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ABOUT ARRELL
FOOD INSTITUTE
The University of Guelph is a world leader in food and
agricultural innovation. Arrell Food Institute at the University
of Guelph harnesses multidisciplinary expertise, convenes
dialogues, and publishes papers on timely and relevant topics.
Food is intrinsic to human, economic, and planetary health; yet, it rarely
comes first in conversations about how to meet today’s challenges. Arrell
Food Institute at the University of Guelph exists to elevate food to improve
life. We bring people together to conduct research, train the next generation
of food leaders, and shape social, industrial, and governmental decisions,
always ensuring food is the central priority.
More information about the Arrell Food Institute can be found at:
arrellfoodinstitute.ca

OUR MISSION: ELEVATE FOOD TO IMPROVE LIFE.
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EXECUTIVE
SUMMARY
Ecological Goods and Services (EG&S) are benefits that humans receive from
their ecosystems, and are essential for healthy, functioning, and sustainable
agricultural landscapes. The provision of EG&S is often seen as counter to
agricultural productivity; however, they provide major benefits to agricultural
landscapes. Natural areas provide trillions of dollars in EG&S globally through
carbon sequestration, water purification, reduced soil erosion, and foraging
and habitat provision for insects and wildlife, as well as cultural services
that support spiritual, mental, and physical well-being, recreation, and other
community benefits. EG&S are mainly achieved through farm management
(e.g. cover cropping) and the establishment or maintenance of natural habitats
(forest, native prairie, wetlands) and semi-natural habitats (buffer strips,
woodlots, man-made water features, hedgerows).
There are several program, policy, and market-based solutions within Canada
that have attempted to address this issue. Here we present examples of solutions
that protect existing-, restore degraded-, and establish new EG&S within existing
agricultural landscapes, largely based on monetary incentive structures that provide
direct (e.g. payment) or indirect (e.g. tax break) compensation. While these
examples provide a starting point, better valuations and measurements are needed
that consider the multiple EG&S benefits gained from maintaining a natural or
semi-natural area or letting areas of cultivated land naturalize, as well as the time
scale required to see benefits. These structures generally also fail to recognize
intrinsic and cultural values of existing landscape features and lack strategies for
the long-term adoption of ecological practices, such as improving peer-to-peer
learning between farmers, involving farmers in agricultural research and policy
development, and acknowledging the economic and policy obstacles that farmers
face in adopting innovative environmentally based management on their lands.
There are opportunities to develop better incentive structures, and indirectly
incentivize ecological practices through improved value-chain support,
harmonization with internationally recognized sustainability standards, and
improved understanding by farmers, administrators, and the broad public of
how land tenure impacts the provision of EG&S.
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This discussion paper shares information with policy
advisors related to the mechanisms and opportunities
to increase Ecological Goods and Services in Canadian
agricultural landscapes and develop collaborative research.

WHAT YOU WILL LEARN
• Limitations restricting widespread adoption of programs
delivering Ecological Goods and Services in agriculture.
• Challenges to policy and program development for
promoting Ecological Goods and Services.
• Solutions to increasing Ecological Goods and Services
through policy, markets and behavioural shifts.
• Future research collaborations and key opportunities for
policy advisors.
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Definitions
For purposes of clarity, the following definitions are used for this paper:
Agricultural Landscape
Coupled human and natural ecosystems to produce food under different levels of management
intensity, from relatively unmanaged to intensively modified. A mosaic of farm fields that produce
food, fibre and fuel, semi-natural and natural habitats, and human infrastructure (i.e. roads,
ditches, buildings, etc.) along a continuum of highly simplified to ecologically complex.5,13
Carbon Sequestration
Carbon sequestration is the process of capture and long-term storage of atmospheric carbon
dioxide (CO2). Sequestration is possible through a range of processes, including those occurring
naturally in plants (e.g. photosynthesis) and soils. It is one method of reducing the amount of
carbon dioxide in the atmosphere with the goal of reducing global climate change.3
Ecosystem Process
The physical, chemical, and biological actions that link organisms to the environment.
This includes ecosystem processes such as decomposition, nutrient cycling, and fluxes
of nutrients and energy.
Ecological Goods & Services
Benefits that humans obtain from ecosystems and their processes. These can include
provisioning services such as food production, regulating services against floods and
disease control (additional service); cultural services such as spiritual, recreational, mental
wellbeing and cultural benefits (intrinsic value); and supporting services such as nutrient
cycling that maintain the conditions for life on Earth (ecosystem processes).1,12
Externalities
A consequence of an agricultural activity that affects others without being reflected in the cost
of the product.62
Positive: Establishment of windbreaks; can reduce erosion and capture carbon.
Negative: Water pollution from fertilizer runoff; consumer does not pay for the clean-up of excess
nutrient loading.
Groundwater Recharge
Groundwater recharge is a hydrologic process where water moves downward from surface water
to groundwater. Recharge is the primary method in which water enters an aquifer. Recharge occurs
through both natural (the water cycle) and anthropogenic processes (i.e., artificial groundwater
recharge), where rainwater and or reclaimed water is routed to the subsurface.2
Nutrient Retention
Ability of soil to retain nutrients (particularly Nitrogen and Phosphorus) required for plant
growth. Nutrients added to farmland, such as by application of fertilizers, need to be retained
in the soil to be taken up by crops. Nutrient run off into surrounding soils and waterways can
be highly problematic.4
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Spatial Scale
Extent of an area over which a phenomenon or process occurs. For example, nutrient loading in
streams is a much smaller scale than the algal blooms in Lake Erie. Spatial scale refers to an
area.13

Stewardship
Implementing or supporting practices that protect or improve the quality of resources such as
water, air, soils, pollinators, wildlife, and crop and livestock diversity.63
Sustainability
Implementing systems that meet current economic, environmental, and social needs of the
present without compromising the ability of future generations to meet their own needs.11
The avoidance of depleting natural resources to maintain ecological balance.

Temporal Scale
Extent of time (past or future) over which a phenomenon or process occurs. For example, how
much nutrients are in a river before a riparian buffer area vs after. Temporal scale refers to a time
frame.23
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INTRODUCTION
This discussion paper provides an overview of the role of Ecological Goods and
Services (EG&S) in Canadian agricultural landscapes. EG&S are products of
healthy, functioning ecosystems and provide many benefits to people. Goods
and services produced within agricultural landscapes can either be valued by
markets (e.g. grains, vegetables, livestock, etc.) or be considered outside of
conventional market systems (e.g. pollination services, biodiversity, clean air,
societal benefits).1 The latter are often referred to as Ecological Goods and
Services to indicate the ecosystem benefits that can come from well managed
agricultural landscapes. These important services, such as groundwater recharge2,
carbon sequestration3, nutrient retention4, and provision of wildlife habitat, while
valued by society at a theoretical, or inherent level, are not bought and sold
within conventional market systems.5 While traditional market systems place an
emphasis on economic value of EG&S, ignoring the substantial environmental
and cultural values fails to recognize their essential contribution. Thus, these
important ecosystem functions are often undervalued by current market structures,
which places a potentially unfair burden on farmers who provide these services
to society. In addition, supporting Ecological Goods and Services is often thought
to limit productivity, but often has the opposite effect. As such, the management
of EG&S is an important investment in economic, environmental and social
sustainability.1 This poses the question: how do we create sustainable solutions
that incorporate Ecological Goods and Services to enhance Canadian agriculture?

Ecological Goods and Services: Ecosystems provide food
and clean water, manage disease, regulate climate, and can
provide spiritual fulfillment.1
Assigning a monetary value to EG&S can highlight their importance and create
incentives for their effective management. The David Suzuki Foundation and
The Economics of Ecosystems and Biodiversity Institute (hosted by the United
Nations) have valued EG&S across Canada and internationally6,7, and both found
that natural areas can provide trillions of dollars per year from EG&S.6,7 These
value estimations are determined in several ways, including assessing economic
damages, the willingness of individuals to pay for EG&S, and the willingness to
accept compensation for losses.7 Nature often provides a multitude of EG&S for
free, such as clean water, carbon storage, food provisioning, and nutrient cycling.
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Understanding the value of EG&S could assist the introduction of monetary
incentives to preserve EG&S in agricultural landscapes and increase appreciation
of these natural areas by helping us to understand how much they are worth.
Agriculture is both a provider and beneficiary of EG&S. Ecological Goods and
Services are naturally occurring in agricultural landscapes and can be enhanced
through the effective management of soil, cover cropping, and the protection
of riparian systems, streams, wetlands, woodlots, and grasslands (see Figure
1). Proactive and preventative programs to support the provision of EG&S
lead to better outcomes compared to reactionary programs that serve to stop
environmental degradation. Approximately 60% of all land ecosystems are
degrading at an increasing rate. Once these systems reach a critical point of
degradation, restoration will become extremely difficult or even impossible.1
Significant land-use change, such as changing from one production system to
another (e.g. tree cover, wetland, or native grassland converted to conventional
agriculture), can have a negative effect on the landscape and consequently the
provision of EG&S. For example, the first metre of soil contains a significant
amount of carbon.8 As a result, greenhouse gas emissions are increased when
land is converted from forests to agriculture because 42% of soil organic carbon
is lost in the process.9,10 Maintaining established tree or permanent perennial plant
cover prevents additional carbon releases to the atmosphere, as well as providing
an abundance of other EG&S to the agricultural landscape such as wildlife habitat,
nutrient retention, water and air purification, and social and cultural wellbeing
through nature recreation (see Figure 1).
Ecological Goods and Services are an essential aspect of healthy, functioning,
and sustainable agricultural landscapes. This paper provides examples of existing
EG&S policies and programs, as well as market-based solutions that have been
adopted in Canada. Broadly, we outline solutions that protect existing-, restore
degraded-, and establish new EG&S within existing agricultural landscapes.
These examples highlight and inform emerging policy opportunities, future
considerations, and directions for providing EG&S.
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FIGURE 1

SUMMER

Habitat for animals
and insects

Increased soil
biodiversity
Foraging

Carbon offset
Bank stabilization
and decreased
fertilizer and
pesticide run-off
Erosion control
(cover crops)
Increased aquatic
ecosystem health

Erosion control
(riparian)

WINTER
Figure 1 depicts an agricultural landscape with a riparian buffer strip — an area of grasses,
shrubs, and trees that provides a barrier between agricultural activities and the watercourse.14
This landscape provides multiple EG&S within fields and riparian areas which are listed below.
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Legend
Increased soil biodiversity
Soil biodiversity is added through crop rotation, cover cropping and reduced tillage.15 Riparian
buffer areas offer greater soil microbiome diversity through several different plant interactions.16,17
Pollinator foraging
Pollinator foraging is increased (through provision of more diverse and abundant flowers
as sources of nectar and pollen) in areas of trees and perennial grasslands next to
agricultural activities.18
Animal habitat
Riparian buffer areas and field margins provide habitat for a variety of animals e.g. birds nesting
in trees, plants as food sources for predatory insects & arachnids and nesting opportunities for
insect pollinators.18–21
Carbon offset
Riparian buffer areas can reduce the amount of atmospheric carbon dioxide by sequestering
carbon in the soil and vegetation.22,23
Bank stabilization and decreased fertilizer and pesticide run-off
Riparian buffer areas stabilize stream banks through the strong root development of grasses and
shrubs15,24 and also work as a catchment for excess fertilizer and pesticide that may runoff into
waterways. The fertilizer and pesticides are taken in by the roots of trees, shrubs and grasses.14
Erosion control (cover crops)
Cover crops stabilize the soil and reduce wind erosion outside the cropping period – particularly
important in winter.
Erosion control (riparian)
Riparian buffer areas can reduce soil erosion by stabilizing the soil with improved root structure
and reducing the strength of wind moving across the landscape.15,21,23
Increased aquatic ecosystem health
Riparian buffer areas can reduce the amount of soil, fertilizer and pesticide runoff, which
increases water quality, and balances pH.14,25,26 Trees in riparian areas provide shade,
lowering stream temperature and increase habitability for aquatic animals.21,24–26 All are
factors in ecosystem health and biodiversity.

9

INCREASING
ECOLOGICAL GOODS
AND SERVICES IN
CANADIAN AGRICULTURE
EG&S associated with agricultural landscapes, such as groundwater recharge,
carbon sequestration, and provision of wildlife habitat, while valued innately by
society, are not bought and sold in conventional market systems. The current
market is set up to sell tangible items only, such as crops for food, fibre, or fuel,
meaning services such as climate control and natural hazard mitigation are not
easily valued in the market.27 The absence of a market for environmental services
represents a ‘market failure’,28 prioritizing land conversion and revenue generation
over conservation.27 Ironically, as we delay creating and implementing a system
to value EG&S, the value of these services increases due to growing scarcity of
land suitable for providing EG&S and increased costs to supplementing natural
processes (e.g., farmers paying to rent managed honeybees to pollinate crops
when there are insufficient wild pollinators present in the landscape to do this job
for free29). However, this is only true to a critical point after which the entire system
is so degraded (e.g., oxygen-deprived dead-zones, drought) that intervention may
become ineffective. For example, as fertilizer run-off increases, so does the cost of
cleaning up waterways that it has infiltrated. As the cost for clean-up increases,
the value of planted areas of vegetation beside waterways (riparian strips) that can
prevent runoff also increases. This increase in value continues until the point when
the water course is so degraded that natural processes are irrecoverable (at which
point the value of riparian strip becomes zero).
Despite this dilemma of a ‘market failure’, multiple organizations (including the
Food and Agriculture Organization (FAO) and the Organization for Economic
Co-operation and Development (OECD)) have estimated values for EG&S
associated with farming.28,30 More importantly, systems have been implemented
to create direct (e.g., payment for maintaining landscape features) or indirect
(e.g.,tax credits) mechanisms so that value can be extracted from the marketplace.
For example, Bill 28, Alternate Land Use and Services Program for Agricultural
Land Act passed second reading in the Legislative Assembly of Ontario in 2018.
This bill proposes a voluntary program so that agricultural land-owners can receive
incentives for production of EG&S through setting aside land or establishing
new EG&S projects, although full details are not available at the time of writing.31
EG&S provision can also be achieved by targeting and promoting on-farm
practices such as cover cropping (see case study).32-34 Cover crops offer several
EG&S, such as soil erosion control, increased microbial biodiversity, and
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increased soil health and fertility. The following are other examples of policy
and program-based solutions that have been implemented across Canada.

Across Canada, all provinces and one territory offer Environmental Farm
Plan (EFP) programs to enhance awareness and education of environmental
conditions and Best Management Practices (BMPs) on the farm. Although
EFPs are delivered differently across the country, there are often opportunities
for farmers to apply for cost-shared funding programs to implement projects
that improve on-farm environmental management practices. These practices
will often result in enhancing EG&S. For example, Ontario’s Canadian Agricultural
Partnership Funding Program includes project funding to support the development
of riparian buffer strips to prevent nutrient and soil loss into nearby waterways.
The activities supported by this program include establishing permanent plant
cover on field margins and purchasing and planting non-invasive trees, shrubs,
wildflowers, and grasses to stabilize riparian areas. Through such cost-sharing
programs, individual farmers can access financial support to implement projects
that reduce environmental risk on the farm, as well as gain valuable learning tools.
There is additional potential for EFPs to stimulate economic activity in international
markets as well as reduce insurance costs for farmers. With increased environmental
concern, international markets are requiring more stringent environmental regulations
for the production of their imports. Harmonization with internationally recognized
standards, such as the International Organization for Standardization (ISO)
sustainability standards would allow provincial EFPs to be recognized globally,
thereby accessing novel markets. While EFPs are not currently ISO Certified, an
ISO Certification of provincial EFPs could result in additional benefits such as
insurance companies offering lower insurance rates for farmers.35
Conservation Land Tax Incentive Program
The Ontario Ministry of Natural Resources and Forestry (MNRF) administers
the Conservation Land Tax Incentive Program (CLTIP) that encourages private
land stewardship of provincially important natural heritage features.36 Under
this program, a portion of the land-owner’s property may be eligible for 100%
property tax exemption. Eligibility must be demonstrated through one of four
features present on the property: provincially significant wetlands; provincially
significant areas of natural and scientific interest; habitats of regulated endangered
species; and designated ‘natural area’ within the Niagara Escarpment Plan.
Regular farming practices may take place if the natural features are underground
(such as an aquifer, geological formations, or habitat for endangered species)
or in marginal land, while other features may constrain farming activities. When
participating, landowners agree to protect the feature and allow MNRF staff to
inspect the site when necessary. Recent research shows that CLTIP participants
were as likely to engage in conservation behaviours as landowners who are not in
the program,33 clearly demonstrating that participation in incentive programs is not
strictly financially motivated.
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CASE STUDIES

STRATEGIES FOR
ESTABLISHING
ECOSYSTEM SERVICES
CASE STUDY 1: COVER CROPS FOR SOIL HEALTH
Soil erosion costs Canada  $3.1B per year.32 Cover crops are grown to support ecosystem health,
rather than for harvestable products.33
What are the benefits?
Cover crops are planted for enrichment and protection of soil. They provide:
•
•
•
•

Reduced soil erosion over winter
Reduced soil erosion from water runoff
Additional income from cover crops
Increased soil health & fertility

Numerous organizations in Ontario have championed the use of cover crops, including the Ontario
Ministry of Agriculture, Food and Rural Affairs’ New Horizons program.34 As a result, the number
of farmers using cover crops has more than doubled in Ontario from 12% in 2011 to 25% in 2016.
Cover crops can be used for forage and biofuel, though they may no longer be considered cover crops.

CASE STUDY 2: AGROFORESTRY
Agroforestry outperforms conventional agricultural systems for marketable and non-marketable
ecosystem services.
What is it?
Agroforestry is a land use management system in which trees or shrubs are grown around or
among crops or pastureland.
How does it help?
This intentional combination of agriculture and forestry has varied benefits such as:
•
•
•
•
•
•

Reduced pollution
Reduced nutrient loss
Reduced soil loss
Increased carbon capture
Increased wildlife habitat
Economic gains

Bonus: Trees can provide supplementary income from fruit, nuts, or lumber.
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ALUS is the longest
running paid EG & S
system in Canada
ALUS is a farmer-driven, fee-forservice approach that offers farmers
annual payments for the provisioning
and enhancement of Ecological
Goods & Services. ALUS invests
in farmers and ranchers who are
producing clean air, clean water,
wildlife habitat and other ecological
goods & services in communities
across Canada. It currently operates
in 6 provinces.
Some examples of funded projects:
• Expanded riparian buffer zones
that provide critical wildlife
habitat and improve water quality.
• New, enhanced or restored
wetlands that improve water
quality and can protect
communities against spring
flooding and offset the impact
of droughts.
• Pollinator hedgerows that provide
habitat for native bees which in turn
pollinate our agricultural crops.
Between 2008 and 2021, ALUS has
enrolled over 32,100 project acres
and distributed over $12.3 million
to over 1100 farmers and ranchers
across Canada.

Ontario Managed Forest Tax Incentive Program
Through the Managed Forest Tax Incentive Program, land owners who get their
property classified as ‘managed forest’ pay 25% of the municipal tax rate set for
residential properties.38 Ontario, for example, already implements a farm-land tax
class, where agricultural land-owners pay a maximum of 25% of the municipal
property tax for registered land. However, forest land that exists in agricultural
landscapes falls under the full residential tax-class rate unless registered with
the MNRF as ‘managed forest’. Farm properties with a minimum of 4 hectares
of managed forest may be eligible. The program requires land owners to submit
5-year progress reports, and updated forest management plans every 10 years.
Recent research indicates that the MFTIP program increases the likelihood that
landowners will be successful in removing invasive species and planting native
species.37 Retaining managed forests in agricultural land also provides habitat
for wildlife, sequesters carbon, and reduces soil, fertilizer, and pesticide runoff.

Market-Based Solutions
The following section provides an overview of market-based solutions that exist
to compensate farmers for the provision of EG&S within the Canadian context.
ALUS Canada
ALUS (Alternative Land Use Services) Canada is a national charitable organization
that funds projects to enhance EG&S provided by farmers and ranchers
that benefit all Canadians. Projects include wetland restoration, reforestation,
windbreak planting, installation of riparian buffers, management of drainage
systems, and pollinator habitat creation, among others.39 Most projects focus
on marginally productive and/or environmentally sensitive agricultural lands. In
addition to funding project costs, ALUS provides per-acre annual payments
to farmers maintaining ALUS projects on their land. As a community-delivered
program, each ALUS community establishes a Partnership Advisory Committee
to direct funding in its area. Approximately half of each Partnership Advisory
Committee is made up of farmers.
ALUS works as a mediator to deliver funding from a wide spectrum of sources.
These include private donors such as the Weston Family Foundation, federal
programs like the Great Lakes Protection Initiative, provincial programs like the
Ontario Species at Risk Stewardship Fund, municipal governments, and corporate
Canada through the New Acre Project.39
Market-based requirements
In order to sell to certain markets, environmental considerations can be made
a prerequisite to sale. The Potato Sustainability Initiative was created as
a response to concerns by the food industry of pesticide use on potatoes
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used for frozen products.40 As a result, growers of processing potatoes (which,
in Canada, are largely concentrated in Alberta and New Brunswick) are required
to meet environmental management standards around pesticide use and impact
to surrounding landscape in order to supply their goods to major businesses
such as McDonald’s.40 Similar models could be applied by existing membership
and standards organizations. The Dairy Farmers of Canada (DFC) have already
begun this process through their ProAction initiative, which is mandatory for all
milk producers in Canada.41 This program promotes environmental sustainability
and is moving towards mandating that all participants develop an EFP. Taken
a step further, DFC could require certain best management practices to
be included in EFPs, thereby creating a high level environmental standard
consistently across the sector. Similar models could be adopted for certifications
that exist in wine-growing regions.42 Certification or enrollment in membership
programs can provide benefits such as additional advertising, or increased sales
prices.42,43 Wine growing regions also benefit greatly from tourism in part due
to the aesthetics of “ideal” rural and agricultural landscapes.42,44 However, wine
certifications, such as the Vintner’s Quality Assurance (VQA) certification, rarely
include environmental considerations.42 Integrating environmental considerations
into existing certification structures can have impacts on regional and local scales,
as well as align growers to the same sustainability standards.
Conservation Easements
Conservation easements (CE) offer a market-based solution for preserving
ecologically significant land. CE’s are defined as instruments by which a landowner
grants the rights of their land to another party.45 CE’s are written agreements
between a landowner and a qualified organization (generally an organization whose
core activities include land conservation) identified on the land title. In Canada,
eligible CE holders and governance vary from province-to-province. Once donated,
it is protected permanently by the recipient organization.
The Ecological Gifts program is an example of a tax-break policy resulting from
CE’s. The program is administered through Environment Canada. Through this
program, private land owners can donate their ecologically significant land by
way of conservation easements. Landowners receive a charitable receipt for the
fair market value of their donation among other financial benefits*.
Alberta Carbon Offset Program
The Alberta Ministry of Agriculture and Forestry facilitates a carbon offset program,
where farmers can sell carbon credits after they adopt an agricultural practice
that improves carbon sequestration.46 Farmers are required to register with
aggregation companies, which in turn, sell large bundles of farm offsets to large
company purchasers. This gives farmers an opportunity to earn extra income,
while reducing their carbon footprint.

* Other advantages include: no tax on capital gains for gifts, no limit on the total value eligible
for deduction/credit in any one year and a ten-year period to apply the receipt to income.
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EG &S:
CHALLENGES
IN CANADIAN
AGRICULTURE
Gaining Value-Chain Support
The challenge for agriculture and EG&S is that producers benefit only from
selling their agricultural commodities, while EG&S, such as pollinator services
or wildlife habitat, are more difficult to quantify. The question is, what role could
the government play in addressing this gap?
Currently, there is variation between individual provinces’ and territories’
Environmental Farm Plans. This variability, as well as differing priorities
between provinces and in federal policy, contributes to confusion on how to
most effectively implement BMPs as well as a lack of understanding of their
long-term effectiveness. The Canadian Agri-Food Sustainability Initiative
(CASI) is a national initiative to unify sustainability tools and practices while
creating a transparent system of accountability for environmental farming
practices. This creates assurances throughout the value-chain that sustainability
standards are being maintained across the country. For example, producers
use an online portal to report on topics such as wetlands and other marginal
lands, nutrient management practices, and riparian buffer strip management.
Providing transparency through the value-chain allows policy and decision
makers to better understand the efficacy of BMPs and work towards developing
projects and programs that use and enhance existing EG&S practices.
It is also important to ensure that, as a vital part of the value-chain, consumer
perceptions around incentive programs for farmers are positive. Ultimately,
an ideal EG&S program is implemented so that consumers recognize the
direct beneficial ecological impacts that farming has on the landscape. Such
considerations may affect purchasing decisions at the consumer level with
effects seen throughout the value-chain.
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Market Response Time for
Ecological Goods and Services
A key challenge in valuing EG&S is the time lag between implementing a
management practice and successfully measuring the resulting EG&S within
a feasible time-frame, as it may take multiple seasons for EG&S to be realized.
Additionally, the value of the EG&S may change over time. For example, in the
Alberta carbon offset program aggregators can hold offsets, and re-sell when
the market value goes up. Farmers, however, must register and sell their offsets
in that given year — meaning farmers do not see the benefit of the increased
value over time.46 Activities like increasing the capacity for carbon capture have
a lag time between implementation and measurable response, and this will also
vary with farm size and commodity type. Research has shown that to implement
conservation behaviours at the farm level, practices must be economically
profitable and result in productivity gains (or, at the very least, do not result in
decreased productivity).47 Measurable productivity gains also depend on farm
size. Additionally, there is a lag between research and application at the farmlevel. Information dissemination is an opportunity to not only increase the
prevalence of practices resulting in the provision of EG&S, but also to
communicate the market value of EG&S in agriculture.

Taking low producing areas out of production would mean that
these areas could return to a naturalized state, such as native
grasslands or woodlots. Once restored these areas would start
to provide more EG&S through habitat creation, increased
carbon sequestration, and water purification.51
The lag time between implementation of measures to support the provision
of EG&S in landscapes and a measurable response will differ depending on
the desired outcome. For example, the response of native pollinators in newly
established native grasslands will have a quicker measurable response than
carbon sequestration. These are inherently different and need to be accounted
for when assessing ‘success’. The time scale shift depending on the EG&S will
require patience to measure and report on. Importantly, the time it takes to see
and measure EG&S can take longer than typical political cycles, meaning tools
to allow time to measure outcomes must be incorporated into incentive programs
and policy development.
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Incentives for Ecological Goods & Services
Are Not Always Needed
Incentives are not always needed to maintain lands and practices that provide
EG&S. For example, EG&S associated with native grassland can provide
services for humans such as food and other raw materials. Plants, animals, and
microorganisms provide regulating services such as pollination, prevention of
soil erosion and water purification, as well as cultural services, like recreation
and a sense of place.48,49 In some cases the intrinsic value of nature or the added
benefit of reducing management intensity is enough motivation to preserve
the area, and the associated positive environmental externalities. Nature is not
monetized but rather the intrinsic economic and cultural values are recognized.
In some cases, monetary incentives for EG&S can cause a loss of intrinsic value.
For example, if existing land features are incentivized, farmers may be less inclined
to keep those features once the incentive is removed.50 However, long-term
monetary incentives for natural features can be unrealistic and thus intrinsic value
should be promoted through education and awareness.
A study from the University of Guelph suggests that using precision agriculture
tools can save farmers money by taking low producing areas out of production.51
Low producing areas requiring greater inputs and producing lower yields make
certain parcels of land less profitable. Precision agriculture was used to map areas
of high and low productivity over time, which was then linked with economic data
on commodity yields compared to the costs of investing in alternative management
for EG&S.51 Taking low profitability areas out of production would return areas
to a semi-natural state, such as restored native grasslands or woodlots. Once
restored, these areas provide more EG&S through created habitat, increased
carbon sequestration, and water purification.51 By converting marginally productive
agricultural land to natural areas that support EG&S, the land owner may derive
higher profits from the land in the long term.
Agroforestry is an example of agriculture and EG&S working together. Agroforestry
offers the cultivation of crops grown between rows of trees and is further
discussed in case study 2.20,26,52,53

Other Means of Facilitating Adoption
of EG&S Practices
When it comes to the adoption of environmental practice, monetary incentives are not
always enough to change behaviour. Incentive programs across the world have seen
low enrolment rates in environmental agriculture programs, with research suggesting
a link between social factors and the likelihood of enrolling in such programs.54,55
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Research on landowners in southwestern Ontario found that the likelihood of
enrolling in a voluntary land enhancement program was strongly motivated by
access to information on how the decline in natural areas would directly affect
landowners.50 When learning about ecological on-farm practices, farmers across
Manitoba and Ontario ranked learning from other farmers and neighbours (peerto-peer) as the most important learning source, followed by independent learning
from the internet and print publications. Learning from government programs
was ranked much lower than these options by farmers.56 Integrating farmers into
research and policy has shown potential to engage farmers, change the intention
and motivation of farmers towards sustainable practices, and bring together
diverse learning communities.56,57 Therefore, there is an opportunity for innovative
agricultural and environmental solutions through education, the support of peerto-peer learning, and encouraging research and practitioner collaboration.
However, other economic factors may still impede action. For example, farmers
with diversified incomes that do not rely entirely on farming are more likely to
set aside land for conservation.50 In some circumstances this could mean that
assisting farmers to diversify their income (e.g., through tourism or hosting
community events) might encourage them to adopt ecological practices.
However, such an approach would likely be less feasible or viable for larger-scale
farm operations, and could be construed by farmers as an attempt to try and
stop them from farming. Overall, this could make suggestions to diversify income
streams detrimental if they alienate farmers that might otherwise have engaged
with initiatives to support the provision of EG&S. Quick fixes may not support
long-term change, and any program or plan should consider benefits as part of
a long-term strategy. Longer-term changes to societal beliefs and values sets will
likely require substantial inputs of time and resources.57

Land Tenure
Farmland in Canada can be owned, rented, or shared58 and each have their own
constraints when it comes to the provision of EG&S. While farmers are generally
good stewards of the land, the notion of land tenure poses three main challenges
for EG&S:59
1. Lease agreements can limit the ability for renters to implement certain
practices that result in EG&S.60
2. Farmers who farm their own land are more likely to be good stewards
because they are more likely to see return on their investment.60 Unless
renters are constrained by terms in their lease agreements, they do not
have the same incentives to invest in the BMPs resulting in provision of
EG&S as landowners do.
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3. Landowners who are leasing their land may not be incentivized to require
practices supportive of EG&S from their tenants.60

Hectares of farmland in Canada
Owned: 40,319,298 ha
Rented: 16,218,269 ha
Shared: 1,832,424 ha

Of course, the implementation of practices supporting the production of EG&S
depends on several other factors including the rental agreement and relationship
between owners and renters. Overall, there is evidence to suggest that provision
of EG&S may be reduced when land is rented rather than owned60 and that values
of ecosystem services are better predicted by who owns the land (i.e. private,
public, or government ownership) than by assigned protected area status.59
However, work is still needed to fully understand the links between values, land
tenure systems, and provision of EG&S.

Long-term Goals and Strategies
The cultural, intrinsic, and aesthetic value of the environment plays an important
role in agricultural EG&S, but monetizing this value is difficult. More research
is needed to identify economic value of a variety of EG&Ss across Canada.59
Current evidence suggests that motivation to preserve the intrinsic values of
the environment correlates with wider participation and lasting commitments to
implementing BMPs that result in the provision of EG&S.61 The main economic
barriers are identifying what is important to society versus what is feasible to
protect for the purpose of supporting EG&S, how can payments be provided,
and can one strategy work across several spaces (i.e., provision of land in
Wellington County versus Okanagan Valley). The literature suggests that placebased market structures are more achievable due to temporal and spatial scale.1
Farmers and decision-makers often have different backgrounds, and so
communication and collaboration may be more difficult because of differing
understanding of local agricultural practices and norms. Directly involving
farmers — the implementers of BMPs, EG&S strategies, and regulations — will
help to improve uptake and adoption. This suggests that researchers need to
adopt an integrated knowledge translation (IKT) model. IKT involves farmers and
decision-makers from the onset and throughout the investigation, development,
and recommendation processes. IKT has been shown to both enhance the
relevance and utility of project outcomes and recommendations and to increase
the likelihood of end-user adoption. IKT partnerships involve collaboration and
information sharing to define research questions, enhance research design and
data collection, strengthen interpretations and policy recommendations and
establish plans to improve the integration and uptake of recommendations.

19

CASE STUDY 2

CREATING VALUE AT THE
LANDSCAPE LEVEL FOR
HABITAT CONSERVATION
About the program:
Since 2014, hay producers who register their fields with the Credit Valley Conservation Authority as
Bird-Friendly Certified agree to delay cutting until July 15.
Grassland birds like the Bobolink and Eastern Meadowlark are threatened by habitat loss due to
changes in land use and cover type. These birds prefer to breed and nest in native grasslands.
More animals grazing per acre results in decreased vegetation height. Hay crops are also cut
earlier, which coincides with the nesting period for these birds.

The Results
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CONCLUSIONS AND
FUTURE WORK

Agriculture and Agri-Food Canada
(AAFC) recommends that initiatives
to support environmental services
should be locally-based, adapted
to local conditions, and draw
onlocal expertise and access
to local resources. The AAFC
recommendation fits well with the
objectives of this report.12
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Additionally, we should strive to create innovative policy solutions that are not only
based on the economic value of providing EG&S, but also facilitate collaboration
between policymakers, farmers, and researchers. Collaborative projects between
researchers and non-governmental organizations (NGOs) like ALUS could improve
provision of EG&S in marginal agricultural lands. Policy should also integrate
effective learning strategies that promote intrinsic valuations of EG&S to promote
long-term adoption of sustainable practices. Further, food systems will benefit
from transparency to consumers about the EG&S provided by agricultural
landscapes. Academia, government, NGOs, and farmers should work together
to make this a reality for the Canadian agricultural sector.
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