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The Canadian Wetland Roundtable (CWR) is a national,
multi-stakeholder initiative developed to facilitate dialogue
that will influence policy and action, and advance the
sustainability, health and responsible management of
Canada’s wetlands. The CWR is a national forum dedicated to connecting leaders with wetland interests to a
common vision and mission. The CWR will provide
open opportunity for sectoral perspectives.
Through leadership, science and multi-stakeholder engagement, responsible management of Canada’s wetlands can
be achieved through conservation and restoration activities
and sustainable practices.

Vision

Sustainability through Responsible Management
of Canada’s Wetlands

Mission

The panel will work collaboratively to identify and
communicate wetland policy options to government,
industry and stakeholders. Policies that balance environmental, societal and economic considerations will help
make Canada a global leader in responsible wetland
management, use and conservation.

Areas of focus

b Identify knowledge gaps for improved wetland 		
sustainability.
c Motivate government and the public to conserve 		
wetlands.
d Motivate industry to adopt beneficial management 		
practices that enable wetland conservation through 		
responsible management and sustainable use.
e Inform the development of regulations and policies
that support wetland conservation and sustainable use.
f Support action-oriented wetland conservation 		
initiatives with measurable outcomes.
g Promote the measurement and reporting of 		
progress in wetland conservation.
h Communicate wetland conservation information
to industry, policy makers and other stakeholders.
i Communicate the value (environmental, social and 		
economic) of wetlands, and the goals and accomplish-		
ments of CWR.
j Work in collaboration with North American Wetlands 		
Conservation Council (NAWCC) (Canada) to 		
advance wetland conservation.

Introduction
The CWR convened a wetland ecological goods and
services (EGS) workshop on February 9 and 10, 2017,
in Ottawa. The workshop was attended by approximately
50 invited participants representing the various interests
of the CWR (full list of attendees and contact information is
included in Appendix A). This workshop was the third in a
series hosted by the CWR. Previous workshops covered
Wetland Policy and Wetland Inventory. Policy, inventory
and EGS of wetlands are strongly interrelated. The CWR
will be considering results and recommendations from
these workshops and advancing dialogue on wetland
conservation nationally.
The CWR has identified economic valuation of wetland
EGS as a key need to advance conservation of wetlands
in Canada. Such evaluation will lead to information-based
decision making in the design of policies and programs to
support conservation outcomes.
The purpose of the EGS workshop was:
b To review the current level of consideration given
to wetland EGS in wetland conservation policy.
c To review the current status of EGS valuation 		
(economic and physical) and how EGS science
has been or can be used to shape policy.

d To gain a better common understanding of the 		
potential role of wetland conservation in the
climate change agenda.
e To define research and standards required to improve 		
valuation of the key wetland EGS.
f To review current programming directed at conservation of EGS.
g To identify elements of a framework for EGS
programming, including market development,
offsets and incentives.
The workshop included a series of framing presentations
followed by small group and plenary discussions. The first
session reviewed wetland functions and values, and how
they varied across geography and wetland type in Canada.
The second session reviewed current evaluations of
wetland EGS. The third addressed the role of wetland
conservation in the climate change mitigation and
adaptation. The final session reviewed the current status
of EGS and green infrastructure programming in Canada.
What follows is a summary of the key messages and
recommendations that emerged from the discussion
portion of the agenda. This report is intended to be a
record of the discussion and will be used by the CWR
as it moves forward to develop plans and priorities.

Session 1: Wetland Functions & Values
Review of Past CWR Workshops and the Links Between
Inventory, Policy and EGS – Pat Kehoe, Ducks Unlimited
Canada (DUC)

b What are the key functions for each of the classes?

k

Ecosystem Services 101: An Overview of ES and Wetland
Function – Marcel Darveau, DUC

k

Examples from provincial policies of how wetland types
were defined and how conservation of functionality was
considered:

k

k 	B.C. – Neil Fletcher, B.C. Wildlife Federation
k
k 	Alberta – Thorsten Hebben, Alberta Environment and Parks
k New Brunswick – Christie Ward, New Brunswick 		
Environment and Local Government

Regional/geographic differences in wetland functionality:

k

k

k

Northern Wetlands – Marcel Darveau, DUC

- Review of functionality
- Status of EGS science

k

In general, the key functions that exist within each
of the broad wetland classes (northern, southern and 		
coastal) are similar.
Key functions include carbon sequestration, water 		
storage, habitat, nutrient release, other hydrological 		
functions, water purification/filtering, and erosion 		
prevention and control.
What differs between the classes is the degree of 		
function.
The notion of “key” wetland function was discussed. 		
In order to establish relative priorities among functions
it is necessary to identify the EGS associated with the
function and then determine its value. It is difficult to
determine what functions are “key” without knowing
the EGS value.
It was also noted that function is relative to the 		
proximity of users.

c What policy mechanisms are needed to preserve 		
functionality?

Southern Wetlands – Paul Adamus, University of Oregon

- Review of functionality
- Status of EGS science
Coastal Wetlands – Al Hanson, Environment and
Climate Change Canada

-Review of functionality
-Status of EGS science

Discussion: Focus on Wetland Function

Facilitated discussion: Breakout groups discussed
grouping of Canada’s wetlands into classes with similar
function and how to best conserve functionality of
wetlands through policy for the three key wetland classes
that were presented (northern, southern and coastal).

There are a variety of policy mechanisms that are 		
currently employed and available to preserve function.
k Examples of policy mechanisms identified included 		
(note this list is not exhaustive):
k A functioning carbon trading system
k Offsets and compensatory measures
k Development of standardized approaches to
		 EGS valuation
k Legislation
k Protected areas
k Land management and land use planning systems
k Municipal asset management
k Upstream nutrient management
k It may be difficult to match policy mechanisms with 		
function classification, yet some policy mechanisms 		
may be applicable across classes.

k

Session 2: Review of Current
Evaluations of Wetland EGS
Panel – Overview of Our Current Knowledge and Needs

k

Pascal Badiou – DUC
Peter Boxall – University of Alberta
Ken Belcher – University of Saskatchewan
John Thompson – Watercon Consulting

This session identified gaps in the science and understanding of EGS, and what needs to be addressed before
EGS can be further incorporated into policy. Panelists
emphasized the need to distinguish between function
and EGS in policy. EGS are outputs of wetland function
that have value to society. Economic valuation of EGS
to date has been poor. There needs to be a standardized
approach, and recognition that value will change with
geography, wetland type and proximity to human
populations. Many valuations to date have relied on
extrapolation from a few key studies. Results of these
studies are not universally applicable. Lack of data and
a standardized approach to evaluation are significant
barriers to use the concept of EGS to drive positive
conservation outcomes.
Placing value on EGS using appropriate and consistent
methodology is essential to developing appropriate market
and/or incentive-based conservation programs to support
policies. Successful conservation of wetland function
through broad policies with goals such as “no net loss of
function” has proven problematic without proper EGS
evaluation and programs to conserve or offset loss of
EGS to support the respective policy.

k

k

k

k
k
k

Discussion: Knowledge Gaps

k

Facilitated discussion: Identifying knowledge gaps by
wetland type and function, and physical and economic
factors; identifying elements of a framework for EGS
evaluation.

k
k

b What are the knowledge gaps associated with the key 		
functions that were identified?
Many gaps were identified, and they seem to apply across
various functions. In addition, it was noted that some gaps
may be relative to a particular function whereas others
may be associated with the EGS provided by ecosystem
functions. The identified gaps include:

k

We don’t have an accurate baseline inventory of 		
wetlands at the local, provincial or national level, or 		
sufficient understanding of the functions associated 		
with those wetlands. We need to advance our knowledge of wetland functioning and develop economic 		
information required to determine their value.
Translating wetland functions into benefits and then 		
to values is a challenge because of interdisciplinary 		
boundaries and a lack of common understanding of 		
“value”. It is difficult to measure wetland function in 		
a way that can be translated into benefits and value 		
without ignoring the complexity of the system overall.
Ultimately the land owner/manager makes a decision
to conserve or alter a wetland based on personal economics. For prairie farmers land is often perceived to 		
have a higher value as crop than wetland. In contrast, 		
for an acreage owner a wetland may bring higher 		
property values due to aesthetics or recreational 		
function.
We need to consider drivers for the public. What do 		
people really care about? There is a lack of knowledge 		
of EGS that wetlands provide and their value. Is there
a way to elevate landowner/manager values to the 		
community level?
How can we measure the maintenance of biodiversity?
Economic evaluation of biodiversity as an EGS has 		
been problematic.
How can we translate the information we have into 		
policy? We need a consistent framework and a review
of current knowledge.
We need to document and make available existing 		
economic studies related to EGS (e.g., consider the 		
notion of a “clearing house” for information).
We need a common framework/approach to 		
undertake economic studies.
We need metrics to know when we achieve success.
What are the relevant taxpayer impacts? This notion
stems from the observation that society generally does 		
not support new taxes. With proper economic valuation we can start to explore “redistribution” of tax 		
dollars (e.g., redistribute funds from road repair due 		
to flooding to wetland restoration to prevent flooding).
There is a lack of awareness of the full range of 		
benefits of wetlands (e.g., pollinator habitat, crop yield 		
improvement, etc.). General awareness of the EGS 		
wetlands provide must increase for there is to be 		
political will to support wetland policy, regulation
and conservation programs.

k

k
k

We need spatial and temporal-specific marginal values. 		
Not enough evaluation has been done, currently many
EGS valuations have been done based on inappropriate
transfer and extrapolation, and values will vary with 		
time, geography and wetland type.
We need greater information on the context (metadata) in order to consider transferring.
We need a full chain of production values to align 		
models between ecologists/biologists to economists 		
(e.g., catch rate models).

k

k
k

From a government perspective, we need to have 		
consistent decision making. Perhaps EGS isn’t always 		
the answer. There is a need to properly tie EGS 		
frameworks to government policy.
We need to develop effective policy based on “good”
information and get away from “symbolic policy”.
We need a method for policy evaluation.
Socioeconomic classification is important.

Session 3: Wetlands & Climate Change
Presentations

Discussion: Focus on Climate Change

DUC Position on Wetlands and Climate Change
– James Brennan, DUC
NAWCC Canada Position on Wetlands and Climate Change
– Elizabeth Hess, Environment and Climate Change Canada
Pan Canadian Strategy
– Jeff Lindbreg, Environment and Climate Change Canada
Wetlands and Carbon Storage
– Martin Brummell, University of Waterloo

Facilitated discussion: Certainties and information needs
around wetlands and climate change.

This session identified gaps in the science and understanding of EGS, and what needs to be addressed before
EGS can be further incorporated into policy. Panelists
emphasized the need to distinguish between function
and EGS in policy. EGS are outputs of wetland function
that have value to society. Economic valuation of EGS to
date has been limited. There needs to be a standardized
approach, and recognition that value will change with
geography, wetland type and proximity to human
populations. Many valuations to date have relied on
extrapolation from a few key studies. Results of these
studies are not universally applicable. Lack of data and
a standardized approach to evaluation are significant
barriers to using the concept of EGS to drive positive
conservation outcomes.

k
k
k

b What do we know?
c What are the uncertainties, information needs and gaps?
Focus of the discussion was around gaps. The following
needs and gaps were identified:

k
k
k
k
k
k

The need for a robust wetland inventory was raised.
We need long-term monitoring of wetlands.
How will wetlands change and respond to climate 		
change? We need predictive models. Can scientists 		
predict climate change impacts on precipitation?
More data is required to quantify carbon storage 		
capacity for various wetland types to better measure 		
benefits.
What will be the impact of climate change on our 		
ability to restore wetlands?
Ability of landscapes to adjust to redistribution of 		
landscapes, including species ability to adjust.
How do species adapt to land and water disturbance?
We need a carbon credit impact analysis.
What are the opportunities for wetlands as green 		
infrastructure?

k

k
k
k

We need an economic valuation of key substitute 		
services to compare with costs of relative to building 		
green infrastructure (e.g., stormwater runoff) for 		
mitigation and adaptation.
A need for consistent metrics was raised again, among
other things to assist with credibility and messaging.
We need to show more rigour in terms of data to 		
support carbon markets.
The opportunity is now for government departments
to collaborate – Environment and Climate Change 		
Canada, Agriculture and Agri-Food Canada, Canadian
Forest Service and others.

k
k

k
k

Is there an opportunity to influence the next Agricultural Policy Framework relative to climate change?
Adaptation versus mitigation for climate change –
where should efforts be focused? Which approach
or argument will convince the public or producers
to restore wetlands?
How can we assist land managers? What is the wetlands and climate change message?
We need to rejuvenate municipal extension programs
(e.g., wastewater treatment, naturalized parks, stormwater management).

Session 4: Current Status of EGS & Green
Infrastructure Programming in Canada
AAFC and EGS programming – Beth Mac Neil, Agriculture
and Agri-Food Canada
New Canadian Guidance on Ecosystem Services for
Decision-making – Charles Shulman, Environment and
Climate Change Canada
Wetlands and Green Infrastructure – Roy Brooke,
Brooke and Associates
Wetlands Offsets – Thorsten Hebben, Alberta Environment
and Parks
Green Budget Coalition and Green Infrastructure
– Florence Daviet, Canadian Parks and Wilderness Society

c The Need for Pilot Projects
What are EGS that offer the greatest return on investment
(ROI)? There would be value in prioritizing a few ecosystem services to obtain better information for quantifying
EGS. How can we drive behavior, particularly at the local
level (e.g. municipalities)? The EGS argument is best used
for audiences not mobilized by the wildlife argument. New
EGS pilot projects at the municipal level may provide the
evidence to quantify ROI for EGS from wetlands.
d Clearly Define EGS

Discussion: EGS Priorities for the Roundtable

In a concluding discussion participants identified the
overall priorities for consideration by the CWR. Where
should efforts be focused in the future to ensure wetland
function is maintained and EGS are leveraged to a greater
degree? What are the major needs and gaps?
b The Need For Credible Information
This was a theme throughout the workshop. There are
many information needs, including the need for a wetland
inventory; better understanding of function and how to
support benefit transfer; additional socio-economic information to support valuation. There are some information,
tools and models available now (e.g. ECCC EGS Toolkit)
but overall the information need is great and is considered
a major gap.

There is a need to clearly define what EGS can and can’t
accomplish. For example, EGS may offer excellent flood
control potential; however, biodiversity gains may be
much more difficult to demonstrate.
e The Need to Set Wetland Priorities
There is a need to target wetlands for EGS potential
across Canada. Which areas offer the greatest potential?
For what wetland types in what geographies do we need
information on EGS to advance conservation? With
priorities identified, wetland function and benefit transfer
information can be developed.
f Align with Government Priorities
There is an opportunity to align wetland protection and
restoration work with government priorities – green
infrastructure in particular was noted.We need a blueprint
to make wetland protection/restoration “mainstream.”
What are the potential projects related to the importance

of natural capital? What incentives can be used to enable
and support projects? What are municipal asset management challenges that could be potentially addressed with
natural capital/EGS?
g The Need for a Broad Communication Strategy
All key stakeholders need to be identified and targeted,
including the public, private interests and landowners.
There are also non-traditional stakeholders who could
exercise influence (e.g. Standards Council of Canada,
engineering firms, professional accountants, the insurance
industry and water utilities). A robust communication plan
that identifies these stakeholders and targets them with
the appropriate messaging is a clear need.
h Effective Policy Instruments
There is a need to develop more and effective policy tools
– including regulatory and market-based instruments. It
was also noted that existing policies need to be enforced.

k
k
k
k

k
k

organizations and consultants with green infrastructure
experience. The aim of the workshop would be to
develop a blueprint for making this work mainstream
and facilitating social change.
How should we scale this discussion to really affect 		
social change?
We need a synoptic analysis of wetland function and 		
EGS over time to identify the effectiveness of conservation programs, policies and regulations.
It would be helpful to have a national-level report on
the best examples of EGS experiences.
We need to identify and support linkages among 		
existing initiatives (e.g., test ECCC EGS Toolkit and 		
link it with existing municipal pilot projects and 		
federal infrastructure funding).
We need to complete a system of national accounts for 		
ecosystem services (e.g., program at Statistics Canada).
We need an ecosystem accounting program. The 		
federal government can provide overall capital and 		
service values that provinces and municipalities can 		
add to (Quebec, Ontario, British Columbia and 		
Alberta already have it).
EGS assessment should be a requirement for new 		
municipal, provincial and federal projects. Govern-		
ments should always consider whether there natural 		
green infrastructure alternatives.

i Capacity and Competency Building

k

There is clearly a need to develop both to support
wetland protection and restoration – including the ability
to quantify biological outcomes. Engineers need training
on the benefits of EGS.

Summary

Other Ideas

In addition to the above priorities that were identified in
a plenary discussion, additional ideas were shared as follows:

k

Suggestion that a Green Infrastructure Workshop be
organized and convened. It should include participation
from Infrastructure Canada, ECCC, Federation of
Canadian Municipalities, Nature Conservancy of
Canada or David Suzuki Foundation, Chartered
Professional Accountants, National Capital Lab, one
or two municipalities, Deloitte (or similar), Ministry
of Finance, Natural Resources Canada, landscape
architects, municipal planners, non-governmental

The workshop was successful at advancing dialogue around
wetland EGS and identifying information and gaps that
the CWR will incorporate in an integrated work plan.
The work plan will be based on the results of this and
the two previous workshops on policy and inventory.
Currently, EGS are given consideration in various wetland
policies across Canada, particularly those that call for “no
net loss of function,” but also where wetland development
or alteration requires compensation. However, quantification of wetland EGS remains somewhat ad hoc in the
absence of a clear and consistent framework for evaluation,
either biophysically or economically. Development of
such a framework should be a priority.
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