to achieve the required reductions. 
 
Outcome/status/impacts. The assimilative capacity study in the Lake Simcoe watershed aided in 
developing total maximum monthly loads (TMMLs) as targets, taking into account the provincial 

http://www.lsrca.on.ca/reports/acs.php
http://www.lsrca.on.ca/pdf/reports/watershed_monitoring_2007.pdf
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water quality objectives for phosphorous as well as the overall phosphorous loading target (see 
Figure 4.1). Estimated annual nutrient loads were taken for the lake and with public consultation and 
the use of models, lake wide management efforts could be appropriately targeted. Data gaps were 
identified through the development of the models and targets and recommendations were quality, 
quantity and habitat monitoring were made. A detailed implementation plan was planned after this 
data modelling and targeting exercise. Specific agricultural BMPS were planned as nutrient 
management efforts based on the TMMLs. 
 

 
Figure 4.1: Phosphorous targets: Developing Total Maximum Monthly Loads (TMMLs). 
Source: The Louis Berger Group Inc., 2006, with permission from Lake Simcoe Region Conservation Authority. 
 

4.1.3 Pike River Watershed, Quebec 

Motivation. Agricultural activities led to nutrient overloading and resulted in algal blooms in 
Missisquoi Bay in Lake Champlain. In 1995, the local office of the Quebec Department of 
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Agriculture, Fisheries and Food (MAPAQ), working in co‐operation with the Institut de Recherche 
et de Développement en Agroenvironnement (IRDA), installed measuring instruments on Ruisseau‐
aux‐Castors, a stream located in an intensively farmed area, and set out to document the agricultural 
practices of farmers in this watershed. In 1999, after three years of research and work with the 
farmers, a co‐operative called the Coopérative de Solidarité du bassin‐versant de la Rivière‐aux‐
Brochets was established. The farmers who set up this non‐profit organization wanted to work on 
improving water quality in watercourses that run across farmland. Since the monitoring showed 
significant phosphorous loads to streams in during runoff events, the cooperative suggested that the 
local farmers implement runoff control measures including the following: installation of inlet wells; 
planting of hedgerows on field margins along watercourses; and construction of rock chutes in 
strategic locations. The water quality monitoring subsequently showed a significant decrease of 
about 25 per cent in the mean phosphorous load. 
 
Agriculture and Agri-Food Canada’s Advancing Canadian Agriculture and Agri-Food program 
offered funding for EGS pilots in sub-basins of the Missisquoi Bay, Pike River watershed. This 
project was the site of a research-action project to determine EGS programing to reduce nutrient 
impacts on the Bay. 
 
Execution/implementation. The first component provided incentive payments to farmers to establish 8‐
metre buffer zones planted with non‐fertilized perennial crops, including runoff control structures 
to promote drainage while encouraging sedimentation of nutrient‐rich suspended matter along five 
targeted streams in intensive agricultural areas. 
 
The second component involved evaluating the new modelling and remote‐sensing tools used to 
identify areas particularly vulnerable to erosion and exploring the willingness of farmers to change 
their agricultural practices in these plots. 
 
The idea behind the project was to establish a continuous eight‐metre‐wide riparian buffer zone 
(exceeding the one‐metre‐wide buffer zone required by law) on either side of the five targeted 
watercourses in an intensively farmed region and to construct the requisite surface runoff control 
structures. The overarching goal was to establish a buffer zone to control runoff and reduce losses 
of nutrients, particularly phosphorus. 
 
In the first year, a 51.4‐hectare area of flood plains and grass buffer strips was established. Each 
farm business signed a written undertaking to maintain this area as such for a period of two years, as 
stipulated in the pilot project, in return for which the agreed‐on financial compensation was paid 
out. 
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Each file includes the farm map for the area concerned, a description of the land for which 
compensation was paid, the measurements used to calculate the surface area, and the agreement 
signed by the farm business, along with a copy of the compensation cheque. 
 
In the second year of the project, the infrastructure construction work continued and 602 
interventions were completed, that is, 514 inlet wells and 88 other types of infrastructure (rock 
chutes, rip‐rap, rock armouring and wellpoints). 
 
For the first component, about 600 runoff control structures were installed for an area of 97 
hectares and for the second component, the predictions of three tools were compared and it was the 
fine-scale tools that proved most effective at predicting erosion and drainage problems. 
 
An amount of $675/hectare was paid to farmers as compensation for two years of lost income 
($337.50/hectare per year) and the producers were allowed to harvest forage produced in the buffer 
strips. 
 
Treatment of co-benefits. The program considers water quality and habitat. Soil erosion control was also 
managed through the program. 
 
Outcome/status/impacts. The object of the second component was to verify the SWAT modelling 
results through on‐site verification of the land parcels identified as being vulnerable to nutrient 
exports and to explore the practical implications in terms of the changes farmers should make to 
their farming practices. 
 
The model designated land parcels as vulnerable when they met three criteria: steep slope, high soil 
fertility and annual crop. Aside from the bias associated with generalizing soil analysis results, if a 
crop rotation system is used for some parcels of land system, this creates an additional bias 
interfering with the software’s identification of vulnerable land parcels. Fine-resolution relief maps 
of the area were produced using LIDAR and complementary data instead. 
 
On the research and analysis front, focus groups of farmers were planned along with focus groups 
made up of citizens to promote discussion regarding various aspects: motivation of farmers to 
participate in such a project, relevance of a watershed‐based approach, the concept and value of 
ecological goods and services (EGS), adjustment of the approach over time, citizen expectations, 
and so forth. 
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Finally, the analysis of this information and the project evaluation were entrusted to a multi‐
stakeholder group composed of participants and representatives from the agricultural and 
environmental sectors, as well as provincial and federal government analysts. 
 
There was an 85 per cent participation rate among the targeted farm businesses, a similar percentage 
of the targeted total acreage planted to perennial crops (30 hectares of flood plain previously used 
for annual crops converted to perennial crops), and 85 kilometres of eight‐metre‐wide buffer strips 
planted to perennial crops, for a total of about 100 hectares. In addition, 602 runoff control 
structures were constructed. 
 
Lessons: 
 

• The participation rate was very high. 
• It appears that when technical and financial support is available, farmers are ready to join in. 
• They want to earn income comparable to that generated by the crops previously grown on 

the land concerned. 
• Two years is much too short a time to assess the effect that the riparian buffer strips and the 

runoff control structures have on water quality. 
• Growing hay in the strips may be viable for dairy producers, but the profitability of growing 

switch grass in the riparian buffer zone remains to be demonstrated and measured, and the 
profitability of such crops will be largely dependent on the existence of facilities for 
processing the biomass. Ideally, the acreages concerned should become profitable over the 
medium to long term. 

• If a policy is put forward to promote the establishment of riparian buffer strips, sufficient 
flexibility should be accorded to allow for different widths of buffer to negotiate fields that 
parallel or perpendicular to a water course. 

• A voluntary project allows producers to participate at their own comfort level. 
• Collaboration between jurisdictions is important. 
• High turnover of government representatives was challenging. 

 

4.1.4 Lower Souris Watershed 

Motivation. An understanding of the potential of landscapes to provide healthy EGS in balance with 
agricultural production is a major goal. The Lower Souris Watershed Committee Inc. (LS) is a group 
of rural municipalities, towns and conservation groups in the extreme corner of south eastern 
Saskatchewan. The vision of the LS is, “balancing the economic, environmental, and social values to 
sustain and improve the watershed for future generations.” 
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Agriculture and Agri-Food Canada’s national Advancing Canadian Agriculture and Agri-Food 
(ACAAF) program to develop pilot EGS projects enables LS to submit a proposal to develop a case 
study of how EGS tools could be used to achieve desired environmental endpoints in a working 
agricultural landscape. 
 
Execution/implementation. Three objectives were developed for the ACAAF-funded project. 
 

(1) To determine specific landscape goals for the quality and quantity of wildlife habitat in 
the Lower Souris Watershed (LSW);  

(2) to determine the net costs (or lack thereof) borne by agricultural producers in the Lower 
Souris to provide the targeted quality and quantity of wildlife habitat in the LSW; and 

(3) to conduct a policy analysis of the various EGS and non‐EGS tools to achieve specific 
landscape targets for the quantity and quality of wildlife habitat in the LSW. 

 
For the first objective, quantity and quality of wildlife was determined separately through a detailed 
inventory of the current landscape. DUC conducted an inventory analysis to quantify the abundance 
and distribution of aquatic and terrestrial habitats across the LSW. 
 
To determine quality of wildlife habitat, rangeland health and riparian health assessments were 
conducted. These assessment protocols evolved out of range management science to assess the 
ability of ecosystems to perform essential ecosystem functions. These techniques use a variety of 
biotic and abiotic measurements to determine the extent to which a riparian area is performing 
filtration, sediment trapping, biomass production, erosion control and groundwater recharge (Adams 
et al., 2005). These assessments are generally performed by a walk‐through assessment and ocular 
estimates of key site indicators. This is an efficient sampling method and is a good indicator of land 
management impacts on a site. Each indicator is given a score, and scores are summed to give a total 
per cent health. Based on this total, sites are described as  healthy, healthy with problems or 
unhealthy. 
 
For the second objective, local producers were surveyed regarding their historical land use 
practices (Entem et al., 2009) to collect information on the provision of wildlife habitat in many 
different farm settings. Producers were asked to provide management information regarding a piece 
of their land that is managed as a unit. The survey was divided into three primary sections: 
identifying wildlife habitat and costs of conversion; identifying inputs, operations and production 
from cropping enterprise; and identifying inputs, operations and production from grazing and 
haying enterprise. This information in conjunction with varying crop prices, beef prices and weather 
trends was used to simulate a representative mixed farm from the project area. 
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Three general scenarios were modelled in this study to estimate the benefits or costs to the farm. 
These scenarios were defined as follows: 
 

• Landowner maintains habitat rather than converting this habitat to cropland, either by 
draining wetlands or clearing bush; 

• Landowner converts cropland to tame grass, through converting a whole field that increases 
EGS; 

• Landowner reduces grazing pressure on pasture lands, through a lower stocking rate or by 
adding cross fencing and off‐stream watering. 

 
For the final objective, economic incentives were taken as a preferred policy option over 
regulatory, market-based, institutional or advisory measures. The analysis focused on the costs and 
habitat benefits of converting annual cropland and, to a lesser extent, native grass and aspen, to 
perennial forage. 
 
An analysis based on land cover data, at the quarter section scale, was performed on a sample of 
three rural municipalities within the Lower Souris watershed (Belcher, 2009). With recognition of 
information limitations such as variability of opportunity cost from farm to farm and even field to 
field, the local watershed representatives formulated final policy recommendations that would aid in 
achieving the determined landscape targets for wildlife habitat within the project area. To develop 
policy recommendations, the representatives considered the following criteria: 
 

• Are the initial targets realistic? 
• Is the recommended program achievable and practical? 
• Will the program be socially acceptable? 
• Is this recommendation fiscally responsible? 
• Does this type of program promote unintentional actions? 

 
Local stakeholders were involved in developing the quantity and quality of wildlife habitat in the 
watershed. Reports such as the one by White (2007) provided relevant background information. 
Collaboratively developed targets involved discussions around an appropriate balance of industry 
and environment to sustain quality of life and natural resources. 
 
Based on presented information, watershed representatives developed locally appropriate targets for 
the portions of the watershed and placed them in the following categories: Lentic Riparian, Lotic 
Riparian, Perennial Forage, Native Grasslands, Aspen and Crop. Target quantity and quality for 
these categories were collectively decided. 
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Based on a producer survey, farms in the watershed were characterized and crops and land use were 
determined. 
 
In order to understand the biophysical and economic results of implementing practices that promote 
EGS, a working simulation model (Dollevoet et al., 2009) was developed. The model predicted 
outcomes for the three defined EGS scenarios at the farm level. 
 
Treatment of co-benefits. Wildlife habitat quantity and quality were primary goals in this program. 
Nutrient loading and soil erosion were also managed in the programing. 
 
Outcome/status/impacts. For the purpose of this project, three representative rural municipalities 
within the Lower Souris Watershed (Silverwood, Reciprocity and Storthoaks) were studied. Project 
results show that, for an extensive program of converting approximately 350,000 acres of annual 
cropland, grass and aspen to perennial forage within the study area, will require in the range of $0.75 
to $1.25 million in annual payments. A more moderate program of converting 95,000 acres of 
annual cropland to perennial forage will require from $240 to $390 thousand in annual payments. 
The analysis also shows that the conversion of annual cropland to perennial forage conserves 
significant areas of wetlands. To conserve equal areas of wetlands through a direct wetland payment 
would cost approximately $2 million and $778,000 for the extensive and moderate program, 
respectively. The policy analysis provides support for targeting lower value land in habitat programs, 
for both economic and EGS-related reasons. 
 

4.1.5 Property Tax Credits, Ducks Unlimited Canada 

Motivation. This program was administered by Ducks Unlimited Canada in the Province of 
Saskatchewan to test tax credits as a means to conserve natural capital: grasslands, woodlands, and 
wetlands. The intent was to ascertain if an existing program, its system and infrastructure could 
provide a delivery mechanism to pay for environmental stewardship and encourage the retention of 
natural capital. 
 
Execution/implementation. This program was implemented as a three-year pilot project in two rural 
municipalities. The rural municipality of Emerald is in the parkland eco-region and has a high 
proportion of annual cropland. The rural municipality of Morse is in the Prairie Eco-region and has 
a high proportion of grassland and cattle production. Enrollment in the program was voluntary and 
conducted annually and participating landowners were asked not to clear, break or drains natural 
lands for the duration of the tax year. Compatible agricultural uses were allowed. 
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Treatment of co-benefits. Land-based activities with complementary soil and water quality and quantity 
outcomes were expected. The program targeted farmer outlook and the use of municipal tax credits 
as a delivery mechanism. 
 
Coordination with other programs. The pilot built on programing around agricultural BMPs for wetland, 
grassland and woodland conservation. 
 
Investment/resource allocation decision process. Overlaid GIS maps with the following information were 
used to facilitate program delivery: 
 

• Cadastral data integrated with municipal ownership data; 
• Soft copy photogrammetric wetland inventory captured from programed 1:40,000 scale 

aerial photography; and 
• Upland habitat inventory developed from programed SPOTS 10m multi-spectral imagery. 

 
The use of remote sensing for designing and monitoring is an interesting component of this case. 
Outcome/status/impacts. This small project pilot surpassed uptake expectations. Approximately 50 per 
cent of ratepayers in Morse and 32 per cent in Emerald applied for the tax credit. DUC’s goal was 
25 per cent enrolment after three years. 
 

4.1.6 Prince Edward Island EGS Pilot Project 

Motivation. Changes in PEI agriculture from small-scale family farming to industrial agricultural 
production, impacts of agriculture on environmental health, erosion form large fields, degradation of 
stream habitat, impacts of agricultural pesticides, impacts on human health, nitrate concentrations in 
groundwater reserves. 
 
Impacts and potential impacts of agricultural operations on environmental functions and health has 
long been understood and accepted in this region. A responsible producer group, well-informed 
public groups, and watershed -based environmental committee comprised of broad -based 
representation created the basis for this pilot project. This pilot was funded by AAFC’s ACAAF 
project and was conducted to evaluate the effectiveness of implementing a set of financial incentives 
to agricultural producers for the provision of EGS through a comprehensive EGS Land 
Management Package (CLMP). This should address environmental priorities and should lead to 
improved water quality and biodiversity in each of the watersheds. The project would provide 
information around benefits/costs of various incentives in the CLMP and the level of adoption by 
producers. 
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Execution/implementation. This pilot project was implemented in two watersheds: the Souris and 
Founds watersheds in PEI. 
 
Broad-based partnerships were established in implementing this project. The Souris and Area 
Branch of the PEI Wildlife Federation provided overall project management, administered and 
delivered the activities and objectives indentified in the project application. The Trout River 
Environmental Committee provided representation on project committees. The PEI Federation of 
Agriculture assisted in garnering producer support in the project, and became a strong advocate of 
the project. The PEI Department of Environment, Energy and Forestry conducted water quality 
monitoring in cooperation with Environment Canada. They also provided a hydrogeologist who 
performed the predictive water quality monitoring. The PEI Department of Agriculture provided 
technical support for soil conservation, nutrient management and pesticide risk reduction. They also 
performed lysimeter monitoring. The PEI Agricultural Insurance Corporation administered the 
payments to the producers. The University of New Brunswick provided the services of an 
economist who conducted the valuation of various EGS activities and provided the social and 
economic evaluation. In addition, AAFC’s regional office provided representation on the various 
project committees and Ducks Unlimited Canada provided assistance with GIS mapping and 
representation on the committees. Syngenta provided some funding and recommendations around 
pesticide risk reduction strategies. Cavendish Agri-Services provided nutrient management 
recommendations for potatoes and determined the financial returns for split field nutrient 
management trials. 
 
The pilot project was implemented over two years. In the first year, the signing of the contribution 
agreement was in the middle of the cropping season, but in year two, significant progress was 
demonstrated as producers incorporated many features of the project that applied to their farms. All 
measurements of soil erosion structures, retired land, grassed headlands, hedgerows, sensitive land 
adjacent to legislated buffers, and reduction of red land over winter were done by the agrology 
specialists utilizing the Global Plotting System. The agrology specialists were also involved with the 
nutrient management trials and data collection for the pesticide risk section. 
 
A socio-economic survey was conducted to estimate the social benefits of seven environmental 
actions performed by agricultural producers in the Souris and Founds watersheds. The seven 
management practices included: erosion control, retirement of highly sloped lands, increase in 
hedgerows, pesticide risk reduction, reduction in winter tilled land, retirement of sensitive land 
adjacent to legislated buffers, and permanent grassed headlands. The survey presented producers 
with hypothetical government incentive programs that would encourage agricultural producers to 
perform specific environmental actions that improve EGS in the watersheds and asked them to 
choose between the programs. Through statistical analysis of the responses, an estimate of the 
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average willingness to pay for each environmental action in each watershed was derived. These 
values were aggregated to the local population for each watershed and converted into per acre social 
benefits in order to set the stage for a comparison with the costs. 
 
A pesticide risk indicator model was developed to determine the environmental and health risks 
associated with the active ingredients per hectare on potatoes. Spray records were collected by the 
agrology specialists from the producers and they were entered into this model by staff of the PEI 
Department of Agriculture. In the Souris and Trout River watershed the sum of the ERI and HRI 
(E‐ERI&HRI) was calculated in each year for each field and the mean overall value was determined. 
Fields with E‐ERI&HRI below the mean value received EGS payments. 
 
Treatment of co-benefits. Water quality, habitat, soil erosion and human health were considered in this 
programing. 
 
Investment/resource allocation decision process. Prior research that shows the positive impacts of farm-level 
management practices. These include: retiring sensitive land in steeply sloping areas where soil 
erosion is high; straw mulching to reduce rain-induced soil erosion; nutrient management for 
improved yield and reduced impact on groundwater nitrate levels, etc. 
 
Outcome/status/impacts. While water quality has been monitored during the pilot program, it has been 
suggested that such short-term data could not conclusively prove the impact of land practices on 
water quality. This data will provide important baseline for long-term monitoring. 
 
This program allowed producers to get comfortable with practices and incentive structures. The 
percentage uptake increase from year one to year two reflected this and was upto 261 per cent for 
spring plough. LEACH-M modelling for nutrients and water quality indicated that N levels declined 
to above 4 mg N/l in earlier May, depending on fertilizer N rate, management, land use history and 
weather. Predicted effects of nutrient management on water quality in the Souris River were positive 
as well. 
 
A cost-benefit analysis as calculated as part of this pilot was not available during reporting. 
Households’ willingness to pay vs. social benefits of BMP was analysed and reported. 
 
Another positive outcome of this project was the development of a PEI Alternative Land Use 
Services (ALUS) program. This provincial program was based on the payments developed for the 
PEI EGS Pilot Project, and it includes many of the Comprehensive EGS Land Management 
Package components. This will offer producers the opportunity to continue with some of the 
environmentally responsible practices implemented under EGS. 
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Lessons. A strong project manager and agrology specialists who are familiar with the producers, 
environmental issues, and who also have experience in agriculture is crucial to quick producer 
uptake. Producers who respect and trust these individuals are more willing to participate. 
 
The timing of signing contribution agreements is crucial to ensure producer uptake in the first year. 
Having a contribution agreement signed (May 23) in the middle of cropping season is detrimental to 
producer uptake in year one, as it is too late to implement many of the practices at this time. 
 
The partnerships required to deliver a successful project like EGS should include the following; 
Agriculture and Agri‐Food Canada, Provincial Departments of Agriculture and Environment, 
municipal governments, local watershed groups, farm organizations, farm suppliers, agricultural 
processors, academic institutions, and local environmental groups. 
 

4.2 Canadian Research 

This section briefly summarizes EGS research conducted in the Canadian context. Some of this 
research was presented at the EGS technical meeting in Ottawa in April 2009. This research 
provides insights into different aspects of EGS motivation, design and implementation. Cost–
benefit analyses and willingness to pay analyses provide motivation for the use of EGS incentives 
for the realization of environmental outcomes. Other research includes design aspects such as the 
use of specific delivery mechanisms in EGS programing. Some synthesis of research studies is 
provided in Appendix 1 of this document. 
 
Included in the summary below are a number of these studies. Studies determining the most 
effective delivery mechanisms for EGS programing include Yang et al., 2009; Nolet, 2009; and 
Boxall et al., 2009b. Studies offering motivation for the use of EGS programs to policy designers, 
analysts and program managers include Boxall et al., 2009a; ÉcoRessources and IISD, 2009; and 
Nova Scotia Federation of Agriculture, 2009. In essence, all these studies span the motivation, 
design and implementation stages of our EGS continuum described by Hajkowicz (2009a) and 
validated through our review of more advanced EGS programs across the world. A summary of 
research and their highlights is provided in the Table 4 below. 
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Table 4: A summary of research findings presented at the EGS technical meeting, Ottawa, April 2009. 

Source 
Key role of 

research 
Research Goal Research Results 

Yang et al. (2009) Program 
design and 
targeting 

A pilot wetland restoration project in 
the Broughton Creek watershed in 
Manitoba was used to develop an 
integrated economic and wetland-
watershed model to examine the 
cost-effectiveness of wetland 
restoration scenarios. This model 
was calibrated and validated using 
existing data from South Tobacco 
Creek (STC). The model results were 
applied to prioritize locations for 
wetlands restoration in the STC 
watershed. 

By setting a total phosphorous 
reduction target, researchers 
identified priority farms for 
wetland restoration and found 
corresponding costs. In addition, 
researchers ran a cost-minimized 
scenario and demonstrated the 
value of targeting wetland 
restoration on the basis of 
benefit to cost ratios. 

Boxall et al. 
(2009a) 

Motivation for 
EGS 
programing 

Researchers used a stated 
preference survey to gauge 
Manitobans’ willingness to pay for 
wetland restoration and retention. 
Information around benefits and 
costs associated with wetland 
restoration were provided.  

Willingness to pay was estimated 
at $290/household/year for 
retaining existing wetlands up to 
$360/household/year for 
restoring wetlands to 1968 levels. 
Aggregated values were 
determined for the province 
based on these values. 

Nolet (2009) Program 
design  

This study examined the benefits for 
farmers and social value from agro-
forestry practices, as well as 
evaluated their benefits and costs 
for agricultural businesses. This 
study focused on two agro-forestry 
practices most likely to be 
established in Quebec (windbreaks 
and riparian agro-forestry systems) 
and nine EGS most relevant to these 
practices and the region in the 
Esturgeon watershed in a peri-urban 
agricultural region and the 
Fouquette River watershed 
representing a remote area with 
extensive agricultural production. 

Agro-forestry practices were 
listed based on farmer’s interest 
in them, as well as the benefit-
cost ratio for their 
implementation. Monetary values 
were given for nine selected EGS. 
A classification of EGS based on 
monetary value showed that 
carbon sequestration falls in first 
place in both watersheds and 
represented 27 per cent and 64 
per cent of the total benefits. 
Three scenarios were developed: 
regulatory scenario based on 
prioritization of provincial 
regulations, priority scenario 
based on watershed priorities 
and a high-level scenario based 
on maximizing EGS.  
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ÉcoRessources 
and IISD 

Motivation for 
EGS 
programing 

Research looked at the costs and 
benefits of several policies that 
could increase the supply of 
ecological goods and services (EGS) 
from agricultural lands. Delivery 
mechanisms selected for this study 
included annual payments, one-time 
payments, reverse auctions and 
water quality trading. Research 
looked at a range of BMPs including 
grassy and wooded riparian buffer 
zones, winter cover crops, 
conservation tillage, and conversion 
of marginal farmland to wetland, 
retirement of flood-prone land, 
conservation of existing forests and 
wetland, and manure storage. 

The cost-efficiency analysis of the 
delivery mechanisms revealed 
that market-based instruments 
provided most cost-efficient 
solutions and water quality 
trading was the most cost-
efficient of the options pursued 
in the research. Cover crops 
provided a cost-efficient option 
for phosphorous removal at 
$38/kg while wooded riparian 
zones were expensive at $897/kg. 

Boxall et al. 
(2009b) 

Motivation for 
EGS 
programing 

This study developed estimates of 
the cost of wetland restoration 
activity in South Tobacco Creek in 
Manitoba. These costs consisted of 
opportunity cost of lost cropping 
areas, nuisance costs of 
maneuvering machinery around the 
wetlands, and the actual on the 
ground costs of restoration. 
Restoration costs were found to be 
heterogeneous within a watershed, 
individual producer’s lands and 
among producers.  

Two scenarios were examined 
based on maximizing acres 
restored and maximizing 
abatement of phosphorous, and 
two pricing rules: discriminant – 
where the winters are paid what 
they bid and uniform – where all 
winners are paid the lowest 
unsuccessful offer. Researchers 
found that uniform pricing rule 
allows more efficient use of 
limited funds for wetland 
restoration. 

Nova Scotia 
Federation of 
Agriculture 

Design and 
implementati
on of EGS 
programs 

Two main elements of this research 
were: to consult with primary 
producers about the impacts of 
changing environmental standards 
and societal expectations on their 
farm businesses, and to develop a 
pilot program to support 
environmentally beneficial activities 
on farms that are in a designated 
watershed but that, for a variety of 
reasons, may not be able to take 
advantage of existing provincial 
programs. 

The first component indicated 
that farmers are increasingly 
aware of the value of protecting 
the environment for themselves 
and for society at large. They 
make management and 
investment decisions that reflect 
their environmental attitudes and 
accept that these actions are 
necessary.  
Component two resulted in 15 
projects on 6 farms in the St. 
Andrews watershed. Several 
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lessons around design and 
implementations were gleaned. A 
minimum of three years is 
recommended for program 
delivery. 

 
Essentially this research demonstrates that Canada is in the early days of EGS programing, with a 
bulk of the research focused on the motivation, design and implementation of EGS programing. 
While signals from auditors have indicated that we must progress to demonstrating environmental 
outcomes from such programing, the EGS programs and associated research is still in the process of 
debating the need and the ways in which EGS can be helpful to policy-makers. Acknowledging the 
value of EGS programing in priority areas of environmental concern, as well as moving ahead 
toward programing and research for performance measurement for better accountability of allocated 
resources would be a significant step in the Canadian EGS agenda. 
 
Another insight from the Canadian programs as well as Canadian research is that most initiatives are 
still in the regional pilot stages. While these are necessary for a number of reasons, an effort to scale 
up and link to federal resources and programs would provide the necessary resources and high level 
direction that programs worldwide have benefitted from. Once again, lessons can be learned from 
the Chesapeake and Mississippi cases where large basin management efforts have initiated regional 
collaboration leading to federal leadership and resources. An emphasis on performance evaluation in 
these initiatives is also a significant lesson for the Manitoba context. 
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5.0 Synthesis of Best Practices (International and Canadian) 

The review of best practices covered a large range of EGS policies and programs, from national-
level, state/provincial-level programing to local pilots. These best practices demonstrate different 
levels of evolution in the use of financial incentives and market mechanisms in managing and 
enhancing EGS. This level of evolution, commitment and management is demonstrated in the 
various categories we used to characterize the case studies. Our synthesis uses the categorization to 
mine the most promising and appropriate features for Manitoba. 
 

5.1 Motivation 

While a variety of motivating factors were seen in our review of EGS best practices, a primary focus 
of many of the cases was water quality. Water quality was a primary motivating factor in Australian 
programs, Switzerland, US programs such as EQIP and in the Chesapeake Bay and Mississippi Basin 
programs, and Canadian programs such as the Lake Simcoe plan, the Pike River project in Nova 
Scotia, as well as the Souris and Founds watersheds in PEI.  Soil erosion is often the most closely 
related co-benefit that is explicitly targeting in some of these programs and implicitly managed in a 
few more. The protection of wildlife habitat is sometimes the goal of incentives on agricultural and 
non-agricultural landscapes. This outcome is often a stand-alone goal of EGS programs and is 
sometime treated as a co-benefit in the programs that we reviewed. Only the EcoTender project 
looked explicitly at greenhouse gas mitigation as a means of climate change mitigation. 
 
Many projects reviewed have attempted bundling co-benefits through agri-environmental 
management. While the emphasis has largely been on water quality, soil management, habitat, water 
flow and other benefits such as health have also been explored. 
 

5.2 Implementation 

Implementation of projects shows a vast range of processes and governance systems- many show 
local institutional capacity and regionalized implementation of payments for ecosystem services. 
While water quality remains a primary motivation, implemented has focused on land management 
with a direct impact on water quality. Others, like the Chesapeake Bay Initiative, show political will 
and direction from the federal level driving state and local level action. Of particular relevance to 
nutrient management of a large basin are the Mississippi Basin and Chesapeake Bay 
Initiatives that demonstrate the melding of national programs with regional prioritization, 
targeting and additional resources. 
 



 

Ecological Goods and Services: 
A review of best practice in policy and programing 

55 

The lack of silver bullets related to EGS program implementation leads us to reinforce the idea that 
EGS programing, especially at the regional landscape level, is context specific.  The UK EGS 
programing is targeted to practices: organic and non-organic but also at vulnerable areas identified as 
regions of significant cultural or natural heritage. Geospatial mapping of these areas has proved to 
be a useful tool for broader participation, communication and uptake. Australian EGS programing 
has used a wider variety of targeting. The EcoTender program, for example, used a catchment 
model to identify areas of high significance and investment value. Reverse auctions have been 
proven as cost-efficient means of programing for agri-environmental conservation. 
 
The US programs in the Chesapeake Bay, as well as the Mississippi Basin demonstrate the value of 
spatial targeting and prioritizing investments to target specific regions of high value benefit: cost 
ratio. While EGS policies and programs most frequently use economic incentive-based policy 
instruments, these are combined with education, institutional capacity building and sometimes 
regulatory policy instruments for program implementation. These cases are of especial significance 
to the Manitoba context due to the potential motivation around reducing nutrient loads to Lake 
Winnipeg. It is critical to note that only through spatial modelling has targeting and effective 
prioritizing taken place in the two US cases. This provides an important lesson for the 
design and implementation of EGS policy and programing in the Manitoba context. 
 
Another key lesson from a review of EGS implementation is the prevalence of stakeholder 
participation and multi-stakeholder partnerships in EGS programs. These partnerships may be 
amongst various levels of government, non-governmental agencies and other relevant stakeholder 
groups. This creates a level of trust and uptake that programs without stakeholder input cannot 
compete with. 
 
A critical insight derived from our study is the natural tendency of most reviewed programs to move 
from motivation, design and implementation to a need for performance measurement for better 
accountability. A corresponding lesson for programs in earlier stages of this continuum is to be 
forward compatible by incorporating performance measurement and accountability into EGS 
programing to get to effective and efficient programing in the most effective timeline. 
 

5.3 Treatment of Co-benefits 

Our analysis of the treatment of co-benefits is reflected in our review of the motivation for EGS 
programs. Most programs and projects that we reviewed explicitly targeted water quality and to 
some extent soil erosion. Wildlife habitat conservation was the other, relatively common outcome of 
EGS programing revealed in our review. This outcome is treated both as a co-benefit and as a stand-
alone, primary benefit of EGS programing in the cases that we reviewed. 
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The EcoTender program in Australia can be highlighted as the one program successful in harnessing 
co-benefits. The Catchment Modelling Framework that formed the basis of this work provides the 
sophisticated targeting and decision-support mechanism that allows the monitoring of multiple co-
benefits and enables the incorporation of multiple benefits into. 
 
From a previous review (EnviroEconomics, 2009)18 it can be ascertained that the bundling of more 
than one category of ecological services, has been proposed for long as being more efficient. 
Although merged bundles may reduce transaction costs that can be less effective since merging 
services makes it impossible to target payments to individual services. Results of payment for 
ecological services schemes indicate that selling bundled services increase revenues to land users, but 
that the scheme is more complex to set-up given the need to address separate EGS at the same time. 
 
We did not find much information around the integration of EGS into existing programs. This is 
another gap, possibly in EGS programing, and potentially in the scope of this initial review. 
 

5.4 Decision-Making Criteria in EGS Programing 

A range of methodologies were uncovered in resource allocation/decision-making criteria in the 
reviewed EGS programs and policies. These range from simple criteria developed through 
participatory, multi-stakeholder processes, to sophisticated analytical and geo-spatial models that 
help target policies and programs sectorally, regionally or spatially. Spatial models are especially 
helpful in determining geographic and sectoral priorities and are deemed to be a high level priority in 
developing environmental management programs on the landscape such as those under an EGS 
agenda. 
 
Since these decision criteria are a key lesson for use in the development of a Manitoba-based EGS 
policy, we analyse these in some detail in the section on final recommendations. 
 
The Australian case reveals a number of different decision-support systems, as well as resource 
allocation models. These range from the INFFER tool for resource allocation and policy analysis to 
the catchment modelling framework to determine the best funding allocation from a spatial and 
ecological perspective. The US cases demonstrate the most advanced levels of modelling, supported 
by calibration based on years of monitored data. The Chesapeake Bay, for example, has developed 
total maximum daily loads at the sub-watershed levels and is using these to manage outcomes and 

                                                 
18 Copyright Her Majesty The Queen in Right of Canada, Environment Canada, 31 March 2009. Reproduced with the 
permission of the Minister of Public Works and Government Services Canada. 
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resource allocation decisions. Canadian pilot initiatives are taking into account other socio-economic 
criteria such as equity. 
A variety of multi-criteria decision analysis tools are applied in EGS programs across the world. The 
US Environmental Quality Incentives Program (EQIP) commenced in 1997 and developed an 
aggregate environmental index (AEI) at the federal level to allocate funding amongst the states. Each 
state employs a wide variety of AEI to direct funding internally. The US Wetlands Reserve Program 
(WRP) is a voluntary program providing financial assistance to landowners to address wetland, 
wildlife habitat, soil, water, and related natural resource concerns (NRCS, 2007). Like the EQIP, the 
funds under the WRP are allocated to the states using an AEI. This allocation is based on four 
criteria: ecological concerns (protecting bird migration and rate of wetland loss), state performance 
(program performance and easement closure), landowner interest (level of unfounded applications), 
and cost. The cost is the least important criterion. 
 

5.5 Outcomes/Status 

Most programs reviewed have significant uptake for EGS programing. Most programs are on 
agricultural landscapes and significant extension and outreach in program design, along with 
incentive payments for participation have been instrumental in improved uptake and program 
success. The programs reviewed in this research yielded a broad range of outcomes. Many of the 
programs reviews based performance evaluation on level of uptake and land under area covered by 
the program. While program goals are often EGS management related, evaluations often lack 
specific indicators and measures of program goals fulfillment. 
 
In the review of the UK program, program uptake and some bird habitat -based outcomes have 
been measured and reported. In the case of Australia, the most significant outcome is the evolution 
of the programing itself. Australia has seen the development of a national, integrated EGS programs 
based on adaptive re-design of numerous regional programs and pilot initiatives. Within the regional 
programs too, an emphasis on multifunctional program design, monitoring and evaluation with 
some emphasis on feeding design and implementation lessons back into programs, as well as the use 
of multi-criteria tools such as the catchment modelling framework and indicator analyses for 
decision support and resource allocation are key lessons. In the case of Natura in France, a 
“Barometer” provides the state of program uptake, area under programing, status of programing as 
well as qualitative indication of progress. A commendable set of performance indicators is seen in 
the case of programing in Switzerland, where indicators have been developed for nutrients, 
energy/climate, water, soil as well as biodiversity. In the US, little has been recorded on the 
outcomes of the Chesapeake Bay and the Mississippi Basin initiatives. There is not much recorded 
evidence that the dead zone in the Gulf of Mexico and the nutrient loading of the Chesapeake Bay 
have actually seen improvements. However, significant progress in program design and the focus on 
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the development of measurable TMDLs is hoped to overcome some of these program shortfalls. 
An important outcome in the Canadian research is the absolute and measurable nutrient reduction 
demonstrated in the case of Pike River, Quebec. The water quality monitoring at the end of the two-
year program period showed a significant decrease of about 25 per cent of the mean phosphorous 
load. 
 
Other specific outcomes include the realized value of public consultation and decentralized 
implementation in programing. In addition the use of technical tools such as SWOT and CANWET 
models were explored and assessed. 
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6.0 Conclusions  

Across the country, place -based approaches are gaining momentum. Cantin (2010) describes such 
approaches as a collaborative means to address complex socio-economic issues through 
interventions defined at a specific geographic scale. These could include watersheds, communities, 
forested areas, etc. and allow a means to grasp complex and sometimes unexpected connections. 
This is the opportunity we have in developing a provincial EGS policy- of grasping complex and 
possibly unexpected connections, not just between the most obvious, such as soil and water 
management, but perhaps between potential benefits in food production, water and health through 
EGS management. 
 
Manitoba has articulated a number of provincial priorities through a range of policies, programs and 
legislation released in the past few years.  An understanding of such articulated provincial priorities 
related to land and water management, greenhouse gas management, habitat management, and flood 
and drought management are seen as relevant to a Manitoba EGS program. It is anticipated that 
these priorities will form the building blocks of an EGS policy for Manitoba. 
 

6.1 Manitoba’s Priorities 

Climate Change 
 
Beyond Kyoto (2008) delineates Manitoba’s greenhouse gas emissions reduction targets as 6 per cent 
below 1990 levels by the year 2012. Relevant to the EGS agenda, it identifies agriculture as a 
particularly relevant sector due to the fact that it contributed almost 30 per cent of the province’s 
overall greenhouse gas emissions in 2005.  Programing in agriculture, forestry and community-based 
resource management are expected to reduce emissions by 680,000 tonnes toward meeting the 
provincial targets, while agriculture alone is expected to contribute to 250,000 tonnes of emissions 
reduction to meet the provincial targets. 
 
Highlights of emissions reductions from agriculture, forestry and community programs include 
afforestation and woodlot programs, Agricultural BMPs and support for municipal waste reduction 
including composting, water and energy efficiency, and transportation demand management. 
 
In agriculture, BMPs have been identified to realize reductions in provincial greenhouse gas 
emissions. These include efficient use of nitrogen fertilizers,  expanded soil surveys to provide 
landscape information and support environmentally sustainable decision-making, manure 
management technologies and practices, biofuel production and management, management of soils 
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through reduced tillage and other soil conservation practices, crop rotations, organic farming, as well 
as land management practices for carbon sequestration—including wetland restoration, permanent 
cover, afforestation, and riparian area improvement. 
 
Water 
 
In land and water management, Manitoba’s Water Protection Act (2005) prescribes actions and limits 
to land and water management for maintaining water quality appropriate for ecological and life-
support systems and food production. The act describes water quality management zones as 
designated areas that may be demarcated for the purpose of protecting water, aquatic ecosystems or 
drinking water sources, as well as regulating or prohibiting activities or uses in a water quality 
management zone. 
 
This act provides guidance and regulatory background for the protection and stewardship of 
Manitoba’s water resources based on watershed management planning, decentralized management 
through water planning authorities, an understanding of financial incentives for management water 
quality and habitat, as well as establishing standards, objectives and guidelines for water. 
 
The act also enables the development of Integrated Watershed Management Plans through a 
participatory approach. These plans are intended to identify priority land and water-related issues in 
the watershed, determine projects or policies targeted to address the issues, and identify how land 
and water management programing can be cooperatively carried out throughout the watershed. 
Manitoba Water Stewardship provides a $25,000 grant to each watershed planning authority to 
offset expenses related to the development of the plans.  
 
The Manitoba Water Strategy (2003) identifies six main policy areas as provincial priorities. These are: 
 

• Water quality; 
• Conservation; 
• Use and allocation; 
• Water supply; 
• Flooding; and 
• Drainage. 

 
Agriculture 
 
The federal program Growing Forward provides the foundation for coordinated federal-provincial-
territorial government action over the next five years to help the agriculture and agri-food sectors 
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become more profitable, competitive and innovative. Growing Forward puts more emphasis on 
building a profitable sector through: 
 

• More investment in innovation; 
• Action on key regulatory priorities; 
• Environment and food safety programs; 
• Programs that better meet local needs; and 
• Measures that enable farmers to be proactive in managing risk when faced with disasters. 

 
Growing Forward’s environmental suite provides guidance for EGS programing by providing 
environmental action and environmental information. Programs included in the Environment 
Action are: 
 

• Environmental Farm Plan: This program is designed to help producers meet 
environmentally sustainable targets including stewardship of land, water air and biodiversity 
resources used in agriculture; increased Canadian and international confidence that the 
Canadian agriculture and agro-food sector is producing food that is safe and environmentally 
sustainable. 

• Environmental Farm Action Plan: This program supports agricultural producers in reducing 
identified environmental risks and improving the management of Manitoba’s agricultural 
land. The goal is to reduce identified risks and improve management of water resources, air 
quality, soil productivity and wildlife habitats. 

 
In agriculture, Manitoba is the easternmost of the Canadian Prairie provinces and has a large 
agriculture land base. Despite receiving the highest precipitation of the Prairie Provinces, drought is 
a constant concern. There are nearly 20 million acres of farmland in production, 3 million hogs, and 
1.5 million cattle. Manitoba has seen unprecedented growth in the intensive livestock industry, 
notably from large hog operations.  Manitoba’s climate change targets for the agricultural sector of 
250,000 tonnes of greenhouse gas reduction to meet the Kyoto targets (STEM, 2008) as well as Lake 
Winnipeg nutrient load reduction goals of 13 per cent to 1970 levels (LWSB, 2006) provide some 
additional impetus to agri-environmental management. 
 
Land Use and Land Management 
 
While land and land-use is managed through this large variety of legislative and institutional policies 
and programs, a coherent land management strategy has not been developed for Manitoba. A 
provincial priority articulated in the Green and Growing document (2005) is to “protect our pristine 
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land and environmentally sensitive areas and increase access to our natural habitats through the 
responsible expansion of our network for biking and walking trails.” 
 
A significant piece of legislation for land management is provided through The Planning Act that 
outlines the framework for planning on private lands in the province. It governs through policies 
and regulations including The Provincial Land Use Policies that represent the provincial interest in land, 
resources, and sustainable development and provides policy direction for a comprehensive, 
integrated and coordinated approach to land use planning and serves as a guide to planning 
authorities in preparing, reviewing and amending development plans and regional strategies. 
 
Apart from land under agriculture and held by landowners through title, provincial Crown lands are 
managed under The Crown Lands Act. This act gives the provincial government and the Minister 
responsible for administration of the Act discretionary power to issue permits, licenses and leases 
that grant a temporary or permanent right of interest to use, access or occupy crown lands. 
Government can also purchase, exchange, or dispose of (sell) Crown lands or ‘designate’ particular 
areas such that certain activities and/or uses are permitted or prohibited within the defined 
(designated) area.  Resource extraction is regulated by other legislation, including The Environment 
Act, The Mines Act and The Forestry Act. Wildlife management is governed by The Wildlife Act and 
institutionalized through The Habitat Heritage Act. 
 

6.2 Manitoba’s Programs 

Manitoba also has a number of incentive programs in place to enable agri-environmental 
management and address other provincial priorities. 
 
Manitoba Water Stewardship administers the Wetland Restoration Incentive Program (WRIP) to 
“provide incentives to landowners to restore wetlands on their land.” The program, delivered in 
partnership with project partners Manitoba Habitat Heritage Corporation and Ducks Unlimited 
Canada, provides financial incentives, technical support, and advice to landowners. The program 
delivers multiple benefits including greenhouse gas emission reduction, improved nutrient retention, 
enhanced provision of wildlife habitat and protection of biodiversity. 
 
The Riparian Tax Credit Program is administered by Manitoba Finance to encourage farm operators 
to upgrade their management of lakeshores and river and stream banks to reduce erosion, buffer the 
extremes of the flood and drought cycle, improve water quality downstream, and reduce emission of 
greenhouse gases. This program recognizes those who have already done so. The delivery 
mechanism for this program is through a property tax credit. 
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Manitoba Agriculture, Food and Rural Initiatives (MAFRI) administers The Environmental Farm 
Action Program (EFAP) to support agricultural producers in reducing identified environmental 
risks, including those to water resources, air quality, soil productivity and wildlife habitats, and 
improving the management of Manitoba’s agricultural land. BMPs funded under this initiative cover 
a broad variety, and include waste management, site, management, nutrient management, livestock 
management, and precision agriculture applications. 
 
MAFRI also administers The Manitoba Sustainable Agriculture Practices Program (MSAPP) to 
achieve greenhouse gas emission reductions in the agriculture sector, as well as improved water 
quality, enhanced profitability and great energy efficiency. Funding is provided in areas including 
fertilizer and nutrient management, manure management and treatment, composting, feeding and 
grazing strategies, cropping systems and others. 
 
These are just a few relevant Manitoba incentive programs that provide insight and fodder for the 
development of a Manitoba EGS policy. A full synthesis of Manitoba’s relevant programs is 
presently being compiled by the Provinceduring the time of the research. 
 

6.3 Towards a Manitoba EGS Program Design 

A Manitoba-based EGS policy will have to incorporate and blend current and new programing 
and resources, capacity and knowledge in order to be effective and efficient. Lessons learned from 
the design, implementation and monitoring of existing programs will provide the most relevant and 
context-specific inputs for the design of a Manitoba EGS program. 
 
The need to monitor and adapt to attain not only cost-efficiency, but also environmental outcomes, 
is more and more urgent in today’s climate of economic tightening and the need to produce more 
for less. This need is further heightened through our review where a trend can be seen in EGS 
programing toward a call from national auditors for greater accountability. Awareness of this need 
for performance measurement should drive any program design and implementation in the national 
and regional contexts in Canada. 
 
Essentially this review of international EGS programing and Canadian EGS programs and research 
has revealed that Canada is in the early days of EGS programing, with a bulk of the research focused 
on the motivation, design and implementation of EGS programing. While signals from national 
auditors have indicated that we must progress to demonstrating environmental outcomes from such 
programing, the EGS programs and associated research in Canada is still in the process of debating 
the need and the ways in which EGS can be helpful to policy-makers. Acknowledging the value of 
EGS programing in priority areas of environmental concern, as well as moving ahead toward 
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programing and research including performance measurement for better accountability of allocated 
resources, would be a significant step in the Canadian EGS agenda. 
 
Another insight from reviewing Canadian programs and research against a review of international 
programing is that while an international trend of compiling lessons from regional pilots to develop 
national level strategies for EGS has emerged, Canadian programs as well as Canadian research are 
still in the regional pilot stages. While pilots can continue to refine design and implementation 
techniques, an effort to scale up and link to federal resources and programs would provide the 
necessary resources and high level direction that programs worldwide have benefitted from. 
Important and relevant lessons can be learned from the Chesapeake and Mississippi cases where 
large basin management efforts have initiated regional collaboration leading to federal leadership and 
resources. Performance evaluation in these initiatives is also a significant lesson for the management 
of Lake Winnipeg priorities in the Manitoba context. 

Our primary insight into the development of a Manitoba EGS program is to develop a simplified 
program targeting agricultural landscapes and the environment. For example, a single program 
based on improving water quality, habitat conservation and reducing greenhouse gases would 

Some relevant guidance for the development of EGS policies and programs comes in the form of guidance 
principles for the design of agri-environmental programs given by the European Commission (2005). These 
principles provide some insight into the design and implementation of EGS programs in general. Of these, 
the principles relevant to EGS programing in general and in the Manitoba context specifically, are 
synthesized below: 
 

a. The optional nature of agri-environmental programing tends to promote constructive operations 
and in this respect has an advantage over statutory environmental obligations. 

b. Agri-environmental programing (and by extrapolation, any land and water based EGS programing) 
is a site-specific measure. 

c. The diversity of measures and environmental situations, and the long lead-in time for some of the 
environmental effects to be perceivable, requires a structured and long term approach to 
monitoring and evaluation. 

d. Agri-environmental contracts compete economically with the most profitable land use, so payment 
levels have to be set sufficiently high to attract farmers to join schemes while avoiding over-
compensation. 

e. Agri-environmental payments may only be made for actions farmers undertake above the reference 
level of mandatory requirements as currently defined by codes of “good farming practice” (GFP). 
This ensures the respect of the Polluter Pays Principle which requires that private actors have to 
bear the costs of rectifying or avoiding damage to the environment. 

f. Wider contextual and institutional issues as well as attitudes have a great influence on agri-
environmental measures’ uptake and their environmental effectiveness. 

g. Agri-environmental payments (and in all probability all EGS payments) are not considered to be 
trade-distorting subsidies. 
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potentially enhance the understanding of multi-functionality of landscapes and allow for better 
management and monitoring of multiple outcomes accordingly. Keeping in mind the risk of pilot 
program proliferation, attention should be given to creating an over-arching framework 
articulating relevant regional priorities analogous to the Australian experience with Caring for 
our Country and pilots leading up to it. 
 
Targeting and Priority Setting 
 
The need for accountability, as well as an increasing demand for demonstrating effectiveness in 
environmental programing (as opposed to simply uptake, for example) is leading policy-makers to 
adopt a variety of indices and multi-criteria decision criteria for monitoring, measuring and 
demonstrating progress in environmental stewardship. Hajkowicz et al. (2007) describe agri-
environmental indices (AEI) used to quantify benefits and target investments in agri-environmental 
programs. They describe AEI as a set of measurable indicators that are combined to quantify the 
benefits of investing in a given location, project or region. The AEI is a unit of value that provides a 
relative, as opposed to absolute, measure of benefit arising from an investment option (e.g. farm, 
site, project, region) compared to another. 
 
Policies to conserve, manage or enhance EGS need effective targeting and design. There are 
numerous studies to inform the ways in which EGS policies can be more effective, efficient, and 
potentially simple.  As with most policies related to environmental management, the complexity of 
interlinked social and environmental systems does not allow for simplistic solutions. We have 
synthesized some keys studies to elaborate on the key decision support and policy analysis tools for 
EGS management and governance. 
 
The World Resources Institute (2008) presents a range of policy options for sustaining ecosystem 
services where they weigh potential national and sub-national policies against potential value for 
sustaining EGS and challenges in design and implementation and give examples of each. They 
include national and sub-national policies such as mainstreaming EGS into economic and 
development planning, including investments in EGS in government budgeting and establishing 
protected areas. They also include economic and fiscal incentives such as the use of tax deductions 
and credits to encourage investment in and purchase of EGS, establishing fees for resource use or 
EGS management, using public funds to pay for maintenance of EGS, reducing perverse subsidies, 
setting limits and establishing trading systems for EGS etc. 
 
Given all the choices for the selection of policy instruments for an identified policy goal, research 
identifies the criteria by which potential policy instruments might be chosen to fulfill an identified 
goal. One version of such instrument selection tool is in the form of a risk assessment tool 
developed in partnership with Environment Canada (Environment Canada and Marbek Resources 
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Consultants Ltd., 2006). This Qualitative Screening of Management Tools (QSMT) Methodology 
includes a number of criteria including environmental effectiveness, economic efficiency, 
distributional impact, political and public acceptability and jurisdictional compatibility and 
international obligations. Another framework applied for the evaluation of environmental tax 
proposals and relevant to the context of evaluation of financial incentives relevant to the 
stewardship of EGS is provided in an annex of a Government of Canada budget plan (Government 
of Canada, 2005). Annex 4 of this document provides some criteria for judging the efficiency and 
effectiveness of policies and policy instruments. These include environmental effectiveness, fiscal 
impact, economic efficiency, fairness and simplicity. The definitions of these criteria are given as 
follows and the annex indicates that decisions by government based on these criteria could be done 
by applying a relative weight to each criterion in making choices and establishing priorities. 
 
Environmental effectiveness: whether, and to what extent, the proposal will contribute to 
achieving the environmental goal. 
Fiscal impact: how the proposal will affect government expenditures or revenues. 
Economic efficiency: how the proposal will affect the allocation of resources in the economy and 
Canada’s global competitiveness. 
Fairness: how the impacts of the proposal are distributed across sectors of the economy, regions or 
groups within the population. 
Simplicity: how governments will administer the proposal and how affected individuals or parties 
will comply—and at what cost. 
 
The INFFER tool described in the review of Australian EGS programing is another such tool 
enabling decision-making in the context of environmental stewardship and management. INFFER 
aims to get the most value from small environmental budgets and provides recommendations 
around when and where to apply specific policy instruments. INFFER creates a strong business case 
for public investment and enables more effective use of limited public finances. It goes against the 
current approach of offering equitable financial incentives fairly evenly by promoting more spatially 
targeted resourcing. 
 
These decision support tools provide a variety of support structures for programing and policy-
making toward identifying and implementing cost-efficient and environmentally effective means of 
programing for the conservation and management of EGS. 
 
Designing for Multi-functionality 
 
Many of the programs and projects reviewed as part of this study demonstrate significant ‘bundling’ 
of articulated program benefits or a multi-functionality of program goals. For example, the 
Australian EcoTender program is designed for reducing soil and water salinity, improving 
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biodiversity, as well as reducing greenhouse gas emissions from agricultural landscapes. Decision-
support tools were also designed (catchment modelling framework) keeping this multi-functionality 
in mind. Programs on the Canadian landscape also targeted multiple outcomes such as biodiversity 
or habitat management while attempting nutrient reduction for water quality or soil conservation. 
While this sort of multi-functionality is most apparent at the design and priority setting stages, there 
is a need to carry these multifunctional components to program monitoring and performance 
measurement to ensure that agri-environmental programs consistently acknowledges the multiple 
benefits that EGS-based programing can release. 
 
 
Economic Valuation of EGS 
 
Finally, we’d like to highlight the role of strategic research in providing necessary motivation for 
EGS programing and enhancing the use of EGS programs to realize optimized public benefits. 
Economic valuation of EGS within identified geographical contexts is one example of such research 
that helps to steer the necessary discourse toward EGS-based programing. Valuation studies also 
provide the necessary justifications to cabinet committees and treasury board secretariats by 
providing an understanding of the scale and value of public benefits through proper management. 
These studies can also demonstrate the claimed EGS improvements, although not all measured and 
valued in existing markets, have tangible value in policy debates (say, in avoided cost of health care 
or benefits to tourism). Examples of regional valuation studies that have had demonstrated impact 
on political priorities and policies include: The Value of Natural Capital in Settled Areas of Canada 
(Olewiler, 2004); Natural Credit: Estimating the Value of Natural Capital in the Credit River 
Watershed (Kennedy and Wilson, 2009); An Ecosystem Services Assessment in the Lake Winnipeg 
Watershed: Phase I Report – Southern Manitoba Analysis (Voora and Venema, 2008) and 
Pimachiowin Aki World Heritage Project Area Ecosystem Services Valuation Assessment (Voora 
and Barg, 2008). These valuation studies have increased the motivation for programing to conserve 
and manage EGS for valuable and multiple public benefits. 
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Appendix 1: Summary of Research Studies Presented in EGS 
Technical Meeting, April 2009 

This appendix provides a compilation of the summaries of research presented and compiled for the 
EGS technical meeting held in Ottawa in April 2009. It provides an insight into the state of 
Canadian research in the field of EGS policy motivation and programing. 
 
Integration of Watershed Planning and the Agricultural Policy Framework for the Provision 
of Ecological Goods and Services: A Pilot Watershed Approach for Wetland Restoration & 
Retention 
 
A pilot watershed approach for wetland restoration and retention has been reported on by Yang et 
al. (2009) for the Broughton Creek Watershed. The authors developed an integrated economic and 
wetland-watershed modelling system for examining cost effectiveness of wetland restoration 
scenarios. Specifically, the component had three interrelated objectives: 1) Develop an integrated 
economic and wetland-watershed hydrologic modelling system to estimate wetland restoration costs 
and water quality benefits in the South Tobacco Creek (STC) watershed; 2) Calibrate and validate 
the integrated modelling system to fit into the conditions of the STC watershed; 3) Apply the 
integrated modelling system to prioritize locations for wetlands restoration in the STC watershed. 
Modelling applied by the authors showed considerable spatial variations of economic costs and 
water quality benefits from wetland restoration. These costs ranged from $225 to 1,094/ha/year 
with an average of $438/ha/year. Total Nitrogen abatement benefits range from 14.7 to 218.2 
kg/ha/year with an average of 48.8 kg/ha/year. Total Phosphorous reduction benefits have a 
minimum of 1.7 kg/ha/year and a maximum of 20.1 kg/ha/yr with an average of 5.0 kg/ha/year. 
 
By setting a total Phosphorous reduction target, the authors identified 24 producers that need to 
restore wetlands with a total of 28.5 hectares and a corresponding cost of $10,874/year. In a 
simulated cost-minimized scenario, 7 producers needed to restore 60.2 hectares of wetlands at 
$17,642/year. This demonstrated the value of targeting wetland restoration based on benefit to cost 
ratios in order to achieve cost effectiveness in wetland restoration programing. 
 
Estimates of Passive Use Values of Wetland Restoration and Retention in Southern 
Manitoba 
 
A study by Boxall et al. (2009a) surveyed a willingness to pay for wetland restoration and retention in 
the Province of Manitoba. A stated preference survey instrument was designed to provide 
information on benefits and costs associated with wetland restoration along with a referendum 
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where survey takers were asked to vote for one or more restoration programs that would increase 
wetland areas or the current situation in which wetland loss would continue. 1980 responses were 
received to the survey conducted in 2009 where results indicated that conservative willingness to pay 
estimated from $290/household/year for retaining existing wetlands to $360/household/year for 
restoring wetlands to 1968 levels. Aggregated to the entire province over a five year period 
(discounted) the values were about $600 and $ 730 million respectively. 
 
Ecological Goods & Services and Agro-forestry (EGS): The Benefits for Farmers and the 
Interests for Society 
 
In a study examining EGS and agro-forestry, Nolet (2009) examined the benefits for farmers and 
social value from agro-forestry practices, as well as evaluated their benefits and costs for agricultural 
businesses. This study focused on two agro-forestry practices most likely to be established in 
Quebec (windbreaks and riparian agro-forestry systems). They also focused on nine EGS most 
relevant to these practices and the region. The researchers selected two watershed representing two 
different Quebec contexts: the Esturgeon watershed in a peri-urban agricultural region and the 
Fouquette River watershed representing a remote area with extensive agricultural production. For 
each of these watersheds, three scenarios were developed to examine agro-forestry practices: a 
regulatory-level scenario with Quebec’s riparian buffers regulations applied, a priority-level scenario 
developed with members of watershed committees who seek to implement installations to protect 
watercourses and problematic road segments, and to reduce odours from livestock barns; and lastly 
a high-level scenario to maximize EGS. 
 
The comparison of agro-forestry systems in the two watersheds demonstrated that windbreaks along 
roads were less interesting to farmers (benefit-cost ratio was below 0.12), as shown in Table A1. 
 
Table A1. Agro-forestry practices: benefits for and interest to farmers. 
Of interest to farmers Agro-forestry practice Benefit-cost ratio 
Least Windbreaks along roads 0.12 
 Riparian buffers 0.2 
 Windbreaks that protect crops Approaching 1 
Most Windbreaks along buildings Above 4 

 
The following table, from Nolet (2009), presents a classification of EGS with current monetary 
value. The value of the nine selected EGS was generated by the implementation agro-forestry 
installations in the two watersheds, using four economic evaluation methods: hedonic methods, 
experimental economics, benefit transfer method and productivity method as applicable. The results 
related to the monetary value of EGS, evaluated over a 40-year period and discounted accordingly. 
These are organized according to monetary order of importance and presented in Table A2 below. 
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Table A2: Classification of EGS and current monetary value (in million $, 2008). 

Order 
Environmental 

goods and services 
Scenario 

Monetary value 
Fouquette Châteauguay 

1 
Carbon 
sequestration 

Regulatory-level 0.224 7.317 
Priority-level 0.689 4.080 
High-level 2.057 56.081 

2 
Terrestrial 
biodiversity 

Regulatory-level 0.540 2.422 
Priority-level 0.358 1.830 
High-level 1.351 50.308 

3 
Reduction in costs 
for clearing snow 
from roads 

Regulatory-level Not applicable in the case of riparian buffers 
Priority-level 0.088 4.229 
High-level 0.142 12.147 

4 
Improvement in 
the quality of 
surface water 

Regulatory-level 0.068 3.618 
Priority-level 0.068 2.763 
High-level 0.070 3.618 

5 
Improvement of 
the landscape 

Regulatory-level 0 1.770 
Priority-level 0 1.145 
High-level 0 3.437 

6 
Increase in the 
number of wild 
pollinating insects 

Regulatory-level 0.0001 0.533 
Priority-level 0.0005 0.590 
High-level 0.002 3.442 

7 
Decrease in 
treatment costs of 
potable water 

Regulatory-level Not applicable: 
sub-terranean 
source of potable 
water in this 
watershed 

0.393 
Priority-level 0.085 

High-level 0.393 

8 
Reduction in 
agriculture-related 
odours 

Regulatory-level Not applicable—there are no windbreaks 
adjacent to buildings in these scenarios Priority-level 

High-level 0 0 

9 
Reduction in the 
gravity of road 
accidents 

Regulatory-level Not applicable in the case of riparian buffers 
Priority-level Indeterminable Indeterminable 
High-level Indeterminable Indeterminable 

Total 
Regulatory-level 0.347 16.056 
Priority-level 1.205 14.725 
High-level 3.623 129.430 

Source: Model developed by ÉcoRessources Consultants. 
 
The important learning here was that carbon sequestration provides a considerable benefit in both 
selected watersheds. The differences in benefit values between the two watersheds are related to the 
differences in implementation areas. Biodiversity values remained comparable to other values quoted 
in literature. See Tables A3 and A4 for additional analysis. 
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Table A3: Private net costs and public benefits for the two watersheds (millions of dollars) (NPV = Net 
Present Value; B/C = Benefit/Cost Ratio). 

 Private net costs Public benefits 
Scenario Fouquette Châteauguay Fouquette Châteauguay 

Regulatory-level 
NPV 
(M$) 

-0.474 -15.658 0.347 16.056 

B/C 0.14 0.14 N/A N/A 

Priority-level 
NPV 
(M$) 

-1.293 -1.441 1.205 14.725 

B/C 0.21 0.17 N/A N/A 

High-level 
NPV 
(M$) 

-2.508 -73.310 3.623 129.430 

B/C 0.38 0.42 N/A N/A 
Source: CEPAF and ÉcoRessources Consultants. 
 
Table A4: Overview of the cost-benefit analysis for the two watersheds (millions of dollars) (NPV = Net 
Present Value; B/C = Benefit/Cost Ratio). 

 Public benefits – Private net costs 
Ratio of public benefits / 

private net costs 
Scenario Fouquette Châteauguay Fouquette Châteauguay 

Regulatory-level 
NPV 
(M$) 

-0.1 0.4 N/A N/A 

B/C N/A N/A 0.73 1.03 

Priority-level 
NPV 
(M$) 

-0.09 3 N/A N/A 

B/C N/A N/A 0.93 1.29 

High-level 
NPV 
(M$) 

1.1 56 N/A N/A 

B/C N/A N/A 1.44 1.77 
Source: CEPAF and ÉcoRessources Consultants. 
 
Cost Efficiency Analysis of Possible EGS Policy Options 
 
Another cost-efficiency analysis conducted by ÉcoRessources and IISD estimated the costs and 
benefits of several policies that could increase the supply of ecological goods and services (EGS) 
from agricultural land in Canada. The following options were analyzed: annual payments, one-time 
payments, reverse auctions, and water quality trading. The research looked at selected BMPs, 
including grassy and wooded riparian buffer zones, winter cover crops, conservation tillage, 
conversion of marginal farmland to wetland, retirement of flood-prone land, conservation of 
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existing forests and wetland, and manure storage. With some assumptions and methodological 
cautions, the following results were presented. Improvement water quality worth approximately 
$900 million would costs between $500 million and $2.5 billion. The differences in costs were 
associated with policy delivery mechanisms. While annual payments were found to be least cost-
effective at about $2.5 billion, reverse auctions and water quality trading were considered most cost-
efficient at $600 million and $ 500 million, respectively. 
 
This study looked into the possibility of harnessing co-benefits from agricultural BMPs and 
determined that an EGS program that improves both wildlife habitat and water quality would 
provide at least $3.3 billion in benefits and would cost between $1 billion and $2.8 billion. Again, the 
policy delivery mechanisms determined the cost-effectiveness. Annual payment cost close to $2.8 
billion and reverse auctions cost about $1 billion to deliver the same set of EGS benefits. 
 
Final recommendations of this study were around the use of policy instruments for maximizing 
cost-efficiency of BMP application on agricultural lands. Market-based instruments provided most 
cost-efficient solutions and water quality trading was the most cost-efficient of the options pursued 
in the research. Cover crops provided a cost-efficient option for phosphorous removal at $38/kg 
while wooded riparian zones were expensive at $897/kg. 
 
Price Discovery Mechanisms for Providing EGS from Wetland Restoration: An Examination 
of Reverse Auctions 
 
A study by Boxall et al., (2009b) developed estimates of the cost of wetland restoration activity in 
South Tobacco Creek in Manitoba. These costs consisted of opportunity cost of lost cropping areas, 
nuisance costs of maneuvering machinery around the wetlands, and the actual on the ground costs 
of restoration. Restoration costs were found to be heterogeneous within a watershed, individual 
producer’s lands and among producers. 
 
Knowledge of these costs allowed the researchers to examine the policies most suited for adopting 
wetland restoration practices. Reverse auctions were examined as a means to induce competition 
among eligible landowners. Reverse auctions were chosen for their potential cost-efficiency, as well 
as for their ability to reveal the actual costs of restoration. 
 
Two selection strategies were then examined: maximize acres restored and maximize abatement of 
phosphorous; and two pricing rules: discriminant where winners are paid what they offered to be 
paid, and uniform in which all winners are paid the lowest unsuccessful offer. Using experimental 
economic procedures, researchers found that counter to current practices in which the discriminant 
pricing approach is typically employed, the uniform pricing rule may allow more efficient use of 
limited funds for wetland restoration. 
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Identification and Assessment of the Provision of EGS by the Primary Agriculture Sector 
and Determining Societal Expectations of the Farm Community 
 
A study by the Nova Scotia Federation of Agriculture was designed to better understand the 
agricultural sector’s interface with the environment and how EGS benefits from farmland could be 
enhanced. The two main components of this research project were: 
 

1. Conducting in-depth consultations with primary producers who are members of the NSFA 
about the impacts of changing environmental standards and societal expectations on their 
farm businesses. 

2. Developing a pilot program to support environmentally beneficial activities on farms that are 
in a designated watershed but that, for a variety of reasons, may not be able to take 
advantage of existing provincial programs. 

 
The results of component one indicated that farmers have reacted in many positive ways to changes 
in expectations around their relationship with the environment.  Farmers are increasingly aware of 
the value of protecting the environment for themselves as rural residents, for their industry, their 
community and society as a whole. They make management and investment decisions that reflect 
their environmental attitudes and accept that these actions are necessary. 
 
The results of component two were fifteen projects on six farms in the St. Andrews Watershed. 
Several lessons were learned on designing and delivering an effective program to small, non-
traditional farming operations. A minimum of three years is recommended as appropriate to allow a 
program to reach maturity and meet its goals. Effective communications is a key part of program 
delivery as many lifestyle farmers do not consider themselves part of the agricultural sector, and 
issues with the potential to create barriers to program acceptance by agricultural landowners in the 
watershed need to be identified and mitigated. 
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