




E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t  I n d i c a t o r s  f o r  C a n a d a  •  M a n d a t e i

The National Round Table on the Environment and the Economy (NRTEE) was

created to “play the role of catalyst in identifying, explaining and promoting, in all

sectors of Canadian society and in all regions of Canada, principles and practices of

sustainable development.” Specifically, the agency identifies issues that have both environmental

and economic implications, explores these implications, and attempts to identify actions that

will balance economic prosperity with environmental preservation.

At the heart of the NRTEE’s work is a commitment to improve the quality of economic

and environmental policy development by providing decision makers with the information they

need to make reasoned choices on a sustainable future for Canada. The agency seeks to carry out its

mandate by:

• advising decision makers and opinion leaders on the best way to integrate environmental and

economic considerations into decision making;

• actively seeking input from stakeholders with a vested interest in any particular issue and

providing a neutral meeting ground where they can work to resolve issues and overcome

barriers to sustainable development;

• analyzing environmental and economic facts to identify changes that will enhance sustainability

in Canada; and

• using the products of research, analysis and national consultation to come to a conclusion

on the state of the debate on the environment and the economy.

The NRTEE’s state of the debate reports synthesize the results of stakeholder consultations on

potential opportunities for sustainable development. They summarize the extent of consensus and

reasons for disagreement, review the consequences of action or inaction, and recommend steps

specific stakeholders can take to promote sustainability.

Mandate
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The National Round Table on the Environment and the Economy (NRTEE)

undertook the Environment and Sustainable Development Indicators (ESDI)

Initiative to develop a small suite of mostly new national-level indicators that

take account of those assets that are necessary to sustain a healthy economy, society and

environment for Canadians. 

The development of these indicators is founded on the new economics that recognizes

that the world’s natural capital provides us with services that are crucial to society. These

services include air and water purification, productive soils, climate regulation, flood

control and crop pollination—services that are too often taken for granted but which,

all would agree, have a value, and even an important one. 

As Chair of the NRTEE, I am therefore pleased to present this report, which outlines

a small set of indicators designed to supplement traditional macroeconomic indicators

such as the gross domestic product. This document also underscores the need for good-

quality information on the full range of Canada’s important national assets, and sees a

collaboration of federal departments such as Environment Canada and Statistics Canada,

as well as provincial governments, as crucial for their development. The NRTEE realizes

that expanding environmental monitoring and the System of National Accounts is a long-

term endeavour.  However, the recommendations flowing from the ESDI Initiative are

a first step toward better recognizing the true value of our natural capital. 

Harvey L. Mead

Chair, NRTEE
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Message  f rom the  ESDI Steer ing
Committee  Co-Chair s

You manage only what you measure. The measurements our society uses to judge success, such as

the gross domestic product, do not take into account the long-term implications of our current

actions. In fact, many economic indicators fail to measure those factors on which we depend for

continued quality of life, such as the services provided by the environment. 

The Government of Canada recognized this anomaly in the 2000 federal budget, when it mandated the

National Round Table on the Environment and the Economy (NRTEE) to develop a set of national

indicators of environment and sustainable development. These indicators will track the impact of

current economic practices on the natural and human assets that will be needed by future generations of

Canadians.

Beyond the indicators themselves, we are enthusiastically recommending that Canada become a world

leader in developing a revised System of National Accounts, which would include information on all

types of capital, including natural and human. In addition, the NRTEE strongly supports the creation

of a better national network to monitor Canada’s environmental assets. 

The NRTEE worked with key partners, such as Statistics Canada and Environment Canada, to create a

multi-stakeholder process that would result in indicators that are few in number, technically robust,

credible and easy to understand. Scientists, indicator researchers, non-governmental organizations,

academics, officials from all levels of government, and representatives from business and financial

organizations all helped in developing the recommendations presented in this report.

Stuart Smith Peter Pearse

Steering Committee Co-Chair Steering Committee Co-Chair
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The National Round Table on the Environment

and the Economy (NRTEE) undertook

the Environment and Sustainable Development

Indicators (ESDI) Initiative to find ways

to track the impact of current economic

practices on the natural and human assets that

will be needed by future generations of

Canadians. Observing that “we must come to

grips with the fact that the current means of

measuring progress are inadequate,” the

Minister of Finance announced the ESDI

Initiative in the 2000 spring budget. He stated

that the indicators developed by this initiative

“could well have a greater impact on public

policy than any other single measure we

might introduce.”

The ESDI Initiative was built on the need for
our national-level indicators and information
systems to take better account of those
assets that are necessary to sustain a dynamic
economy and a healthy society and environment
for Canadians. These assets represent the nation’s
“capital,” an economic term first used to
designate entities such as buildings and
equipment that enable future economic
production. The recommendations in this report
are based on the notion that other types of
capital—such as the environmental assets that
provide the “services” that make life possible—
are at least as important to the future economy
as factories and machinery. To
ensure development opportunities for future
generations, Canada needs to track and consider
all these important types of capital in making
economic decisions. Otherwise we risk
significantly depleting key human and natural
assets without even being aware of it. Similarly,
we risk under investing in assets that may be
important for future development opportunities.

The NRTEE has concluded that, at present,
Canada’s national information systems do not
provide data on the full range of Canada’s
national capital assets or on the various linkages
among environmental, social and economic
factors. Canada, like most other countries, relies
on various macroeconomic indicators—such as
the gross domestic product (GDP)—as well as a
System of National Accounts (SNA) to support
national-level decision making on economic
development. Currently, most economic
indicators and the SNA provide little
information about natural, human or social
capital. As such, they provide only a partial view
of the factors that affect development, and they



do not account for the true and full costs and
benefits of economic decisions. For instance,
they ignore the full cost of paving over fields and
burning fossil fuels. 

To remedy this asymmetry in the availability
of information, the NRTEE has produced a
small set of easily understood indicators to track
additional factors of importance to Canadians.
These new indicators have been designed to
supplement and provide context for
macroeconomic indicators such as the GDP, but
not to change them. The NRTEE recommends
that Statistics Canada publish these new
indicators annually, and that the Minister of
Finance incorporate them in the federal budget
statement. This step will provide Canadians with
a better context for understanding the state and
potential of our economy.

In addition, the NRTEE has identified a need
for good-quality information on the full range of
important national assets. It therefore
recommends both improving and expanding the
data structures and information systems required
to report on national capital. Specifically, it
proposes that the federal government expand, in
a stepwise manner, the System of National
Accounts to include new accounts covering
natural, human and social capital. Further, it
recommends investment in improved
monitoring and information systems to
overcome the paucity of good-quality, national-
level information on environmental issues.

I) NATIONAL NATURAL AND
HUMAN CAPITAL INDICATORS

Supplementing existing economic indicators
with the following small set of new indicators
will provide Canadians with a more robust
picture of the state of our national capital. Like
economic indicators, these indicators do not give
the full picture. Rather, they illustrate some
aspects of Canada’s natural and human capital.
Five of the six recommended indicators have
been calculated for this report, although several
are in a preliminary form.  

Air Quality Trend Indicator—tracks the
exposure of Canadians to a particularly harmful
type of air pollutant—ground-level ozone (O3).
This indicator is the first readily available
Canadian measure of air quality that weights
exposure to a pollutant by population. In other
words, this indicator tries to factor in the
number of people who are exposed to low-level
ozone, as well as the ambient concentrations of
ozone in different parts of the country.

Freshwater Quality Indicator—provides
a national measure of the overall state of water
quality as measured against major objectives for
water use in Canada (such as water for
drinking, aquatic life habitat, recreation and
agriculture). The indicator will show whether
water quality is impaired to the extent that water
quality objectives are not being met for these
water uses. It will be based on aggregated data
from existing provincial-level water quality
indices, most of which are calculated using the
Canadian Council of Ministers of the
Environment (CCME)’s methodology. The
indicator will show the proportion of water
bodies in the existing monitoring networks that
are classified as “marginal” or “poor.”

Greenhouse Gas Emissions Indicator—tracks
Canada’s total annual emissions of greenhouse
gases, including carbon dioxide (CO2),
methane, nitrous oxide, hydrofluorocarbons,
perfluorocarbons and sulphur hexafluoride.
Based on the existing national greenhouse gas
inventory developed by Environment Canada,
the indicator measures aggregate emissions of
these gases in megatonnes of CO2 equivalent.
This indicator, already developed by
Environment Canada, will help Canadians track
their progress in helping to address climate
change.

Forest Cover Indicator—tracks changes in the
extent of Canada’s forests. This indicator
represents a new use for existing satellite data
and will provide the only regularly updated
national indicator of forest cover. 
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Extent of Wetlands Indicator—tracks changes
in the total area of wetlands in Canada. This is
the only indicator that cannot be calculated at
present, since time-series data on wetlands
for the full country do not yet exist. The
indicator has nonetheless been recommended
due to the importance of wetlands,
which support substantial economic activity and
are good proxies for the overall condition of our
biodiversity. The development of a robust
national indicator, based on remote-sensing data,
will require approximately two years. 

Human Capital Indicator (Educational
Attainment)—tracks the percentage of the
workforce population with educational
qualifications beyond the secondary school
level. It measures the percentage of the
Canadian population aged 25 to 64 years
who have upper-secondary (e.g. vocational
or apprenticeship training) and tertiary-level
(e.g. community college, CEGEP or university)
educational qualifications. Human capital refers
to the “knowledge, skills, competencies and
attributes embodied in individuals that facilitate
the creation of personal, social and economic
well-being.” This indicator will reveal our
investment trend in an important aspect of
human capital—a well-educated workforce—
and will help us understand our ability to compete
in a global, knowledge-based economy. 

II) AN EXPANDED SYSTEM
OF NATIONAL ACCOUNTS

The System of National Accounts serves as the
basis for most of our important macroeconomic
indicators, including the GDP. As such, it
provides the most widely used framework for
analysis of the Canadian economy. To support
the new indicators of national capital, and to
provide comprehensive information about
Canada’s capital assets, the NRTEE recommends
extending the SNA to include measures of
natural, human and social capital. 

Extending the SNA will allow measurement of
our overall base of capital assets, and will help
clarify linkages between environmental, social
and economic factors. It will provide a more

complete picture of the state of, and changes
in, Canada’s total wealth, as well as support
more informed decision making on a wide range
of issues.

A comprehensive extension of the SNA to
provide a robust set of data covering each of the
main types of capital will require years of effort.
However, it should be pursued actively as a long-
term objective to support the ongoing
development of a strong, innovative Canadian
economy. This work will build on steps already
taken by Statistics Canada in the 1990s to
develop selected accounts on natural capital,
such as subsoil mineral assets.

III)IMPROVED ENVIRONMENTAL
DATA

Data availability is the third crucial element of
the recommendations resulting from the ESDI
Initiative. Much of Canada’s environmental
information is incomplete and of surprisingly
poor quality in some areas. Environmental
information collected in different parts of the
country is not comparable or consistent in many
cases. There are very few nationwide databases
that are regularly updated, even for basic
environmental matters such as water quality.
As a result, few regularly updated national
indicators are possible, because of a lack of
corresponding information systems. 

Further progress on national-level reporting will
require substantial resources in the form of
stable and ongoing funding for the Canadian
Information System for the Environment
(CISE).  It will also require improved
partnerships among all levels of government and
between governmental and non-governmental
organizations. The objective is to collect
appropriate information, share it and make it
accessible to all Canadians. This information is
needed for national-level reporting, and is
essential if government and the public are to
make informed decisions on environmental and
natural resource management issues. 

E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t  I n d i c a t o r s  f o r  C a n a d a  •  E x e c u t i v e  S u m m a r y xix



E x e c u t i v e  S u m m a r y  •  E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t  I n d i c a t o r s  f o r  C a n a d axx

IV) THE STATE OF THE DEBATE

Despite various and inevitable methodological
and philosophical disagreements about precisely
what and how to measure, most participants
agreed that the proposed indicators—of air
quality, water quality, greenhouse gas emissions,
forest cover, extent of wetlands and educational
attainment—all provide important information
for Canadians that can be linked to economic
activity. 

Several important areas of disagreement did arise,
however. One of the most contentious issues was
whether and how to aggregate information about
Canada’s overall capital. Much of the discussion
here focused on the prospects for developing an
aggregated, monetized indicator of the net value
of national capital. The benefits of a single,
aggregated indicator of national sustainability
were weighed against the difficulty of monetizing
all types of capital. 

More fundamentally, an aggregated indicator is
only appropriate if it can be assumed that all
types of capital can be substituted for one another
and that this is desirable. Because of the
controversial nature of this issue, prudence
dictates that Canada’s information system not
assume that all forms of capital are entirely
substitutable. Accordingly, the ESDI model
includes discrete indicators of some aspects of
human and natural capital. The extended SNA
will provide the basis both for tracking a broader
set of capital assets and for developing an
aggregate measure of selected types of capital
whose stocks and benefits can be credibly
converted to monetary values.

There was widespread support among the
participants in the ESDI Initiative for developing
indicators based on a capital model to address
intergenerational equity issues. Several
participants, however, felt strongly that there
should have been greater emphasis on
measurement of intragenerational equity.

Various participants also argued that the set of
ESDI indicators should provide information in
addition to that on the state of capital stocks.

Because broad indicators such as overall forest
cover failed to reveal important qualitative data,
some felt strongly that more detailed indicators
were required. Also, some program participants
recommended including information about the
“pressures” faced by the various stocks of natural
capital. Some also supported a consumption
indicator such as the “ecological footprint.” This
type of indicator would inform Canadians about
the environmental impact, for example, of their
driving habits, energy use, consumption patterns,
waste production and other types of behaviour. 

V) PUTTING RECOMMENDATIONS
INTO ACTION

The timely and effective implementation of the
recommendations presented in this report will
require the active involvement of many
organizations at all levels within Canadian
society. The recommendations range from the
short term (i.e. most indicators) to the longer
term (i.e. the extension of the SNA to cover
three new types of capital and link them to
existing economic accounts). Although the
NRTEE is handing over these recommendations
to the federal government for implementation, it
will make a concerted effort over the next year
to promote the implementation of its
recommendations, and to sensitize both the
informed public and decision makers regarding
the use of the indicators and the value of a
broader approach to national accounting and
environmental monitoring.

The NRTEE recommends that the Department
of Finance take the lead role in committing to
use the proposed indicators and in helping to
shape priorities for the evolution of the SNA.
Statistics Canada has committed to play the lead
role in reporting the recommended indicators
annually and, when properly resourced, to
developing the System of National Accounts to
cover the full range of capital
assets. Environment Canada has committed
to implement the Canadian Information System
for the Environment. 



The NRTEE’s ESDI Initiative has resulted

in recommendations in three broad

areas. The first area of recommendations

relates to the immediate need to report

on a small set of illustrative indicators

that link national natural and human

capital to economic factors. The second

and third areas focus on medium- to

long-term improvements in the national

analytical framework and information

base that will encourage

sustainable development. The three

main areas of recommendations are

summarized in the following text.

1. Report annually a small set of new,
national-level natural and human capital
indicators. The NRTEE recommends
that Statistics Canada publish annually six
easily understood, credible indicators in two
broad areas:

• Natural capital
- Air Quality Trend Indicator
- Freshwater Quality Indicator
- Greenhouse Gas Emissions Indicator
- Forest Cover Indicator
- Extent of Wetlands Indicator, and

• Human capital: Educational Attainment
It further recommends that the Minister of
Finance incorporate these indicators into the
federal budget statement to complement
existing economic indicators.

2. Expand the System of National Accounts.
The NRTEE recommends that the
Government of Canada expand the System
of National Accounts to include more
detailed information on natural, human and,
over time, social capital. It will be important,
as well, to complement the above small set
of natural and human capital indicators with
a more complete national accounting system.
This will provide comprehensive
information about Canada’s capital assets as
the basis for future development of the
country and for maintenance of our social
well-being and environmental health. 

3. Improve national environmental
information systems. The NRTEE
recommends that the Government of
Canada work with all levels of government
to improve the quantity and quality
of environmental information. The
Canadian Information System for the
Environment should play a central role
in coordinating the provision of this
information.
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INTRODUCTION
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1.1 OVERVIEW

The Environment and Sustainable Development
Indicators (ESDI) Initiative has been an effort to
track, at the national level, the impact of current
economic practices on the natural and human
assets that will be needed by future generations of
Canadians. Observing that “we must come to
grips with the fact that the current means of
measuring progress are inadequate,” the Minister
of Finance announced the ESDI Initiative in the
2000 spring budget. He stated that the indicators
developed by this initiative “could well have a
greater impact on public policy than any other
single measure we might introduce.”

The basic premise adopted by the National
Round Table on the Environment and the
Economy (NRTEE) in carrying out the ESDI
Initiative is that our society must take better
account of those assets that will be necessary to
sustain a healthy society and economy. These
assets represent the nation’s “capital,” an economic
term first used to designate entities such as
buildings and equipment that assured economic
production in the future. The NRTEE’s
recommendations rest on the notion that other
types of capital—such as the environmental assets
that provide the “services” that make life
possible—are at least as important to the future
economy as factories and machinery. Canada
must start to explicitly track and include
consideration of all the key types of capital
in economic decisions. 

Put another way, the NRTEE has concluded that
the current focus of most of our economic
indicators on current production should be
balanced with an increased emphasis on wealth, 
where wealth is a broader concept that 

encompasses the basis for generating production
now and in the future. Achieving this goal will
require significant improvements in the types of
information collected at the national level,
particularly with respect to Canada’s natural
capital (which includes environmental aspects)
and our human and social capital. 

Without a system to track all types of important
capital, we risk significantly depleting important
assets without even realizing it. Moreover, we
do not account for the true and full costs and
benefits of economic decisions. For instance, we
have not yet learned to count the full cost of
actions such as paving over fields or burning fossil
fuels. A primary purpose of the system of national
indicators and information systems presented here
is to remedy this asymmetry in the availability of
information. 

The NRTEE was asked to develop a small set of
easily understood national environment and
sustainable development indicators, using the
input of a broad range of stakeholders and
experts. Therefore, the first broad area of
recommendations relates to the regular reporting
of selected indicators for natural and human
capital. The indicators’ role is to complement the
macroeconomic indicators that currently help
summarize the state of the national economy. The
NRTEE proposes that the indicators be published
annually by Statistics Canada and incorporated by
the Department of Finance into the federal
budget statement.

The remaining two areas of recommendations
go beyond the topic of indicators to address
improvements to the crucially important data
structures and information systems that are
necessary to reporting on a broader range of

Introduct ion
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capital. On the one hand, the NRTEE is calling
for the creation of a solid analytical basis for
incorporating longer-term factors into economic
decision making, by expanding Canada’s System
of National Accounts (SNA). The expanded
SNA would include new accounts on previously
overlooked types of capital—natural, human
and, eventually, social. On the other hand, the
lack of high-quality information on these types
of capital has prompted the NRTEE to strongly
recommend greater monitoring and better
information systems, particularly with regard to
environmental issues. 

This report presents the conclusions and
recommendations arising from the ESDI
Initiative. Sections 2 and 3 describe the context
for the recommendations, including the reasons
why Canada needs an expanded information
base to supplement economic indicators such
as the gross domestic product (section 2), and
a description of the capital model on which
the NRTEE’s recommendations are based
(section 3). Sections 4 and 5 describe the
indicators and the information-related
recommendations, respectively. Section 6 reviews
the various important issues that are still under
debate regarding important but difficult issues
related to environment and sustainable
development indicators. Finally, Section 7
concludes with an outline of the recommended
next steps.

1.2 THE ESDI INITIATIVE

To lead the ESDI Initiative, the NRTEE
assembled a 30-member Steering Committee
(see pages v, vi). Members included
representatives from organizations involved
in developing indicators of sustainability,
non-governmental organizations, academics,
government officials, and representatives from
business and financial organizations. 

From the outset, the NRTEE collaborated
closely with Statistics Canada and Environment
Canada to ensure the credibility and
applicability of its recommendations and
proposed indicators. 

Important criteria for selecting the indicators
were that they be clear, transparent, as
unambiguous as possible, and scientifically
credible. Therefore, many different individuals
participated in helping to identify and
develop the indicators and in commenting
on draft recommendations. Included in the
indicator selection process were potential
audiences for, and users of, these indicators, as
well as many experts in indicator development.
Participants in the process are listed
in Appendices A to D.

The ESDI Initiative unfolded in three phases:1

• Phase 1 (September 2000 to March 2001)
focused on the development of the overall
capital model on which to base the
indicators. Activities during this phase
included reviews of existing work in the area.
As well, the NRTEE convened the first
National Conference on Sustainable
Development Indicators and a workshop for
potential audiences (March 27 and 28,
2001) to review the proposed capital
framework.

• Phase 2 (April 2001 to June 2002) was
devoted to developing suitable indicators.
Much of this work was conducted by
advisory “cluster groups” of experts, who
focused on identifying possible indicators of
natural and human capital. From this list of
indicators, the ESDI Steering Committee
selected a core set of draft indicators and
started to develop its recommendations to
extend the System of National Accounts. 

As well, the NRTEE convened a second
national conference and workshop for
potential audiences (June 19 and 20, 2002)
to review the proposed indicators. Following
these events, the Steering Committee refined
its recommendations.



• Phase 3 (July 2002 to March 2003) involved
further review of the recommendations,
technical refinement of the proposed
indicators, and the detailed development of
long-term recommendations linked to data
collection and reporting. 

This report reflects the views of the ESDI
Steering Committee and the NRTEE. It includes
recommendations as well as a discussion of issues
that remained unresolved. Following delivery of
this report to the government, the Minister of
the Environment will be asked to report to
Cabinet with advice on an appropriate
government response to the recommendations.
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2.1 WHY WE NEED BETTER
INFORMATION

Determining whether society is on a desired
course requires a measurement system that
supplies decision makers with the signals they
need to make effective choices. Indicators
represent an important part of such a system
because they summarize significant information
about complex systems. 

The Minister of Finance instigated the ESDI
Initiative because of widespread agreement in
Canada and elsewhere that the national-level,
macroeconomic indicators currently in use to
judge a society’s success provide only part of the
information needed: they exclude many of the
factors on which we depend for continued
development as a society, particularly the services
provided by a clean environment and by our
education system. Moreover, macroeconomic
indicators emphasize current income rather than
wealth, but it is the latter that is the basis for
generating income in the future. By neglecting
the needs of future generations, macroeconomic
indicators ignore the main concern of sustainable
development. The NRTEE hopes that, by
expressing the concern for intergenerational
equity in terms of “capital,” it can provide a link
to the economic issues that are the purview of
the Minister of Finance.

The limitations of the commonly used indicators
are highlighted by the example of the gross
domestic product (GDP). For the past 50 years,
the GDP has been the main national measure
used by decision makers and the informed
public alike to understand national economic
performance. The GDP measures the total 
monetary value of the transactions that occur 
within the formal marketplace. As such, it
provides only a partial view of the factors that
affect development. It excludes, for example, the
benefits associated with the work of volunteers
and the services provided freely by the
environment (such as protection from ultraviolet
radiation). Moreover, because it is designed as a
measure of total economic activity, the GDP
indiscriminately includes as a positive
contribution every market transaction, even the
regrettable costs of treating a child for an asthma
attack caused by polluted city air. The GDP was
not designed to act as a summary indicator of the
overall progress of a society, but that is often how
it is used.

The first objective of the ESDI Initiative was
to address the limitations to macroeconomic
indicators such as the GDP by developing
new indicators that would track some of the
additional factors that are of importance to
Canadians. These new indicators have been
designed to supplement and provide context
for macroeconomic indicators, but not to
change them. 
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A second goal for the ESDI Initiative was to
extend the System of National Accounts. These
accounts provide information needed to support
economic analysis and development decisions,
and the GDP is one of the many indicators
derived from them. The SNA pertains solely to
current transactions that are valued in monetary
terms. As such, the accounts cannot be used to
analyze the benefits associated with activities that
occur outside the marketplace. For instance, they
do not account for the value of the numerous
ecosystem services for which no one pays directly,
or for the impacts of pollution. 

Equally important, the national accounts take a
narrow view of expenditures on human
development and related “intangible” outlays,
treating them as current consumption
expenditures rather than investments. Under a
broader view, they would be seen as investments
in human capital that can raise economic output
and incomes in the future. Like the
recommended indicators, the proposed extension
of the System of National Accounts will not affect
the way the GDP is calculated or its underlying
databases.

Data availability is the third crucial piece of the
vision proposed by the ESDI Initiative. The
NRTEE found the quality of environmental
information to be highly varied and its availability
patchy. Two problems often emerged. The first
was the lack of nationally consistent databases,
resulting in little comparability between
information collected in different parts of the
country and a limited ability to aggregate the data
on a countrywide basis. 

The second problem was linked to the paucity of
relevant time series, with gaps of years existing in
the monitoring records of some key
environmental quality factors, such as water
quality. In other words, few regularly updated
national indicators are possible, because of a lack
of corresponding information systems. 

In this context, progress toward national-level
reporting on important types of capital will
depend on increased environmental monitoring,
as well as improved partnerships among all levels
of government and among governmental and
non-governmental organizations.
The development of these partnerships to create a
more nationally consistent environmental
information system is one of the main goals of
the Canadian Information System for the
Environment (CISE). The purpose of CISE is to
catalyze the creation of a system that collects
appropriate information, shares it, and makes
it accessible to all Canadians.  Such information
is needed for national-level “macro” reporting,
as well as to enable the federal and provincial
governments to manage their environmental
and natural resources mandates. 

The ESDI Initiative has resulted in
recommendations on a set of illustrative
indicators that will better link issues of
environment and economy. These indicators
are part of a long-term vision that has been
developed to provide a better analytical
framework for encouraging sustainable
development. This vision includes three
main components:

1. National indicators of natural and human
capital: The NRTEE recommends that the
Government of Canada generate and report
annually on the small set of illustrative, easily
understood, credible indicators of natural and
human capital as described in this report. These
will supplement existing economic indicators,
such as the GDP and employment rates.
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2. An expanded System of National Accounts:
The NRTEE recommends the creation of
detailed, disaggregated accounts to support the
proposed small set of natural and human capital
indicators. These accounts (rather like the detailed
economic accounts supporting the GDP) would
be included in, and compatible with, the existing
System of National Accounts. In addition,
in order to provide comprehensive information
about Canada’s capital assets, the NRTEE
proposes that the Government of Canada work to
expand the SNA beyond the areas represented by
the indicators, so as to include detailed
information on all types of natural, human and—
ultimately—social capital.

3. Better national environmental information:
The NRTEE recommends that the Government
of Canada work with all departments with
relevant mandates and all levels of government
to improve the quantity and quality of national-
level environmental information. In particular,
regularly updated national information on various
aspects of natural capital is weak. The NRTEE
proposes that the Canadian Information System
for the Environment play a central role in
coordinating the provision of this information. 

2.2 RELATED INITIATIVES

The ESDI Initiative has benefited from, and
built on, the significant activity taking place in
Canada and internationally to develop new
approaches to environment and sustainable
development indicators. For example, the
NRTEE has engaged and supported a number
of expert groups and organizations working
on these issues in Canada. These efforts have
highlighted the fact that many levels of
government, businesses and non-governmental
organizations are developing new means to
assess, and report on, progress toward various
aspects of sustainable development. 

Different information initiatives are designed to
achieve different goals. Some, such as the one
spearheaded by the Fraser Basin Council, focus
on the regional or community level to track the
links between the health of residents, the state of
local ecosystems and the state of the regional
economy. Others are working to evaluate the
impact of a wide range of social and
environmental factors at the provincial level.
This is the goal of two Canadian initiatives—the
Alberta Genuine Progress Indicator Accounting
Project as developed by the Pembina Institute
for Appropriate Development, and efforts by
GPI Atlantic to calculate various aspects of
genuine progress for Nova Scotia.

Some initiatives are international in scope. The
World Bank’s ongoing work on the “wealth of
nations” and the World Economic Forum’s
Environmental Sustainability Index represent
different approaches to comparing countries
based on a range of economic, environmental
and social factors. The first approach focuses on
monetizing key types of capital; the second
concentrates on weighting and aggregating
a broad range of environmental sustainability
indicators based on various types of physical
units.

A few initiatives have a different starting point.
Instead of tracking the sustainability of our
development path, initiatives such as the
Canadian Policy Research Network’s Quality of
Life Indicators Project (QOLIP) focus on
measuring the existing quality of life or well-
being. These initiatives often feature
consultation and dialogue with citizens to
determine what they consider important for
assessing quality of life in Canada, and to discuss
the broad range of complex factors that
contribute to that assessment.
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Many initiatives do not try to cover the entire
scope of sustainable development but focus
instead on a particular aspect. Within the federal
government, various departments have ongoing
projects to develop sustainable development
indicators related to their own mandates.
For example, Natural Resources Canada has
been developing national indicators in the forest,
energy and minerals sectors; Environment
Canada has been developing national indicators
that track selected environmental issues;
Agriculture and Agri-Food Canada has created
indicators of environmental sustainability for
agriculture, and the Department of Fisheries and
Oceans has been looking at a range of measures
for widely distributed, complex marine
biological resources. Also, several provincial
governments (i.e. Alberta, British Columbia,
Manitoba and Saskatchewan) are developing
environment and sustainable
development indicators at the provincial scale. 

The NRTEE has drawn heavily on many of the
methodologies, data sets and approaches already
developed. However, it was assigned a specific
mandate that defined its approach to indicators.
Dealing mainly (but not exclusively) with the
environment, the focus of the ESDI Initiative was
the long-term sustainability of Canada’s
development. In effect, it has been an effort to
improve and popularize the information available
to Canadians to assess intergenerational equity.
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The Capita l  Model
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The NRTEE’s recommendations, especially

those regarding the System of National

Accounts, are based on a capital

framework. The overall goal of this

approach is to track stocks of the

various types of capital that are used to

support development at present and

that will provide options for

development choices in the future. 

For the purposes of this approach, capital is
considered to comprise Canada’s national base
of assets that enable us to create the set of
economic and social outcomes that support
continued development. These assets
include produced capital, which consists of
machinery, buildings, transportation networks,
etc.; natural capital, which provides us with
space to live, raw materials to utilize, and a clean
environment within which to function; human
capital, which enables us to make the most of
our knowledge and abilities; and social capital,
which facilitates the countless human
interactions necessary for a healthy society.
To maintain options for future generations to
develop as they see fit, we need to maintain
access to these assets over time. 

Apart from the maintenance of healthy
ecosystems as a goal in itself, an important
objective of sustainable development is to ensure
that today’s economic activity does not prevent
future generations from creating their own
healthy economy and pursuing their own
choices for quality of life. This focus on capital
preservation does not imply a static economy.
The elements of what constitutes a good life

change constantly. One objective
of sustainability, therefore, is to allow the current
generation to pursue its vision of a good life,
while ensuring that other generations have equal
or greater means and options—adequate
capital—to pursue their own goals. 

This model requires a broad view of capital that
includes elements not traded in the marketplace.
The model proposed by the NRTEE identifies
four types of capital—produced, natural, human
and social—as noted above.

The Four Types of Capital

• Produced Capital: produced goods that
provide benefits to their owners over time, by
helping to produce other goods and services.
Produced capital includes equipment,
buildings, machinery and other infrastructure.

• Natural Capital: the costed and uncosted
environmental stocks and systems that
provide us with the many natural materials
and services upon which we rely to sustain
economic activity, including natural resources,
land and ecosystems. Many commentators,
including those involved in the ESDI
Initiative, consider environmental
assets to be essential to our survival.

• Human Capital: the “knowledge, skills,
competencies and other attributes embodied
in individuals that facilitate the creation of
personal, social and economic well-being.”1

This definition of human capital extends
beyond those capital assets linked directly to
productivity to encompass factors that reflect
the broader values associated with a healthy,
well-educated population.



• Social Capital: the least understood of the
types of capital included in the ESDI
framework, social capital can be defined
roughly as “the relationships, networks and
norms that facilitate collective action,”
including both formal and informal
institutional arrangements.”2 It includes
“social cohesion” and is a significant feature
of many quality-of-life measurements.

This emphasis on capital shifts the focus from
traditional measures of current economic
activity, such as the GDP, to trends in the use of,
and investment in, the stocks of the different
forms of capital that underpin development.
Indicators and accounts developed according to
this capital model should thus be able to help us
in two important respects:
• obtaining a sense of the overall state of, and

trends in, the capital stocks on which the
economy depends for current and future
performance; and

• understanding the linkages between various
types of capital stocks. Are we increasing one
type of capital at the expense of another?
And will this affect the long-term
sustainability of the economy?

Like any other approach or framework for
indicators, the capital model does have
limitations. From a practical point of view, there
are limits to our current ability to measure and
report on all dimensions of each type of capital.
Equally important, the capital model still
presents only a partial picture of how we as a
society are faring. Indeed, several participants in
the ESDI Initiative believe the full picture will
need to be painted. Some of the missing aspects
relate to intangible concepts that are hard to
present as national indicators within this context
(personal satisfaction, social connectedness, etc.).
Another important limitation of the capital
model, as it is applied here on a national basis, is
that it does not directly account for the impact
of Canadian consumption on the rest of the
world’s natural capital (see section 6.3 for
further discussion of this issue).

Despite these limitations, the capital model is
emerging as a practical and robust basis for
indicators of sustainable development, one with
the ability to link current economic activity to
long-term considerations. Recent initiatives such
as the “wealth of nations” work by the World
Bank, the work of the U.S. Interagency Working
Group on Sustainable Development Indicators
and the work on “genuine progress indicators” in
Canada (by the Pembina Institute for
Appropriate Development and GPI Atlantic) all
use, to some extent, a capital-based approach.
The NRTEE strongly endorses the capital model
as the appropriate basis on which to expand the
System of National Accounts and develop new
indicators so as to provide more complete
information about the impact of current choices
on future opportunities.
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National  Indicator s  o f  Natural
and Human Capita l

The NRTEE recommends that, in addition

to the GDP and other popular economic

indicators, the Government of Canada

should report annually a small set of

indicators illustrating key aspects of

natural, human—and, eventually,

social—capital. To start with, this set

should include the following indicators:

• Natural capital:
- Air Quality Trend Indicator
- Freshwater Quality Indicator
- Greenhouse Gas Emissions Indicator
- Forest Cover Indicator
- Extent of Wetlands Indicator, and

• Human capital: Educational Attainment.

Each of these indicators illustrates an aspect of
natural or human capital, but is by no means
representative of the entire state of that form of
capital. These indicators also represent but a
sampling of the types of capital that are
important to future generations.

Supplementing common indicators such as the
GDP and the unemployment rate with this set
of new indicators will, however, highlight the
long-term implications of current economic
activity. Like macroeconomic indicators, the
recommended indicators illustrate selected
issues, but do not summarize the entire state
of Canada’s national capital assets. All of these
indicators were tested with a range of potential
audiences, all of which considered them relevant
and easy to understand. 

In addition to providing information on
representative aspects of the state of natural and
human capital in Canada, these indicators will
have other benefits. For example, their
production will support the creation of
nationwide databases on important
environmental areas (e.g. water quality). It is also
anticipated that these indicators will be useful to
other indicator initiatives that currently address
aspects of national performance or well-being.
The federal Treasury Board, for instance, might
use the indicators in its annual performance
report to supplement the existing environmental
indicators employed in this report. 

Of the six selected indicators, only one is
unavailable for reporting at the national level.
For several others, there is a two-stage
recommendation: reporting of an initial
indicator for which data and analysis are
currently available, followed by use of a
more robust indicator in the next few years
if the necessary resources are made available. 

The following section provides an overview
of each of the indicators recommended by
the NRTEE. 

4.1 NATURAL CAPITAL

Natural capital can be divided into three
categories: natural resources, land and
ecosystems. All are essential to preserving
economic options for future generations.
Natural resources provide the raw materials used
in the production of manufactured goods and
inthe provision of many services. Economic
activity occurs on land. And ecosystems provide 
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numerous essential services, including the
cleansing of fouled air and water and the
provision of productive soil, wildlife habitat and
a predictable and relatively stable climate. 

Like produced capital, natural capital is subject
to deterioration from, for example, natural
resource extraction, modification of land areas,
or excessive waste loadings. Unlike produced
capital, however, the deterioration of many types
of natural capital can be avoided through
environmentally sustainable practices. Indicators
can help provide warning signals if human
activities are disrupting ecosystem functioning to
the point where the services provided by
ecosystems are declining, or if these activities are
changing land use patterns so significantly as to
preclude future development options.

The NRTEE recommends the regular reporting
of the following five indicators, as noted above:
• Air Quality Trend Indicator: a population-

weighted measure of exposure to ground-level
ozone;

• Freshwater Quality Indicator: a national
sample of the state of water quality;

• Greenhouse Gas Emissions Indicator: the
national total of annual emissions of
greenhouse gases;

• Forest Cover Indicator: the percentage of
Canada’s total ground area that is covered by
forests; and

• Extent of Wetlands Indicator: the percentage
of Canada’s total ground area that is covered
by wetlands. 

These indicators are all linked to different types of
environmental capital assets that provide
important ecosystem services. For instance, the air
and water quality indicators point to whether we
are burdening our ecosystems with pollutants,
while the forest and wetland indicators track the
extent of key types of ecosystems. 

As is emphasized throughout this report, these
indicators do not represent a comprehensive list
of important natural capital indicators. The small
number of indicators recommended reflects the
NRTEE’s mandate to identify a manageable
number of illustrative, easy-to-understand
indicators of importance to most Canadians.
It must be noted that determining national
indicators for each specific type of natural capital
poses conceptual challenges. For example,
developing relevant capital indicators related to
ecosystem services is problematic. It is difficult to
observe ecosystem processes and to
value ecosystem services. Furthermore, it is
impossible to quantify the “stock” of
environmental assets. In many cases, we can only
observe outcomes (e.g. air and water quality).

These challenges, as well as the limited quantity
and quality of data with respect to many aspects
of natural capital, restrict the number of natural
capital indicators that can at present be reported
at the national level. Additional indicators of
natural capital will emerge over time. 
The NRTEE recognizes in particular
the importance of developing a national indicator
of biodiversity, and it supports the ongoing work
of the Federal–Provincial–Territorial Working
Group on Biodiversity to develop a Canadian
Biodiversity Index The initial development of
the index framework is currently underway and
expected to be completed by March 31, 2003.
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The following section describes each
recommended indicator. Where possible, the
indicators have been calculated in the subsection
entitled “The Indicator Today,” although several
are still in a preliminary form. The interpretation
of these indicators is preliminary as well. 

In keeping with this report’s “State of the
Debate” format, the indicator descriptions also
outline any important areas where consensus
could not be reached within the ESDI Steering
Committee.

4.2 NATURAL CAPITAL 1: AIR
QUALITY TREND INDICATOR

4.2.1 Description of the Proposed Indicator

Poor air quality is clearly linked to a variety of
health problems, including aggravation of
asthma attacks, increased severity of bronchitis
and emphysema, and decreased lung function. 

The national Air Quality Trend Indicator will
provide an indication of the exposure of
Canadians to a particularly harmful type of air

pollutant—ground-level ozone (O3). This
indicator is a population-weighted measure of
exposure to ozone. It is the first readily available
Canadian measure of air quality that weights
exposure to a pollutant by population. In other
words, this indicator tries to factor in the
number of people who are exposed to low-level
ozone, as well as the ambient concentrations of
ozone in different parts of the country.

4.2.2 The Indicator Today

The Air Quality Trend Indicator measures the
average daily eight-hour maximum ozone
exposure for the population covered by selected
National Air Pollution Surveillance stations; it
then weights these amounts by the population
living in these areas as based on census figures.
Chart 1 shows the indicator for 1986 to 2000. It
is based on those stations that functioned
throughout this entire time period,
and is measured for the April to September
period (when ozone levels become problematic). 

Blue line: Air Quality Trend Indicator
Red line: Best-fit approximation of the indicator
Source: Calculated for the NRTEE by Statistics Canada and Environment Canada.

Chart 1 – Air Quality Trend Indicator, 1986 to 2000
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The chart shows that the Air Quality Trend
Indicator increased slightly between 1986 and
2000. In plain terms, this suggests that air
quality (as measured by this indicator) has not
improved over this time period. Although several
factors can influence this indicator (weather
being perhaps the most significant), it still
suggests that our efforts to reduce pollution have
not yet eased the burden of ozone exposure
experienced by most Canadians.

4.2.3 Rationale

The proposed Air Quality Trend Indicator is a
measure of an important service provided by
natural capital: the provision of air that is clean
and does not negatively affect human health. 

Ground-level ozone was chosen for this indicator
for two reasons: the availability of reliable data
linking human health effects to specific ambient
concentrations of low-level ozone, and the
existence of an extensive ambient concentration
time series. However, the fact that other types of
pollutants are not included in this version of the
indicator should not be interpreted to mean that
they are not associated with potential health
impacts. In particular, fine particulate matter
(PM2.5) is a pollutant of increasing concern. 

Air quality is one area where a national database
is already in place. The National Air Pollution
Surveillance (NAPS) network is a joint
program of the federal, provincial and
municipal governments to monitor and assess
the quality of ambient air in Canadian
urban centres. In 2000, there were 271
stations in 163 cities distributed across the
provinces and territories. The interjurisdictional
and cooperative nature of the NAPS program
contributes to a uniform database by
standardizing instrumentation, instrument
operation, calibration materials, sampling probe
and station siting criteria, and quality assurance
programs.

The proposed indicator provides a different type
of air quality information than is already readily
available to the public through existing air
quality indices. These various indices, versions of
which are calculated by many jurisdictions,
including the federal and many provincial
governments, often measure the concentrations
of multiple pollutants and compare them against
set air quality guidelines. All try to express the
severity of exposure through a single, easily
understood value. The reported value of many of
these indices is not an aggregation of several
pollutants; it is generally based on only the
pollutant with the highest measured
concentration. 

While indices of this nature are excellent tools
for informing individuals about the relationship
between the “worst” pollutant and its air quality
target on any given day, the focus on only the
highest measured pollutant ensures that these
values are not well suited to the analysis of long-
term air pollution trends. Furthermore, air
quality standards vary from one jurisdiction to
another, making aggregation of these indices
across jurisdictions difficult. 

With respect to several pollutants, including
ozone, knowledge of the relationship between air
quality and health has increased since the scales
and guidelines for the various air quality indices
were established. The fact that existing national
health-based guidelines are relatively outdated
was a further argument against incorporating
such guidelines into the current Air Quality
Trend Indicator.  

For all these reasons, the ESDI Steering
Committee decided to forgo the use of existing
health-based air quality guidelines in the
development of this indicator, even though some
members felt strongly that the use of such
directives could potentially assist Canadians in
correctly interpreting the indicator.
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4.2.4 Producing the Indicator and
Future Improvements

The following agencies will be involved in
producing and/or publishing this indicator:
• Statistics Canada will publish the Air Quality

Trend Indicator as part of its regular reporting
of all the ESDI Initiative indicators;

• Statistics Canada will determine the
population weighting;

• Environment Canada’s NAPS network is
already producing the air quality monitoring
data needed for this indicator; and 

• CISE has funded a project that will improve
the timeliness with which data are submitted
to NAPS, thereby enabling more frequent
updating of the Air Quality Trend Indicator.

During the early stages of developing this
indicator, the ESDI Steering Committee
considered including both ozone and fine
particulate matter (PM2.5) data, since fine
particulate matter is also well correlated with
health impacts. However, the current indicator
has been restricted to ozone due, in part, to the
limited nature of the PM2.5 data. This situation
is changing, however, for the monitoring
network for PM2.5 is steadily improving and will
soon provide a robust time series. 

Aggregation difficulties also led to the
conclusion that focusing on only one type of
pollutant is preferable for the time being. Simply
combining the concentrations of the two

pollutants into one indicator would create
undesirable masking effects. Take, for example, a
situation where the ambient concentration of
one pollutant goes down while the other goes up
by the same amount—the overall indicator
would stay the same. The accepted approach,
therefore, is to compare the ambient
concentrations of each pollutant with acceptable
health-based guidelines to derive the aggregated
indicator. At present, however, there are no
credible, up-to-date health-based guidelines for
ozone or PM2.5.

Environment Canada and Health Canada
are currently working on an improved health
risk–based air quality index. It is hoped that this
process will inform the methodology for a trend
indicator based on more than one pollutant.
This process will eventually lead, too, to an
indicator that directly links potential health
impacts to exposure to pollution. The NRTEE is
proposing that Health Canada and Environment
Canada continue work on this new air quality
index.

4.3 NATURAL CAPITAL 2:
FRESHWATER QUALITY
INDICATOR

4.3.1 Description of the Proposed Indicator

Clean water is a crucial ecosystem service
that supports natural habitats as well as many
economic activities. Agriculture, tourism and
industrial activities, for instance, are all affected by
the levels of pollution found in lakes, rivers and
other water bodies.

The Freshwater Quality Indicator will provide
a national measure of the overall state of water
quality as measured against objectives related to
major water uses in Canada (such as water for
aquatic life, recreation and agriculture). The
indicator will show whether water quality is
impaired to the extent that water quality objectives
are not being met for these beneficial water uses
(i.e. uses that do not harm water quality). As one
of the most comprehensive national indicators of
water quality, it will aggregate for the first time
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data from existing provincial water quality indices,
and will show the proportion of monitored water
bodies that are classified as “marginal” or “poor.”1

This indicator is based on the Canadian Council
of Ministers of the Environment (CCME)’s water
quality index.

4.3.2 The Indicator Today

A number of Canadian jurisdictions are already
calculating water quality indices based on existing
networks of monitored water bodies. Water
quality indices based on CCME methodology are
currently calculated for water bodies in Alberta,
British Columbia, Manitoba, New Brunswick,
Newfoundland and Labrador, Northwest
Territories (for the Mackenzie River), Ontario,
Nova Scotia and Prince Edward Island. Although
it does not use the CCME methodology, a similar
type of water quality data is collected in Quebec. 

The national Freshwater Quality Indicator as
calculated in this report includes data from all
of these existing water quality indices and
monitoring initiatives (see Table 1).2 No water
bodies from the Yukon or Nunavut figure in
this version of the indicator, since suitable data
were unavailable at the time of writing. Of all
the monitored bodies of water, 21 percent are
considered to exhibit marginal or poor water
quality. This figure is the value of the indicator
for 2002 to 2003. 

Table 1 – Data for the Freshwater
Quality Indicator by Water Quality
Category, 2002 to 2003 

Quality No. of water quality
sampling stations 

Excellent 57
Good 104
Fair 90
Marginal 38
Poor 30
Total 319

Source: Calculated for the NRTEE by
Environment Canada and the CCME Water
Quality Task Group.

It is important to note that the Freshwater
Quality Indicator calculated here is preliminary
and should not be regarded as a benchmark or as
a starting point for calculating trends in the
future. Rather, this index is a pilot study figure
that provides a first approximation for a national
picture of ambient freshwater quality in Canada.

4.3.3 Rationale

The proposed Freshwater Quality Indicator is
a measure of an important service provided by
natural capital: the provision of water that is
clean and does not negatively affect human
health and ecosystems. This indicator will
provide one of the only national perspectives
on the overall quality of untreated fresh water
in Canada. 

The messages conveyed by the indicator will be
straightforward: to what degree is water quality
threatened or impaired, and how close is the
water quality to being acceptable (i.e. in a
condition that will sustain beneficial water uses)?
This indicator could identify the need for a policy
response or for improved prevention, mitigation
or remediation efforts to ensure long-term
protection and sustainable water use.

Freshwater ecosystems deliver essential goods
and services to all Canadians: we utilize water
for drinking, irrigation, livestock watering,
industrial processing, recreational purposes,
waste disposal and energy production. We
depend on water to sustain aquatic organisms.
Indeed, good water quality is important to
sustain most forms of life. 

However, water quality and freshwater
ecosystems are continuously under threat
from a wide variety of human activity, such
as municipal wastewater discharges (sewage,
combined sewer overflows and stormwater
runoff ), industrial effluent, waste from intensive
livestock operations, agricultural runoff and the
deposition of atmospheric pollution.
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The methodology for the Freshwater Quality
Indicator was developed and adopted by the
Canadian Council of Ministers of the
Environment. The CCME’s goal was to create a
water quality index that would track the extent
to which measured concentrations of various
water pollutants differ from site specific water
quality objectives. These objectives are set on a
case-by-case basis, according to the beneficial
water uses of the water body being tested and
the pollutant of concern. 

Although the water quality objectives for
different water bodies may vary, it is the
common methodology that enables the various
data to be aggregated on a national basis. Each
individual jurisdiction’s water quality index
accounts for three aspects of non-attainment of
water quality objectives: 
• scope (the number of substances for which

there was non-attainment); 
• frequency (the number of non-attainment

incidents over the measurement period); and
• amplitude (the degree by which a given water

quality objective was not met). 

This indicator will provide a valuable perspective
on the quality of fresh water in Canada, yet its
calculation also highlights the state of national
data on this topic. While most jurisdictions in
Canada have some capacity in water quality
monitoring, data from these distributed sources
have not been linked into one cohesive and
consistent national information system. This
situation stands in stark contrast to the data
collection situation for air quality. 

4.3.4 Producing the Indicator and
Future Improvements

The following agencies will be involved in
producing and/or publishing this indicator:
• Statistics Canada will publish the Freshwater

Quality Indicator as part of its regular
reporting of all of the ESDI Initiative
indicators;

• Environment Canada, Statistics Canada, the
CCME Water Quality Task Group and other
involved jurisdictions will work together to
calculate and investigate the improvement of
the methodology for national aggregation;

• Environment Canada and participating
jurisdictions, through their participation in the
CCME, will provide the water quality
information; and

• The Canadian Information System for the
Environment (CISE) has funded a project to
develop a national water quality data
referencing system to integrate federal,
provincial and municipal databases pertaining
to source and drinking water quality. CISE
also has an important ongoing role in the
development of a more cohesive
and comprehensive national water quality
information system.

Over time, improvement of the indicator will
depend directly on strengthened monitoring
systems and better linking of networks both
within and among jurisdictions across Canada.
At present, the extent of the network of
monitored bodies of water varies greatly from
jurisdiction to jurisdiction. Also, the water
bodies included in the calculation of the
Freshwater Quality indicator do not currently
allow for uniform coverage across Canada;
rather, they tend to be concentrated in the more
populated areas of the country where the
potential threats to water quality are generally
greatest.  

In the long term, development of the indicator
will move toward coverage of more substances,
other media such as sediments and biota, and
groundwater. Finally, the national aggregation
methodology is a new one. Further work on a
better aggregation methodology is necessary, as
are other efforts to obtain national consistency
(e.g. in the frequency and types of sampling
methods and in the data reporting and
assessment).
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4.4 NATURAL CAPITAL 3:
GREENHOUSE GAS
EMISSIONS INDICATOR

4.4.1 Description of the Proposed Indicator

The national Greenhouse Gas (GHG) Emissions
Indicator will be based on Environment
Canada’s existing greenhouse gas inventory.
This indicator will track Canada’s total annual
emissions of greenhouse gases, excluding
those substances controlled by the Montreal
Protocol.3 Tracked substances therefore include
carbon dioxide (CO2), methane (CH4), nitrous
oxide (N2O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs) and sulphur
hexafluoride (SF6). The indicator will report
aggregate emissions of all these gases
in megatonnes of carbon dioxide equivalent
emissions. 4

4.4.2 The Indicator Today

The indicator will measure Canada’s
contribution to anthropogenic emissions of

greenhouse gases (see Chart 2). Since the
1800s, concentrations of greenhouse gases in
the atmosphere have risen substantially, owing
to increased emissions caused by human
activity. For example, the concentration of carbon
dioxide has risen 30 percent since pre-industrial
times, with half of that increase occurring in just
the last 30 years. This has contributed to the
“enhanced greenhouse effect.” 

Canada’s Greenhouse Gas Inventory5 notes that
Canadians contributed about 726 megatonnes of
CO2 equivalent of greenhouse gases into the
atmosphere in 2000, which represents about 2
percent of total global greenhouse gas emissions
in that year. Approximately 81 percent of total
greenhouse gas emissions in 2000 resulted from
the energy sector. 

4.4.3 Rationale

Perhaps one of the most important types of
ecosystem service is the provision of a stable
climate. While an indicator directly measuring
the impacts of climate change would be ideal,

Emissions from all greenhouse gases (CO2, CH4, N2O) sources in CO2 equivalents
Source: Greenhouse Gas Division, Environment Canada; U.S. Carbon Dioxide Information
Analysis Center. Adapted by the National Indicators and Reporting Office, Environment Canada.

Chart 2 – Greenhouse Gas Emissions Indicator, 1980 to 2000
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the complex nature of this topic makes the
development of a credible indicator impossible
for the time being. Therefore, the proposed
Greenhouse Gas Emissions Indicator provides a
more indirect measure of our natural capital,
by measuring the demand being placed on
natural capital (in this case the atmosphere)
to accept greenhouse gases.

All of the gases tracked in this indicator are
linked to global climate change. A group of
international experts, the Intergovernmental
Panel on Climate Change (IPCC), has
concluded that if carbon dioxide emission rates
were maintained at today’s levels, atmospheric
concentrations would reach almost twice the
pre-industrial level of 280 parts per million by
the end of the 21st century.6

As a country in the higher northern latitudes,
Canada probably experiences greater
temperature changes than do most regions of the
world. A recent review of potential impacts on
Canada shows that such changes would have
wide-ranging implications for its economic
systems, social well-being including human
health, and ecological systems. Also, assuming
that the world’s economy will become
increasingly “carbon constrained,” Canada’s
allotment of emissions should be carefully
tracked.

The 1992 United Nations Framework
Convention on Climate Change (UNFCCC)
requires Annex I Parties (i.e. developed countries
and countries whose economies are undergoing
transition to a market economy) to take actions
aimed at returning net emissions of carbon
dioxide and other greenhouse gases to 1990
levels by the year 2000. In 1997, the Third
Conference of the Parties to the UNFCCC
established the Kyoto Protocol, which sets out
emission reduction targets beyond the year 2000
for Annex I Parties. The Kyoto Protocol, ratified
by Canada in December 2002, requires that by
the end of 2012, Canada’s annual greenhouse
gas emissions for the previous five years must,
on average, be 6 percent lower than 1990 levels.
Japan faces the same reduction target, while

emission cuts in the United States and the
European Union are supposed to be 7 percent
and 8 percent below 1990 levels, respectively.
The United States has decided not to ratify
or comply with the Kyoto Protocol at this stage.

4.4.4 Producing the Indicator and 
Future Improvements

The following agencies will be involved in
producing and/or publishing this indicator:
• Statistics Canada will publish the indicator as

part of its regular reporting of all the ESDI
Initiative indicators; and

• Environment Canada will produce the data.
This indicator is already calculated as part of
Environment Canada’s National GHG
Inventory report, which is submitted to the
IPCC each year as part of Canada’s
international reporting responsibilities. 

Not all members of the ESDI Steering
Committee supported this version of the
indicator. Some, for example, supported energy
use per capita. Such an indicator would relate to
several important issues; but it would fluctuate,
in part depending on the capacity of the
economy, and might, therefore, be difficult
to interpret. Other members supported an
emissions intensity indicator (i.e. emissions
divided by GDP). 
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Although these suggestions are not incorporated
in this indicator, many of these aspects are
included in indicators currently published by
Environment Canada as part of Canada’s
Greenhouse Gas Inventory report.

Finally, some members of the NRTEE
questioned the selection of an indicator that
aggregates all greenhouse gas emissions. They
also noted that this indicator is not a net total
of greenhouse gas emissions since it does not
include a complete assessment of the effects
of various carbon sinks.7 Although work is
underway to calculate the carbon sink effect
of various ecosystems and human processes, high
levels of uncertainty are associated with many of
these figures. 

This is why only some sink estimates (such as
those linked to agricultural soils) are currently
included in this indicator. 

4.5 NATURAL CAPITAL 4:
FOREST COVER INDICATOR 

4.5.1 Description of the Proposed Indicator

While forested lands are sometimes viewed
mainly as areas of wood production, forests also
provide wildlife habitat, recreational
opportunities, and ecosystem services such as
mechanisms to clean air and water and sequester
carbon. Measuring the area of forested land in
Canada on a regular basis provides an indicator
of the availability of these important ecosystem
goods and services. 

The goal of this indicator is to track changes in
the extent of Canada’s forests. Combining
satellite remote sensing data and ground
measurements, this new indicator measures
changes in the area of land with a crown closure
greater than 10 percent, a well-accepted
threshold that the United Nations Food and
Agriculture Organization defines as constituting
forest.8 Crown closure is the percentage of the
ground surface that would be covered by a
downward vertical projection of the foliage in
the crowns of trees. Crown closure
is 100 percent when the forest crown covers all
of the ground. Crown closure can be reduced
by deforestation or human or natural
disturbances. Similarly, it will increase as a result
of afforestation or regrowth. 
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Canada’s forests represent one of its most
valuable natural resource assets. Although a
measure of forest cover is not the same thing
as a measure of forest health or its provision of
ecosystem services, it does provide an indication
of the overall extent of forest
ecosystems in Canada.

4.5.2 The Indicator Today

Changes in forest cover can be analyzed over
time using satellite imagery. This is a challenging
process, requiring extensive calibration and
validation. Currently, sufficient data to assess the
extent of Canada’s forest cover (i.e. the area with
greater than 10-percent crown closure) are
available for only one year (1998). The map in
Figure 1 shows the forest crown closure for each

square kilometre (100 hectares) of Canada’s
landmass, as based on satellite images taken in
that year. The Forest Cover Indicator will be
most useful when it is calculated over a period
of a few years, thereby revealing the trend
in the area covered by forest. 

Canada’s forests have been divided into 12
ecozones, each one delineated on the basis of the
interactions of the geological, landscape, soil,
vegetation, climate, wildlife, water and human
factors. Table 2 identifies the areas of forest in
1998 that have a crown closure greater than 10
percent within each of these ecozones. The
Forest Cover Indicator is the total of these
areas—or 392 million hectares in 1998. These
392 million hectares do not include sparse and
patchy forest stands outside the traditional
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Figure 1 – Forest Cover Map, 1998

Source: Developed for the NRTEE by Statistics Canada and Natural Resources Canada.

E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t  I n d i c a t o r s  f o r  C a n a d a  •  N a t i o n a l  I n d i c a t o r s  o f  N a t u r a l



30

northern forest boundary, which may have
crown closure of more than 10 percent. From
the viewpoint of the impact on climate change
and sustainable northern development, detecting
and reporting these northern forest stands will
be important, although much research is needed
before accurate estimates can be obtained. 

Table 2 – Breakdown of the Forest
Cover Indicator by Ecozone, 1998 

Ecozone Area (million ha) 
Taiga Plains 32
Taiga Shield 37
Boreal Shield 145
Atlantic Maritime 18
Mixed Wood Plains 3
Boreal Plains 49
Prairies 1
Taiga Cordillera 5
Boreal Cordillera 27
Pacific Maritime 13
Montane Cordillera 38
Hudson Plains 24
Total 392

Source: Calculated for the NRTEE by Statistics
Canada and Natural Resources Canada.

The figure for 1998 should be considered a
preliminary assessment of the extent of Canada’s
forests. A much more accurate indicator of the
extent of forest cover will be possible once the
satellite data have been verified against field data
provided by the Canadian Forest Service. The
NRTEE proposes that future versions of this
indicator be verified in this way.

4.5.3 Rationale

In general, as total forest area declines, so does
the overall supply of forest-related ecosystem
services. On a global level, deforestation
resulting from unsustainable logging practices
and conversion of forest to other land uses is a
major factor contributing to the loss of
biodiversity and other forest-based resources.

In Canada, our ability to measure changes in
forest cover has historically been limited by the
difficulty of collecting national data over such a
large area in a timely fashion. Preparation of an
inventory of forest resources typically took place
over a number of years, with various provincial
inventories being conducted and completed at
different times. Updates to these assessments
were infrequent. Therefore, existing data on
forests, including the current national
compilation of forest inventory data, do not
lend themselves to the creation of a time series.

The advent of satellite technology is changing
this. The proposed Forest Cover Indicator will
provide a timely measure of the extent of
Canada’s forests by making use of satellite
images of the entire forest area taken, in effect,
“all at once” and at regular intervals. It will be
updated annually using satellite images from the
Canada Centre for Remote Sensing and
validated using field measurements of crown
closure from the National Forest Inventory
(NFI). The NFI and the Earth Observation for
Sustainable Development of Forests (EOSD)
programs will also provide a baseline for forest
area with crown closure greater than 10 percent.

Because the proposed new indicator measures
forest cover, it may report a different value than
the current estimate of forest land in Canada,
which is based on a compilation of forest
inventories from various sources. An important
distinction between forest cover and forest land
is that the latter includes areas that have been
harvested or disturbed (such as by fire), and thus
may temporarily have lost their forest cover. 

The new indicator of forest cover will fluctuate
annually, reflecting both temporary changes,
such as those due to harvesting, natural
disturbance or reforestation, or more permanent
changes such as deforestation, afforestation or
land-use conversion.
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Although a measure of forest cover is not the
same thing as a measure of forest health or its
provision of ecosystem services, it does provide
an easy-to-understand and readily available
indication of the overall extent of
forest ecosystems in Canada.

4.5.4 Producing the Indicator and
Future Improvements

The following agencies will be involved in
producing and/or publishing this indicator:
• Statistics Canada will publish the Forest Cover

Indicator as part of its regular reporting of all
of the ESDI Initiative indicators; 

• Natural Resources Canada–Canada Centre for
Remote Sensing will collect and interpret the
satellite data; and 

• The new National Forest Inventory,
coordinated by Natural Resources
Canada–Canadian Forest Service, will provide
data for verification of the satellite product.

There are no significant methodological barriers
to the production of this indicator.  However, as
noted above, it is strongly recommended that
any new versions of this indicator be improved
by verification against field data. Additional
resources will be necessary for the interpretation,
verification and regular acquisition
of the satellite data. 

Over time, the indicator will be refined through
the use of satellite data produced at a better
resolution than is currently possible, perhaps
allowing for the detection of different types of
forest ecosystems and other important factors. 

31E n v i r o n m e n t  a n d  S u s t a i n a b l e  D e v e l o p m e n t  I n d i c a t o r s  f o r  C a n a d a  •  N a t i o n a l  I n d i c a t o r s  o f  N a t u r a l



4.6 NATURAL CAPITAL 5:
EXTENT OF WETLANDS
INDICATOR

4.6.1 Description of the Proposed Indicator

Canada is the steward of a large proportion of
the world’s wetland areas, which represent a
natural legacy of global importance. Based on
satellite remote sensing data, this indicator will
measure the extent of wetlands in Canada and
the change in this area over time. 

4.6.2 The Indicator Today

The Extent of Wetlands Indicator is the only
recommended indicator for which no reasonably
credible national data are available at present.
Despite the absence of good data tracking the
national extent of Canada’s wetlands over time,

enough evidence exists to conclude that wetlands
are at possible risk and that a wetlands indicator
should be developed.

Figure 2 provides a rough indication of
the distribution of wetlands in Canada.
Unfortunately, as discussed in section 4.6.3,
much of the data used to create this map
has serious limitations.

Generally, wetlands are found in the central
provinces and are sparsest in the eastern Arctic
and in mountainous areas. For example,
significant concentrations of wetlands are
found in the Boreal Shield and Taiga Plains.
More specifically, the highest concentrations
of wetlands are found in southern portions
of Hudson Bay, in areas north of Lake Winnipeg,
and along the Alberta–Northwest Territory and
the Yukon–Northwest Territory boundaries.
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Figure 2 – Distribution of Wetlands, 1986

Source: Energy, Mines and Resources Canada, “Distribution of Wetlands,” National Atlas of
Canada, 5th Edition (1986). Cited in Statistics Canada, Human Activity and the Environment 2000,
Cat. No. 11-509-XPE (2000).
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A significant portion of Canada’s southern
wetland area has been lost due to draining or
conversions to other uses. For instance, wetland
conversions are estimated to have occurred in 70
percent of central prairie wetland sloughs, 65
percent of Atlantic salt marshes, 80 to 98 percent
of urban wetlands, 70 percent of Pacific estuarine
marshes, and 70 to 80 percent of southern
Ontario and St. Lawrence Valley hardwood and
shoreline swamps.9 However, these assessments
are simply estimates and are not based on
concrete data that can be used for
verification purposes.

4.6.3 Rationale

Despite the lack of immediately available data
on wetlands extent over time, the NRTEE
decided to retain this indicator for two reasons:
the existence of methodologies and satellite data
sources that could create a feasible wetlands
indicator in the short term, and the importance
of wetland habitats. 

Wetlands are a significant type of natural
capital, rich in productivity and diversity. They
provide habitat, food and protection to many
species. In Canada, it is estimated that more
than 600 game and non-game species, including
one third of Canada’s species at risk, are found
in wetland ecosystems.10 Wetlands are also
biodiversity “hotspots,” and it has been
suggested that the “stock” of Canada’s wetlands
could provide a proxy for overall ecosystem
health.

Wetlands also provide many essential ecosystem
services. The biological activities they support
help to filter and purify water and to store large
quantities of carbon. Through the retention and
release of large volumes of water, they help
replenish and store groundwater, control floods
and storm waters, reduce erosion and protect
shorelines. As well, they indirectly support a
range of economic activities such as fishing,
farming and recreational activities.

Concern is being expressed by many sectors
in Canada, including industry, that both the
extent and health of our wetlands are being
eroded. However, at present, there is no national
understanding of the extent to which this is
actually taking place and no ongoing
measurement and reporting at the national level.
Despite considerable wetlands expertise
in Canada, existing data cannot support
a national indicator due to a lack of coverage,
time series and consistent data standards. 

Currently, at the national level, there are several
wetland inventories of significance, including
national maps estimating the location of
wetlands and peatlands in Canada (see Figure
2). However, these maps are based on data
collected during different time periods (e.g.
in some areas, the most recent data are from the
1960s), do not permit time series analysis, and
are of very low resolution. Although various
regional and provincial inventories exist,11

it is difficult to combine existing inventories
to reflect a larger area.
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If this indicator is implemented, it will be the
only indicator that can provide a timely national
assessment of changes to wetland area over time.
As such, it will provide a valuable tool in
assessing threats to this type of ecosystem, such
as the impact of climate change (particularly
with regard to northern wetlands)
and urbanization.

4.6.4 Producing the Indicator and
Future Improvements

Because of the serious limitations with existing
data, it will require approximately two years of
work to develop and refine satellite data suitable
for reporting the Extent of Wetlands Indicator.  

The following agencies will be involved in
producing and/or publishing this indicator:
• Statistics Canada will publish the Extent of

Wetlands Indicator as part of its regular
reporting of all the ESDI Initiative indicators;
and 

• Natural Resources Canada–Canada Centre for
Remote Sensing, the Canadian Space Agency
and Environment Canada will work together
to collect the satellite data and develop the
indicator. 

The indicator will measure the overall area
covered by wetlands, but it will not distinguish
between different types of wetlands. Future
improvements may be possible, however,
through the addition of information on wetland
type to the indicator’s database. The Canadian
Wildlife Service (Environment Canada) in
conjunction with the Canadian Space Agency is
developing the methodology for a wetland
inventory and classification system based on
remote sensing data that would provide this type
of information. Phase I of this project, which
includes the creation of a coordinated and
comprehensive wetland inventory in four test
areas of the country12 has shown promising
results; it is funded by CISE and the Canadian
Space Agency.

4.7 HUMAN CAPITAL INDICATOR:
EDUCATIONAL ATTAINMENT
OF THE WORKING-AGE
POPULATION

As noted earlier, current accounting mechanisms
treat investments in human capital (e.g.
education, lifelong learning, disease prevention
and health promotion) as consumption or costs
rather than investments in capital development.
An expanded capital accounting framework
would help clarify the long-term return on
human capital that can result from these types of
investments. 

Human capital refers to the “knowledge, skills,
competencies and attributes embodied in
individuals that facilitate the creation of
personal, social and economic well-being.”13

This definition of human capital extends beyond
those capital assets linked directly to
productivity to encompass factors that reflect the
broader values associated with a healthy, well-
educated population.

The term “human capital” has traditionally been
applied to educational attainment and includes
the knowledge and skills that the labour force
accumulates through formal instruction, training
and experience. The concept of human capital
can also be applied to the health of the working
population (or labour force). Everything else
being equal, an experienced and well-educated
workforce will be more productive than one
with less human capital. It will be more
innovative and will work more efficiently.
Similarly, a healthy workforce will be more
productive than an unhealthy one.

Like produced capital, human capital is
susceptible to deterioration. This is partly
because workers retire and have to be replaced,
but also because knowledge and experience can
become obsolete as new technology is
introduced. Therefore, continual investment in
the factors that contribute to human capital is
required if the economy is to be sustainable.
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Source: Statistics Canada, Educational Indicators in Canada: Report of the Pan-Canadian
Education Indicators Program 1999. Cat. No. 81-582-XPE, Canadian Educational Statistics Council
(Ottawa, 2000)

Chart 3 – Human Capital Indicator, 1990 to 2000

It is only in recent decades, with the study of
productivity, that the notion of human capital
has come to the forefront in economics. As a
result, there are no official estimates of human
capital in Canada at this time. Education and
health statistics, on the other hand, are much
more readily available.

4.7.1 Description of the Proposed Indicator

The Human Capital Indicator measures the
percentage of the population between the ages
of 25 and 64 that has gained upper-secondary
and tertiary-level educational qualifications (see
Chart 3). In other words, this indicator tracks
the proportion of people who have achieved at
least a university bachelor’s degree, or a diploma
or certificate from educational institutions
beyond the secondary level.14 This indicator also
includes individuals who have earned certificates
below the bachelor level from a university. 

4.7.2 Rationale

Measures of educational attainment are the most
commonly used proxies for human capital.15 It
is also possible to link educational attainment to
income-earning power, making this indicator
relatively easy to monetize.

The Human Capital Indicator will be more
relevant as a way to demonstrate trends over
time than as an absolute measure. It could also
be used to compare Canada’s educational
attainment against that of other members of the
Organization for Economic Co-operation and
Development (OECD), providing an indication
of Canada’s relative ability to “compete” in the
knowledge-based economy.

The indicator is a straightforward way to
describe the educational attainment of the
population, because it is based on the
percentage of people who successfully complete
a given level of formal education. 
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4.7.3 Producing the Indicator and
Future Improvements

Statistics Canada will produce and publish this
indicator. Although useful, this measure—like
other quantitative measures of human capital—
does not provide information on the quality of
human capital being accumulated (or lost).
Measures of functional literacy and numeracy, as
well as new means of measuring educational
outcomes and less formal forms of training, will
be needed as the human capital accounts within
the SNA are further developed.

It should be noted that although this indicator
received widespread support from participants
in the ESDI Initiative, there were also proposals
for a second indicator of human capital based
on the health status of Canadians. Other
participants suggested that the educational
attainment indicator not be age-restricted so that
it could encompass the ongoing contribution
of younger and older portions of the population
to the national stock of human capital.
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A Better  Capita l
Information Framework
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The development of indicators was the

ESDI Initiative’s primary mandate.

However, it soon became clear that these

indicators are only as good as the

information system from which they are

derived. Because of the importance of

high-quality data and information, the

NRTEE recommends the creation of a

national information system for capital

assets. This system will have two

important characteristics:

• It will better link issues of economy and capital
assets. By expanding the System of National
Accounts (SNA) to include accounts pertaining
to natural, human and social capital, this system
will offer a much more robust analytical
framework for incorporating long-term
considerations into economic decision making. 

• It will increase the amount of high-quality,
consistent national environmental data. Key
to the creation of new capital accounts will
be the provision of more, and most likely, new
information. Increased support of monitoring
efforts (including remote sensing information)
and CISE are crucial to the success
of this proposal.

As noted above, short-term work will focus on
those extensions to the national accounts that are
directly linked to the proposed indicators. The
following section describes the long-term vision.
It provides a detailed assessment of the
recommended system of capital information,
which includes a description of the proposed
new capital accounts within the SNA and a

discussion of the role of CISE. 1

5.1 EXPANDING THE SYSTEM
OF NATIONAL ACCOUNTS

The SNA, which has evolved over the past
50 years, serves as the basis for estimating most
of our important macroeconomic indicators,
including the GDP and the balance of trade.
As such, the SNA provides the most widely
used framework for structural analysis of the
Canadian economy. To supply data for the new
indicators of national capital, and to provide
comprehensive information about Canada’s
capital assets, the NRTEE recommends that the
Government of Canada invest in a permanent
expansion of its SNA to include explicit
measures of natural, human and social capital. 

The SNA already provides valuable information
to support economic analysis and development
decisions. However, there is a clear need to
expand the scope of that type of analysis and to
base development decisions on a fuller
understanding of the long-term implications
of current activities. Although it has evolved
considerably since it was first published, the
SNA continues to focus primarily on market
economic activity. It includes, for example, input
and output data for about 700 goods and
services produced by over 300 types of
industries. Currently, however, the SNA excludes
data on unpriced natural resource flows into the
economic system and unpriced pollutant flows
from the economy into the environment.
Likewise, the accounts currently include
no measures of human or social capital.2

Expanding the national accounts will help create
a comprehensive, coherent and consistent
information system that establishes linkages
between environmental, social and economic
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issues. This will enable measurement of our
overall base of capital assets, providing a more
complete picture of Canada’s total wealth and
assisting in policy and decision making. For
instance, this information could help clarify the
implicit values that we place on such things as
clean air. Canadians spend significant amounts
of money to prevent, reduce or remediate air
(and other) pollution. In doing so, we are
attributing an implicit value to the resulting
environmental quality. Developing a national
information system that would enable us to
identify and account for those implicit social
valuations will add considerable value to the
policy development process.

Similarly, accounting for such things as health
promotion and education expenditures as
investments in (human) capital development
could have a significant impact on the way
Canadians view their economic and public
policy choices. It could provide a new
perspective on the adequacy of such outlays
in the context of an aging population, the rapid
expansion of knowledge and technological
achievement in the modern world, and
the ongoing national debate on health-related
spending. Indeed, the budget trade-offs faced by
governments, businesses and households might all,
with this new information, be viewed differently.

There is widespread agreement among
statisticians and others around the world
on the desirability of providing the types
of information outlined above. With regard
to environmental information, guidelines
for incorporating this type of data into the
systems of national accounts are included
in the forthcoming United Nations manual
entitled System of Environmental and Economic
Accounts 2003. 3

Work to expand the SNA will build on Statistics
Canada’s efforts, carried out under the Green
Plan in the early and mid-1990s, to develop
accounts for selected measures of natural capital
(such as subsoil mineral assets). However, it will
take years to achieve a comprehensive extension
of the SNA that provides a robust set of data

covering each of the main types of capital. For
this reason, the NRTEE recommends long-term
support for Statistics Canada’s activities in this
area. 

5.1.1 New Natural Capital Accounts

The natural capital information in the System
of National Accounts should include:
• natural capital asset stock accounts,
• material and energy flow accounts, and 
• environmental protection accounts.

Natural Capital Asset Stock Accounts

The amount and quality of information about
natural capital varies considerably. Natural
capital can be measured in various ways. The
most direct measures are those of the stocks of
natural capital assets. Statistics Canada has
created basic, if incomplete, accounts for some
natural resource stocks (timber, subsoil assets
and land) and some land areas, but has very
limited information on other natural resource
stocks (water and marine resources) and
essentially no information about the
environmental assets that provide flows of
ecosystem services. 

Some indicators of natural capital also address
trends in the depletion or degradation of natural
capital. Statistics Canada and federal and
provincial natural resource agencies maintain
some information on natural resource
consumption (i.e. depletion). However, Statistics
Canada itself collects no information with
respect to degradation. The successful extension
of the SNA will be dependant on the creation of
partnerships with those agencies that collect this
type of data (e.g. Environment Canada, Natural
Resources Canada and Agriculture Canada).
Other government departments and agencies,
academics and non-governmental organizations
hold data relevant to these stocks, but these data
are generally scattered, incomplete and not
integrated on a national basis. Despite
considerable reporting efforts at the facility level,
national-level pollution data are limited and
inconsistent, and other factors that affect the
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state of our natural capital, such as urbanization
and tourism, are either not measured or are
poorly measured. Therefore, the participation of
CISE and the need for increased monitoring are
both of great importance.

The expanded asset accounts will measure
quantities of natural capital (natural resources,
land and ecosystems) and the annual changes
in these stocks due to natural and human
processes. These stocks will form the basis for
estimates of Canada’s natural resource wealth,
which could be included in the overall estimate
of national wealth in Canada’s System of
National Accounts (see section 5.1.4)
to complement traditional measures of produced
wealth. The result will be a more complete
picture of Canada’s total wealth. Balance sheet
data on natural resources will also enable
assessments of the degree to which produced
capital is being used as a substitute for natural
capital. In addition, such data could be of
interest for monitoring the availability and
exploitation of these resources.

Natural capital stock accounts will be closely
related to material flow accounts (see page 42).
The annual depletion or harvest of natural
resource stocks recorded in physical units in
the natural capital stock accounts will represent
a portion of the resource flows recorded in the
material flow accounts. Also, the integration
of both accounts could be used to measure the
impact of material use on the stock of “virgin”
resources in the environment.

Over time, the natural capital stock accounts
should be developed to include:
• Subsoil Asset Accounts: physical measures of

stocks of non-renewable subsoil assets (fossil
fuels, minerals and metals) along with
monetary estimates of the stock value;

• Biological and Resource Asset Accounts:
quantity and quality of renewable biological
assets (commercial timber, marine resources,
trapped and hunted wildlife), along with
monetary estimates of the stock value;

• Land and Terrestrial Ecosystem Asset
Accounts: the physical extent of Canada’s land
area classified by dominant land use, land
cover and land capability. These accounts will
include a “land-use change matrix” that
portrays the conversion of land between land-
use categories (and changes in soil quality)
during specified time periods (e.g. five years).
Where possible, these accounts will also
include estimates of the value of Canada’s land;

• Water and Aquatic Ecosystem Asset Accounts:
accounts that include the amount of water
renewed by watershed basin from
precipitation, surface water flows, and
groundwater flows; the extent and quality of
Canada’s important aquatic ecosystems (lakes,
rivers, marshes, bogs, etc.); and a monetary
value for water resources that are commercially
exploited. A collaborative project between
Statistics Canada and Environment Canada
is currently estimating the national value of
Canada’s water resources and developing a
monetary national water resource account that
could be integrated in the proposed set of
natural capital accounts.

• Atmospheric Asset Accounts: information
on climate-related issues including growing
degree days, extremes of climate variability,
and air quality in urban centres.
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Material and Energy Flow Accounts

Material flow accounts will record, in physical
terms, the flows of materials both between the
Canadian economy and the “rest of the world,”
and between the economy and the environment.
These flows should include natural resources
(e.g. water, energy, minerals), recycled materials
(e.g. metals, paper, wood), wastes (e.g.
greenhouse gases, solid and liquid wastes) and
toxic chemicals (e.g. pesticides, fertilizers).
Linking these accounts directly to the economic
statistics in the System of National Accounts will
provide valuable information about the extent to
which the economy places demands on the
environment as a source of raw materials and as
a sink for waste materials. Moreover, by linking
physical measures with data from the
input–output accounts based on the industry
sector, it should be possible to produce detailed
estimates of the resource and waste intensity
of various types of economic activities. These
intensities will measure the physical quantities of
resources (or wastes) used (or produced) per unit
of economic activity (a measure of eco-efficiency).

Environmental Protection Accounts

The depletion and degradation of natural capital
are recognized as serious problems by society,
and a good deal of activity is already devoted to
combatting them. Companies spend money to
install pollution-control equipment and to clean
up the effects of past environmental degradation.
Governments invest in treatment plants
to reduce the damage done to our lakes and
rivers from sewage. Households participate in
recycling programs and give money to non-
profit organizations with environmental goals. 

Most of this activity is already measured in the
national accounts, but it is not made explicit.
Based on the existing accounts, we cannot say
for certain whether environmental protection
expenditures are going up or down, or how they
are distributed across industries and levels of
government. Neither can we say much about the
economic growth potential offered by the
production of environmental goods and services.

Companies making these products want to
know whether the demand for them is
increasing over time and, if so, where it is
originating. Is it mainly businesses that spend
money on such products? Or do governments
buy a lot of them too? How much of the
demand originates in foreign countries and
represents an export opportunity for Canadian
businesses? The environmental protection
accounts will be designed to offer answers to
these legitimate and important questions.

5.1.2 Human Capital Accounts

Although Statistics Canada measures many
factors associated with human capital, it does
not produce official estimates of human capital.
The practice of labelling all human development
expenditures as (current) consumption
misrepresents Canada’s overall capital stocks.
Saving and investment may be understated, and
any analysis of the factors behind economic
growth that does not account for investments
in education will be incomplete. As human capital
is one of the most important assets of a country, it
should be included in the national accounts:
human development expenditures that have a
long-run qualitative and quantitative payoff
should be classified as investment and
appropriately accumulated into human capital
stocks. 

5.1.3 Social Capital Accounts

There is an emerging realization that the formal
and informal institutional arrangements,
relationships, networks and norms that facilitate
collective action are important to a society’s
ability to function effectively and to the well-
being of individuals within that society.
Governments trying to promote clean, safe
neighbourhoods need well-functioning
institutions and a legal system that is respected
by citizens. As well, individuals need social
networks to feel connected to their community
and to have opportunities to express themselves
and develop effective interpersonal relationships.
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Despite its obvious importance, current
understanding of “social capital” is much less
advanced than for the other types of capital.
Without a clear conceptual understanding of
precisely what is meant by social capital, it is not
possible to measure or report on it. Nonetheless,
work to understand and learn how to measure
social capital is accelerating throughout the
world. Recent publications by the World Bank
and the OECD have highlighted the extensive
academic work underway in the United States
and Europe in particular.4 In Canada, the work of
Professor John Helliwell5 and others is generating
considerable interest; as well, Statistics Canada is
conducting research in the area and plans to use
the 2003 cycle of the General Social Survey to
collect information relevant to social capital.

Reflecting current thinking on this important
topic, the NRTEE examined the linkages
between human capital and social capital, and
developed a capital framework that included
a provision for data and indicators on social
capital. However, because of the preliminary
state of knowledge on this topic, the
NRTEE did not develop specific indicators of
social capital to recommend for short-term use.
In order to achieve a system of indicators that
provides information on all aspects of Canadian
capital assets, it will be important to continue to
support this work in the long term, with the
objective of incorporating measures of social
capital into the expanded System of National
Accounts.

5.1.4 A National Wealth Indicator

Over time, the expanded accounts could be used
to calculate an expanded estimate of Canada’s
national wealth, a single measure of the nation’s
wealth aggregating in one number the full range
of capital assets. By increasing the range of
capital accounts, this measure would eventually
indicate in a theoretically robust fashion whether
the nation’s capacity to support ongoing
development is increasing or decreasing in terms
of changes to its overall capital base.

Many countries are experimenting with some
form of expanded national wealth accounting.
Some of these efforts focus on “total wealth” (the
total value of all capital in any given year); some
focus on “genuine savings” (the annual change
in value of all capital, accounting for
consumption of and income from all sources of
capital); and others focus on “net national
product” (total consumption less total
depreciation, including the depreciation of
natural capital stocks). All of these initiatives are
at early stages; as yet none has developed and
started reporting regularly on a comprehensive
aggregate indicator.6 The most comprehensive
work is being done by the World Bank, which
has produced estimates of “genuine savings” for
various countries, including Canada.7

The development of this type of single,
aggregated indicator is highly controversial.
It raises difficult questions about what types
of capital should be monetized, how to estimate
the value of non-market assets, and whether it is
appropriate to assume that all types of capital are
substitutable for one another and can therefore
be aggregated into a single overall value
(see section 6.2). 

The NRTEE recommends that Canada build on
the path-breaking efforts of the World Bank and
use an expanded System of National Accounts as
the basis on which to work toward the regular
publication of an expanded national wealth
indicator. As the development of techniques for
monetizing non-market assets continues, this
national wealth indicator will expand to include
a broader range of capital. For the time being,
however, the national wealth indicator will be
accompanied by additional indicators of natural
and human (and, ultimately, social) capital for
which monetary estimates are not currently
possible or credible. These are the indicators
recommended in section 4.



5.2 IMPROVING THE QUANTITY
AND QUALITY OF
ENVIRONMENTAL
INFORMATION AVAILABLE
TO CANADIANS

The System of National Accounts will provide
a structured approach to relating trends in
natural, human and, eventually, social capital
to economic data. However, these new accounts
must be populated with reliable and consistent
data covering the entire country. An expansion
of the SNA depends on the ability of data
providers to continue with, and expand,
monitoring activities, especially in regard
to environmental issues. 

One of the most important findings of the ESDI
Initiative is the surprisingly poor quality of much
of Canada’s national-level environmental
information, especially for a country that prides
itself on the extent of its relationship with
nature. Because of the lack of sufficiently
comprehensive, coherent, current and
authoritative data, it is not possible to report
with confidence on various indicators.
Therefore, the NRTEE recommends investment
in the systems needed to generate and improve
national-level environmental information.
In particular, the government should support
implementation of the Canadian Information
System for the Environment. 

While the government has approved CISE in
principle, it has not yet recognized that it will
require significant resource allocations. Existing
CISE activities are being funded from temporary
reallocations from within Environment Canada’s
existing budget. To be effective, however, CISE
needs more than ad hoc funding. Providing
stable, ongoing support for CISE will greatly
enhance the provision of accurate, timely
information about Canada’s natural capital and

environmental conditions. It will also assist in
creating detailed indicator databases that can be
disaggregated by sector and geographic area to
appropriate scales for use by different levels of
government and various organizations.

With the limited funding currently at its disposal,
CISE has already begun to address some of the
data concerns related to indicators recommended
in this report, including those that deal with air
quality, water quality and wetlands. 

The early implementation phase of CISE also
includes projects that focus on developing
partnerships and putting in place mechanisms
and infrastructure for sharing information
among various agencies and jurisdictions.
Significant partnerships are being developed
with the National Forest Information System
and GeoConnections (both initiatives of Natural
Resources Canada), the National Land and
Water Information Service (part of Agriculture
and Agri-Food Canada), the Canadian Space
Agency, provinces, territories and non-
governmental organizations. 

In addition to the creation of consistent
and accessible databases by CISE, increased
environmental monitoring of all kinds is
necessary. In particular, the expanded availability
of accurate, regularly updated remote sensing
data holds great promise for the creation
of proper national indicators for many forms
of natural capital, particularly those related
to land cover and quality. 
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Chapter Six

THE STATE OF THE DEBATE





The State  o f  the  Debate

The ESDI Initiative revealed many areas of
agreement among participants. But it also pointed
to some important areas of continuing debate. 

6.1 SUMMARY OF AREAS
OF AGREEMENT

There was general agreement on the three broad
areas of recommendations elaborated in sections
4 and 5: report annually a small set of new,
national-level natural and human capital
indicators; expand the System of
National Accounts; and improve national
environmental indicators. 

In particular, there was widespread support
for the premise that the indicators be developed
using a capital model to address intergenerational
equity issues.  Several participants, however, felt
there should have been a greater emphasis on
measurement of intragenerational equity. There
was also strong support for including indicators
of natural and human capital. Despite various
methodological and philosophical disagreements
about precisely what and how to measure, most
participants agreed that the proposed indicators
of air quality, water quality, greenhouse gas
emissions, forest cover, extent of wetlands and
educational attainment all provide important
information and can conceivably be linked
to economic activity. 

Most participants also agreed that certain other
national indicators of capital are important, but
cannot be included or reported at present. For
instance, a significant number of program
participants voiced strong support for including
social capital in the ESDI framework and for

supporting the work underway in Canada and
elsewhere to develop indicators of various aspects
of social capital. 

Similarly, ESDI participants agreed that the issue
of ecological thresholds is important but that it
may require a pragmatic resolution. Various
participants, particularly in some of the cluster
groups, emphasized the importance of
developing indicators that account for or provide
information about: a) thresholds beyond which
damage may be irreversible or b) thresholds
related to carrying capacity. In many cases,
however, the cluster groups recognized that
current science is not able to identify such
thresholds with any precision. Most participants
agreed that the absence of a well-understood
threshold should not preclude the development
of an indicator. Instead, indicators should
provide directional information (i.e. are things
getting better or worse?). 

Finally, despite some very different conceptual
starting points, most participants also supported
the need to adopt a pragmatic approach to
indicator development, focusing on those that
can be realistic be developed in the short term.
Participants also emphasized the importance
of interjurisdictional cooperation to avoid
duplication of effort and to ensure that data are
collected and reported in a consistent manner
across the country.

The remainder of this section describes some
of the main areas of debate that arose over the
course of the ESDI Initiative.
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6.2 A SINGLE, AGGREGATED
INDICATOR VERSUS VARIOUS
REPRESENTATIVE INDICATORS

Whether and how to aggregate information
about Canada’s overall capital was one of the
more controversial issues to confront the ESDI
Initiative participants. The prospect of a single,
aggregated indicator of national sustainability is
of considerable interest to a wide range of
Canadians. A single, easy-to-understand number
could become as important and as often used as
the GDP. As well, commentators and decision
makers are more likely to refer to a single
number than to an array of statistics. Finally,
a single number makes annual comparisons easy.

Questions of whether to aggregate, what
to aggregate, and how to aggregate raise
challenging methodological issues, as well
as fundamental conceptual issues that go
to the heart of the meaning of sustainable
development. One issue on which there
appears to be fairly widespread agreement
is that, to whatever extent aggregation is
appropriate, it should be based on monetized
units (i.e. total dollar value of capital). Very few
participants in the ESDI Initiative supported an
approach whereby an overall score is based on
the aggregation of differently weighted
indicators based on different units.

The debate on this issue focused on the prospect
of developing a single aggregated, monetized
indicator of the net value of national capital. For
example, various participants suggested that
stock value (as indicated in monetary units),
rather than stock size (denoted in physical
units), represents the most useful indicator in
determining the importance of the role of a
particular type of capital. This is because a
monetized indicator provides a sense of resource
scarcity, or value, of the particular resource to
society. Also, indicators of stock sizes or
quantities can lead to confusion about the
relative availability of a particular natural
resource. For example, while total stocks of non-
renewable resources decline as they are used, in

many cases the total proven reserves—the
amount available at commercially viable prices—
may be increasing. 

Some participants also expressed a preference for
an aggregated, monetized measure that would
respond to the question “Are we saving enough
for the future?” This is the function that could
be served by the Net National Wealth Indicator
described in section 5.1.4. 

There are two important reasons why
the NRTEE is not recommending a single
aggregated, monetized indicator of Canada’s
net capital. Considerable academic work on the
topic of monetizing the economic contribution
of environmental assets has taken place over the
past two decades. While work on this topic is
proceeding, there remain several areas of
controversy associated with the different
methods of monetizing capital.

More fundamentally, an aggregated, monetized
indicator is only appropriate if one assumes that
all types of capital can be substituted for one
another. If all capital is substitutable, it is
unnecessary to report different forms separately.
All that is relevant is whether the aggregate
amount is increasing or decreasing. We know
that some forms of capital are relatively easily
substitutable for one another. For instance,
machines (produced capital) can often substitute
for labour (human capital). New fuel sources
may substitute for oil and gas in the future (one
form of natural capital substituting for another). 

There may be some types of capital, however,
that are so important and so difficult to replace
that it may be inappropriate to assume complete
substitutability. As a society, we may not want to
trade off dirty air—reduced natural capital and
possibly reduced human capital (health)—for
economic gains in the form of enhanced
produced capital. At a minimum, large-scale
replacement of all ecosystem services would be
expensive and disruptive to society. In addition,
ecosystems provide a variety of functions that we
do not yet fully understand and therefore cannot
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value properly. For example, even though we are
able to substitute swimming pools (a type of
produced capital) for beaches that have
become unswimmable, we are aware that beaches
serve other social and ecological purposes. But
because we do not fully understand all these other
functions, the unforeseen consequences of
degrading beaches and then replacing their services
with produced capital may return to haunt us in
ways that are more costly than finding ways to
prevent beaches from becoming polluted
in the first place.

Even among those participants who did not
agree that some types of capital should be
considered “unsubstitutable,” many
acknowledged that it might be appropriate
to develop physical indicators for common
property aspects of the environment. Such
indicators would be particularly relevant to
policy, because the management of common
property capital such as air and water must be
coordinated to address the fact that the market
does not automatically allocate a price to them.

The NRTEE has concluded that prudence
dictates that Canada’s information system not
assume that all forms of capital are entirely
substitutable. Accordingly, at least for the
foreseeable future, we should track certain types
of capital independently of an aggregated
measure. As sections 4 and 5 describe, the ESDI
model therefore includes discrete indicators of
some aspects of human and natural capital,
while the expanded System of National
Accounts will provide the basis both for tracking
a broader set of capital assets and for developing
an aggregate measure of those types of capital
that can be credibly monetized. 
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6.3 WHICH INDICATORS?

Despite general support for each of the
illustrative indicators selected, there were
disagreements about the precise form of each
indicator. For instance, certain participants in
the ESDI Initiative would have preferred
a different indicator of forest capital, because the
indicator tracking the total extent of forest cover
does not provide information on whether
natural forests are being replaced with
monoculture plantations.

As might be expected of an exercise that
attempted to develop a small number of
indicators to represent the vast diversity of
Canada’s natural and human capital, there were
also many suggestions for additional indicators.
Particular interest was expressed, for example,
in including specific indicators for:
• marine species and/or ecosystems 
• water availability
• quality of agricultural land
• land conversion, and
• biodiversity.

The NRTEE recognizes the importance of each
of these items. The recommendation to expand
the System of National Accounts is premised on
the assertion that it will be important to track
and report information on as wide a range of
capital as possible. Ultimately, the expanded
System of National Accounts should therefore
include data on each of these important items,
as well as numerous others. 

One of the reasons for recommending additional
indicators was a concern that a focus on a single
“illustrative” indicator might obscure the
interdependence of various dimensions of an
ecosystem. A similar concern prompted
suggestions that the NRTEE include indicators
such as an “exploited species index” or a “habitat
diversity index” that go beyond a single resource
sector to deal in an integrated manner with the
full range of living resources and the ecosystems
in which they live. Many participants also
recommended adopting indicators of more

systemic indicators of the quality or health
of systems, as opposed to indicators of
components of a system. 

Some participants also argued that the overall set
of indicators should provide additional
information. Various participants, including
representatives of the two Canadian
organizations working to develop provincial
“genuine progress indicators” (the Pembina
Institute for Appropriate Development and GPI
Atlantic), argued that the final set of indicators
should include a consumption indicator such
as the “ecological footprint.” Such an indicator
would provide information to Canadians about
the impact of their driving habits, energy use,
consumption patterns, waste production, and/or
other types of behaviour on the environment.
Consumption indicators might also help highlight
the important international dimensions of
sustainability. In an increasingly interconnected
world, some participants thought it might be
inappropriate to rely solely on information about
the impact of Canadians on natural capital within
our national boundaries.

In a similar vein, some commentators also
argued that the final indicator set should include
information about the “pressures” faced by the
various stocks of natural capital. Canada has
been a pioneer in the development and use of
“pressure–state–response” models of reporting on
environmental quality, and continues to generate
considerable useful information of this kind.

Although the NRTEE chose not to highlight
either consumption or pressure indicators in
its small set of representative indicators, it
recognizes their importance and supports the
continued development and publication of this
information. Both the ecological footprint
concept and the pressure–state–response models
can involve capital indicators through
underlying data sets.
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The NRTEE’s initial mandate was to

recommend a small set of indicators

that could be ready in the short term.

However, the findings have also led to

longer-term recommendations regarding

the expansion of the System of National

Accounts and increased accessibility of

environmental

data through implementation of the

Canadian Information System for the

Environment.

This section provides a suggested order

of priorities for the implementation

of the NRTEE’s recommendations.

7.1 FIRST STEPS: REPORT AND
REFINE THE RECOMMENDED
INDICATORS 

In addition to the GDP and other well-known
economic indicators, the Government of Canada
needs to begin reporting annually the
recommended indicators of the state of Canada’s
natural and human capital. Ideally, these
indicators should be reported by the Minister of
Finance in each federal budget to illustrate the
importance Canada attaches to these aspects of
its capital assets. 

The development and regular reporting of the
indicators will require ongoing collaboration
among various federal, provincial/territorial and

other organizations. As well, the government
should ensure adequate funding to continue
refining the indicators as required and to
generate and analyze the data needed to produce
the indicators annually. Funding should include
targeted funding for CISE in the short term,
since it is responsible for a number of areas that
coincide with the natural capital indicators.

The recommended indicators are not all at the
same level of development. The NRTEE has
identified the following areas where work can
most effectively be concentrated within the next
few months: 

• Freshwater Quality Indicator: Improve the
national aggregation methodology, and work
with the CCME and provincial/territorial
governments to increase water quality
monitoring to ensure a nationally
representative network of water bodies.

• Forest Cover Indicator: Provide funds to
improve the Forest Cover Indicator by using
Canadian Forest Service data to verify the
satellite data. 

• Extent of Wetlands Indicator: Provide funding
to develop an Extent of Wetlands Indicator
based on satellite data.

7.2 LONGER-TERM ACTIONS

7.2.1 Expand and Reorient the System
of National Accounts

Expanding the System of National Accounts will
be a long-term undertaking, but it must begin
now. Statistics Canada has laid the groundwork,
through its pioneering efforts in developing
accounts that track natural resources and timber
and through its leadership role in fostering
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international consensus on models for expanded
national environmental statistics. Priorities for,
the next steps in this process should be set
through active collaboration among the
Department of Finance, Statistics Canada,
Environment Canada, Natural Resources Canada
and other agencies responsible for collecting
and analyzing the data necessary to support each
indicator. This effort should take into account the
needs of a wide range of potential users of the
resulting data and indicators.

Adequate funding will be necessary to ensure
that this effort leads to enduring change both
in Statistics Canada and in all departments,
agencies and other organizations that need
to be involved in data collection, analysis and
the incremental development of the accounts.

7.2.2 Support CISE

To generate the data necessary to develop national
accounts for natural capital, the Government of
Canada needs to work with all levels of
government to improve the quantity and quality
of national-level environmental information. The
Canadian Information System for the
Environment plays a central role in coordinating
the provision of this information and should
therefore receive stable, ongoing funding.

In addition to providing data for the indicators
recommended above and the creation of
expanded accounts within the SNA, CISE will
play an important role in helping to develop and
report on various new environmental indicators
CISE’s role also includes providing ready access
to a broad range of environmental information
relevant to specific federal environmental
mandates and activities (toxics management,
ecosystem quality, climate change, species at risk,
etc.). CISE will need appropriate funding for
each of these new functions as they are
developed.

7.2.3 Institutionalize the NRTEE’s
Recommendations

Although the NRTEE is formally handing over
the recommendations of the ESDI Initiative to
the federal government for implementation, it
will make a concerted effort over the next year
to promote the implementation of its
recommendations. It will also strive to sensitize
both the informed public and decision makers
regarding the use of the indicators and the value
of a broader approach to national accounting
and environmental monitoring.

The timely and effective implementation of
these recommendations will require the active
and ongoing involvement of many organizations
at all levels of Canadian society. At the federal
level, the Department of Finance will need to
take the lead role in committing to use the
recommended indicators, in helping to shape
priorities for the evolution of the SNA, and in
helping to provide appropriate funding. Other
federal players will include Statistics Canada,
Environment Canada, Natural Resources
Canada and Health Canada. Outside the federal
government, the Canadian Council of Ministers
of the Environment, various provincial agencies
and numerous academic and non-profit
organizations will play important roles as well in
helping to provide and analyze information.
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ESDI Cluster Groups
September 2001 – February 2002

Human Capital 

Cliff Halliwell
Director General
Applied Research and Analysis Directorate
Health Canada

Andrew S. Harvey
Professor
Department of Economics
Saint Mary’s University

Pierre Laliberté
Senior Economist
Canadian Labour Congress

Joe Ruggeri
Associate Professor 
Vaughan Chair in Regional Economics
Department of Economics
University of New Brunswick

Andrew Sharpe
Executive Director
Centre for the Study of Living Standards

Claude Simard
Director
Environment Accounts and Statistics Division
Statistics Canada

Sherri Torjman
Vice-President
Caledon Institute of Social Policy

Weiqiu Yu 
Associate Professor
Department of Economics
University of New Brunswick
(Cluster Group Researcher)

Sandra Zagon
Manager
Quality of Life Indicators Project
Canadian Policy Research Networks Inc.

Non-renewable Resources 

Alice Born
Chief 
Environmental Protection Accounts and Surveys
Environment Accounts and Statistics Division
Statistics Canada

Douglas Bruchet
Senior Vice-President
Environmental Energy Research
Canadian Energy Research Institute

John M. Hartwick
Professor 
Department of Economics
Queen’s University

Wendy Ripmeester
Policy Advisor
Mineral and Metal Policy Branch
Natural Resources Canada

David D. Rodier
Senior Vice-President
Environment, Safety and Health
Noranda Inc.
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Gregg Sheehy 
Environmental Consultant
(Cluster Group Researcher)

Land and Soils 

Mark Anielski
President
Anielski Management Inc.
Formerly of the Pembina Institute for
Appropriate Development

Josef Cihlar
Head, Environmental Monitoring Section
Canada Centre for Remote Sensing
Natural Resources Canada

Steven Curtis
Executive Director
Association for Biodiversity
Information–Canada

Richard Delaney 
President
R.M. Delaney and Associates Inc.
(Cluster Group Researcher)

Nancy Hofmann
Environmental Statistics Analyst
Spatial Analysis Section
Statistics Canada

Kevin Kavanagh
Director
National Conservation Program
World Wildlife Fund Canada

Ian Marshall
Senior Science Advisor
National Indicators and Reporting Office
Environment Canada

Terry McRae
Chief 
Information and Analysis
Environment Bureau
Agriculture and Agri-Food Canada

Jennifer Scott
Jennifer Scott Consulting

Harvey Thorleifson
Research Scientist
Quaternary Geology Subdivision
Natural Resources Canada

Renewable Resources 

Simon Bridge
Criteria and Indicators Policy Advisor
Policy, Planning and International Affairs
Canadian Forest Service
Natural Resources Canada 

Gary Bull
Assistant Professor
Department of Forest Resources Management 
University of British Columbia

Tony Charles
Department of Finance and Management
Science and Environmental Studies Program
Saint Mary’s University

Rod Dobell
Professor Emeritus
School of Public Administration
University of Victoria

Gerry Gravel
Chief
Valuation of Natural Resources
Environment Accounts and Statistics Division
Statistics Canada

Ed Hanna 
Principal
DSS Management Consultants Inc.
(Cluster Group Researcher)

Ole Hendrickson
Manager and Science Advisor
Biodiversity Convention Office
Environment Canada
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Mark Hubert
Director
Sustainable Forest Management Policy
Forest Products Association of Canada

Tom Niemann
Senior Advisor
Corporate Policy and Planning Division
B.C. Ministry of Sustainable
Resource Management

Gorazd Ruseski
Senior Economist
Economic Analysis
Fisheries and Oceans Canada

Hubert Saulnier
Chairperson
Marine Resource Centre

Sara Justine Wilson
Consultant

Air Quality and Atmospheric
Conditions 

Rick Burnett
Environmental Health Surveillance
Health Canada

Quentin Chiotti
Air Programme Director and Senior Scientist
Pollution Probe

Philippe Crabbé
Professor
Department of Economics
University of Ottawa

Ed Hanna
Principal
DSS Management Consultants Inc.
(Cluster Group Researcher)

Henry Hengeveld
Senior Science Advisor, Climate Change
Scientific Assessment Integration
Environment Canada

P.K. Misra
Assistant Director
Environmental Monitoring and Reporting
Branch
Ontario Ministry of the Environment

Robert Smith
Assistant Director
Environment Accounts and Statistics Division
Statistics Canada

Douw G. Steyn
Professor, Atmospheric Science Program
Department of Earth and Ocean Sciences
University of British Columbia

Ken Stubbs
Administrator, Air Quality Monitoring and
Assessment
Policy and Planning Department
Greater Vancouver Regional District

Water Resources 

Ron Bothe
Director
Environmental Operations Division
Alberta Environment 

Brian Denney
Director of Watershed Management
Toronto and Region Conservation Authority

Jim Frehs
Senior Policy Analyst
Corporate Social Responsibility and
Environment
Natural Resources Canada

Henry Lickers
Director
Department of Environment
Mohawk Council of Akwesasne 

David Marshall
Executive Director
Fraser Basin Council
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Dave Sawyer 
Senior Economist
Gardner Pinfold Consulting Economists Inc.
(Cluster Group Researcher)

François Soulard
Senior Research Officer
Spatial Analysis Section
Statistics Canada

Nancy Stadler-Salt
Science Liaison Officer
Ontario Region
Environment Canada

Michel Villeneuve
Research Economist
Environmental Economics Branch
Environment Canada

Note: this program was carried out over a number
of years; some participants’ titles and/or
organizations may have changed during that time.
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Participants in Workshops with
Potential Indicator Audiences 

Workshop on the Framework for
the Environment and Sustainable
Development Indicators
March 29, 2001

Mark Anielski
President
Anielski Management Inc.
Formerly of the Pembina Institute for
Appropriate Development

Paul Antle
President and CEO
Island Waste Management

David V.J. Bell
Director
York Centre for Applied Sustainability
York University

Kathryn Buchanan
Senior Advisor
Federal–Provincial Relations (National Affairs)
Division
Natural Resources Canada

Michel Cantin
Chargé de projets
Ministère des ressources naturelles du Québec

Karen Clark
Legal Analyst
Canadian Institute for Environmental Law and
Policy

Karen Clyde
Policy Analyst
Policy Analysis and Development Section
Department of Renewable Resources
Government of Yukon 

Ron Colman
Director
GPI Atlantic

Gordon Cousineau
Senior Analyst
Comptrollership Branch
Treasury Board of Canada Secretariat

Michael Cushing
Project Director
Quality of Life in Ontario
Ontario Social Development Council

Paul-André Dastous
Associé
Ecosfera

John Dillon
Vice-President
Environment and Legal Counsel
Business Council on National Issues

Rod Dobell
Professor Emeritus
School of Public Administration 
University of Victoria

Peter Drake
Vice-President and Deputy Chief Economist
TD Bank Financial Group
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Onno Gaanderse
Officer
Environmental Management Branch
City of Ottawa

Réjean Gagnon
Directeur
Consortium de recherche sur la forêt boréale
Université du Québec à Chicoutimi

Pierre Gilbert
Coordonateur, projects des indicateurs
Région laboratoire de dévéloppement durable

Richard Gilbert
Centre for Sustainable Transportation

Andy Gilman
Director
Office of Sustainable Development
Health Canada

Jean Paul Gladu
Policy Forester
National Aboriginal Forestry Association

Ron Graf
Manager
Integrated Resource Management, Wildlife and
Fisheries
Department of Resources, Wildlife and
Economic Development
Government of the Northwest Territories 

Martin Grosskopf
Investment Analyst
Sustainable Development
Acuity Investment Management

Peter Hall
Executive Director, Sustainable Development
Research Planning and Coordination
Agriculture and Agri-Food Canada

Trevor Hancock
Chairman
Canadian Association of Physicians for the
Environment

Peter Hardi
Senior Fellow and Program Director
Measurement and Indicators Program
International Institute for Sustainable
Development

Alton Hollett
Head
Newfoundland Statistics Agency

Celesa Horvath
PanCanadian Energy

Neal Irwin
Managing Director
IBI Group

Bill Jarvis
Director General
Policy Research Directorate
Environment Canada

Kevin Kavanagh
Director
National Conservation Program
World Wildlife Fund Canada

Michael Keating
Executive Director
Sustainability Reporting Program

Anne Kerr
Manager
National Indicators and Assessment Office
Environment Canada

Claude-André Lachance
Director
Government Affairs
Dow Chemical Canada
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Luis Leigh
Director 
Environmental Economics Branch
Environment Canada

Marjory Loveys
Senior Policy Advisor
Office of the Prime Minister

Virginia W. Maclaren
Associate Professor
Department of Geography and Program in
Planning
University of Toronto

David Marshall
Executive Director
Fraser Basin Council

Roger Martini
Economist
Special Studies
Agriculture and Agri-Food Canada

Doug May
Department of Economics
Memorial University of Newfoundland

Margaret McCuaig-Johnston
General Director
Economic Development and Corporate Finance
Finance Canada

David J. McGuinty
President and CEO
National Round Table on the Environment and
the Economy

Hans Messinger
Director
Industry Measures and Analysis Division
Statistics Canada

John Millar
Vice-President
Research and Analysis
Canadian Institute for Health Information 

David Minns
Special Advisor 
Sustainable Development Technology
National Research Council

Jay Nagendran
Director
Northeast Boreal Region
Alberta Environment

Krista Nakrieko
Policy Analyst
Manitoba Conservation

Ron Nielsen
Consultant
Environmental Affairs and Sustainability
Alcan Aluminium Ltd.

Linda Nowlan
Former Executive Director
West Coast Environmental Law Association

Eugene Nyberg
Corporate Secretary and Director of Operations
National Round Table on the Environment and
the Economy

Marc Paquin
Avocat
Biotika

Nicholas Parker
Principal
Sustainable Asset Management Equity Partners Ltd.

Charles Pascal
Executive Director
The Atkinson Charitable Foundation

Peter Pearse
Co-Chair
ESDI Steering Committee
Professor Emeritus
Department of Forest Resources Management
University of British Columbia
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Elaine Peebles
Chief 
Multilateral Relations
Protected Areas Cooperation Branch
Parks Canada 

Michael Phair
Councillor 
Ward 4
City of Edmonton

Claude Poudrier
Enseignant
École St-Gabriel Archange

David Rapport
President
International Society for Ecosystem Health
University of Guelph

Penelope Rowe
Chief Executive Officer
Community Services Council

José-Luis Samaniego-Leyva
Environmental Consultant
Mexico

Toby Sanger
Manager, Economic Research and Analysis
Economic Development
Government of Yukon 

Mark Seasons
Assistant Professor
School of Planning
University of Waterloo

Andrew Sharpe
Executive Director
Centre for the Study of Living Standards

Claude Simard
Director
Environment Accounts and Statistics Division
Statistics Canada

Malcolm Smith
Program Coordinator
Fraser Basin Council

Risa Smith
Head, State of the Environment Reporting
Corporate Policy Branch
B.C. Ministry of Environment, Lands and Parks

Robert Smith
Assistant Director
Environment Accounts and Statistics Division
Statistics Canada

Stuart Smith
Co-Chair
ESDI Steering Committee 
Chairman
ENSYN Technologies Inc.

Susan Todd
Principal
Solstice Consulting

Annette Trimbee
Executive Director
Policy Secretariat
Alberta Environment

Tamara Van de Walle
Economist
Finance Canada

Bill Van Iterson
Independent Consultant

Kirsten Vice
Vice-President, Environment
Forestry and Technology
Forest Products Association of Canada 

John Vincett
Partner
PDA Partners

Paul Werbiski
Senior Advisor
Corporate Environment
Ontario Power Generation Inc.

Ruta Whittaker
Senior Policy Advisor
Office of Sustainable Development
Health Canada
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Andy Williams
Chair
Yukon Council on the Economy and the
Environment

Mike Zegarac
Contractor
Environment Canada

Workshop Facilitators

Kathleen Connelly
Intersol Consulting Associates Ltd.

Monte Doyle
Intersol Consulting Associates Ltd.

Alain Rabeau
Intersol Consulting Associates Ltd.

Brian Strom
Intersol Consulting Associates Ltd.

Workshop on the Draft
Environment and Sustainable
Development Indicators
June 20, 2002

Mark Anielski
President
Anielski Management Inc.
Formerly of the Pembina Institute for
Appropriate Development

George Boire
Vice-President 
Strategic Client Services
AMEC Earth and Environmental

Peter G. Brown
Professor
School of the Environment
McGill University

Cathy Cobey
Manager
Information Technology Risk Management and
Assurance
Ernst & Young LLP

Richard J. Dixon
Policy Analyst, Environment
Policy Secretariat
Alberta Environment

Rod Dobell
Professor Emeritus
School of Public Administration
University of Victoria

Duncan Dow
Principal
RTL Consulting Group Ltd.

Peter Drake
Vice-President and Deputy Chief Economist
TD Bank Financial Group

Jean-Pierre Drapeau 
Secretaire du Comité interministériel sur
le développement durable
Direction du patrimoine écologique et du
développement durable
Ministère de l’Environnement du Québec

Marianne English
Science Officer
Clean Air Strategic Alliance

Kara Fehrman
Manager
Legislation and Policy
Canadian Water and Wastewater Association

Shane Gabor
Institute for Wetland and Waterfowl Research
Ducks Unlimited Canada

Jean Paul Gladu
Aboriginal Forest Research Coordinator
National Aboriginal Forestry Association

J. Peter Hall
Science Advisor
Canadian Forest Service
Natural Resources Canada

Alton Hollett
Director
Newfoundland and Labrador Statistics Agency
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Mark Hubert
Director
Sustainable Forest Management Policy
Forest Products Association of Canada

Shelagh Huston
Ecological Economist
Oikonomia Consulting

Ian Ihnatowycz
President and CEO
Acuity Investment Management Inc.

Neal Irwin
Managing Director
IBI Group Canada

Bill Jarvis
Director General
Policy Research Directorate
Environment Canada

Tim Lash
Consultant
Athena Global

John Lilley
Executive Director
Canadian Water Resources Association

Jim Lopez
Executive Vice-President
Forest Resource Management
Tembec Inc.

Ann MacKenzie
Economics Advisor
International Joint Commission

Wayne Marshall
Team Leader
Regulatory Development
National Energy Board

Douglas J. May
Professor of Economics
Memorial University of Newfoundland

David J. McGuinty
President and CEO
National Round Table on the Environment and
the Economy

Michael N. Murphy
Senior Vice-President
Policy Planning
Canadian Chamber of Commerce

Moreno Padilla
Researcher
Wildlife Habitat Canada

Hugh Porteous
Director
Research and Corporate Relations
Alcan Inc.

Ed Richard
Citizens’ Coalition for Clean Air

Lindsay Rodger
Senior Manager
Wildlife Conservation and Outreach
World Wildlife Fund Canada

Qussai Samak
Conseiller syndical
Confédération des syndicats nationaux
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Marc Saner
Senior Advisor
Institute on Governance

Claude Simard
Director
Environment Accounts and Statistics Division
Statistics Canada

Risa Smith
Manager
National Indicators and Reporting Office
Environment Canada

Robert Smith
Assistant Director
Environment Accounts and Statistics Division
Statistics Canada

Stuart Smith
Co-Chair
ESDI Steering Committee 
Chairman
ENSYN Technologies Inc.

Les Swain
Water Quality Network Specialist
Water and Air Monitoring and Reporting
Section
B.C. Ministry of Water, Land and Air Protection

Winston Tannis
Chair and Counsel
The Beacon Group

Geoffrey Thornburn
Senior Advisor 
Pacific and Yukon Region
Environment Canada

Iain Wallace
Professor
Department of Geography and Environmental
Studies
Carleton University 

Fang Wang
Financial Analyst
FundEx Investments

Peter Wilson
Director
Informatics and Communications
Nunavut Planning Commission

Scott Wray
Economic Planner, Investment and Economic
Analysis
Department of Resources, Wildlife and
Economic Development
Government of the Northwest Territories

Sandra Zagon
Manager
Quality of Life Indicators Project
Canadian Policy Research Networks Inc.

Workshop Facilitator

George Greene 
President
Stratos Inc.

Note: this program was carried out over a number
of years; some participants’ titles and/or
organizations may have changed during that time.
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Economists’ Workshop
February 20, 2002

Don Drummond
Senior Vice-President and Chief Economist
TD Bank Financial Group

Denis Gauthier
Assistant Deputy Minister
Economic Development and Corporate Finance
Finance Canada

Kirk Hamilton
Team Leader 
Policy, Economics and Pollution
Environment Department
World Bank

John F. Helliwell
Professor
Department of Economics
University of British Columbia

John Livernois
Associate Professor of Economics and
Director, PhD Program in Resource and
Environmental Economics
Department of Economics
University of Guelph

David J. McGuinty
President and CEO
National Round Table on the Environment and
the Economy

Ross McKitrick
Associate Professor
Department of Economics
University of Guelph

Eugene Nyberg
Corporate Secretary and Director of Operations
National Round Table on the Environment and
the Economy

Peter Pearse
Co-Chair
ESDI Steering Committee 
Professor Emeritus
Department of Forest Resources Management
University of British Columbia

Claude Simard
Director
Environment Accounts and Statistics Division
Statistics Canada

Philip Smith
Assistant Chief Statistician
National Accounts and Analytical Studies Field
Statistics Canada

Robert Smith
Assistant Director
Environment Accounts and Statistics Division
Statistics Canada

Stuart Smith
Co-Chair
ESDI Steering Committee 
Chairman
ENSYN Technologies Inc.

Peter A. Victor
Professor
Faculty of Environmental Studies
York University

Note: this program was carried out over a number
of years; some participants’ titles and/or
organizations may have changed during that time.
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Technical Assistance in the
Development of the Final
Indicators
July 2002 – February 2003

Air Quality Trend Indicator

Philip Blagden
Senior Science Policy Advisor
Policy and International Affairs Meteorological
Service of Canada
Environment Canada

Rick Burnett
Environmental Health Surveillance
Health Canada

Tom Dann
Head, Air Toxics
Air Toxics Section
Environment Canada

Kerri Henry
Environmental Indicators Specialist
National Indicators and Reporting Office
Environment Canada

Laura Kemp
Informatics Technology Officer
Spatial Analysis Section
Statistics Canada

Joe St. Lawrence
Analyst
Natural Resource and Waste Accounts Section
Statistics Canada

Roger Sutcliffe
Senior Policy Analyst
Canadian Information System for the
Environment
Environment Canada

Doug Trant
Chief
Spatial Analysis Section
Statistics Canada

Richard Turle
Chief
Analysis and Air Quality
Environment Canada

Freshwater Quality Indicator

Kevin Cash
Project Chief
Land Use Impacts on Hydrology and Aquatic
Ecosystems
Environment Canada

Pierre-Yves Caux
Head
Aquatic Guidelines Development
Environment Canada

Connie Gaudet
Manager
National Guidelines and Standards Office
Environment Canada

Vincent Mercier
Senior Specialist, Indicators and Reporting 
Environmental Science Centre
Environment Canada

François Soulard
Senior Research Officer
Spatial Analysis Section
Statistics Canada

Joe St. Lawrence
Analyst
Natural Resource and Waste Accounts Section
Statistics Canada
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Roger Sutcliffe
Senior Policy Analyst
Canadian Information System for the
Environment
Environment Canada

Forest Cover Indicator

Simon Bridge
Criteria and Indicators Policy Advisor
Policy, Planning and International Affairs
Canadian Forest Service
Natural Resources Canada

Wenjun Chen
Research Scientist
Applications Division
Canada Centre for Remote Sensing
Natural Resources Canada

Brian Haddon
Manager
National Forestry Database Program
Canadian Forest Service
Natural Resources Canada

Nancy Hofmann
Environmental Statistics Analyst
Spatial Analysis Section
Statistics Canada

Rick Moll
Senior Research Officer
Natural Resource and Waste Accounts Section
Statistics Canada

Extent of Wetlands Indicator

Denis Auger
Space Technologies Branch
John H. Chapman Space Centre
Canadian Space Agency

Murray Cameron
Senior Research Officer
Spatial Analysis Section
Statistics Canada

Josef Cihlar
Head, Environmental Monitoring Section
Canada Centre for Remote Sensing
Natural Resources Canada

Richard Fernandes
Research Scientist
Environmental Monitoring Section
Canada Centre for Remote Sensing
Natural Resources Canada

Bert Guindon
Research Scientist
Environmental Monitoring Section
Canada Centre for Remote Sensing
Natural Resources Canada

Ken Harris
Chief 
Habitat Conservation 
Canadian Wildlife Service
Environment Canada

Nancy Hofmann
Environmental Statistics Analyst
Spatial Analysis Section
Statistics Canada

Brian Kazmerick
Manager
Geographic Information Systems
Ducks Unlimited Canada

Charles Tarnocai
Research Scientist
Land and Agronomy
Agriculture and Agri-Food Canada

Doug Trant
Chief
Spatial Analysis Section
Statistics Canada

Ed Wiken
Director
National Habitat Status Program
Wildlife Habitat Canada

Note: this program was carried out over a number
of years; some participants’ titles and/or
organizations may have changed during that time.
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Endnotes

Introduction
1 The proceedings for major program events, as well as many Page 4

of the ESDI Initiative’s background and cluster group research
documents, are available on the NRTEE’s website at www.nrtee-trnee.ca.

The Capital Model
1 Organization for Economic Co-operation and Development, Page 15

The Well-Being of Nations: The Role of Human and Social Capital
(OECD, 2001).

2 Ibid. Page 16

National Indicators of Natural and Human Capital
1 It should be noted that the Fresh Water Quality Indicator measures Page 24

only untreated water. Therefore, while some of the water quality objectives
used in this indicator are related to potability, the indicator itself is not
a measure of the safety of drinking water.

2 In Quebec, water quality was evaluated using an index methodology Page 24
(L’indice de la qualité bactériologique et physico chimique) other
than that of the CCME. 

3 The Montreal Protocol controls substances that deplete the stratospheric Page 26
ozone layer. Some of these substances are also greenhouse gases.

4 The concept of CO2 equivalent provides a way to compare the emissions Page 26
of various greenhouse gases based upon their global warming potential
(GWP), with the effect of carbon dioxide being equal to one.

5 Greenhouse Gas Division, Environment Canada, Canada’s Greenhouse Page 26
Gas Inventory, 1990–2000 (June 2002), p. 2.

6 Intergovernmental Panel on Climate Change (IPCC), IPCC Second Page 27
Assessment Report: Climate Change 1995 (1996).

7 For example: forests, land use change, agricultural soils. Page 28
8 UN Food and Agriculture Organization, Global Forest Resource Page 28

Assessment 2000 Main Report, FAO Forestry Paper 140 (2001), Appendix 2
(www.fao.org/forestry/fo/fra/main/index.jsp?lang_id=1).

9 See Environment Canada, Lands Directorate, Land Use Change Page 33
in Canada. Wetlands in Canada: A Valuable Resource. Fact Sheet 86-4 (1986);
and Environment Canada, The State of Canada’s Environment (Ottawa, 1996).

10 See: www.wetlandscanada.org. Page 33
11 Provinces with existing inventories or immediate plans to create Page 33

inventories include Manitoba, New Brunswick, Nova Scotia, Ontario,
Prince Edward Island and Saskatchewan.

12 Nova Scotia (province-wide), St. Lawrence Lowlands (Quebec), Page 34
southwest Manitoba, north-central Alberta.
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13 Organization for Economic Co-operation and Development (OECD), Page 34
The Well-Being of Nations: The Role of Human and Social Capital (2001), p. 18.

14 These institutions include vocational schools, community colleges, Page 35
Collèges d'Enseignement Général et Professionnel (CEGEP), and schools
of nursing, as well as any type of apprenticeship training.

15 OECD, Centre for International Research and Innovation, Page 35
Human Capital Investment, An International Comparison (1998).

A Better Capital Information Framework
1 Further details on the extension of the SNA can be found in the Page 39

following document: Statistics Canada, Building a Sustainable Development
Information System (2003).

2 Present measures of capital encompass all forms of produced capital Page 39
(residential, commercial and institutional buildings; machinery and
equipment; and inventories); the value of residential, commercial
and agricultural land; consumer durable goods such as automobiles
and major appliances; Canada’s net financial assets held abroad;
and standing timber and subsoil mineral assets.

3 This document is a revised version of the UN's environmental Page 40
accounting handbook. It is expected that this report will be released
in the summer of 2003.

4 See, for example, World Bank, Expanding the Measure of Wealth: Page 43
Indicators of Environmentally Sustainable Development, Environmentally
Sustainable Development Studies and Monograph Series No. 17 (1997).

5 Department of Economics, University of British Columbia. Page 43
6 See: John Livernois, “Determining an Aggregate Indicator Page 43

of Sustainability for the ESDI Initiative,” working paper prepared
for the NRTEE (2002); and Ross McKitrick, “Determining
an Aggregate Indicator of Sustainability: Using Changes in the
Value of Total National Capital,” working paper prepared fo
the NRTEE (2002).

7 Kirk Hamilton, Genuine Saving as a Sustainability Indicator Page 43
(The World Bank Environment Department, October 2000).
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