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Activity in the field of environmental indicators has increased since adoption of 
Agenda 21, the wide-ranging call for action toward achieving sustainable 
development worldwide established at the 1992 Rio Summit.  Several 
governments, international non-governmental organizations and independent 
researchers have developed new performance indicators that extend well beyond 
traditional economic indicators.  Among the benefits of these indicators is that 
they can assist decision-makers with priority-setting by informing them about 
where progress is most needed.  This knowledge can also enable international 
comparisons and benchmarking of performance against other countries.  Using a 
range of existing indicator studies, this paper provides a comparative analysis of 
Canada’s environmental performance with other countries, particularly those 
within the OECD. 
  
*The views expressed in this paper are those of the authors and not necessarily those of 
Environment Canada. 
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International Comparison of Environmental Indicators:  

How is Canada Doing? 
 

1.  Introduction 
 
International activity in the field of international environmental indicators has 
iescalated since adoption of Agenda 21, the wide-ranging blueprint for action 
established at the Rio Summit to achieve sustainable development worldwide.  
Yet ten years later, at the 2002 World Summit on Sustainable Development 
(WSSD) in Johannesburg, no country was able to concretely report on its 
progress towards sustainable development.   
 
Several non-governmental organizations (NGOs) have attempted to fill this 
information gap by developing environmental performance indicators. Leading up 
to the 2002 WSSD, a number of NGOs published reports employing indicators in 
an attempt to review progress towards the achievement of sustainable 
development around the world.  However, despite the seemingly common goal, 
many of these reports present conflicting results. In some reports, Canada 
appears to be among the best environmental stewards; in others, Canada is one 
of the least successful.  
 
From a government perspective, aggregate information on the physical state of 
the environment is key to guiding policy makers with respect to whether or not 
environmental capital is being consumed at rates leading to depletion.  In the role 
of governments as stewards of the environment on behalf of their citizens, how 
useful are the reports given the opposing messages? This paper will argue that, 
although international indicators are a useful policy tool and their development 
should be pursued by governments, most of these reports have selected but 
limited value to governments.   
 
This paper will begin with a brief rationale of the use of international and national 
environmental indicators with a particular focus on Canada throughout. This is 
followed by a comparison of a variety of reports published by NGOs which 
endeavour to rank countries based on performance on scores on international 
environmental indicators. The third part will endeavour to explain why the 
rankings vary widely among reports1.  The paper concludes with some lessons 
concerning the policy usefulness of these indicator sets. 

                                            
1 It would be very natural to slide into a detailed critique of each of the approaches and results of 
the individual indicator reports since none is perfect.  However, due to space limitations, the 
focus on individual reports will be minimal.   
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2. Why do we need national and international indicators?  
 
The call for more information on environmental conditions has been resonating 
worldwide for at least a decade. Reliable, harmonized and easily understandable 
information has been in increasing demand not only by government authorities, 
but also by businesses, the public, NGOs and other stakeholders in order to take 
informed environmental policy decisions.  
 
The OECD contends that environmental indicators are cost-effective and 
valuable tools to “strengthen countries’ capacity to monitor and assess 
environmental conditions and trends so as to increase their accountability and to 
evaluate how well they are satisfying their domestic objectives and international 
commitments.” (OECD, 2003:4) 
 
The International Institute for Sustainable Development (IISD) also recognizes 
the value in developing indicators.  “Measurement, as an indispensable tool to 
make the concept of SD operational, helps decision-makers and the public to 
conceptualize the objectives, evaluate the alternatives, make policy choices, and 
adjust policies as well as objectives based on actual performance.” (IISD, 1999)   
 
Despite the widespread agreement on the usefulness and practicality of using 
indicators, most countries do not have a national set of environmental indicators 
since developing resilient indicators can be quite involved.  
 
2.1 Challenges Facing the Development of International Indicators 
 
In 1998, the IISD summarized the key challenges for national and international 
indicator development which continue to be relevant today: 
 

• COMPARABLE DATA:  Generalized and comparable data sets: this will 
be a challenge given variation in conditions and natural endowments of 
the countries in different areas of the world.  The same challenge exists 
within larger countries such as Canada.  For instance, indicators of 
sustainable land use will vary greatly between deserts, mountains, 
agricultural lands and tropical forests.   

 
• MULTI-FACETED PHENOMENA: The multiple facets of complex 

environment/development problems require many indicators to assure 
experts that all critical factors are being followed, yet politicians require a 
small number of simple indicators of policy relevance. 

 
• ABSENCE OF DATA:  For many indicators that would be desirable or 

even essential to understand sustainability, there are essentially no 
relevant data collected. Even where indicators have been identified, the 
data to calculate them are seldom available. In only a few cases are 
surrogate measures available. Whole new dimensions of human activity 
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and of environmental characteristics need to be observed and monitored 
in order for them to be managed. Even the institutions to do this on a 
continual operational basis are often lacking. 
 

• WHAT TO MEASURE:  Because environmental processes or impacts 
show random or chaotic behaviour and are subject to interference or 
interaction with multiple factors, many are presently not well understood 
by the scientific community. It may thus not yet even be clear what is 
important or measurable to address a particular problem. 

 
• SYSTEM EFFECTS:  Because complex systems may show higher order 

interactions or forms of behaviour that are not evident from a knowledge of 
isolated components, systems models will be required to understand and 
identify those large-scale systems parameters for which indicators should 
be developed. 

 
Despite the challenges, there has been a considerable amount of work done in 
the OECD on establishing groundwork on environmental indicators. Together 
with its member countries, it has established a common approach and framework 
for developing, measuring and using environmental indicators. The OECD has 
identified three basic criteria for selecting ideal environmental indicators:  

a) utility and relevance for users;  
b) analytical soundness; and  
c) measurability.   

 
These criteria are important in considering the validity and usefulness of the 
indicators and the aggregate outcomes of the various studies examined in the 
following pages.   
 
3. Canada’s Overall Performance 
 
Canada ranks among the best environmental performers in the world in several 
international studies.  However, some studies relay the opposite message: that 
Canadians are very poor stewards of the environment. The table below 
summarizes the overall rankings of Canada and its peers in the following six 
studies:   

• The Environmental Sustainability Index  
• The Pilot Environmental Performance Index 
• The Revised ESI – Friends of the Earth 
• The Wellbeing of Nations 
• The Ecological Footprint 
• The University of Victoria 
 

This collection of studies provides a large sample of the work conducted by 
NGOs over the past five years, although the studies selected do not provide an 
exhaustive set of reports on environmental indicators,.  These six reports also 
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represent the wide array of international environmental indicator approaches and 
results. 
 
Comparing Canada’s performance to countries like Benin or Somalia may be of 
limited value to policy makers in Canada. Because many developing countries 
have fewer similarities to Canada in terms of geography, population size, 
economic base, culture or type of government, examining the environmental 
conditions of these less developed countries would provide little insight for 
Canadian environmental policy.  Furthermore, most low income countries aspire 
to achieve Canadian standards of living, and some would argue that 
industrialized countries have achieved those high standards, at least partly, at 
the expense of the environment.    
 
In order to narrow the focus of the study and to increase the relevance to the 
Canadian policy context, this paper will highlight Canada’s ranking compared to 
OECD countries and Russia.  This section will illustrate and discuss the ranking 
outcomes for Canada compared to eleven “peer” nations: the U.S., the U.K., 
France, Germany, Japan, Italy, Australia, Norway, Mexico, Sweden and Russia.  
These countries were selected as they were deemed to be the most comparable 
in terms of economic profile, political system, geo-spatial dimension, or due to 
their geographic proximity.  
 
3.1 How is Canada Doing? 
Canada ranks very well among its peers according to the Environmental 
Sustainability Index, the alternative ESI (by Friends of the Earth), the Ecological 
Well-being Index and the Environmental Performance Index.  On the other hand, 
the Ecological Footprint and the University of Victoria study rank Canada very 
poorly.  
 

 ESI 
2002 

Alternative
ESI 

EPI 
2002 

EWI 
2001 

EF 
2004 

UVic 
2001 

Canada 4 2 6 3 28 28 
USA 18 25 14 14 29 29 
UK 27 24 12 18 13 13 
France 14 22 11 21 22 23 
Germany 19 19   10 11 6 
Japan 24 28 22 25 8 21 
Italy 25 27 18 22 4 18 
Australia 10 7   22 24 27 
Norway 2 4   3 27 17 
Mexico 28 13 20 29 2 2 
Sweden 3 1 1 1 25 10 
Russia 23 9   7 12 na 

ESI 2002 – Environmental Sustainability Index, World Economic Forum, 2002 
Alternative ESI – “Keeping Score: which countries are the most sustainable?” 
The Ecologist and Friends of the Earth, 2001 
EPI 2002 – Environmental Performance Index, World Economic Forum, 2002 
EWI – Ecological Wellbeing Index, Robert Prescott-Allen, 2001 
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EF – Ecological Footprint, Redefining Progress Institute, 2004 
UVic – Canada vs. the OECD: An Environmental Comparison. University of Victoria, 
2001 

 
The following section will explore the differences in these studies to determine 
the main factors that contribute to Canada’s perceived performance.  First, each 
of the six indicators reports are described.  The next section examines these 
results to create an understanding of what the studies that rank Canada 
favourably have in common.  Equally important, the next section will identify the 
common aspects of the studies that rank Canada less favourably compared to its 
peers.   
 
4. The Six Reports 
 
4.1 The Environmental Sustainability Index 2002 
The ESI scores are based upon a set of 20 core indicators for 142 countries, 
each of which combines two to eight variables for a total of 68 underlying data 
sets. Of the six reports examined in this paper, the ESI applies the broadest 
scope of indicators to measure the relative progress towards environmental 
sustainability. The indicators are organized into of five main components: 
Environmental Systems, Environmental Stress, Reducing Human Vulnerability, 
Social and Institutional Capacity, and Global Stewardship. Although the 
components have varying numbers of indicators, they are equally weighted to 
provide the overall composite index and country ranking. The table below shows 
Canada’s performance on each indicator and on the 5 components. 
 

 
 

     Environmental  
Systems 
Rank 1 

Environmental 
Stresses 
Rank 104 

Human  
Vulnerability 

Rank 4 

Social and  
Institutional 

Capacity 
Rank 12 

Global  
Stewardship 
Rank 114 

 Rankings for 
Indicators: 

 
Air Quality - 13 
Water Quantity - 3 
Water Quality - 2 
Biodiversity - 36 
Land - 5 

 Rankings for Indicators: 
 
Reducing Air Pollution - 

120 
Reducing Water Stress- 

26 
Reducing Ecosystems 

Stress - 65 
Reducing Waste and 

Consumption 
Pressures 

  - 133 
Reducing Population  
 Stress - 34 

 Rankings for 
Indicators: 

 
Basic Sustenance - 6
Environmental 

Health - 6 

 Rankings for 
Indicators: 

 
Science/Technology - 

4 
Capacity for Debate - 

31 
Environmental 

Governance - 12 
Private Sector 

Responsiveness - 
13 

Eco-Efficiency - 94 
 

 Rankings for 
Indicators: 

 
Participation in 

International 
Cooperative Efforts 
- 13 

Reducing 
Greenhouse Gas 
Emissions 

 - 127 
Reducing 

Transboundary 
Environmental 
Pressures - 113 

Overall: ESI ranks Canada 4th out of 142 countries 
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Although the ESI explicitly sets out to track relative progress, the report notes 
that the 2002 ESI scores are not directly comparable to 2001 ESI scores since 
the methodology has evolved.  
 
4.2 The Pilot Environmental Performance Index 
The World Economic Forum also designed the EPI to be aggregated into a 
measure of current environmental results at the national scale.  A collection of 13 
variables are combined into four core indicators to gauge air and water quality, 
greenhouse gas emissions, and land protection. For each indicator, 2 scores 
were calculated: one for the current level of performance, and a second with 
information about the rate of change in performance.  These were merged by 
using a weighted average of the two values: the weight of the current 
performance indicator remains static while the weight applied to the improvement 
indicator is inversely proportional to the current performance indicator.  This 
means that the higher a country’s current performance, the less improvement will 
be reflected in the aggregate score. (WEF, 2002)  Also noted by the WEF, this 
makes intuitive sense because countries that already have relatively high levels 
of environmental performance will have more difficulty making improvements.   
 
The EPI attempted to include as many countries as possible, however very few 
countries had the data available to calculate values for all four indicators.  The 
index was calculated by averaging the indicators for at least 3 of the 4 
categories: only 23 countries had sufficient data to be included in the overall 
index.  
 

 
The EPI’s main finding is that “environmental performance is strongly influenced 
by patterns of environmental governance, independently of levels of wealth.” 
(WEF, 2002:11)  However, the countries with enough information to be included 
in the overall index are all OECD countries, which are relatively wealthy 
compared to most of the rest of the world. The finding of no link between 
environmental performance and wealth seems suspect. Among the improvement 
measures only Land Protection is significantly correlated with income.  Because 
wealthy countries are intensive consumers of fossil fuels, it is fully expected that 
a climate change indicator would have an inverse correlation with wealth, which 
is indeed the case here. 
 
 
 

    
Air Quality 
Rank 5/26 

Water Quality 
Rank 5/22 

Climate 
Change 

Rank 91/140

Land 
Protection 
Rank n/a 

Overall: EPI ranks Canada 6th out of 23 countries 
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4.3 The Alternative ESI 
Following the release of the first version of the ESI in 2001, The Ecologist journal 
teamed up with Friends of the Earth to criticize the ESI for suggesting that “rich 
countries were more ‘sustainable’ than poor ones”. In practical terms, the main 
criticism was that the ESI’s attempt to measure sustainability fails because it 
“seeks to fold too many disparate phenomena under the same conceptual 
umbrella.” (The Ecologist, 2001)   
 
Friends of the Earth proceeded to develop an alternative to the ESI in response.  
The revised version pares down the ESI’s 22 indicators and 67 variables to 
seven indicators and fifteen variables2.  The authors eliminated all the “non-
environmental” indicators as well as the ones with “methodological problems”.  
The table below compares the results. 
 

 ESI 
2001 

FoE 
Alternative 

ESI 

revised  
ranking: 

OECD only 
Canada 3 42 2 
USA 11 112 25 
UK 16 111 24 
France 13 106 22 
Germany 15 100 19 
Japan 22 118 28 
Italy 37 117 27 
Australia 7 67 7 
Norway 2 59 4 
Mexico 73 85 13 
Sweden 4 31 1 
Russia 33 76 9 
Central 
African 
Republic 

57 1 N/A 

 
The first two columns of this table illustrate the comparative total rankings of the 
peer nations for the two studies.  The third column provides the ranking against 
only peer nations. The result shows that the elimination of the variables accused 
of giving positive bias in favour of industrialized countries, causes Canada’s rank 
to drop to 42 out of 122 countries.  However, displayed against the peers, 
Canada obtains the second highest ranking following Sweden. 
                                            
2 Alternative ESI Index Indicator Variables: 
Urban Air Quality:  sulphur dioxide, nitrogen dioxide, suspended particulates concentration. 
Water Stress:  Fertilizer consumption per hectare arable land, pesticide use per hectare of crop 
land, industrial organic pollutants per available fresh water, percent of territory under severe 
water stress. Terrestrial Systems:  human induced soil degradation, percent of land area 
affected by human activities. Biodiversity:  percentage of mammals threatened, percentage of 
breeding birds threatened. Inputs to land:  radio-active waste.  Inputs to air:  carbon dioxide 
emissions per capita. Resources consumed: consumption pressure per capita, ecological 
footprint per capita. 
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4.4 The Ecosystem Wellbeing Index 
The EWI is part of a report that strives to assess of the human and ecological 
wellbeing of nations around the world, appropriately entitled The Wellbeing of 
Nations. The author’s main hypothesis is that sustainable development is a 
combination of human wellbeing and ecosystem wellbeing.  Given the definition3 
of ecosystem wellbeing, this report has perhaps a more obvious anthropocentric 
starting point than the other five reports.   
 
To this end, two sets of indices were developed which juxtapose the ranks of 180 
countries: the Human Wellbeing Index and the Ecosystem Wellbeing Index. The 
author allocates equal weight to people and the environment by combining the 
two indices into a Wellbeing Index (WI), and a Wellbeing/Stress Index (a ratio of 
human wellbeing to ecosystem stress). Together, these four indices attempt to 
provide a measure of progress towards sustainable development.  The use of 
this structure avoids some of the methodological criticisms directed at some of 
the other reports which include socio-economic indicators. This arguably creates 
a more even playing field in terms of global environmental comparisons.   

At the same time, the methodology is the most complex of all the reports. The 
EWI is an average of indices of land, water, air, species and genes, and resource 
use, or average of indices of land, water, air and species genes, whichever is 
lower.  Resource use, which is composed of Energy and materials and resources 
sectors, is excluded for 77 percent of the countries.  The table below illustrates 
Canada’s ranking next to its peers.  The Congo and Malta, respectively the 
highest and the lowest ranking countries, have been added for the sake of 
comparison. 

Ecosystem Wellbeing Index
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3 Ecosystem wellbeing: a condition in which the ecosystem maintains its diversity and quality - 
and thus its capacity to support people and the rest of life - and its potential to adapt to change 
and provide a wide range of choices and opportunities for the future. (Prescott-Allen, p. 5) 
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5. The Ecological Footprint 
The EF employs an accounting framework to measure the pressure of global 
economic activity on the biosphere’s regenerative capacity. Although the study 
notes that footprints are not good or bad per se, the footprint is described as a 
measure of human consumption that can exceed the planet’s ecological limits. 
 
By this approach, the earth’s 11.4 billion hectares of surface area are divided into 
six broad categories according to biological productive capacity, such as land 
and water.  Implicitly, the remaining 78 percent of the earth’s 51 billion hectare 
surface area is classified as biologically unproductive (other the than carbon 
sequestration function of oceans). 
 
The study computes relative biological productivities of the different land and 
water areas.  The average biological productivity of a hectare of the earth’s 
productive surface area is called a “global hectare” and is used as the common 
unit of comparison.  The productivity of each land and water type is computed 
relative to this global average productivity of an acre of biologically productive 
surface area. 
 
The study next estimates yearly human demands on biological capacity by 
estimating resource use and waste flows and converting them to global hectares 
required to produce or assimilate them in a year. 
 
In principle, the analysis allows for tradeoffs in usage of the world’s surface areas 
in satisfying human demands, e.g., food production could take place through 
crop production, raising animals, or fish harvests.  However, the limitations of 
available information sources and the simplifying assumptions employed render 
the overall findings highly speculative.   
 
The limitations of the analysis are perhaps most evident in the study’s treatment 
of energy production which accounts for over 40 percent of the imputed human 
demand.  It is assumed that to be sustainable, combustion of fossil fuels must be 
balanced by matching increases in carbon sequestration by forests, agricultural 
lands or oceans.  They further reason that fossil fuel could be substituted with 
renewable biomass fuels, but that the land requirements would be even higher 
still.  Notably, the analysis considers nuclear energy to have land requirements 
on par with fossil fuel combustion and it underemphasizes the potential 
contribution of other energy sources such as wind and solar power.  
 
Different environmental problems inevitably require different policy approaches.  
This study is intended to illustrate a general problem of global over-consumption.  
The aggregated data offers little help to policy-makers in determining concrete 
policy options for solutions to environmental problems appropriate for individual 
resource sectors. 
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In addition to a lack of representation of the relative scarcities of resources, the 
report also assumes a static state of both technology and efficiency in the use of 
resources.   
 
Furthermore, implicit in the Ecological Footprint framework and the measures of 
overshooting, is inferior environmental performance in developed countries 
compared to developing countries.  In other words, a low-income country at a low 
level of economic development would be judged to be on a more sustainable 
path than a higher income country at a higher level of economic development.  
This seems to imply an inevitable negative relationship between environmental 
sustainability and economic growth.  This is at odds with some observations of 
environmental improvements, such as cleaner air and water, which tend to 
accompany economic growth and a competing hypothesis that technological 
change is or can be environmentally beneficial.  
 
Despite the methodological limitations, it is one of few studies to consider 
environmental pressures on a global scale and considering the interactions 
between water, land and atmosphere. The study is useful in that it directs 
attention to important issues pertaining to global human pressures on ecological 
systems.   
 
In Canada’s case where there is a perception of ample land and resources 
coupled with low population density, the result of the international ranking is 
counter-intuitive.  According to this study, among 138 countries Canada has the 
third largest footprint.  Among its peers, Canada is only surpassed by the United 
States which is considered to be the worst environmental offender in the world.   
 
Important to note, the ecological footprint can be represented in a variety of 
ways. In the report discussed above, the rankings compare countries’ size of 
footprint per person, as opposed to the total footprint versus total capacity, where 
Canada, owing to its large territory, ranks close to the top. 
 
4.6 University of Victoria 
The “Canada vs. the OECD” study was conducted by David Boyd, Senior 
Associate, Eco-Research Chair of Environmental Law and Policy, University of 
Victoria in 2001 with the aim of providing a broad overview of Canada’s 
environmental performance on a number of issues.  Using OECD data, it 
compares Canada’s environmental performance to that of the other OECD 
members across 11 environmental issues: 
1)  Air pollution 
2)  Climate change 
3)  Water 
4)  Energy use 
5)  Waste 
6)  Ozone-depleting substances 
7)  Agriculture 
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8)  Biodiversity 
9)  Transportation 
10) Population 
11) Official Development Assistance 
 
Within these environmental issue areas, 25 indicators were examined and 
compared.  Of the 25 indicators, 16 were measured on a per capita basis.  While 
population density is an important environmental consideration, this is one of 
many ways to represent an environmental phenomenon. However, taken alone, 
per capita measurements can be misleading. One could imagine the following 
opportunity to misinterpret: if ambient air pollution is high on a per capita basis, 
one could simply argue that an increase in population levels would make the 
level of pollution appear more manageable. This topic will be elaborated upon in 
the following section.   
 
Canada’s overall ranking of 28th out of 29 OECD countries, just ahead of the 
United States, may in part be attributed to a low population density relative to the 
intensity of economic activity.  For a list of the 25 indicators in the University of 
Victoria report and a summary of rankings by issue area see Annex 1. 
 
5.  Accounting for the differences in studies 
 
To begin, these studies all have some common aspects: they all allocate 
comparative ranks for environment performance to a number of nations.  The six 
reports also all tend to gather national data from the same sources; mostly from 
international organizations such as the OECD, the United Nations, World Bank 
the World Conservation Union, the World Resource Institute, to name a few.  
Because all of these organizations rely on the data and statistics collected and 
shared by the individual national governments, the national data collected by 
these NGOs should, in theory, be reliable and comparable.   
 
Another commonality is that the construction of each of the studies is conducive 
to the disaggregating of the indices into their respective smaller subsets of 
indicators and groupings of an indicator topic. This transparency allows for 
further investigation of the indicators used to illustrate a country’s environmental 
strengths and weaknesses.  The ability to disaggregate an index is useful to 
allow one to look beyond a report’s final international ranking, and look at the 
performance in different environmental aspects such as air quality, water quality, 
toxics release, etc. 
 
In a paper focused on environment and public health indicators, Samson (2001) 
points out that “issues of aggregation and disaggregation are at the heart of 
indicators work since such work, by its very nature, points toward reductionism.” 
(p.17)  Aggregation is a key issue for any set of indicators, in addition to technical 
considerations; the intended audience for the index in question is crucial in 
determining goals for aggregation.  Precisely because of the lack of objectivity 
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and the ability to manipulate the outcomes of an index through different methods 
of aggregation, the ability to disaggregate an index and look beyond the face-
value of the composite number is critical.   
 
Inevitably, the six reports differ in many other important ways:  

A) Quantity and types of variables: 
First, the number of indicators as well as the numbers of underlying variables 
and data sets varies greatly among the six indicator reports. The number of 
indicators ranges from 7 to 68, while the supporting variables and data sets 
have a much wider range.  Second, some of the reports include indicators of 
a social nature. The inclusion of social variables such as proportion of 
undernourished in total population, under-5 mortality rate, or an indicator 
measuring private sector responsiveness is an advantage for industrialized 
countries such as Canada’s peers, and a disadvantage for the poorest 
countries.   
 
B) Methodology of calculating:  
There are innumerable options available in the calculation and weighting of 
indicators within an index, or the variables within an indicator.   This points to 
the need for more commonly accepted standards and guidelines on criteria 
for indicator development. 

 
The following section will further investigate the reasons why Canada’s ranking 
varied from very high to very low from one report to another. 
 
5.1 Indicator frameworks  
As the development of environmental indicators has progressed, so has the 
development of frameworks which provide categories to typify environmental and 
sustainable development indicators.  To date, the most established framework is 
Pressure/State/Response (PSR) first developed by Statistics Canada, and 
subsequently adapted by the OECD.  

“The PSR model has initially been developed by the OECD to structure 
its work on environmental policies and reporting. It considers that: 
human activities exert pressures on the environment and affect its quality 
and the quantity of natural resources (“state”); society responds to these 
changes through environmental, general economic and sectoral policies 
and through changes in awareness and behaviour (“societal response”). 
Depending on the purpose for which the PSR model is to be used, it can 
easily be adjusted to account for greater details or for specific features. 
(OECD, 2003) 
 

Examples of adjusted versions are the Driving Force – State – Response (DSR) 
model formerly used by the United Nations in its work on sustainable 
development indicators, the framework used for OECD sectoral environmental 
indicators and the Driving Force-Pressure-State-Impact-Response (DPSIR) 
model used by the European Environmental Agency.  
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Other types of frameworks are also useful for studying the environment.  
Statistics Canada’s Environment Statistics Programme uses an a framework 
called the Population-Economy Process Framework (PEP), which encompasses 
more specific frameworks such as the Canadian Environment and Resource 
Accounts, Materials-Energy Flow Accounts, and Agricultural Practices Impact 
Model.   
 
Some of these models include other types of indicators, such as those that 
measure Capacity (e.g. institutional and societal), Impacts (e.g. human and 
ecosystem vulnerability) and Drivers (e.g. underlying influences such as use of 
public transit, or number of vehicle kilometers driven per capita).  

5

What is being measured ?

RESPONSE
Local / National

International
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Environmental

Systems
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For the purpose of this paper, each of the studies was disaggregated and the 
indicators classified according to the Pressure-State-Response model that is 
currently used by the OECD4.  This simple method was chosen for a variety of 
reasons.  First, the majority of the six studies do not include indicators of social 
capacity; the ESI is the only exception. However, the ESI’s seven indicators of 
capacity only account for 10 percent of the total number of indicators.  
Furthermore, each of the ESI capacity indicators also conforms to one of the 
other PSR categories.   
 
Secondly, since it remains difficult to establish cause-effect relationships 
between human health ailments and environmental conditions, indicators that 
were put forth with the intent of measuring impact were not considered.  Rather, 
they were placed in the category of state indicators. Also in conformity with the 
OECD’s PSR model, indirect pressures, drivers and direct pressures were all 
classified in the pressure category.   
 
                                            
4 For more detail on the OECD’s use of the Pressure-State-Response (PSR) model consult the 
2003 Reference Paper:  “OECD Environmental Indicators; Development, Measurement and 
Use”.  Available on-line at www.oecd.org/env. 

DPSICR=  
 
Driver,  
Pressure, 
State,  
Impacts,  
Capacity,  
Response 
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The following table illustrates the distribution of indicators within the PSR 
categories for each study. 

Distribution of Indicator Types 

0%

20%

40%

60%

80%

100%

ESI Revised
ESI

Uvic EWI EF EPI

Driver/ Pressure
State
Response

 
 

The above table shows that the ESI, which ranks Canada as the fourth best 
among OECD countries, strikes the closest balance of the number of 
indicators across each of the three categories.  This table also reveals that 
the two studies that rank Canada among the worst performers in the 
environmental domain are both the most intensively grounded in the 
Driver/Pressure category. Two are immediately apparent. First, the Ecological 
Footprint, a report which consists entirely of pressure indicators, ranks 
Canada as one of the worst performers among OECD countries; only the 
United States has obtained a worse ranking. Second, a similar raking was 
assigned to Canada by the University of Victoria, whose indicators are over 
60 percent in the pressure category. In contrast, the ESI, Revised ESI, EWI 
and EPI, which each give Canada a rank of sixth and above, have higher 
representation of State indicators, which describe current environmental 
conditions.  Curiously, the Revised ESI has a greater indicator representation 
in the pressure category compared to the number of state indicators, with no 
response indicators.   
 
The following section will further probe the implications of using each of the 
three types of indicators. 
 
5.1.1  The Pressure Indicator 
Another important factor is the variety of methods that are available to 
represent environmental conditions.  According to the OECD, “environmental 
pressures are closely related to production and consumption patterns; they 
often reflect emissions or resource use intensities, along with related trends 
and changes over a given period.” (OECD, 2003:21)   
 
The boundaries of the OECD definition of a pressure indicator, allow for a 
number of options for representing an environmental pressure.  The same 
data can be framed by different parameters.  For example, sulfur dioxide 
emissions can be represented as emissions per capita (reflecting 

4 2 28

3 28 6
NOTE: Bolded 
numbers indicate 
Canada’s rank 
according to each 
study. 
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responsibility), emissions per unit of economic activity, usually GDP 
(reflecting cause), emissions per unit of land area (reflecting consequence), 
or number of industrial facilities (reflecting policy targets), to name a few.   
Using emission data from WebDab 20035, the following is an example of a 
variety of representations of sulfur dioxide emissions in Canada compared to 
four of the peer nations.  Turkey has also been included as an example of a 
non-peer country. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These four graphs show Canada’s performance relative to other countries 
through four different lenses.  Each lens can lead to different conclusions 
when considered in isolation.  The first graph shows that Canada has 
emission levels that are comparable its peers.  The second graph sends the 
message that Canada has relatively low levels of emissions considering the 
size of the country.  In the third graph, it appears that Canadian per capita 
emissions of SOx substantially exceeds the emission levels of its peers.   
Graph 4 shows relatively high intensity of emission for Canada, which is 
explained by the resource-based and export-oriented structure of the 
economy. 
 
A further observation of Graphs 3 and 4 is the proportionality between SOx 
emissions per capita and SOx emissions per unit of Gross Domestic Product 
(GDP).  For peer countries, the graphs illustrate that lower national GDP 

                                            
5 Webdab, 2003 is the UNECE/EMEP activity data and emission database: a programme 
established by the Convention on Long-Range Transboundary Air Pollution. 
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seems to be associated with a lower level of emissions per capita.  Turkey, 
which is a member of the OECD but, for the purpose of this paper, is not 
considered to be one of Canada’s peers, does not conform to these trends. 
 
In conducting their own analysis, some of the reports have found a high 
correlation between a country’s performance on the index and national 
wealth. Among the reports that have conducted such an analysis are the ESI 
and the EPI.  Arguably, unbalanced emphasis on pressure indicators has an 
inherent bias against industrialized nations. By themselves, pressure 
indicators do not usually provide evidence of how sustainable a human 
activity may be. 
 
5.1.2 The State Indicator 
According to the OECD’s definition, the state indicator is a measure of 
environmental conditions, which relates to the “quality of the environment and 
the quality and quantity of natural resources.” (OECD, 2003:21)  In order to 
be useful, the state indicator must be accompanied by an adequate time 
series.  A simple snapshot of environmental conditions does not inform 
decision-making about the environment since it does not provide a 
benchmark for comparison.  
 
Furthermore, before undertaking a cross-country comparison with pressure, 
state and response indicators, there is a need to understand the physical 
state of the environment of each country and whether or not the state is 
changing. For the sake if illustration, consider a case where a country is not 
naturally endowed with any forest cover whatsoever.  If there are no existing 
forests, there are no pressures on forests, and no responses are necessary.   
 
5.1.3 The Response Indicator 
This type of indicator is intended to measure the extent to which society 
responds to environmental concerns. However, it is most difficult to encounter 
a case where an indicator of this type could be relevant at the global scale.  
Natural resource endowments and environmental issues or concerns are far 
from uniform across the globe. Despite these circumstances, the OECD 
expects a response indicator to measure individual and collective actions 
intended to: 

• Mitigate, adapt or prevent human-induced negative effects on the 
environment; 

• Halt or reverse environmental damage already inflicted; 
• Preserve and conserve nature and natural resources. 

 
Among the six indicator reports examined in this paper, not all include responses. 
The few indicators of response that appear in some of these studies include: 
measure of protected land, recycling rates, official development assistance, 
sewage treatment, participation in international collaborative efforts, and private 
sector responsiveness such as ISO 14001 certification.  The lack of focus on 
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response indicators is likely due to the complex nature of the range of 
environmental issues around the globe; finding variables that are of equal 
relevance to the industrialized and developing nations is a daunting task. 
 
When the reports are examined from this perspective, it is no surprise that the 
results for Canada vary drastically. The collection of reports which rank Canada 
poorly have a very strong representation of “Pressure” indicators, while the 
reports that rank Canada well use a variety of indicators from different categories 
of the framework. 

 
Using environmental pressure as an indicator gives an author of an indicator 
report much choice and flexibility.  It can allow the author to customize the 
outcome by presenting the data on a denominator that meets the goals of the 
report, for example, to show that a country or group of countries has above par or 
below par performance.  

 
The following section of this paper will conclude by advancing the policy 
relevance of these outcomes. 

 
6.  Conclusion 
 
Given the current state of development of international environmental indicators, 
policy makers should proceed with caution in consulting any such reports. 
 
Each of the studies listed measures a different mixture of environmental 
conditions, pressures, driving forces, impacts, capacities and societal responses 
as defined by the OECD in Annex I. Differences in environmental performance 
outcomes, can be partially explained by different levels of emphasis on one or 
more of the framework components. 
 
Since 2002, the release of new or updated studies comparing the environment or 
sustainable development across the globe has slowed considerably.  There are 
at least two reasons why further reports on global indicator comparisons have not 
yet been pursued:  a lack of resonance as they are not perceived as objective, 
and a lack of both core and updated data. 

 
6.1  Objectivity  
Each study can be criticized for reflecting an underlying ideological basis.  This 
criticism is justifiable since indicator outcomes are highly dependant on the 
structure of the index.  It is feasible to create an environmental index that 
conforms with predetermined conclusions. An international consensus on 
measurement best practices would greatly help in solving this dilemma.  

 
6.2  Availability of information   
Information for the development or updating of indicators is not readily available. 
The ESI 2002 reports that “significant data gaps hamper good environmental 
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analysis in every country.” (World Economic Forum, 2002:2) In Canada, the 
National Round Table on the Environment and the Economy (NRTEE) confirmed 
that “regularly updated national information on various aspects of natural capital 
is weak.”  As in Canada, many countries do not update their environmental 
statistics on an annual basis, therefore any annual global comparative report 
would rely at least in part on repetitive and redundant data.  The comparative 
improvements or deteriorations in environmental conditions would not be 
reflected very effectively.    
 
To date, there are no universally accepted norms, processes or frameworks for 
measuring sustainable development or the health of the environment.  Due to 
this lack of coordination and standardization, it is not surprising that the reports 
examined in this paper use a number of different methods to measure and 
aggregate data into indicators. These sometimes even appear to be tailored to 
tell a predetermined story.  The results lead users to sometimes drastically 
different conclusions.   
 
6.3  Policy Implications and the Role of Democratic Governments 
Environment agencies of democratically elected governments are faced with the 
goal of implementing programs, plans and policies that represent the priorities of 
the government of the day.  
 
Of course, these governments are faced with a variety of choices and implicit 
tradeoffs in terms of allocating limited resources including the allocation of 
resources for initiatives aimed at improving or protecting the environment.   
 
The dissemination of credible and well-founded information to the public is 
essential to the functioning of a democracy.  In 1999, this notion was embedded 
in a key piece of Canadian environmental legislation. The renewed Canadian 
Environmental Protection Act, 1999 requires the Minister of the Environment to 
monitor environmental quality and periodically report on the State of the 
Environment (Part 3, section 44).  Putting this information into the public domain 
allows the Canadian citizen to be the ultimate judge (through a democratic 
process) on the direction of environmental policy. 
 
However, one of the major obstacles to a federal minister’s ability to report on the 
environment is the lack of basic data.  For instance, with regard to forests, 
although estimates of total coverage are made, Canada has never measured all 
of its forest cover. It therefore becomes difficult to set a policy target or to 
recognize progress or alarming rates of depletion. 
                                                        
6.4  A Hierarchy of Environmental Indicators for Data Collection 
Prioritization 
Despite the OECD’s contention that indicators are a cost-effective tool, data 
collection is an expensive endeavour involving much science, research and 
institutional capacity.  Because governments operate with limited resources, 
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priorities must be established.  Although all the above categories of indicators 
provide different angles of environmentally relevant information, for democratic 
governments, the “state” indicator provides the signals of changing conditions, 
whether they are improvements or deteriorations.   
 
Whether, or not a country is consuming its resources sustainably is relative to the 
stock of environment at the country's disposal.  A change in the state of the 
environment will allow the government to garner sufficient public support and the 
legitimacy to interfere in society’s consumption patterns or other environmentally 
deleterious behaviour.  Using an example of an underground water reservoir, 
there are two important aspects to monitor: the quantity (water level) and the 
quality of the flows.  If water flows are stable, identifying a consumption pressure 
is not important.  If water quality deteriorates, withdrawal rates are less important, 
but the identification of the contaminating pressures is important.  Once the 
pressure sources have been identified, then responses to the pressure can be 
developed, such as regulating or restricting the use or the release of a given 
chemical substance. 
 
Changes in state indicators are signals that can lead us to identify the pressures 
that are having unwanted environmental effects.  Even in terms of the current 
sustainable development paradigm, if there is no change to the state of the 
environment, then cause for concern about future generations’ ability to meet 
their needs is reasonably diminished. 
 
  
 
 
 
 
 
 
 
 
 
 
 
In recent years, the Government of Canada has received high-level political 
support for the development of measures to respond to the deficiencies in 
environmental information.  In 2001, the now-Prime Minister Paul Martin stated: 
“Establishing national goals mobilizes national will. And to sustain those goals, 
you need objective indicators measuring progress or the lack thereof.”6 The 
same year, the government-commissioned Task Force released its final report 

                                            
6 Quoted in the Executive Summary and Recommendations of the Final Report of the Task Force 
on a Canadian Information System for the Environment: Sharing Environmental Decisions.  
October, 2001. 
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which recommends the building blocks for the creation of a Canadian Information 
System for the Environment.   
 
Comparing country performance internationally on the environment is not as 
straightforward as other areas of international comparison such as economic 
performance, where there are established and trusted indicators including; Gross 
Domestic Product, unemployment and inflation rates. Often, results of 
international environmental comparisons stem from the researcher’s perspective 
and choice of framework and variables.   
 
To date, existing environmental comparisons work is actually only useful to the 
reasonably informed observer.  Nonetheless, with a good understanding of the 
variables, the above reports can guide national programs in beneficial directions.  
However, regardless of how well analysts understand environmental data, if it is 
weak, inconsistently collected or otherwise untrustworthy, the indicators will offer 
limited assistance in the formation and provision of well-founded policy advice. 
 
Although, environmental indicators are at the early stages of development, the 
momentum of recent years provides a positive sign of the interest in, and the 
demand for reliable environmental information.  
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Annex 1 
 

University of Victoria’s Indicators and Rankings 
 

Indicator   Canada’s 
Rank in 
OECD 

Protected areas (% of total) 13/29 
Municipal sewage treatment % 9/28 
CO2 emissions per capita 27/28 
Recycling (% of glass & paper) 23/27 
Hazardous waste per capita 24/27 
Nuclear waste per capita 28/28 
Municipal waste per capita 18/29 
Livestock per capita 16/28 
Road travel per capita 26/29 
SOX emissions per capita 27/29 
NOX emissions per capita 25/28 
VOC emissions per capita 27/29 
CO emissions per capita 26/27 
Energy efficiency 28/29 
ODA % of GDP 11/20 
Fisheries (total catch) per capita 20/28 
Population growth rate 26/29 
Energy consumption 27/29 
CFCs / HCFCs per capita 13/16 
Pesticide use per capita 22/28 
Fertilizer use per capita 25/27 
Water consumption per capita 28/29 
Forests (total harvested) 27/29 
Motor vehicles per capita 25/29 
Species at risk (total) 7/29 

 
 
 
 
 


