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1. Executive Summary

The primary goal of this study was to examine the potential development of a made-in-Canada sustainability accounting and reporting system that would link government, community and corporate sustainability measurement. The study involved a benchmark analysis and examination of the state of sustainability accounting and reporting in Canada comparing and contrasting the sustainability accounting processes (e.g. frameworks and methods) and the sustainability indicators being adopted by the federal government, provincial governments, municipal governments, and community sustainability reporting initiatives, and Canadian businesses.

Our research suggests that governments, business and communities have made considerable progress across Canada in developing sustainability measurement and reporting systems. This bodes for the emergence of a made-in-Canada sustainability accounting system that integrates sustainability measurement at all levels in society; a sustainability accounting system that could be used at all levels of governance in society to track genuine progress towards the sustainability and quality of life vision, dreams and objectives that Canadians share in common. Notwithstanding, a national sustainability accounting system is still years in the making and will require a sustained commitment to sustainable development and sustainability reporting by federal, provincial and municipal governments as well as by corporations.

While debates about the practical meaning of sustainable development still abound, the key to sustainability ─ “Development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (Brundtland, 1987) – is to understanding that it is fundamentally about the stewardship of the total wealth (i.e. literally, “the conditions of well-being”) of a community or society. Effective stewardship and management of the common-wealth requires practical accounting and management systems that can monitor and assess these “conditions of well-being” that make life worthwhile (i.e. contribute to quality of life) while ensuring nature’s capital is maintained in a condition that will ensure future flows of nature’s goods and services for human species.  

The challenge of defining the degree of government, community, corporate and individual accountability for sustainability outcomes is another complicating factor in designing a sustainability accounting system. What should economic, social and ecological sustainability look like? Can the pursuit of more economic growth and financial profits be reconciled with sustained stewardship of natural and human capital? Economic, social and ecological sustainability values and goals will vary depending on the values of a society and the desired outcomes for living. 

The Guide to Green Government provides some guidance to measuring sustainable development in terms of the “state of the nation” and in terms of government performance outcomes. The Guide focuses on three core elements: 

· A wider concept of determinants of quality of life and well-being, moving beyond traditional economic measures; 
· An integrated approach to planning and decision-making, leading to progress on all three dimensions (social, economic, environmental) of sustainable development; and,

· A commitment to equity, including the fair distribution of costs and benefits of development internationally and between generations.

These are useful elements to consider as fundamental sustainability operating principles.

Efforts by some, such as practitioners of The Natural Step (TNS) or the Global Reporting Initiative guidelines on sustainability reporting, suggest that there may be fundamental principles of sustainability, practical strategic planning processes to implement sustainability into organizational cultures, and practical tools for measuring and monitoring progress along the so-called sustainability journey.

Recent commitments by Statistics Canada to develop a national total capital accounting system, as an outcome of the National Round Table on the Economy and the Environment’s Environment and Sustainable Development Indicators initiative, is a significant and important step towards a national sustainability accounting system. The notion of developing a set of total capital accounts that would monitor the physical and monetary conditions of human, social, natural and human-produced (infrastructure) capital is both good bookkeeping (that should yield a new balance sheet for the nation) and a practical tool to assess the conditions of well-being of the nation that contribute to quality of life.

At the provincial scale, initial efforts to develop sustainable development indicators in the early 1990s in response to Brundtland’s report, appear to have fallen off the policy platform of most provincial governments. Efforts akin to the NRTEE’s ESDI initiative, with the exception of the Yukon’s Council on the Environment and the Economy, are absent. This is unfortunate given the importance of the Statistics Canada commitment to examining the development of national capital accounts that could be used to assess sustainability at the national level. However, efforts by non-profit organizations such as GPI Atlantic and the Pembina Institute to develop sustainability accounting systems (Genuine Progress Indicators) for Nova Scotia and Alberta, respectively, is a welcome sign of new research and develop of provincial-scale sustainability reporting.

At the municipal level, the efforts of many municipalities in developing both sustainability indicators and quality of life measures of well-being have been rich and varied, ranging. The Federation of Canadian Municipalities is playing an important role in developing, through consensus, a pan-Canadian set of municipal quality of life indicators, that for the most part constitute a sustainability report card for major urban centers.

More and more Canadian companies are developing sustainability reports, “triple bottom line” reports or independent environmental or social responsibility reports for their shareholders and in the interests of being accountable to their community. A recent study by Stratos, revealed a growing list of Canadian corporations who are developing sustainability accounting systems, though these efforts are certainly not pervasive throughout corporate Canada, largely relegated to some of the larger firms with relative little attention paid to such reporting by small and medium sized businesses.

The number of tools and approaches to measuring and managing for sustainability is growing rapidly. Triple-bottom-line reporting, “balanced score card” reporting, ISO 14001, Life Cycle Analysis (LCA), sustainability indicators and forms of full cost/impact accounting are being used to manage for sustainability beyond the financial or economic bottom line. A commitment to full life cycle accounting at all scales of organizational governance would be an important step in implementing sustainability.

A key question emerges: Are there opportunities to integrate these measurement systems such that sustainability can begin to be measured, monitored and reported at various scales in a integrated sustainability information system? 
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We believe so. The following diagram illustrates the potential alignment and integration of sustainability accounting and reporting systems (some of which already exist or are under development) that would link federal, provincial, municipal/community and corporate reporting systems. This conceptual Canadian Sustainability Accounting System provides a potential architectural blueprint for monitoring sustainability at a national, provincial, regional (e.g. watershed or eco-system), municipal/community and corporate scale in a integrated, consolidated sustainability “bookkeeping” system: a kind of “new balance sheet for the nation.” With the wealth of economic, environmental, social, quality of life indicator data in Canada, we believe there a relevant and comprehensive account or “portrait” of sustainability would emerge that would guide decision makers to assess and debate the “conditions of well-being” that contribute to not only sustainability outcomes but quality of life.

Our proposed Canadian Sustainability Accounting System (SAS) framework is a conceptual model that attempts to combine the most important attributes of Statistics Canada/NRTEE “capital model”, Environment Canada’s CISE, provincial “sustainable development” and performance measurement systems, the FCM Quality of Life reporting system, community-based sustainability measurement (e.g. Sustainable Calgary), the GPI Alberta sustainability accounting system, and the sustainability reporting efforts of Canadian corporations. All of these systems can be woven together into an integrated, consolidated sustainability accounting and reporting system that would place Canada at the forefront of new sustainability accounting amongst the league of  nations.

2.  Background

There is growing interest in the research and development of sustainable development (or sustainability) and quality of life indicators at the federal, provincial, municipal/community and corporate level as tools to “ensure both environmental and economic policy in the future”
 and for the governance and management of economic, environmental and social objectives – in other words measuring sustainability. The number of tools and approaches to measuring and managing for sustainability is growing rapidly
 though at times the tools are presented or used as if they are contradictory or in competition. How can the tools for measuring and managing sustainability objectives be made more complementary and better aligned taking a systems approach that aligns the tools with the fundamental definition and principles of sustainable development?  

As the variety and scope of indicators and reporting systems being developed to measure quality of life, sustainability or the “triple-bottom-line” of performance expands across all sectors a fundamental question emerges: Are there opportunities to integrate these measurement systems such that sustainability can begin to be measured, monitored and reported at various scales in a integrated sustainability information system? This is the primary question that this paper addresses.

Since the coining of the word “sustainable development” by the Brundtland Commission in 1987 

“Development that meets the needs of the present without compromising the ability of future generations to meet their own needs”
 

there has been a growing interest in how to measure the success of implementing sustainable development principles, strategies and practices. What does a “sustainable” society, economy, city or corporation look like in terms of indicators of sustainability? How should economic, social and environmental sustainability be defined? The challenge in measuring something as complex and multi-dimensional as sustainable development is in breaking it down into a set manageable and measurable sustainability operating principles, goals or objectives. If sustainable development is a journey, as it is often described, and not a pre-determined destination then setting targets against which performance is measured is complicated if not futile.

Notwithstanding these challenges, measuring the conditions of economic, social and environmental well-being (a kind of “sustainability balance sheet”) using an integrated total capital accounting system might yield important insights into the conditions or state of sustainability and quality of life in society.

A total capital accounting system is what the National Round Table on the Environment and the Economy (NRTEE) and Statistics Canada have proposed as an outcome of a three-year project to develop a set of national environment and sustainable development indicators (ESDI). The emergence of a new balance sheet for the nation that tracks the physical and monetary conditions of human, social, natural and produced capital is encouraging. 

Individual federal government departments and provincial governments have also begun to explore performance measures and indicators that measure their progress towards contributing to the principles of sustainable development. The NRTEE’s efforts are complimented and supported by Statistics Canada’s environment and natural resource accounts that provide information on the stocks, flows and monetary values of a selection of Canada’s natural capital endowments.

It is perhaps unfortunate that while sustainability accounting is emerging at the federal government level, interest at the provincial level in the issues of sustainable development seem to have stagnated or vanished from the policy horizon, especially as it relates to measuring (indicators) sustainable development. For example, the provinces of Alberta and Manitoba, while showing leadership in sustainable development strategies and indicator development in the early 1990s have now largely abandoned those efforts. Alberta’s roundtable on the environment and the economy was disbanded in 1994 shortly after releasing a proposed set of “sustainable development” indicators. The Alberta sustainable development indicator framework represented one of the best examples of a sustainability accountability structure that could have been used as a governance tool. Unfortunately, these Alberta sustainable development indicators were never reported. The Yukon Council on the Environment and the Economy, which still exists, had also developed a set of “sustainable progress indicators” which, to date, have not been used in governance.

While many provincial governments have apparently abandoned efforts at measuring sustainable development explicitly, some have developed comprehensive government performance outcome measurement systems, as part of a growing trend towards government business planning and accountability to the public. The Alberta Government, for example, while dismantling the Environment Council of Alberta which produced the prototype sustainable development indicators, led the way in 1994 with the development of three-year business plans and performance measurement system (e.g. Measuring Up and ministry performance measures). Many of these performance measures related to natural resource sustainability even if not embodied within an explicit sustainable development measurement framework.

Other non-governmental research efforts at measuring sustainability at the provincial scale include GPI Atlantic’s “genuine progress index” for Nova Scotia and the Pembina Institute’s sustainability accounting system, the Genuine Progress Indicators (GPI) Sustainable Well-being Accounting System, for Alberta. The Alberta GPI accounts are structured along the same architecture of what Statistics Canada envisions for new total capital accounts, namely, accounts of the physical, qualitative and monetary conditions of human, social, natural and produced capital endowments as a basis for assessing sustainability. Both efforts are attempts to measure sustainable development at a provincial scale in both physical and monetary terms. In the early 1990s a study to estimate B.C.’s net sustainable economic welfare (the Index for Sustainable Economic Welfare – ISEW) was conducted based on the earlier work ISEW work by Daly and Cobb
 in for the U.S. 

At the municipal level while there is no explicit sustainable development measurement and reporting, there are efforts to develop indicators of quality of life that encompass many of the key dimensions of sustainability. The Federation of Canadian Municipalities (FCM) (including 18 municipalities) has developed quality of life indicators that could be viewed as provided the basis for sustainability measurement and reporting. The FCM is currently developing a suite of environmental indicators that together with a complimentary set of the 40 economic, social and health indicators should provide the basis for a sustainability reporting system. Sustainable Calgary, a grass-roots community initiative, is one of the rare cases of sustainability measurement at the community level in Canada. Statistics Canada’s “Cities Project” is also another encouraging development that could lead to a drainage-basin-scale spatial, sustainability measurement and reporting system using a suite of environmental indicators.

Many Canadian companies have developed sustainability, environmental or social responsibility reports to track their performance across a “triple bottom line” (economic, environmental and social).
 Some companies, like Suncor, are moving towards fully integrated sustainability measurement systems. Many firms are using the Global Reporting Initiative (GRI) sustainability accounting and reporting guidelines 
to generate economic, social and environmental performance indicators, as well as newly emerging “integrated” performance indicators (that combine all three facets of sustainability).

While there is considerable progress being made on many fronts to measure and manage for sustainable development objectives at various organizational scales, the overwhelming number of indicators and information now in use has the potential to create confusion and misunderstanding about sustainability, in general. How can these efforts be better integrated to achieve sustainable economies/communities/enterprise and provide meaningful and effective reporting in sustainability? What are the areas of convergence of the variety of sustainability and quality of life indicator accounting and reporting initiatives? Where are the key gaps in accounting systems? What kind of synergies and reporting “economies of scale” might be realized by examining these overlaps and identifying gaps in the accounting and reporting architecture? Can an integrated sustainability accounting and reporting systems that links national-provincial-municipal/community-corporate reporting efforts? 

3. State of Sustainability Reporting – An Overview

There is evidence of the emergence of sustainability accounting and reporting systems across all sectors of Canadian society is clear.
  It is increasingly common to see governments, businesses, and community groups producing environment reports, quality of life indicator reports and triple-bottom-line accounts of performance. 

The following section 3 provides an overview of these sustainability accounting efforts at the national, provincial, municipal/community and corporate level. Our goal is to determine the potential for a unified or common sustainability accounting system or framework for Canada, as a whole. 

3.1 National

There are a number of national initiatives underway to measure sustainable development, sustainability and quality of life,
 as per the following benchmark analysis.

3.1.1. NRTEE’s Environment and Sustainable Development Indicators, Statistics Canada's New National Capital Accounts, and Environment Canada’s CISE.

The National Round Table on the Environment and the Economy is in the final year of three-year process to develop a national set of “environment and sustainable development indicators” (ESDI) that are well-accepted, robust and readily reported indicators for tracking the impact of current economic activity on key types of natural, human and social capital. Their purpose will be to help decision makers and Canadians determine the ability of future generations of Canadians to have a productive economy and to maintain the health of the ecosystems on which our well-being depends.
 The ESDI initiative is intended to provide capacity for policy decision making with respect to managing for sustainability outcomes; particularly in gaining a clearer understanding of the link between economic activity and long-term impacts on the conditions of the environment, communities and sustained quality of life for future generations.

Possible outcomes of the ESDI include a framework for a set of national indicators and “total capital” accounts that will provide a complete account of Canada’s capital endowments (Figure 1).

 The ESDI Steering Committee has recommended that Statistics Canada consider the development of a full set of total capital accounts expanding the current System of National Accounts to include a more comprehensive accounting of the condition of produced, natural, human, and social assets or endowments. The potential structure of these new total capital accounts would be similar to the current Canadian System of Environmental and Natural Resource Accounts --- CSERA – developed by Statistics Canada over the past 10 years. Using common accounting terms such as accounts/ledgers and stock, flow and monetary accounting dimensions, a quantitative and qualitative accounting of the nation’s capital endowments will emerge. 

[image: image6.wmf]Environmental

Accounting

Economic

-

Financial

Accounting

Social Responsibility

Accounting

Sustainability 

Accounting System

Environmental

Bottom Line

Economic

Bottom Line

Social

Bottom Line

Key Sustainability 

Performance Indicators

(KPSI)

Integrated

Sustainability Reporting

 


Figure 1: NRTEE Proposed National Capital Indicator Framework

These new national capital accounts would be broken down into four types of capital:


· Social Capital: “The relationships, networks and norms that facilitate collective action”
 including both formal and informal institutional arrangements (e.g. social cohesion).


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



· Natural Capital: The stock of assets produced by the environment, comprising natural resource stocks (renewable and nonrenewable), land, and ecosystems, including the biological diversity they contain and the services they provide.


· Produced Capital: The produced or manufactured goods that provide benefits to their owners over time, by helping produce other goods and services. This includes equipment, buildings, machinery and other infrastructure, as well as manufactured goods used in the production of goods and services.

Within each of these broad capital account or “domain” a subset of subdomains, subaccounts or “indicator domains” would be developed. Within each subaccount, quantitative, qualitative and monetary data can be organized to provide an accounting of the stocks, flows and monetary values of different forms of capital, that is, an accounting of the “conditions of well-being” (i.e. by definition, “wealth”) of the nation’s endowments or assets. From this data set a series of core and supplemental indicators of capital “health” or conditions of the well being of the nation’s capital can be derived.

The NRTEE ESDI has adopted the “capital model” as the basis for selecting a suite of indicators (ESDI) to track the quantity and quality of stocks of primarily natural capital (including ecosystem health and services) and only one indicator of human capital (educational attainment) (see Figure 2). The expectation is that traditional measures of economic performance, such as the GDP, can be balanced with evidence of the trends in the condition of Canada’s natural capital endowments. This would provide a rather narrow perspective of sustainable development focusing on only two legs (environment and economy) of the three-legged sustainable development stool.

While the NRTEE supports this new expanded mandate for Statistics Canada, what is not clear is whether this vision will be supported by other federal government agencies or by provincial governments. Nor is it clear how this new set of capital accounts would be used or interpreted in assessing the state of sustainability of the nation. If, for example, the current national income accounts were used to derive key economic performance indicators, such as the GDP, what kind of indicators would be drawn from a new more comprehensive set of total capital accounts and for what purpose? Could they be used in reporting on the “state of the sustainability of nation’s capital”? And reported by which federal agency or minister?

One of the fundamental questions arising from the NRTEE initiative will be the capacity of the ESDI and Statistics Canada’s New System of National “Capital” Accounts to provide sustainability profiles at the provincial, regional, community/municipal, and  corporate/organizational scale. Conversely, can a system be developed which operates in the reverse manner where individual entities (e.g. households, corporations, municipalities and provincial governments) collect similar sustainability information, using common methodologies that are comparable across Canada? In constructing new National Capital Accounts the issue of aggregation and the need for common data collection protocols will be critical to ensuring a sustainability reporting system that is spatially relevant to the issues and values of stakeholders at various scales.

One of key weaknesses of the ESDI is that the indicators are not outcome measures of predefined goals statements of a sustainability vision. While the ESDI capital accounts and core sustainability indicators should provide a portrait of the condition of Canada’s capital endowments, they are not themselves tied to a national “sustainability business plan” including a vision, mission, sustainability operating principles or goal statements. Secondly, the ESDI tend to focus mostly on natural capital sustainability indicators with only limited treatment of human and social capital. The ESDI would thus not yield a comprehensive portrait of “sustainability” or “sustainable development” of the nation. In contrast, the U.S. experimental sustainable development indicators includes 40 economic, social and environmental indicators in wide-ranging suite of measures to assess the condition of capital endowments and liabilities, similar to the “capital model” advocated by Statistics Canada (see Appendix A3 for a full description and discussion of the U.S. Interagency Working Group on Sustainable Development sustainable development indicator initiative).  To limit the ESDI to primarily environmental indicators is perhaps a missed opportunity to develop a truly comprehensive national sustainability accounting system under one umbrella and mandate of the NRTEE. The social and human capital indicator gap will now have to be filled by other agencies or groups. 

Another weakness of the ESDI is its scope is primarily national making the indicators less geographically relevant, though some data will be used to develop the indicators (e.g. surface water quality index) will likely draw from regional data sets (e.g. regional surface water basins).  A third weakness is that the ESDI will be limited to only 8-10 core indicators.  
The emerging ESDI are largely national in scope, at this stage, and would have to be tested to the degree to which similar indicators might be developed at provincial and municipal scale in conjunction with other indicator efforts.

We do see the potential for the NRTEE ESDI to be of particular relevance to Canadian communities or municipalities in the following areas:

· Air Quality Indicators:

· SOx/NOx emissions

· GHG emissions

· Human health indicator (related to air quality)

· Water Indicators:

· Water scarcity index

· Daily water use

· Surface water quality index

· Incidences of water-borne diseases

· Mercury in fish tissue

· Municipal population served by wastewater treatment

· Land and Soils Indicators:

· Loss of agricultural land stocks to urban land

This depends on the robust nature of the ESDI database to provide municipal scale resolution.

Much of data to populate the NRTEE indicators will likely from Statistics Canada, Environment Canada (e.g. the emerging Canadian Information System for the Environment (CISE)), and Natural Resources Canada and in cooperation with provincial agencies of the environment or natural resources. All of these agencies and initiatives will play a critical role in the success of the ESDI. 

Environment Canada’s CISE is, for example, working towards improving the quantity, quality and accessibility of information needed for environmental indicators and monitoring environment systems. This should lead to a common methodological approach to information collection and should yield a national environmental data and information system that covers all jurisdictions. There are numerous other environmental information systems (see Appendix A2) in Canada that could be linked through a CISE data base, including the Canadian Institute for Health Information and Statistic’s Canada’s System of National Accounts.

Figure 2: NRTEE’s Preliminary Environment and Sustainable Development Indicators List

	Capital Stock Domain
	Key Indicator (short-term)
	Medium-term or Long-term Indicator
	Other Potential Indicators

	Ecosystem Health and Services
	 
	Biodiversity index
	Index of vulnerable, threatened and endangered species

	 
	 
	Wilderness fragmentation indicator
	Areas protected from industrial activity

	 
	 
	 
	Total area of natural ecosystems without roads

	 
	 
	 
	SOx and NOx emissions

	 
	 
	 
	Total greenhouse gas emissions

	Water
	Surface water quality (indicator of provision of clean water for humans and ecosystems)
	 
	Measure of water scarcity

	
	 
	 
	Mercury in fish tissue (measure of water quality and freshwater fish health)

	 
	 
	 
	Incidence of water-borne diseases (indicator of clean water for human health)

	 
	 
	 
	Municipal population served by wastewater treatment (indicator of clean water for human health)

	Air Quality & Atmospheric Conditions
	Air quality indicator for human health (exposure to ozone and PM2.5, weighted by population)
	Air quality index based on human health impacts (morbidity and mortality) rather than exposure
	Air pollutant population exposure (indicator of provision of clean air)

	 
	 
	 
	Level of acid deposition on ecosystems (indicator of provision of clean air)

	 
	 
	 
	Average national temperature (indicator of climate stability)

	Land and Soils
	Indicator of loss of dependenable agricultural land to urban uses.
	Data structure matrix that tracks changes in all key types of land use and land cover.
	Change in stock of agricultural land / Crop production on marginal land

	 
	Extent of wetlands based on a proxy set of regional and provincial wetland inventory
	Extent of wetlands based on a comprehensive national wetland inventory
	Amount of agricultural land converted to urban land

	 
	 
	 
	Soil residue cover (ave. number of bare-soil days)

	 
	 
	 
	Soil organic carbon

	 
	 
	 
	Nutrient balance for nitrogen

	Fisheries
	 
	 
	Percentage of fisheries that are sustainably exploited

	Renewable Resources
	Indicator of forest cover
	Indicator based on a new national forest inventory that includes breakdown of data by different types and ages of forest.
	Total forest area

	 
	 
	 
	Percentage of wood supply from certified forests (commercial forests)

	 
	 
	 
	Level of carbon storage in Canada's forests

	Non-renewable Resources
	Indicator of total stock of non-renewable resources (metal, mineral and fossil) plus recycled minus production.
	 
	Dollar value of non-renewable resources

	 
	 
	 
	Combined stocks of all fossil fuels

	Human Capital
	Educational attainment
	 
	Literacy and numeracy

	 
	 
	 
	Child education potential

	 
	 
	 
	Health adjusted life expectancy (HALE)


Statistics Canada’s Human Activity and the Environment (HAE) Report 2000 has been another  important source of environmental reporting connecting the impact of human activity on the environment. The report uses a conceptual framework that shows the relationship between: 

1) Driving forces (conditions and trends that are shaping the relationship between human activity and the environment (e.g. socio-economic conditions); 

2) Natural Resources (the consumption of natural capital stocks and their uses); 

3) Ecosystem and Well-being (the status of wildlife, air quality and other ecosystem health conditions, and; 

4) Responses and Participation (activities, practices and policies that are minimizing or reducing human impacts on the environment).  

Much of the information in the 2000 HAE report is reported at a drainage basin and ecozone scale. Most other reporting is at the provincial/territorial scale or at the national scale. Very little information is reported at the municipal or community scale with the exception of Environment Canada’s Air Quality Index for selected cities. The ecosystem spatial portraits of the human pressures (e.g. population growth), resource consumption, and condition of ecosystems is very useful and unique, however, more effort could be made to produce these portraits with municipalities and communities clearly mapped within ecozones or drainage basins.

3.1.2 The Canadian Policy Research Networks Quality of Life Indicators

The Canadian Policy Research Networks (CPRN) has been developing a set of quality of life indicators based on a series of cross-country dialogues with Canadian citizens in roughly 40 communities. Through a facilitated process, citizens identified key quality of life themes or domains and a list of indicators that would be meaningful to them as measures of the condition of those themes.

The quality of life themes are interconnected and overlapping. These elements together form a comprehensive picture of what Canadians consider important to their quality of life. The following is a list of quality of life indicators, by quality of life themes, that were suggested by citizens through the dialogue process:

I.  Democracy (Political/Democratic Participation and Rights) (2 indicators)
1.  Exercising democratic rights

2.  Tolerance of diversity 
II. Health (4 indicators)

3.  Quality of health care system

4.  Status of physical health

5.  Status of mental health

6.  Lifestyle

III. Education/learning (7 indicators)
7.  Access to universal primary/secondary education system

8.  Access to post-secondary education

9.  Participation rates and enrolment

10. Access to lifelong learning

11. Adult literacy rates

12. Child/youth literacy rates

13. Quality of education 

IV. Environment (5 indicators)
14. Water (drinking) quality

15. Air quality

16. Waste management

17. Resources devoted to developing renewable energy sources

18. Access to clean, healthy public outdoor spaces

V.  Social programs/conditions (6 indicators)
19. Availability and affordability of childcare
20. Adequacy of income supports in meeting basic needs
21. Poverty and child poverty rates

22. Living wages
23. Food bank usage
24. Housing affordability
VI.  Personal well being (3 indicators)

25. Personal time stress or control over time
26. Degree of social interaction, intimate connections, and social isolation
27. Sense of personal security

VII.  Community (4 indicators)

28. Satisfaction with police, courts, probation
29. Sense of personal safety and changes in crime rate
30. Level of civic involvement
31. Availability of programs and services
VIII.  Economy and Employment (6 indicators)
32. Unemployment and labour force participation rates
33. Percentage of involuntary part-time workers
34. Job security, satisfaction and working conditions
35. Bankruptcies (personal and business)
36. Income/wealth distribution
37. Consumer debt levels
IX.  Government (3 indicators)

38. Level of public trust
39. Accountability/stewardship of public values and funds
40. Public governance

What is unique about the CPRN approach is that the indicators were developed through a process of citizen dialogue as opposed to the more conventional expert-input process. As a result the indicator domains and the indicators themselves reflect the opinions and intuitive sense by citizens of the issues that are important to them individually in their community.

The environment theme ranked fourth as the most important quality of life theme (see full list following Figure 8). Citizens identified the following environmental quality indicators as most meaningful: 1) water (drinking) quality; 2) air quality; 3) waste management; 4) resources devoted to developing renewable energy sources, and; 5) access to clean, healthy public outdoor spaces. What is unique about the CPRN indicators is that they combine quantitative and qualitative data, in many cases.

CPRN is in the final process of completing and releasing their report Quality of Life in Canada: A Citizen’s Report Card that will include quantitative and qualitative indicators of their 40 quality of life indicators. 

With respect to the environmental indicators, only availability/access to greenspace will not be reported on given the lack of data. For air quality, CRPN is combining quantitative and qualitative data: quantitative data from the Index of Quality of Air (IQA) for all of Canada from Environment Canada (reporting ‘fair’ and ‘poor’ air quality days), and; qualitative data from a recent COMPAS poll (May 2001) asking Canadians about their concerns about the air they breath. The CPRN water quality indicator also combines quantitative and qualitative data: quantitative data includes the percent of Canada’s population which is served by municipal wastewater treatment facilities (1993-1998) sourced from Treasury Board of Canada (Canada’s Performance 2001), and; qualitative data from the May 2001 COMPAS poll ask Canadians concerns with the safety of their drinking water. The waste management indicator uses data on the percent of materials reused, recycled and discarded in Canada (1988-1996) from Statistics Canada sources and waste disposed in tonnes per capita (by province, 1994, 1996, and 1998)
.

The renewable energy sources indicator will use National Energy Board data on total energy consumption in Canada that shows the percent of total domestic demand for primary energy me by renewable fuels (excluding nuclear). There is also no national data base on the availability of green space.

A key strength of the CPRN QofL indicators is that they will likely resonate with citizens since, given that they were developed by a cross-section of Canadian communities. Moreover, they help policy makers understand the relative importance of quality of life issues given the scoring system CPRN used in determining ordinal ranking of issues and indicators. The citizen input in defining key quality of life themes and suggested suite of indicators can be used by decision makers and elected officials to report back to citizens on the conditions of community well-being knowing that their indicators are relevant to local issues.

One weakness of the CPRN approach is that a citizen-based indicator development process may introduce other forms of indicator selection bias. For example, citizens may be unaware of significant or important threats to well being that “experts” may be studying or monitoring. Second, many of the indicators that citizens select lack supporting data or analysis (e.g. living wage analysis). Third, the CPRN suite of indicators will be national in scope and not customized to the individual community values or issues.   

3.1.3 National Atlas and Quality of Life Mapping System

The National Atlas and Quality of Life Mapping System is a project headed by Peter Morton of Natural Resources Canada. The objective of the National Atlas project is to map quality of life in Canada at a census division scale, using a QOL geographical model -- a hybrid of other social science models previously developed as the Atlas of Saskatchewan.

As with the Statistics Canada Cities Project, the National Atlas has tremendous potential to present quality of life and sustainability information at a spatially relevant scale (i.e. census division). Such a reporting system allows citizens and decision makers with a visual “map” of strengths and weaknesses in quality of life across the country at the census division scale. 

The key weakness we observed in discussions with Peter Morton is that limiting the scope of the mapping to a census division scale artificially constrains the number of possible indicators and scope of reporting given the limits of environmental data at the census division. While modeling impacts (e.g. pollution) can be done where detailed data is unavailable at this scale, this is simply a sign of the constraints of attempting to report at such a fine resolution.  
3.2 Provincial Sustainability Reporting

There are a number of examples of provincial sustainability and environmental reporting efforts. We examine a few of these examples to illustrate the potential for the development of a national sustainability measurement and reporting system.

3.2.1 Alberta

The Alberta Round Table on the Environment and the Economy

The former Alberta Round Table on the Environment and the Economy (disbanded in 1994) represents one of the best examples of a potential enabling framework for sustainable development implementation, governance, and measurement. The ARTEE 1994 report Creating Alberta’s Sustainable Development Indicators presented one of the most promising sustainable development measurement frameworks to have emerged at that time. ARTEE expressed a clear vision of sustainable development for Alberta: 

“Alberta, a member of the global community, is a leader in sustainable development, ensuring a healthy environment, a health economy and a high quality of life in the present and the future.”

This vision of sustainable development was further articulated by ARTEE’s sustainable development nine vision elements:

· The quality of air, water and land is assured.

· Alberta’s biological diversity is preserved.

· We live within Alberta’s natural carrying capacity.

· The economy is healthy.

· Market forces and regulatory systems work for sustainable development.

· Urban and rural communities offer a healthy environment for living.

· Albertans are educated and informed about the economy and the environment.

· Albertans are responsible global citizens.

· Albertans are stewards of the environment and the economy.

ARTEE then developed, through a multi-stakeholder consensus process, a list of 59 sustainable development indicators and a sustainable development system for monitoring and publishing performance results (see Figure 3). These 59 indicators cover virtually every aspect of sustainable development: economy, environment and society. To show how the indicators relate to the nine vision elements, a two-dimensional relationship grid was developed showing which indicators are “drivers” or a “result” (i.e. outcomes) or both. For each of the indicators, data sources and gaps were identified. Of particular note was the proposal to develop of a sustainable development institute housed within the Alberta Bureau of Statistics (the equivalent of Statistics Canada) to collect and manage the sustainable development data base and take management direction from the ARTEE.

Unfortunately, Alberta’s sustainable development indicators and the sustainable development monitoring system were never implemented with the disbanding of the ARTEE and the Environment Council of Alberta in 1994, an outcome of government cutbacks and fiscal reforms.
Figure 3: Alberta’s Sustainable Development Indicators (1994)

	Indicator Number
	Indicator Name

	1
	Air quality index

	2
	Exposure to substandard ambient air quality

	3
	Production of acid-forming emissions

	4
	Purchase of ozone-depleting substances

	5
	Emissions of carbon dioxide and other greenhouse gases

	6
	Area of land affected by soil erosion and salinity

	7
	Total area of contaminated sites

	8
	Area of lands under formal agreement for wildlife habitat

	9
	Number of commercial crop varieties

	10
	Number of biogeographical regions with adequate protected areas

	11
	Number and size of recreational, cultural and spiritual sites

	12
	Per cent of urban areas in parks and playgrounds

	13
	Total area in significant land-use categories

	14
	Per cent of harvested forest that is successfully restocked

	15
	Waste per capita going to landfills

	16
	Size and distribution of significant wetlands

	17
	Groundwater quality index

	18
	Lake water quality index

	19
	Condition of major rivers

	20
	Length of heritage rivers

	21
	Per cent of sewage and runoff treated at primary, secondary and tertiary levels

	22
	Per capita water consumption

	23
	Water resource depletion rates

	24
	Number of species at risk

	25
	Proportion of species approaching target population size

	26
	Population of endemic species for which Alberta has a key custodial role

	27
	Efficiency of non-renewable resource recovery and use

	28
	Proportion of energy from fossil and non-fossil fuel sources

	29
	Per capita energy consumption

	30
	Employment index

	31
	Average education level attained

	32
	Per cent of post-secondary graduates finding employment in their field

	33
	Job satisfaction index

	34
	Per cent of Albertans on welfare

	35
	Volunteer rate

	36
	Per cent of population taking each mode of transportation to work

	37
	Average commuting distance to work

	38
	Population growth

	39
	Urban and rural crime rates

	40
	Percent of GDP spent on research and development

	41
	GDP per capita

	42
	GDP per capita adjusted for natural resource depreciation

	43
	Percent of GDP from secondary production and business services

	44
	Number of environmental services, products and technologies exported

	45
	Per capita debt

	46
	Accumulated depreciation of natural resources

	47
	Degree of non-compliance with environmental regulations

	48
	Percent of performance-based regulations

	49
	Percent of sustainable development compatible legislation

	50
	Public perception of information accessibility

	51
	Percent of organizations that have adopted sustainable development

	52
	Percent of management job descriptions including sustainable development

	53
	Sustainable development literacy of the public

	54
	Amount of foreign aid contributed

	55
	Frequency of sustainable development in K-12 curricula

	56
	Market value of permits traded or sold

	57
	Percent of products and services where price reflects life-cycle cost

	58
	Percent of recyclable products actually recycled

	59
	Number of people involved in recycling initiatives

	Source: Alberta Round Table on the Environment and the Economy. 1994. Creating Alberta's Sustainable Development Indicators


Alberta Government’s Business Plan and Measuring Up

Despite the elimination of the ARTEE, a remnant sustainable development remained and would be later imbedded in the Alberta Government’s three-year business plan goals and performance measurement system (Measuring Up) (see Figure 4). The alignment of government goals and performance indicators for society, economy and the environmental, using three broad themes ─ people, prosperity, and preservation ─ suggested that sustainable development had not entirely disappeared, if only in name. Measuring Up and the Government of Alberta’s commitment to measuring government performance outcomes (and to a limited degree societal quality of life) demonstrated what could be viewed as an emergent sustainability accounting and reporting system, to the extent that economic, social and environmental aspects of performance were being measured. Even in the absence of any explicit reference to the words “sustainable development” in the Alberta Government’s business plan,
 the 2000-2003 business plan vision statement does have elements of sustainable development in the following statement:

“A vibrant and prosperous province where Albertans enjoy a superior quality of life and are confident about the future for themselves and their children.”

Figure 4: Alberta Government's Goals and Measuring Up Performance Indicators

	Goal #
	Goal Statement
	Performance Measures

	
	
	

	
	PEOPLE
	

	1
	Albertans will be healthy
	Life expectancy at birth

	
	
	Health indicators

	2
	Our children will be well cared for, safe, successful at learning and healthy
	Well-Being of Children

	3
	Alberta students will excel
	Educational attainment

	4
	Albertans will be independent
	Literacy and numeracy levels

	
	
	Family income distribution

	5
	Albertans unable to provide for their basic needs will receive help
	Economic status of Albertans

	
	
	

	
	PROSPERITY
	

	6
	Alberta will have a prosperous economy
	Gross Domestic Product

	
	
	Job growth

	7
	Our workforce will be skilled and productive
	Skill development

	8
	Alberta businesses will be increasingly innovative
	Business innovation

	9
	Alberta's value-added industries will lead economic growth
	Value-added industries

	10
	Alberta will have effective and efficient infrastructure
	Infrastructure capacity

	11
	Alberta will have a financially stable, open and accountable government
	Taxation load

	
	
	Provincial credit rating

	
	
	Accumulated debt

	
	
	Cost of government

	12
	Alberta will have a fair and safe work environment
	Workplace climate

	13
	Alberta businesses will increase exports
	Export trade

	
	
	

	
	PRESERVATION
	

	14
	Alberta will be a safe place to live and raise families
	Crime rate

	15
	Alberta's natural resources will be sustained
	Resource sustainability

	16
	The high quality of Alberta's environment will be maintained
	Air quality

	
	
	Water quality

	
	
	Land quality

	17
	Albertans will have the opportunity to enjoy the provinces natural, historical and cultural resources
	Heritage appreciation

	18
	Alberta will work with other governments and maintain its strong positions in Canada
	Intergovernmental relations

	19
	The well-being and self-reliance of Aboriginal people will be comparable to that of other Albertans
	Under development


This statement suggests that governments may have through time internalized the spirit and principles of sustainable development as originally defined by Brundtland. Indeed, I could argue that the often confusing term “sustainable development” has been replaced by the more engaging term “quality of life.” 

The Alberta Genuine Progress Indicators (GPI) Sustainable Well-being Accounting System

The development by the Alberta Genuine Progress Indicators (GPI) Sustainable Well-being Accounting System marked an important milestone in sustainability accounting and reporting. 

The GPI sustainability measurement system was developed for Western Economic Diversification (WED) as a prototype sustainable development and accounting framework, and tested in Alberta. The Alberta GPI accounts (51 economic, social and environmental indicators) tracked 40 years of progress and the conditions of well-being in Alberta and revealed important findings. Namely, that despite 40 years of constant real GDP growth (per capita), real disposable incomes failed to rise with a rising GDP tide since 1981 and many forms of human, social and natural capital were being depleted at perhaps unsustainable rates.  

The Alberta GPI sustainability accounting system, was modeled after its predecessor, the Yukon Sustainable Progress Indicators (SPI), and the U.S. Genuine Progress Indicators, using a standard accounting model of ledgers/accounts, balance sheet and income statement. Anielski (1999, 2000, 2001) worked on the development of all three sustainability accounting systems with a vision that a sustainability accounting system, based on basic accounting principles and practices, could be developed to yield a full accounting of the total wealth (i.e. the conditions of well-being) of a nation – a new balance sheet for the nation. This new balance sheet would show the balance of human, social, natural and produced capital assets (and liabilities) as well as reveal the distribution of wealth (and power) or equity in society. Using quantitative and qualitative indicators derived from these total capital accounts, a society’s quality of life, it’s capacity to flourish or sustain itself for future generations, and its “genuine” progress towards sustainability objectives could be accounted for. Rather than focusing on conventional “chrematistic” (i.e. chrema: Greek for money) metrics of economic growth, like the GDP, these new total capital accounts would account for “that which makes life worthwhile” or the heart-felt values held by citizens in a civil society. 

Anielski has applied the same GPI sustainability accounting system at the community level in Edmonton (Anielski, 1999) 
 for measuring municipal sustainability and has begun to apply a business-version of the GPI sustainability accounting system to corporations and businesses who are interested in pursuing sustainability. 

The GPI accounting framework uses the same “total capital accounting” framework advocated by Statistics Canada: human, social, natural, and produced capital accounts. The GPI accounts track the trends in the stocks, flow, and monetized values (using full cost accounting approach) of all capital endowments (and liabilities) (see Figure 5). The GPI capital accounts are fully integrated revealing the tradeoffs between economic, social, health and environmental determinants of well-being; tradeoffs that must be balanced and rebalanced in the pursuit of a sustainable society and economy in harmony with the carrying capacity of the environment.

The GPI accounting framework uses a traditional financial accounting framework of:

· GPI balance sheet -- shows the conditions of a society’s human, social, natural, produced and economic capital endowments, liabilities, and equity.

· GPI full-cost accounting income statement – shows the net impact on GDP of an economy when considering the full costs and an unaccounted benefits associated with the use or consumption of human, social, natural and produced capital in the process of economic production.

· GPI ledgers or accounts – detailed accounts of human (e.g. health, education, time use), social (e.g. social cohesion, equity), natural (e.g. forest, air, water) and produced (e.g. public and private infrastructure) capital conditions in terms of physical (quantitative, stock/flow information), qualitative and monetized information on various sub-domains of a society’s total capital endowments.

· Genuine Progress Indicators – indicators of sustainability and quality of life derived from each of the GPI accounts. The Alberta GPI accounts for 1999 contain 51 indicators of sustainability (see Table 1). Indicators show longitudinal trends (40 years) in the condition of societies total capital endowments to assist decision makers in determining genuine progress or regrettable trends towards or away from sustainability goals. The indicators can be indexed (normalized to a common grade-point scoring system) then aggregated to create composite indices (e.g. social sustainability index or economic sustainability index). Various weighting schemes for the indicators can be applied to create a composite index that reflects the quality of life values and priorities of a community (e.g. we could use the quality of life values revealed by citizen input through a process of a values dialogue or audit of each community). Indicators from each of the major well-being domains can also be compared, contrasted and fully integrated to provide a fully integrated portrait of total well-being and sustainability.

Figure 5: Genuine Progress Indicator (GPI) Sustainable Well-being Measurement System
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Table 1 Alberta Genuine Progress Indicators

	ECONOMIC SUSTAINABILITY INDICATORS
	Description of Indicator

	Economic growth
	GDP at market prices, expenditure based (1998$ per capita)

	Economic diversity
	Economic Diversification Index, based on Hachman Index

	Trade
	Trade balance (exports less imports) per capita, 1998 $

	Disposable income
	Personal disposable income per capita 1998$

	Weekly wage rate
	Weekly wage rate, $1998

	Personal expenditures
	Alberta personal consumption expenditures, per capita, constant (1998) dollars

	Transportation expenditures
	Direct expenditure per capita on transportation in Alberta, $1998 (includes public transit)

	Taxes
	Taxes on persons per capita, 1998 dollars

	Savings rate
	Savings rate as % of after-tax disposable income

	Household debt
	Household debt per capita (1998 dollars)

	Public infrastructure
	Value of services from public infrastructure, $ per capita ($1998)

	Household infrastructure
	Value of services from household infrastructure, $ per capita ($1998)

	SOCIAL AND HEALTH SUSTAINABILITY INDICATORS
	Description of Indicator

	Poverty
	Percentage of all persons living below LICO (Poverty Line)

	Income distribution 
	Gini Coefficient (after tax and transfer income, all families)

	Unemployment
	Unemployment rate in Alberta over the study period

	Underemployment
	Underemployment rate (underemployed as a percent of those employed)

	Paid work time
	Hours of paid work per person in the labour force per year

	Household work
	Household work hours per person per year

	Parenting and eldercare
	Parenting and eldercare hours per person per year

	Free time
	Leisure hours per person per day

	Volunteerism
	Volunteerism hours per person per year

	Commuting time
	Average minutes per day per worker (includes both automobile and transit users)

	Life expectancy
	Life expectancy (years) for men (50%) and females (50%)

	Premature mortality
	Person Years of Life lost per 100,000 population from all causes of death

	Infant mortality
	Infant mortality (death per 1000 live births)

	Obesity
	Percent of adult population with a Body Mass Index (BMI) of 27+ (overweight)

	Suicide
	Suicide rate for both sexes per 100,000 population

	Drug use (youth)
	Youth drug use (%)

	Auto crashes
	Total auto crashes per Alberta adult (15+ years)

	Family breakdown
	Divorce rate (percent of marriages that end in divorce)

	Crime
	Crime incidents per 100,000 people in Alberta

	Problem gambling
	Estimated cost of problem gambling ($1998 per capita)

	Voter participation
	Composite voter participation rate (federal, provincial, municipal)

	Educational attainment
	Percentage of population (15 years and over) with some post-secondary education or university degree

	ENVIORNMENTAL SUSTAINABILITY INDICATORS
	Description of Indicator

	Oil and gas reserve life
	Average reserve life for conventional crude oil and natural gas, excludes oilsands.

	Oilsands reserve life
	Average reserve life for oilsands.

	Energy use
	Energy demand GJ per capita.

	Agricultural sustainability
	Composite agriculture index, includes summerfallow, SOC, pesticide use, salinity, yield.

	Timber sustainability
	Timber Sustainability Index, the ratio of annual increment (growth) divided by total harvest, energy and agriculture depletions.

	Forest fragmentation
	Percentage of Alberta's forests (Boreal and Foothill) that remain unfragmented, based on WRI report.

	Parks and wilderness
	Area protected, sq.  km.

	Fish and wildlife
	Average of caribou (benchmark year =100), bears (target of 2500 bears in province) and sport and commercial fisheries (benchmark year =100).

	Wetlands
	Wetlands area remaining in sq.km.

	Peatlands
	Peatlands, area change per annum (million ha).

	Water quality
	Average water quality index.

	Air quality
	Average air quality index, includes SO2, CO2, VOC, NOx and PM.

	GHG emissions
	Total Greenhouse Gas Emissions (t) per capita.

	Carbon budget deficit
	Annual GHG emissions as a % of sequestration capacity.

	Hazardous waste
	Tonnes of hazardous waste produced per annum.

	Landfill waste
	Per capita disposal rate, tonnes per person per year

	Ecological footprint
	Ecological Footprint (hectare per capita)


The GPI sustainability accounting framework is unique in that it provides multiple utility for strategic business planning, performance measurement and engaging citizens in an informed dialogue about both quality of life and sustainability. GPI accounting can be used at any scale: federal, provincial, municipal, community and corporate.

The main strength of the Alberta GPI Sustainable Well being Accounting system is that it uses conventional accounting language and structures: ledgers (accounts), balance sheet and income statement to measure and report on economic, social and environmental sustainability. The sustainability accounts are effectively sub-domains of the three sustainability domains: economy, society and environment. They contain detailed quantitative, qualitative and monetary (full cost/benefit) data that can be readily organized into meaningful indicators. The GPI system of accounts provides a useful tool for decision-making that can be used for planning and budgeting purposes. The GPI income statement provides a full cost accounting of economic development policies by accounting for regrettable or defensive social and environmental costs. The presentation of sustainability indicators in the “GPI star” diagrams provides a unique visual portrait of a communities “well being balance sheet” contrasting the conditions of economic, social, health and environmental parameters of well being. In addition, indicators can be easily contrasted and compared to show trends and analyze correlations between indicators or variables of well-being.

While the GPI sustainability accounting framework has been applied successfully in measuring sustainability at a provincial scale it has not yet been fully tested at municipal/community scale or nationally. 

3.2.2 Yukon’s Sustainable Progress Indicators

The predecessor to the Alberta GPI accounts was the Yukon Sustainable Progress Indicator (SPI) system developed for the Yukon Council on the Economy and the Environment for measuring and reporting on the state of Yukon’s progress towards sustainable development (see Appendix A.4).
 Developed by Pembina Institute researchers Anielski et. al. (2000), the Yukon SPI sustainability accounting system was intended to serve as a policy outcome analysis tool for the Yukon government to track progress of it’s key policy goals and government business plans. Like the Alberta GPI accounts, the Yukon SPI framework includes sustainability indicators for three primary themes of sustainability – economy, society and environment (see Figure 6). The indicators were explicitly aligned with key policy goals and objectives of the Yukon government thereby providing a comprehensive portrait of economic, social and environmental well-being. 

From the SPI accounts, a “triple bottom line” expressed as a quantitative performance index for the environment, economy and society and a monetized (full cost account) net sustainable well-being estimate (adjusted GDP) could be derived. The SPI accounts would be used to track progress towards the YCEE and Yukon Government’s goals as well as monitoring the overall well-being of Yukon.

Figure 6: Yukon Sustainable Progress Indicators Accounting System
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The YCEE is currently in the process of developing their first sustainability report using the SPI system.

Another point of interest is Yukon’s ongoing experience with state of the environment reporting. The YCEE recently completed a review of their State of the Environment reporting system
 and concluded that while their SOE reporting “does an adequate job at addressing the ‘purposes’ and ‘requirements’ of the Environment Act, it falls short in a number of areas….[including it] fails to adequately profile the importance of economic activity to the overall health of the environment.” The report goes on to note: “[F]ailure [of the SOE report] to adequately profile the importance of economic activity to the overall health of the environment represents a significant limitation of its potential for assisting the YCEE  in addressing mandated ‘powers and duties’ pursuant to the Environment Act, particularly given that the purpose of the YCEE is to “encourage sustainable development in the Yukon”…[and that future SOE reports] address the significance of environmental activities and trends from the perspective of sustainable development.”

This shows the limitations of SOE in addressing the full spectrum of issues that need to be accounted for in a sustainable development measurement system. We believe that the SPI system provides such a comprehensive measurement system.

3.2.3 GPI Atlantic Genuine Progress Index

GPI Atlantic is a non-profit research group, founded in 1997, to develop an index of sustainable development and well being - the Genuine Progress Index (GPI)
. Inspired by the original U.S. GPI work of Redefining Progress, the Nova Scotia GPI consists of 22 social, economic and environmental components clustered according to the following domains:

	Domains
	GPI Accounts

	Time Use
	1. Economic Value of Civic and Voluntary Work 

	
	2. Economic Value of Unpaid Housework and Child Care 

	
	3. Costs of Underemployment 

	
	4. Value of Leisure Time 

	Natural Capital
	5. Soils and Agriculture

	
	6. Forests

	
	7. Marine Environment/Fisheries

	
	8. Nonrenewable Subsoil Assets

	Environment/Quality
	9. Greenhouse Gas Emissions 

	
	10. Sustainable Transportation 

	
	11. Ecological Footprint Analysis 

	
	12. Air Quality 

	
	13. Water Quality 

	
	14. Solid Waste 

	Socioeconomic
	15. Income Distribution 

	
	16. Debt, External Borrowing, and Capital Movements 

	
	17. Valuations of Durability 

	
	18. Composite Livelihood Security Index 

	Social Capital
	19. Health Care 

	
	20. Educational Attainment 

	
	21. Costs of Crime 

	
	22. Human Freedom Index 


The expected outcome of GPI Atlantic’s Genuine Progress Index for Nova Scotia is that it will serve as a benchmark for Canada. Statistics Canada sees the Nova Scotia GPI as a potential pilot project for Canada, and provides ongoing assistance, advice, and access to data sources and has provided in-kind support in the form of data access, ongoing advice and consultation. Interest in the GPI reports has led to projects developing Genuine Progress indicators at the community level, including the development of a GPI for the Nova Scotia communities of Glace Bay and King’s County.

The Nova Scotia GPI accounts address the shortcomings of the current reliance on economic growth statistics (i.e. GDP) – the conventional measure of prosperity and progress – which implicitly devalues the importance of natural and social capital, including natural resource wealth and environmental quality, unpaid voluntary and household work, leisure time, health and knowledge. The practice of relying on economic statistics like the GDP fails to distinguish economic activities that contribute to well being from those (e.g. crime and pollution) that cause harm. The Nova Scotia Genuine Progress Index is seen as a practical, policy-relevant measure of progress that is more comprehensive and accurate than current economic performance measures.

GPI Atlantic's methods and framework share common elements with both the Alberta GPI accounts and the original U.S. GPI. The Nova Scotia GPI and Alberta GPI accounts share a common set of well-being and sustainability “accounts.” They share a common goal of accounting for the full monetary costs and benefits of human, social and natural capital “consumption” associated with economic growth. The primary difference between the Nova Scotia GPI and the Alberta GPI is that the Alberta GPI accounts are structured using conventional accounting structures: ledgers (accounts), balance sheet and income statement. The GPI Alberta accounts yield both a full cost accounting of economic growth (similar to the U.S. GPI) and a composite sustainable well-being index (an index of all 51 genuine progress indicators, using a normalized data indexing methodology). The Alberta GPI expresses sustainability in both monetary and qualitative terms. The Nova Scotia GPI is also working towards an overall index of well-being through progressive development of 22 economic, social and environmental components (accounts) of well-being, under construction since 1997.  The Alberta GPI and Nova Scotia GPI accounts share common quantitative, qualitative and monetary elements and data sources (e.g. Statistics Canada). The goal of GPI Atlantic is to produce twenty well-regarded and acceptable sets of indicators to produce one well-regarded and acceptable general index. The Nova Scotia GPI and the Alberta GPI accounts share a common approach which is that the accounts are not intended as a rigid final formula or fixed set of methodologies for measuring sustainable development, but rather represent a work-in-progress that can be continuously improved as better methodologies and data sources become available.

GPI Atlantic has also been actively developing Community GPI’s for Kings County and Glace Bay, Nova Scotia (http://www.gpiatlantic.org/community.shtml). The Community GPI is a pioneering effort to build a new measure of community well being also known as the Genuine Progress Index (GPI). This pilot initiative is unique in that it has engaged citizens in the community to research and develop the GPI data set. The Kings County Citizens for Community Well Being has undertaken the task of surveying Kings County residents to gather data for this pilot project. Working with survey and socio-economic data collection experts from Statistics Canada and academia, survey method have been designed and tested in both communities, and more than 20 residents of Glace Bay and Kings County residents are now hard at work gathering the necessary data for Canada's first Genuine Progress Indicators. The indicators are intended to replicate, in part, the Nova Scotia GPI framework with some exceptions.

Some of the Community GPI indicator categories include:

· Employment/unemployment: 

· Underemployment

· Labour market activity

· Job characteristics

· Work schedule and income

· Job security

· Work reduction

· Household well being;

· Volunteerism;

· Health;

· Peace and security;

· Environment (ecological footprint)

The environmental indicators are almost all in the ecological footprint (EFA) calculations that account for energy use, transportation, recycling and waste, and food consumption. Survey questions regarding water quality in the Glace Bay GPI are also used. Agriculture-related questions are asked in the Kings County GPI survey plus an inquiry into sustainable agriculture practices in Kings County.

One of the key strengths of the Community GPI project is the engagement of citizens at the local level in developing sustainability indicators using the rigour of Statistics Canada survey methods to gather information. The process of engaging citizens in the survey development and application provides a tangible net benefit for both citizens and local decision makers to understand sustainability from an applied perspective. This project should provide an important prototype benchmark for future community-based sustainability measurement and reporting efforts in other Canadian communities particularly where there are insufficient statistical data from traditional data sources (e.g. Statistics Canada).

The key challenges of the Community GPI project it’s onerous and time-consuming data collection process that requires the construction and administration of general social surveys, modeled after Statistics Canada’s Census and general social survey (GSS), to construct socio-economic profiles. Also, it is not clear how robust the environmental indicators will be although the development of ecological footprint estimates at the community level is an important undertaking.

3.2.4 British Columbia’s Environmental Trends Reporting System

A good example of practical and easily accessible “state of the environment” reporting is British Columbia’s Environmental Trends in British Columbia 2000 report
, prepared by the Ministry of Water, Land and Air Protection. With a user-friendly Internet interface B.C.’s  current “state of the environment” report provides citizens and decision makers with clear indicators of whether or not B.C.’s environment and its “green economy” is making progress towards improved environmental well-being. The B.C. indicators cover the following:

· Green economy

· Protected areas

· Domestic waste

· Air quality

· Greenhouse gases

· Climate change

· Surface water quality

· Groundwater

· Water use

· Species at risk

· Forest species

· Wildlife

· Fish

· Riparian ecosystems

· Toxic contamination

Many of the indicators provide resolution to a sub-regional scale with a new Georgia Basin regional set of indicators. 

The B.C. example is not a true sustainability reporting system, however, it does provide a good template for communicating indicators to the public, describing why the indicators are important and in profile meaningful comparative regional profiles of environmental life-styles to encourage citizens to improve their environmental stewardship practices.

3.3 Eco-system-based Sustainability Reporting

3.3.1 Fraser Basin Sustainability Indicators

The Fraser Basin Council  (Vancouver, B.C.) is in the process of developing a set of 40 sustainability indicators to help monitor progress towards sustainability in the Fraser River basin geographic area.  The Fraser Basin Council (2000) defines sustainability in their Charter for Sustainability as “Social well being supported by a vibrant economy and sustained by a healthy environment.” The Fraser Basin sustainability indicators were developed through a multi-stakeholder consultative or dialogue process amongst the many partners in the Fraser Basin Council. Workshops and on-line surveys were used to solicit citizen feedback on the indicators. The sustainability indicators include a good mix of economic, social and environmental indicators (see Figure 7).

Figure 7: Fraser Basin Sustainability Indicators

	Number
	Indicator
	What it Measures
	Data Source

	1
	Waste Diverted from Landfills
	The amount of waste per capita going to landfill now, subtracted from the amount of waste per capita in 1980 - before waste reduction, reuse and recycling programs were introduced.
	Ministry of Environment, Lands and Parks (collects data on waste going to landfills)

	2
	Water Consumption
	How much domestic water is used per person each year in the Basin.
	Environment Canada, Municipal Water Use Database (data available on litres of water used per person on a daily basis; data refer to water used in municipal systems and can be sorted by municipality, water source (surface or groundwater) and end use, not including information on private wells; data collected every three years

	3
	Adoption of Regional Growth Strategy
	 
	Ministry of Municipal Affairs

	4
	Newspaper Circulation Rates
	 
	B.C. Media Guide, BC Government Policy and Communications Office

	5
	Internet Access
	 
	Statistics Canada Labour Force Survey

	6
	Level of Education Attained
	 
	BC Ministry of Education; Statistics Canada

	7
	Water Quality Index
	The frequency and degree to which water quality objectives are achieved in water bodies where human activities have a high potential of negatively affecting water quality.
	BC Ministry of Environment, Lands and Parks - Water Quality Index (reports on results from fresh-water-monitoring stations through the province, using rankings of excellent, good, fair, borderline or poor

	8
	Status of Fraser River Sockeye
	Run size and spawning escapements of Fraser River Sockeye.
	Pacific Salmon Commission: Data collected annually of total run size and escapements of Fraser River Sockeye Salmon (since 1946)

	9
	Salmonid Stocks at Risk
	The percentage of salmonid stocks that is extinct, at moderate to high risk of extinction or of special concern.
	T.L.Stanley et. al. 1996 Status of Anadramous Salmon and Trout in BC and Yukon, Fisheries, V21, No. 10; not clear whether this data will be monitored in the future.

	10
	Number of Species at Risk
	The percentage of known species that are threatened or endangered.
	BC Ministry of Environment, Lands and Parks - Conservation Data Centre; data updated annually; information can be provided on a regional basis.

	11
	Toxic Contaminants in Wildlife
	The amount of persistent organochlorides (POCs) in Great Blue Heron eggs.
	Environment Canada, Canadian Wildlife Service, B.C. Ministry of Environment, Lands and Parks; analysed and raw data available via MELP website; data collected annually from the Great Heron rookery near UBC since 1977.

	12
	Age and Species Composition of Forests
	Percentage and extent of area by forest type and age class relative to historical condition and total forest area.
	Provincial Timber Inventory; contains data gathered from aerial photos on dominant tree species; may not be updated regularly to reflect fires, insect outbreaks and timber harvesting.

	13
	Sustainable Farm Practices
	Area of farmland serviced by integrated pest management (IPM) consultants and the are of farmland where soil and water conservation is practiced
	Statistics Canada, Census Agriculture 1991-1996: Soil and Water Conservation Practices; data collected every 5 years. BC Ministry of Environment, Lands and Parks, Pollution Prevention and Pesticide Management Branch; data has not been updated since 1995.

	14
	Access to Parks
	The area of parkland available for public recreation for every 1000 people; provides a measure of access to and availability of parkland for recreation.
	BC Ministry of Municipal Affairs; Statistics Canada

	15
	Park Use
	Number of park user days by type of use
	B.C. Ministry of Environment, Lands and Parks, Ministry of Forests (recreation sites)

	16
	Contaminated Mine Sites
	Number of mine sites in the Basin listed on the contaminated site registry as suspected or remediated site (as defined by the Contaminated Site Act).
	BC Ministry of Environment, Lands and Parks; Ministry of Energy, Mines, and Petroleum Resources

	17
	Non-Compliance in Mining Sector
	The number of mines that do not meet environmental standards and appears on the non-compliance list.
	BC Ministry of Environment, Lands and Parks Pollution Prevention Department; BC Ministry of Energy, Mines, and Petroleum Resources

	18
	Alternative and Total Energy Consumption
	Total per capita energy consumption and total alternative energy consumption (including wind, solar, micro-hydro, tidal and wave energy, excludes large hydroelectric)
	Statistics Canada: Energy Statistics Handbook, updated monthly; The Canadian Socio-economic Information Database, updated on an ongoing basis

	19
	Fine Particulate Levels (PM10)
	The number of 24-hour periods when fine particulate matter (less than 10 microns in size, PM10) measurement exceeds maximum acceptable levels
	BC Ministry of Environment, Lands and Parks, Air Resources Branch: data available annually; analysed and raw data available via MELP website; locations of data collection station will determine if data represents the Fraser Basin.

	20
	Greenhouse Gas Emissions
	Total greenhouse gas emissions reflect our ability to reduce activities that produce greenhouse gas.
	Estimates of greenhouse gas emissions are available from: B.C. Ministry of Environment, Lands and Parks; Environment Canada and B.C. Ministry of Finance.

	21
	Low Income Families/Households
	Percentage of families in the Basin below the low-income cut-off (LICO)
	Statistics Canada, Canadian Census

	22
	Crime Rates
	Rate of crime (by type) for regions within the Basin
	Police Services Division, BC Ministry of the Attorney General.

	23
	Morbidity Rates
	Number and percentage of Basin residents that suffer from serious disease, by type of disease.
	BC Ministry of Health

	24
	Mortality Rates
	Age and natural causes of death, and life expectancy for residents within the Basin.
	Statistics Canada, National Population Health; B.C. Vital Statistics Agency

	25
	Volunteerism Rates
	Number and percentage of Basin residents that are members in voluntary or community organizations.
	Statistics Canada (special Basin tabulation)

	26
	Charitable Donations
	Number of Basin residents contributing to charitable organizations (by type of charity) and the amount they donate.
	Statistics Canada (provincial data)

	27
	Aboriginal Employment Rates
	Rate of employment among Aboriginal men and women of different ages - for those both living on and off reserve.
	Statistics Canada

	28
	Population in Growth Concentration Areas
	The number of people living within and outside Growth Concentration Areas (GCA) where GCAs are designated in the Basin.
	Census Data customized to GCA

	29
	Employment in Growth Concentration Areas
	Number of jobs located within and outside Growth Concentration Areas (GCAs) where GCAs are designated in the Basin
	Census Data customized to GCA

	30
	Public Transit Ridership
	The number of transit trips per person per year
	BC Transit: ridership data are available by Regional District on an annual basis.

	31
	Vehicle Ownership
	The number of vehicles owned per household
	ICBC

	32
	Investment in Public Assets
	The total amount of investment in public assets compared to GDP.
	BC Ministry of Finance and Corporate Relations; Ministry of Municipal Affairs

	33
	Economic Diversity Index
	The number of industries driving local economies
	BC Ministry of Finance and Corporate Relations: information available for a number of communities in the Basin.

	34
	Jobs by Sector
	The number of jobs within different sectors
	Statistics Canada

	35
	Interim Agreements with First Nations
	Number and type of interim agreements made with First Nations and the provincial government.
	BC Ministry of Aboriginal Affairs

	36
	First Nations in the BCTC Process
	Number of First Nations involved in the BC Treaty Consultation Process
	BC Treaty Commission

	37
	Voter Turnout Rates
	Percentage of registered voters casting ballots (in municipal, provincial, and/or federal elections)
	Elections BC; Elections Canada; Municipal Government data

	38
	Elected Officials' Reflection of Population
	The extent to which our elected officials reflect the ethnic, age and gender make-up of the population.
	To be determined

	39
	Access to Information Reviews
	The number of reviews carried out by the Office of the Information and Privacy Commissioner.
	BC Office of the Information and Privacy Commissioner.

	40
	Complaints to the Ombudsman
	Number of complaints to the Ombudsman and manner in which they were addressed.
	BC Office of the Ombudsman

	Source: Fraser Basin Council (2000).


The strength of the Fraser Basin Council sustainability indicators is in both the process of stakeholder involvement used to select the indicators and in their intuitive appeal.  The indicators capture a broad range of economic, social and environmental determinants of well-being and quality of life and are relevant and unique to the Fraser Basin. The indicators will be reported in a manner that demonstrates their relevance to citizens in telling the sustainability story in plain language. 

One of the weaknesses of the Fraser Basin sustainability indicators is that they are not organized according to a conceptual sustainability measurement and reporting framework; rather, the indicators are mostly stand-alone, independent measures. Clustering the indicators according to sustainability domains or themes (e.g. economy, environment, society/health) might help. Second, the indicators are not integrated; there is no sense of how individual indicators relate to each other in providing a sustainability portrait of the region.   

3.3.2 Statistics Canada’s Trends in Cities Project

Statistics Canada is in the early stages of a pilot project to develop economic, environmental and social trend indicators for Canadian cities: Trends in Canada’s Cities. The Cities project would see the development of economic-environmental-social profiles for Canada’s 27 CMAs, reporting at a drainage-basin spatial scale. A variety of environmental and sustainability indicators and information will be used(see Table 2). The focus of the Cities Project is to identify statistical information (environmental and non-environmental) that can be reported for municipalities. 

The project will engage several federal departments, leading researchers and representatives active in the measurement of municipal and community quality of life and sustainability.  Statistics Canada is currently examining a potential client/funder of the project from within the federal system. The expected outcome of the project would result in the development of an information system that would profile demographic, socio-economic and environmental conditions at the scale of municipalities or cities across Canada. 

The process of developing indicators will take account of work to date in this area including FCM's Quality of Life Reporting System and Vital Signs project of the Toronto Community Foundation. The data, analysis and commentary in the report would be presented under a

number of broad themes, with graphs, charts and maps to illustrate the spatial aspects of major trends. Some of the themes that could be included are: demographic trends, economic trends, social trends and environmental trends, focussing on Canada's 27 CMAs. 

In our opinion potential clients might include the Federation of Canadian Municipalities (in the future) as the FCM attempts to populate its own set of environmental “quality of life” indicators with data. Statistics Canada would be a logical source for data though one of the challenges will be to make Statistics Canada “basin”-level measurement relevant and meaningful to the geopolitical boundaries of cities/municipalities. Nevertheless, it will be important for municipalities to consider their geopolitical-socio-economic “footprint” in the context of the broader “ecosystem” in terms of water drainage basins or watersheds that they occupy.

At the municipal level of aggregation, data on a number of variables are not as readily available as those at the provincial or national levels of aggregation.  This is mostly due to the confidentiality provisions of the Statistics Act, which prohibit the release of data that would identify a respondent.

The thrust of Statistics Canada’s environment reporting, with respect to cities and municipalities, is to provide an ecozone or drainage basin (watershed) level measurement and reporting system, using GIS tools. The basin-level measurement allows Statistics Canada to deal with current data constraints that limit reporting at the lower levels of aggregation due to confidentiality issues. Using drainage basins for analysis is appropriate for measuring environmental sustainability with respect to human-scale socio-economic communities. STC uses census data (from the Census of Population and Census of Agriculture) at the enumeration area (EA) level to report data by environmental geographies.

The following preliminary list of environmental and sustainability domains and indicators have been identified by Statistics Canada as potential candidates
:

Table 2: Statistics Canada Trends in Cities Project Indicator Framework

	Domain
	Indicators
	Potential Data Sources

	Air quality 
	Ambient air quality (Human Activity and Environment report)
	Environment Canada

	Water quality 
	Sewage treatment levels (primary, waste, secondary and tertiary treatments)
	Environment Canada: Municipal Use Data (MUD) base;

	
	Boil days advisories
	 

	Water Use 
	Domestic water use (litres per capita, per day)
	Environment Canada, Municipal Use DB Industrial Water Use

	
	Total water use (litres per capita per day)
	 

	Environmental Impacts Outside of Municipalities/Cities
	Estimated livestock manure by basin and sub-sub-basin (based on livestock data from Census of Agriculture data and apply a coefficient. 
	Manure report on Stat Can website

	
	Nitrogen, Phosphorous, Coliform and Fecal Coliform
	 

	
	Pesticides sales per ha
	 

	
	Fertilizer application rates (tonnes/ha)
	Agriculture Census

	
	Area treated by pesticides and fertilizers
	 

	Urban land and urban land use
	Urban land use and consumption of agricultural land by water drainage basin (km2)
	 

	
	Population of urban centres
	Statistics Canada Census

	Consumption of agricultural land
	Consistent with the NRTEE ESDI framework and indicator for conversion of prime agriculture land to urban development, 1971 to 1996
	Cities/municipalities actually have more accurate information than Statistics Canada (identified as a current data gap for Statistics Canada).

	Population density by sub-sub basin – human activity measure 
	Population by environmental geography, CMA, etc
	Derive population densities from these data (Census)

	Transportation
	Travel by mode to work by municipality: selected years 1971, 1981,1996, 2001 
	Stats Can Census

	Waste management
	Disposal (Volume to landfill and incineration)
	Statistics Canada collects data on all significant municipal landfill sites and incinerators across the country from municipalities and private waste management firms. Have challenges with publishing at the municipal level given confidentiality of data but are now working to aggregating data to a sub-basin level to avoid confidentiality problems.

	
	Recycling by material type
	 

	
	Waste generation by residential and non-residential sources
	 

	
	Municipal expenditures on water and sewage treatment
	Stats Can Econnections

	Household Sustainable Consumption Habits
	Drinking water quality and water conservation
	Statistics Canada Household Environment survey; results reported in Human Activity and Environment reports

	
	Waste management and recycling practices 
	Stats Can household surveys under development?

	
	Pesticide and fertilizer use
	Stats Can household surveys under development?

	
	Purchase of "green" products
	Stats Can household surveys under development? 

	
	Individual/household participation in environmentally related activities
	Stats Can household surveys under development? 

	
	Commuting patterns and relationship to climate change
	Stats Can household surveys under development?


In addition to this information, our conversation with Statistics Canada revealed that the agency also gathers information on community health through the compilation of community health surveys at the public health region level. These may be useful for creating CMA-based profiles of public health and particularly self-rated health. The self-rated health questions relate only indirectly to environmentally-related health issues covering such subjects as: a) chronic health conditions; b) participation in the health system; c) social supports, and d) questions on stress and smoking. There are no direct questions on how the environment affects health and quality of life.

In discussions with Statistics Canada the types of data that may be pursued as part of the Cities initiative may or may not include various environmental data but would include a number of non-environmental variables (e.g., economic, demographic) quality reporting system at the drainage basin, sub-basin and sub-sub-basin level. Creating profiles of environmental quality of life at the spatial scale of drainage basins makes good sense, in our opinion and would compliment other municipal or community-based indicators of quality of life and sustainability. Statistics Canada has not yet determined what kind of reporting format will be used to disseminate the information. 

The Cities Project would be draw from several existing data basis, including the Census and other Statistics Canada data sources. The project would entail identifying data basis and data gaps, including identification of municipal-based information and data sets.  

The key strength of the Statistics Canada Cities project is that the accounting framework is that will attempt to take an “ecosystem” approach to measurement at a drainage basin or water basin spatial scale. This kind of watershed or drainage basin spatial accounting for sustainability is a refreshing and important step in monitoring and assessing the sustainability of a community (i.e. human populace) in the context of the ecosystem that provides the community with stocks of natural capital and ecosystem services. The Statistics Canada initiative has the potential of being complimentary to the FCM quality of life indicators.    

The Statistics Canada Cities is in its early development phase and has not received full funding. Second, it is not clear how robust the underlying data set is to populate and report indicators at the drainage basin scale. Third, developing yet another series of municipal environmental and quality of life indicators, albeit at a water basin-relevant scale, may lead to some confusion in the mind of the public vis-à-vis the FCM Quality of Life Indicator reporting initiative.

3.4 Municipal/Community Sustainability Reporting

A number of Canadian municipalities and communities have embarked on quality of life indicator initiatives, and in some cases sustainability indicators. Some cities have state of the environment reports, such as the City of Calgary, City of Vancouver and the City of Regina. Others, like the City of Edmonton are developing such reports. Here are some highlights of some of the key initiatives that could become the basis for developing a national sustainability indicators and reporting system.

3.4.1 FCM Quality of Life Reporting System: Environmental Indicators

Until most recently there has been a gap in the Federation of Canadian Municipalities (FCM) Quality of Life Reporting System with respect to environmental indicators. An Environmental Indicators Working Group has been established, as part of the FCM Quality of Life Indicators team (representing 18 municipalities
), to develop a set of indicators to measure the quality of the environment for inclusion in FCM’s Quality of Life Reporting System. This new set of indicators will compliment the existing FCM measures for population, community affordability, employment, housing, community stress, health, safety, and community participation.

The Environmental Indicators working group, which consists of municipal or regional government representatives from the City of Calgary, the City of Edmonton, the Halton Region, the Peel Region, the City of Ottawa and an FCM representative, are in the earliest stages of identifying a short-list (8-10 indicators) from a longer 34 indicator prospective list (see list below).

In terms of placing the environmental indicators within the context of sustainable development, the FCM Environmental Indicators Working Group, is working from the following useful definition of a sustainable community:

A sustainable community preserves or improves quality of life while minimizing its impact on the environment. And it achieves these goals using fiscally and environmentally responsible policies
.

The FCM Environmental Indicators working group has identified the following long-list of proposed environmental categories and indicators: 

Figure 8: FCM Proposed Environmental Quality of Life Indicators
	Domain
	Indicators

	Energy


	1. Community energy consumption by sector:  residential, commercial, industrial, transportation, waste, municipal operations, other (GJ)

	
	2. Per capita energy consumption; per capita energy consumption residential

	
	3. Community energy consumption by fuel type:  electricity, gasoline, natural gas, propane, biomass, renewables, other

	
	4. Percentage of energy supplied by local sources

	Atmosphere
	5. Particulate matter emissions (2.5 and 10 microns)

	
	6. Nitrogen oxide, volatile organic compounds, carbon monoxide emissions

	
	7. Number of air quality advisories

	
	8. Greenhouse gas emissions:  Carbon dioxide (CO2), methane and nitrous oxide emissions by sector and per capita

	Water
	9. Per capita/household consumption of water (for all uses)

	
	10. Surface water quality: 

	
	· fecal and total coliform count

	
	· dissolved oxygen

	
	· total dissolved solids

	
	· metals

	
	· organic carbon

	
	11. Stormwater quality:   

	
	· total suspended solids

	
	· chemical oxygen demand

	
	· total phosphorous

	
	· total metals

	
	12. Drinking water quality: 

	
	· total number of boil water orders 

	
	· coliform occurrence ratio

	
	· annual average turbidity

	
	· annual average trihalomethane concentrations

	
	13. Total number of groundwater wells: domestic, industrial, other

	
	14. Percentage of residences/industrial customers metered

	
	15. Number of beach closings (in hours/days)

	
	16. Area covered by watershed management plan

	Transportation
	17. Modal share

	
	18. Travel distances and time by modal share

	
	19. Number of streets with bike lanes (expressed in kilometers)

	
	20. Vehicle occupancy

	Housing and Urban Form
	21. Redevelopment to total development ratio

	
	22. Residential and non-residential densities

	
	23. Percentage of population both working and living in region

	
	24. Annual consumption of land area for urban development

	Natural Areas, Green Space, Land Resources and Rural Economy


	25. Total (or per capita) area of park space

	
	26. Area, extent and connectedness of greenlands

	
	27. Amount of contaminated polluted soils (in hectares)

	
	28. Amount of land cleared for development (in hectares/year)

	
	29. Amount of pesticides used/reduced

	
	30. Number of trees planted/year/inventory

	
	31. Number, area and quality of wetlands

	Waste
	32. Per capita amount of waste generated (residential)

33. Total and per capita amount of waste landfilled

34. Total and per capita material recycled


Of this 34-indicator list the FCM environmental indicators working group will choose 8-10 key environmental indicators that will compliment the existing quality of life indicators. 

The FCM quality of life indicator initiative is one of the most important and promising frameworks for measuring and monitoring both quality of life and sustainability at the community level. There is clearly an opportunity to align the FCM QofL indicators with other indicator initiatives particularly the NRTEE’s ESDI, Environment Canada’s CISE initiative and Statistics Canada national capital accounting interests, as well as alignment with provincial indicator and measurement initiatives. While not explicitly labeled as “sustainable development indicators” the FCM Quality of Life indicators do cover many of the same economic, social and environmental domains inherent in sustainability measurement frameworks.

The FCM Quality of Life indicators initiative has the added benefit of municipal support with 18 municipalities or regional governments participating. The expansion of the indicators to environmental indicators will further broaden the reporting capacity of the FCM and complete a suite of indicators to encompass economic, social, health and environmental indicators into what could be broadly defined as “sustainability indicators” for municipalities. The inclusion of environmental indicators to the already impressive suite of measures of quality of life will strengthen the capacity of the FCM to provide a national, community-based profile of quality of life and sustainability. We suggest there are opportunities for both the federal and provincial governments to support the FCM initiative through data and potential alignment of performance indicator reporting systems.  This would include Environment Canada, Statistics Canada, Natural Resources Canada and other federal and provincial agencies that could work in collaboration with the FCM indicators team. 

One of the shortcomings of the FCM quality of life indicator system is that it is limited to only a few key indicators for each of the quality of life domains or categories being measured. The environmental indicators will likely be shortlisted to 8 to 10 indicators out of a longer list of 34 potential measures. Clearly, this would be inadequate for providing a full accounting of environmental quality and sustainability as has been defined even in traditional SOE reporting at the municipal scale (e.g. City of Calgary, City of Vancouver and City of Regina’s SOE reports). That said, the FCM environmental indicators framework might be considered as a macro- and micro- analytic and reporting system within an accounting and reporting structure that would be stratified by domains/categories, sub-domains (issues) and indicators. Indicators could be further identified as either pressure (i.e. input), state (output) or response (outcome) indicators, consistent with the Sustainability Report’s proposed pressure-state-response community sustainability measurement framework. We elaborate on this structure further on in our report.
3.4.2 Maclaren’s Urban Sustainability Indicator Matrix

Virginia Maclaren’s work on Developing Indicators of Urban Sustainability: A Focus on the Canadian Experience
 provides one of the most comprehensive and complete treatments of the subject of urban/community sustainability indicators. The study commissioned by Environment Canada and Canadian Mortgage and Housing Corp. (CHMC) provides important conclusions and a proposed indicators framework that is as relevant in 2002 as it was in 1996. 

Maclaren’s other important contribution is her inventory of municipal State of the Environment reporting, including a list of indicators used or reported by Canadian municipalities (http://www.geog.utoronto.ca/CommunityReporting/SOEhome.htm). This is an invaluable resource for developing a national sustainability indicator data base and moving towards a common sustainability and environmental measurement and reporting system.  Her inventory of municipal economic, social and environmental indicators (Appendix A5) shows the scope and depth of historical municipal reporting that bodes well for the development of a common sustainability indicator monitoring and reporting system for Canadian communities. The challenge will be determining the source of data and reconciling desperate measurement methodologies and reporting approaches; this remains the most daunting challenge for implementing a conceptual municipal sustainability measurement framework. 

Maclaren’s work highlights the most important sustainability indicator and measurement efforts in Canada some of which are still ongoing.  She identifies key methodological, theoretical and practical questions that remain to be resolved. The following seven questions she raises with respect to measuring urban and community sustainability are still relevant to this inquiry
:

1. Is there a common definition of urban sustainability that should be used when developing indicators of urban sustainability?

2. Which indicator framework offers the most promise for developing urban sustainability indicators?

3. Which indicator selection criteria should be used when identifying urban sustainability indicators? Are some selection criteria more important than others? If so, which ones are more important and how should their relative importance are determined?

4. Is it desirable to have a “core” set of urban sustainability indicators that can be used by all municipalities in Canada? If so, how many indicators should be included in this core set and how should they be selected?

5. Who should be involved in identifying and choosing urban sustainability indicators? How does the choice of indicators vary with the target audience and with the proposed application?

6. How can ”forward-looking” indicators be constructed?

7. Should attempts be made to develop composite indicators or indices of sustainability?

Maclaren concludes that the key challenge for future research will be the development of examples of “good” sustainability indicators while satisfying the needs of a chosen conceptual framework.

Many of these questions are now being dealt with by the Federation of Canadian Municipalities in developing a national set of quality of life indicators, which could eventually become a set of sustainability indicators.

Maclaren’s also presents a prototype urban sustainability evaluation framework (Figure 8) showing 16 examples of potential sustainability indicators. The indicators are classified according to domains or combination of domains, sustainability goals, and sustainability criteria and according to condition-stress-response indicator type. The sustainability goals (list below the table) provide a good framework for stratifying indicators. The general selection criteria (listed below the table) provide a useful set of criterion for communities in selecting sustainable development or sustainability indicators. Each indicator is also classified as either a condition (state), stressor (pressure) or response indicator in the CSR  framework.

Figure 9: Maclaren's Urban Sustainability Evaluation Matrix 

	Type of Indicator
	Potential Indicator (Examples)
	Sustainability Goals
	General Selection Criteria
	Condition

Indicator
	Stressor

Indicator
	Response Indicator

	Environment
	Exceedances of air quality objectives
	1,3,4
	F, G, H, I, J, K
	(
	
	

	
	Primary commuting modes
	4,3,5
	B, F, H, I, J, K
	
	(
	

	
	Residential water consumption
	1,3,4
	F, G, H, I, J, K
	
	(
	

	Social
	Adult literacy rate
	2,8
	F, G, H, I, J, K
	
	(
	

	
	Low birthweight infants
	1,8
	F, G, H, I, J, K
	
	(
	

	
	Crime rate
	2,8
	F, G, H, I, J, K
	(
	
	

	Economic
	Employment concentration
	6,7
	F, G, H, I, J
	(
	
	

	
	Building permits
	6
	F, G, H, I, J, K
	
	(
	

	
	Unemployment rate
	2,6,8
	F, G, H, I, J, K
	(
	
	

	Environmental-social
	Environmental restoration activities
	1,3


	F, H, J, K
	
	
	(

	
	Green space
	2,5
	F, H, J, K
	
	
	(

	Environmental-Economic
	Defensive expenditures
	1,3,6
	H
	
	
	(

	
	Environmental elasticity
	1,3,6
	H
	(
	
	

	Social-Economic
	Low income households
	2,8
	B, F, G, H, I, J, K
	
	(
	

	
	Health care expenditures
	6,8
	F, G, H, I, J, K
	
	
	(

	Environmental-Social-Economic
	Appropriated carrying capacity (Ecological Footprint)
	1,2,3,4,5
	B, F, H, J, K
	(
	
	

	Source: Maclaren (1996: 79)


Table Legend:

Sustainability Goals

1. Intergenerational equity

2. Intra-generational equity

3. Minimal impact on the natural environment

4. Living off the interest of renewable resources

5. Minimal use of non-renewable resources

6. Long-term economic development

7. Diversity

8. Individual well being

General Selection Criteria

A. Scientifically valid

B. Representative

C. Responsive

D. Relevant to the needs of potential users

E. Based on accurate, available, accessible data that is comparable over time

F. Understandable by potential users

G. Comparable to thresholds or targets

H. Comparable with indicators developed in other jurisdictions

I. Cost effective to collect and use

J. Unambiguous

K. Attractive to the media. 

Maclaren notes three important distinguishing characteristics of sustainability indicators from other performance indicators:

1. Since sustainability is a value-laden and context-sensitive concept, broad multi-stakeholder input and a decision-making process are desirable;

2. Sustainability indicators provide the means of integrating two or more economic, environmental and social aspects of sustainability into a single indicator, and;

3. Sustainability indicators can deal with distributional issues such as intra-generational equity.

Maclaren’s urban sustainability indicators typology and evaluation framework (including sustainability goals, criterion and examples of indicators by domains) provide a useful tool for the development of Canadian municipal/community sustainability measurement framework. Maclaren’s ongoing inventory of State of the Environment reporting and indicators, stratified by municipality, provides an important inventory to identify sources and gaps for key sustainability indicators for the development of a Canadian sustainability accounting and reporting system. 

3.4.3 Edmonton Capital Region “Indicators of Success”

Anielski (2000) helped develop a quality of life performance measurement and reporting framework
 for the Alberta Capital Region (Edmonton Metropolitan area) that could be considered as a framework (Figure 10) and tool for sustainability accounting. This proposed quality of life/sustainability measurement framework was developed by benchmarking a number of North American community/municipal quality of life measurement initiatives (see Figure 27, Appendix A3) and then drawing upon three expert cluster groups (using three themes: economy, society and environment) to create a short-list of the Capital Region’s “Indicators of Success.” These indicators and the performance measurement/management framework would provide citizens and decision makers with a comprehensive picture of economic, social, health and environmental conditions for the Edmonton Capital Region. The following diagram (Figure 10) represents the recommended framework for the Capital Region’s quality of life and indicators of success framework, using three tiers of measures:

· Citizen-rated quality of life measures (based on citizen surveys of quality of life);

· Comparative Quality of life indicators (based on FCM, Edmonton LIFE and ESHI as the starting point for the basis for indicators), and;

· Triple E – efficiency, effectiveness and equity indicators of municipal service delivery.

The indicators contained in the three tiers of this framework provide a kind of “triple-bottom line” for the Capital Region: 1) perceived quality of life; 2) comparative quality of life indicators, and; 3) efficiency/effectiveness/equity of services and programs. These three tiers of indicators will provide a robust information base from which to manage growth, economic development, social responsibilities and environmental management. Balancing citizen perceptions with quantitative indicators of quality of life will provide a powerful basis for more effective management of the Region. Many indicator projects lack this balance between perceptions and quantitative reality.  


Augmenting these two pillars are the Triple E indicators that would provide managers and municipal decision makers with information on the cost efficiencies and effectiveness (from the perspective of citizens) of municipal and Regional services. Comparing cost and service effectiveness data across municipalities in the Region will also help to identify differences and inequities. Identification of these gaps will allow all municipal governments in the Region to achieve more cohesive, cost-efficient and effective management of the collective assets of the Region that contribute to the Capital Region’s strengths. The following diagram outlines the three tiers of indicators:

Figure 10: Alberta Capital (Edmonton) Region Indicators of Success Framework
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The indicators (Figure 11) were chosen from various sources: FCM’s Quality of Life indicators, the Edmonton LIFE (Local Indicators of Excellence), the Edmonton Social Planning Council’s Edmonton Social Health Index (ESHI), and other North American community sustainability and quality of life benchmarks. A measurement framework of quality of life indicators used four quality of life themes: economy, community (society), people (health) and environment. The framework provides the basis for comparing the Alberta Capital Region with 15 other Canadian municipalities or municipal regions.  

Figure 11: Alberta Capital Region Quality of Life Indicators Set










The performance measurement system is completed by a practical Triple E (efficiency, effectiveness, equity) a form of full-cost accounting of the Region’s operations using a set of indicators to measure and compare operational (program, services) cost efficiency and service effectiveness at the Regional and possibly municipal level. This framework is illustrated in the diagram below (Figure 12). Cost efficiency indicators would account for the total, per capita costs, and costs per dollar unit output of municipal services, comparing the Capital Region with other Canadian municipalities. In addition the efficient use of limited resources (financial, human capital, materials) should be part of the efficiency indicator set. Each municipality may wish to track efficiency indicators using the criteria identified for comparison with other municipalities in the Capital Region; however, the focus should be on the cost competitiveness and service effectiveness of the Capital Region as a whole. Effectiveness measures would account for taxpayers’ perceived value of services and program delivery for tax dollars as well as the effective use of limited resources. Equity measures would examine the distribution of the benefits from economic development within the Region and the distribution of related municipal service costs. Tracking the trends in service costs within the Region would help to identify any growing disparities between have and have-not municipalities 

Figure 12: Capital Region’s Triple E Operational Indicators




These Triple-E indicators would facilitate the strategic positioning of the Region in Canada building on the collective strengths of the 21 municipalities that make up the Capital Region. Understanding the current state of cost efficiency and service effectiveness, along with an understanding of equity (disparity) within the Region, will provide important information upon which decision makers can position the Region for comparative advantage in Canada.

The framework has not yet been adopted by the Capital Region’s governance structure that has been hindered by political challenges. Data sources were identified to construct the measurement system. It was felt that operating and capital cost data to complete the Triple E accounting would be available from municipal budget documents. Cost data would be compared or benchmarked for various service and program expenditure categories. Thus the cost efficiency of service delivery could be compared from the basis of each individual municipal government and in terms of the Region as an integrated system of service and programs. This comparison would reveal inequities in expenditures within the Region and would provide a basis for comparison citizen perceptions of value for tax dollars and quality of municipal services.

While not explicitly defined as a sustainability measurement and reporting system, the Indicators of Success framework does come close to providing a comprehensive and practical tool for monitoring, measuring and reporting on the state of the Edmonton capital region in the same dimension (domains) of sustainable development. Moreover, the framework has the added feature of full-cost accounting, which would help decision makers better, manage the efficiency and effectiveness of services in the region in line with quality of life and sustainability objectives. The measurement system would rely, in part, on the FCM quality of life indicator set to provide meaningful, comparable benchmarks of performance. Unfortunately, because of political complications related to the establishment of a regional governance structure, the measurement and reporting framework has not yet been adopted.

3.4.4 Vancouver’s State of the Environment Report (1997)

The City of Vancouver has developed a comprehensive SOE reporting system including roughly 70 environmental indicators (see Appendix A8). The Vancouver SOE draws on a wealth of data from the following sources: the Greater Vancouver Regional District (GVRD), City of Vancouver, the B.C. provincial government (e.g. B.C. State of the Environment Report), B.C. Hydro and B.C. Gas, Environment Canada’s State of the Environment Reporting Program (and Canada’s National Report Climate Change), Statistics Canada (e.g. Census, Time-use surveys). The Vancouver SOE report represents one of the most comprehensive state of the environment reports that we have examined and shows the possible scope of environmental quality reporting.

3.4.5 Sustainable Calgary’s State of the City 2001 Report and GreenMap Calgary

Sustainable Calgary is a grass-roots, voluntary initiative of 11 core groups in Calgary inspired and modeled upon the Sustainable Seattle initiative. Their State of the City report provides a common-sense account of the sustainability of the City of Calgary using 36 community sustainability indicators clustered according to the sustainability themes/domains of: community, economic, education, natural environment, resource use, and wellness (health) (see Appendix A9). Their report is one of the best examples of an intuitively attractive format for reporting and tracking sustainability trends. The report uses “sustainability trends” symbols to show whether an indicator is moving towards or away from sustainability. What is unique about Calgary’s State of the City report is its use of common-sense indicators such as the Ecological Footprint (as a measure of sustainable consumption), bird counts, food grown locally and hours required to meet basic needs at minimum wage.

Another innovative initiative of Sustainable Calgary is the Green Map project. Once completed, Green Map will provide a graphical presentation of Calgary’s ecologically significant sites and provides a locational map of Calgary’s environmentally friendly and not-so-friendly sites for sustainable living. Using a series of 50 icons, this mapping tool (which is web-based)
 will be useful for education, advocacy and planning for community groups, governments, and the private sector in moving towards the sustainability objectives envisioned by Sustainable Calgary. The map can be used as a teaching tool in schools, a starting point for environmental discussions, an environmental inventory, a resource guide, and a catalyst for influencing environmental policies.  Green Map should provide an ideal compliment to the State of the City sustainability indicators combined data and spatial mapping in visually attractive graphics.

3.4.6 Edmonton LIFE (Local Indicators of Excellence) 

Edmonton LIFE: Local Indicators For Excellence
 is a good example of a multi-stakeholder, collaborative quality of life indicator project that is intended to provide regular reporting on the local quality of life in the City of Edmonton. The Edmonton LIFE report contains roughly 43 indicators divided into four themes or domains of “healthy” economy, environment, people, and community (see Appendix A9). Most of the environmental indicators are populated with data from the City of Edmonton or Alberta Environment with the following indicator data gaps: 

· Sustainable community/urban design, and;

· Public awareness/satisfaction with environmental issues/quality.

3.4.7 Toronto Vital Signs (2002)

The Greater Toronto Area (GTA) is in the early stages of developing a quality of life reporting system. Vital Signs is to promote discussion, citizen engagement and change on issues that are important to the quality of life and future vitality of the Greater Toronto Area. The indicator project was developed which would identify a number of credible measures in areas where there was broad agreement about their importance. The results would be communicated as widely as possible on an annual basis. The Vital Signs environment-related indicators include:

· Safety of drinking water supply: based on exceedances of organic and inorganic contaminants from Lake Ontario. In the case of private groundwater wells, the GTA will rely on the Ontario Ministry of Environment’s website posting incidences or exceedances of standards;

· Surface water quality: based on levels of pollutants in excess of Provincial Water Quality Objectives;

· Water consumption rates: measuring average per capita municipal water consumption in litres;

· Beach closings;

· Waste diverted from landfill sites;

· Air quality: 1) Air Quality Index (Ontario Ministry of the Environment) and 2) premature deaths and hospital admissions attributed to poor air quality (Toronto Public Health);

· Parks: 1) public satisfaction with parks and recreation areas from the annual Quality of Life Survey, and; 2) area of park and recreation areas per capita;

· Brownfield development of former industrial sites (area converted to other revitalization uses);

· Vehicle kilometers traveled (number of kilometers driven per day and average trip length), and;

· Transportation modal split (private cars, public transit, cycling, or walking)

3.4.8 Hamilton Vision 2020 Sustainability Indicators
 

One of the enduring local or community sustainability project is Hamilton-Wentworth’s regional Vision 2020 initiative.  In 1993 the City of Hamilton and the Regional Council (Hamilton-Wentworth) began a process to envision a more sustainable future: Vision 2020. This vision describes a desired outcome in 2020 of an economically vibrant, socially equitable and environmentally responsible community.  Sustainability indicators were identified and the first Sustainability Indicators Report Card was produced in 1995 with subsequent updates to 1999. The purpose of the sustainability indicators is to measure specific aspects of each of the fourteen Vision 2020 areas (see Appendix A11). The indicators will serve as "signposts" on the sustainability trail to VISION 2020. The signposts “do not reflect the full range of factors affecting our quality of life, but instead provide a snapshot of key trends each year. The indicators were created to provide a simple way to keep people informed of the community's progress and involved in working towards Vision 2020.”

The original 29 sustainability indicators have been reduced to 26 in the 1999 report, organized according to 14 themes. The indicators were selected through a process of consultation with over a hundred individuals from a variety of organizations and different sectors. The indicators in the 1995, 1996, and 1997 reports were selected because of their significance to the local community and the availability of data. In 1999, consultation with data providers, community organizations and other government institutions resulted in some changes to the original report. The indicators will be modified over time as new data becomes available and new issues emerge.

The 1999 Sustainability Indicators report shows trends in all 26 key indicators dating back to 1993 (the baseline year) with data sources (see Appendix A11) and ‘places to get more information” provided as weblinks. Most of the environmental data sources are from various City of Hamilton departments with some data from the Ontario Ministry of the Environment and the Ontario Ministry of Transportation. Federal ministries noted as alternative sources of information include Environment Canada (e.g. freshwater data at http://www.ec.gc.ca/water/ and www.ec.gc.ca/climate/index.thm for air quality data), Canadian Wildlife Service, the National Energy Board as well as other national organizations like Pollution Probe.

3.5 Corporate Sustainability Reporting

Canadian corporations have made tremendous progress in sustainability measurement and reporting and in many respects exceed the efforts of the federal and provincial governments. A variety of processes and tools for environmental performance measurement, monitoring and management have been developed including: ISO 14011, Life Cycle Assessment (LCA), Ecological Footprinting, Factor 10, Sustainable Technology Development, Natural Capitalism and the Natural Step Framework.
 However, the variety of tools used to measure sustainability has also created some confusion as to how sustainability should be interpreted or how environmental performance can be compared across companies and sectors.

Sustainability reporting is an emerging practice by Canadian companies. According to a recent study by Stratos, 57 companies operating in Canada published detailed environmental, social or sustainability reports in 2000/2001.
  Of the 57 reports, only 22 could be defined as genuine sustainability reports. Corporate sustainability reports describe the “triple bottom line” of a company’s economic, social and environmental management and performance. Various factors motivate companies to report beyond their financial bottom including enhancing business value, attracting investment and addressing heightened citizen and shareholder expectations of greater social and environmental responsibility. The newly released report The New Balance Sheet: Corporate Profits and Responsibility in the 21st Century by the Canadian Democracy and Corporate Accountability Commission has called on Canadian governments and corporations to develop a “new balance sheet that factors in the social impact of corporate decisions” and that corporate performance reflect Canadian values related to environmental stewardship and human rights.

The Global Reporting Initiative (GRI) is a long-term, multi-stakeholder, international collaborative initiative to develop and disseminate globally acceptable sustainability reporting guidelines. These GRI guidelines (released in June 2000 as the Sustainability Reporting Guidelines) are to be used on a voluntary basis by organizations seeking to report on the economic, environmental, and social performance of their activities, products and services. The GRI Guidelines have been further refined and developed and re-released in April 2002.
  The new guidelines provide a comprehensive list of potential economic, social, environmental and integrated sustainability performance indicators that may be used by corporations (see Appendix A12 for complete list of GRI indicators).

Over time the GRI hopes to move towards a full integrated reporting structure linking economic, environmental and social elements of sustainable development more explicitly. 

The primary goal of GRI is to design and build acceptance of a common framework for disclosure for sustainability reporting on the linked aspects of sustainability which encompass the three linked elements of sustainability as they apply to an organization, as follows: 


The GRI initiative is gaining widespread exposure and acceptance in civil society, business, government, and labour. Some Canadian companies (B.C. Hydro, Suncor Energy, TransAlta, and Van City Savings and Credit) are using the Global Reporting Initiative (GRI) Sustainability Reporting Guidelines for generating their sustainability reports.

The Stratos study of corporate sustainability reporting used the GRI guidelines to develop a methodology for assessing Canadian corporate sustainability reporting. Their study found that most sustainability reports are being prepared by large resource sector companies (electrical utilities, forest and paper products and petroleum industries), with one financial services company, Van City Savings Credit Union. Sustainability accounting and reporting is still relatively new in Canada with only one-quarter of the largest 100 Canadian companies (by revenue) publishing these reports. A full two-thirds of companies listed on the TSE 300 still do not include significant environmental or sustainability information in their published reports.

Some companies are using the Global Reporting Initiative (GRI) Sustainability Reporting Guidelines
 to generate their sustainability reports. Suncor Energy and Van City Savings and Credit Union are some of the notable examples of using these internationally accepted GRI guidelines. The GRI guidelines provide guidance to developing corporate business plans and sustainability reporting and management systems that can be illustrated in Figure 13.

Figure 13: Triple Bottom Line Sustainability Accounting Framework


The GRI guidelines help organizations articulate and communicate a coherent vision and describe their corporate goals, strategies and performance indicators in terms of sustainability objectives. The guidelines are intended to facilitate a clear picture and reporting of the human and ecological impact of business activities to facilitate informed decisions about investments, purchases and partnerships. Sustainability reporting is intended not as a replacement of financial reporting but as a new integrated performance measurement and reporting system that shows the relationship among the three linked elements of sustainability – economic (including but not limited to financial information), environment, and social.

The Stratos study used the GRI guidelines as a basis of assessing the current scope of corporate sustainability reporting in Canada with the results presented in Table 3. They found that most reports provided good information on energy use, environmental emissions, community philanthropic activities and health and safety performance. 

Table 3: Stratos Canadian Corporate Sustainability Reporting Survey Results

	Criteria # (GRI ref. #)
	Criteria Name
	Indicators Reported by Some Canadian Companies

	Environmental Performance
	
	(Note: Stratos did not survey environmental indicators reported)

	5.1
	Energy inputs
	

	5.2
	Water inputs
	

	5.3
	Material inputs (including hazardous materials, animal and plant species)
	

	5.4
	Solid wastes, hazardous wastes and effluents
	

	5.5
	Ozone-depleting substances
	

	5.6
	Air emissions
	

	5.7
	Greenhouse gas emissions
	

	5.8
	Transportation
	

	5.9
	Land and ecosystem use, stewardship, habitat and biodiversity
	

	5.10
	Environmental incidents and non-compliances
	

	Economic Performance
	
	

	6.1
	Profit, earnings and income
	Allocation of revenue

	
	
	Earnings before interest and tax (EBIT) per shipped tonne

	
	
	Workplace productivity (e.g. # of barrels/employee)

	6.2
	Investment in intellectual capital
	Research and development expenditures

	
	
	Training and development expenditures ($ and $/employee)

	6.3
	Employee compensation
	Average total compensation per employee

	
	
	Ratio of lowest wage and average wage to minimum wage

	
	
	Percentage of employees who own shares through company employee share ownership program (%)

	6.4
	Taxes
	Taxes paid by type and jurisdiction

	
	
	Percentage of provincial royalty revenues company contributions account for (%) 

	6.5
	Community development
	Corporate donations by donation category

	
	
	Corporate donations per employee ($/employee)

	
	
	Total employee volunteer contributions (hours)

	6.6
	Local economic development
	Total number of suppliers by location (# and %)

	
	
	Percentage distribution of wages, purchases and local taxes to local, regional, national and international jurisdictions (%)

	
	
	New jobs created (#)

	6.7
	Customer satisfaction
	Average customer satisfaction rating from surveys (%)

	
	
	Proportion of customer care calls and service calls answered within 30 seconds (%)

	
	
	Duration of average customer service interruptions (minutes) benchmarked to peers

	Social Performance
	
	

	7.1
	Human resource management and employee relations
	Average length of service of employees (years)

	
	
	Employee turnover rate (%)

	
	
	Percentage of staff satisfied with employer (%)

	
	
	Employee commitment index reading (#)

	7.2
	Health and safety
	Frequency of lost time injuries/accidents (#/200,000 hours work) for employees and contractors - benchmarked to association average

	
	
	Health and safety regulatory contraventions (#)

	
	
	Number of EH&S audits conducted (#)

	7.3
	Workplace diversity
	Percentage of women, visible minorities, Aboriginal peoples, and people with disabilities in workforce (%)

	
	
	Average salary of designated groups as a percentage of average salary of non-designated groups (%)

	
	
	Harassment complaints and type (#)

	7.4
	Labour rights
	Percentage of unionized employees covered by a collective agreement (#)

	
	
	Collective agreements successfully negotiated (#)

	
	
	Work disruptions (#)

	
	
	Employee grievances resolved by method (#)

	7.5
	Human rights
	Compensation cases due to land disturbance from new construction (#)

	
	
	Human rights violation cases investigated (#) * based on UN Declaration of Human Rights

	
	
	Employees grievances on human rights awareness (#)

	7.6
	Business ethics
	Percentage of employees that have signed Certificate of Compliance to Policy on Business Conduct (%)

	7.7
	Communities and Development
	Number of resident complaints (#)

	
	
	Adverse health impacts to communities surrounding operations or customers (#)

	7.8
	Indigenous peoples
	Number of Aboriginal peoples in workforce (# or %)

	
	
	Goods and services purchased from Aboriginal business/suppliers ($)

	
	
	Payment in lieu of taxes (PLIT) $

	Integrated Performance
	
	

	8.1
	Systemic indicators linking performance at the micro and macro-level
	Percentage of sector's total CO2, SO2, and N0x emissions that a company is responsible for (%)

	
	
	Percentage of contribution (GDP) to national and provincial production (%)

	
	
	Percentage of women, visible minorities, Aboriginal peoples, and people with disabilities in workforce (%) compare to provincial population and provincial labour force

	8.2
	Eco-efficiency indicators
	Energy intensity (energy per unit of product or service delivered)

	
	
	Energy use (KWh/sq.ft.)

	
	
	Water intensity (water use per unit of production)

	
	
	Materials intensity (material use per unit of production)

	
	
	Waste intensity (Waste produced per unit of production)

	
	
	Effluent intensity (effluent produced per unit of production)

	
	
	SO2, N0x, PM emissions per unit of production- benchmarked to peers

	8.3
	Cross-cutting indicators
	No cross-cutting indicators found


Stratos ranked the top sustainability reporters accordingly:

1. Suncor Energy

2. BC Hydro

3. Dow

4. Placer Dome

5. TransAlta

6. VanCity Savings and Credit Union

7. Dofasco

8. Ontario Power Generation

9. Talisman Energy.

The key findings of the Stratos study were:

1. The majority of companies clearly describe their operations and the scope of their report, and communicate these messages effectively;

2. While many reports communicate a future vision for discrete performance dimensions of sustainability, very few articulate an integrated triple bottom line vision and strategy;

3. Environmental performance reporting was surprisingly poor;

4. On average, the report score slightly higher on economic performance than on environmental performance. Stratos noted that many firms have to broaden their economic reporting providing information on a wider range of factors such as investment in intellectual capital and the direct and indirect economic contributions to the local economies in which they operate;

5. Most of the reports give much less emphasis to social performance than to environmental and economic performance (Stratos found encouraging examples of corporate reporting on health and safety and community philanthropy, with some firms (e.g. Suncor) reporting on labour relations, wages and aboriginal relations);

6. Very few reports venture beyond the facility gate to address supply chain and product stewardship issues, and;

7. Eco-efficiency indicators are in common use among reporters.

In terms of environmental performance reporting Stratos found that while companies report on energy use and a few regulated emissions, companies will have to move to a full life cycle accounting perspective. As well, companies will have to consider their relative impacts of their operations on the surrounding ecosystems, communities and regions in which they operate (these are what GRI calls “integrated performance indicators” that are “systemic” or “cross-cutting” in nature).  They conclude that there is still considerable room for improvement in reporting. 

Of the companies benchmarked in the Stratos study, Suncor Energy’s sustainability report for 2001 received the highest score in recognition of one of the most progressive and comprehensive sustainability reports.
 Suncor used the June 2000 GRI Sustainability Reporting Guidelines for voluntary reporting on environmental, economic and social performance. Suncor has made significant strides in understanding what sustainability means to a energy company. For Suncor, sustainability means working “to improve their environmental, economic and social performance, while resolving what initially appears to be conflicting stakeholder interests and expectations.”
 For Suncor sustainable development is clearly a journey not a defined destination. Suncor views a sustainable development future for energy as one that requires an integrated approach, integrating the need for a healthy environment and society with the need for a strong economy. Suncor has begun to experiment with “integrated performance indicators” that shows the relationship of corporate performance with the economic, social and environmental context in which they operate (e.g. Suncor’s oil production as a percentage of Alberta’s total oil production or Suncor’s greenhouse gas emissions trend in relationship with trends in Canada’s GDP and Canada’s CO2 emissions intensity (CO2/$ GDP).

The evolution of corporate performance reporting beyond financial performance reflects a growing recognition that business sustainability will require increasing attention to managing across the “triple bottom line” of performance to appeal to demands by stakeholders for enhanced accountability and greater social and environmental responsibility. 

Corporate sustainability reporting does face several important challenges. These include: 1) data reliability, quality and credibility; 2) sustainability performance indicator comparability across companies and within sectors; 3) external verification by independent third parties, and; 4) improved quality of performance information. There are other challenges. Because the GRI guidelines for reporting are voluntary, most companies will continue to experiment with GRI-type indicators of performance using their own methods and discretion in interpretation of the results. This makes it challenging to compare or benchmark performance. Many small to medium sized firms do not have the resources or do not feel the need to generate sustainability reports or develop sustainability management systems. The voluntary reporting approach advocated by GRI would appear to be a prudent approach, however, without common methodological or reporting standards it is difficult to compare corporate performance results across companies or within sectors. It is also difficult to determine the relative impact of a company’s operations in the context of the communities/municipalities, eco-systems, or provincial and national space in which they operate. Creating a sustainability accounting and reporting system that moves towards a truly “integrated” system where corporate reporting aligns with community, provincial and eco-systems (e.g. drainage based) sustainability reporting is one of the greatest challenges ahead. 

4. Critical Analysis of Sustainability Accounting Efforts

The examination of national, provincial, community and corporate sustainability accounting and reporting efforts suggest that Canadian sustainability accounting and reporting system could emerge linking all levels of government, community and corporate accounting. Many sustainability measurement domains and indicators are common across the various scales of reporting. Many sustainability reporting efforts, especially at the national, provincial and community scale, use Statistics Canada and Environment Canada data sources though many municipalities rely on their own or provincial data sources. Municipal reporting methodologies often vary across the country making benchmarking and comparability problematic, though the Federation of Canadian Municipalities’ efforts to create common quality of life measurement indicators bodes well for a unified municipal sustainability accounting system. 

While these efforts are encouraging and laudable, there are some fundamental issues that need to be addressed. A common understanding of the meaning, principles and desired outcomes of terms such as “sustainability”, “sustainable development” and “quality of life” would be helpful. What does a sustainable organization, community or society look like?  Though sustainable development may be defined as a journey, how would we know whether a society is on a sustainable course? Without a clear definition of sustainability in terms of principles and goal statements, it is difficult to determine whether or not the nation, a province, a municipality or a corporation is making “sustainable progress.” 

The various scales of sustainability measurement and reporting efforts might be best summarized in Figure 14. 

Figure 14: Canadian Sustainability Accounting Initiatives

At the national level there are several efforts underway to develop sustainability indicators and information systems including the work by the NRTEE (Environment and Sustainable Development Indicators), Environment Canada’s CISE (Canadian Information System on the Environment) and Statistics Canada (Econnections (environment and natural resources accounts) and Human Activity and the Environment report). In addition national think-tanks are developing indicators of quality of life, such as the Canadian Policy Research Networks’ Quality of Life Indicators. 

At the provincial scale, while efforts were underway in the 1990s to develop sustainable development indicators, many of these efforts have since waned. Indeed, there appears to be a general lack of commitment to “sustainability” measurement and reporting. While many provinces made commitments to implementing sustainable development through, for example, the establishment of round tables on the environment and the economy, many of these commitments appear to have waned. For example, the Alberta Round Table on the Economy and the Environment was disbanded in 1994 along with an important sustainable development indicators initiative. Manitoba’s round table has also dissolved. One exception is the Yukon Council on the Environment and the Economy that is expected to release its first “sustainable progress indicators
” report this year. Most provincial examples of “sustainability” reporting are focused on more traditional “state of the environment” reporting (e.g. B.C. Environment Trends in British Columbia 2000
 and Manitoba’s State of the Environment Report for Manitoba 1997
). 

Yet, many provincial governments and the federal government have developed business plans and performance measurement systems that track key indicators of government policy outcomes that could be viewed as potential tools for measuring and reporting on sustainability. For example, the Alberta Government’s Measuring Up government performance measurement and reporting system that considers 24 key economic, social and environmental indicators tied to a vision, mission, and goals of the Alberta Government along with roughly 240 total ministry performance measures. While not used to tell the “sustainability” story, there is clearly an opportunity to use the existing indicators augmented with others to generate a provincial sustainable report. 

Non-governmental attempts to measure sustainability and quality of life at the provincial scale include Pembina Institute’s Alberta Genuine Progress Indicators (GPI) Sustainable Well-being Accounting System and GPI Atlantic’s Genuine Progress Index for Nova Scotia. An example of quality of life measurement is the Ontario Social Development Council and the Social Planning Network of Ontario’s Quality of Life In Ontario
 reports which has been tracking key environmental, economic, health and social trends from 1990 to 2000. Quality of life reporting could be viewed through a similar comprehensive sustainability measurement and reporting lens.

Other efforts are underway to assess sustainability at a more geographic, regional or eco-system scale. For example, the Fraser Basin Council is developing sustainability indicators for the Fraser River Basin. The Georgia Basin (British Columbia) sustainability modeling tools being developed by the QUEST group, an outcome of the University of British Columbia’s Sustainable Development Research Institute. Statistics Canada, in cooperation with other federal ministries, is also hoping to develop a drainage-basin scale “sustainability” indicators and measurement system called the “Cities Trends Project” that could provide profiles of sustainability at the basin, sub-basin and sub-sub-basin scale of resolution.

At the municipal and community level, the Federation of Canadian Municipalities (FCM) Quality of Life Indicators initiative is the most significant attempt to measure quality of life and could become the basis of measuring sustainability according to agreed upon definition of the principles and vision of economic, social and environmental sustainability. The FCM is now expanding their suite of measures that track quality of life in 18 Canadian municipalities, to include environmental indicators. Other examples of community-based or grass-roots attempts to measure sustainability include Sustainable Calgary’s State of Calgary report, an excellent example of sustainability accounting. Hamilton’s Vision 2020 is another example of attempts to measure and report on sustainability, an initiative that has been underway since 1990. Other community quality of life indicator initiatives abound throughout Canada including in Edmonton, Winnipeg, Toronto, King’s County and Glace Bay (Genuine Progress Indicators).

Within the business community, an estimated 57 Canadian companies have developed sustainability, environmental, social or “triple bottom line” reports according to a recent study by Stratos
. An estimated 22 of these companies are generating “sustainability” reports or triple-bottom line reports. Many companies (B.C. Hydro, Suncor Energy, TransAlta, and Van City Savings and Credit) are using the Global Reporting Initiative (GRI) Sustainability Reporting Guidelines for generating their sustainability reports. Suncor Energy has made the greatest progress at sustainability reporting receiving top rating in the Stratos study. Of particular note are Suncor’s “integrated performance indicators” that put Suncor’s economic, social and environmental performance in the context of the region (e.g. Ft. McMurray and the province of Alberta) in which it operates.  

These sustainability accounting and reporting efforts bode well for the potential emergence of a national, integrated sustainability accounting, reporting, and information system for Canada that links corporate/business performance with community/municipal to regional/provincial and to national scale measurement. Our analysis shows there is tremendous potential for the alignment and economies of scale of these measurement and reporting efforts. There is considerable overlap and duplication of sustainability measurement frameworks and indicators. There are considerable economies of scale in gathering, organizing, and synthesizing “sustainability” data collection, analysis and reporting within a Canadian sustainability information system. This particularly true at the community and municipal level which the FCM Quality of Life indicators initiative will help to resolve, in part. The NRTEE’ ESDI will help to set the stage for a national picture of Canada’s sustainability journey, at least as it relates to the balance between economic performance and the conditions of the environment and sustainability of natural capital. And as more corporations develop sustainability or “triple bottom line” reports, using GRI sustainability reporting guidelines, a common language and picture of corporate sustainability will slowly emerge.

Yet, there are many measurement and reporting challenges ahead. First, the alignment of national, provincial and municipal/community sustainability measurement and reporting systems along a common set of Canadian “sustainability” principles will be required to achieve a national sustainability measurement system. Without a commitment to a national discourse of a vision, principles and goals for sustainability or quality of life, the emergence of a measurement framework is a distant dream. Second, the scale of measurement and reporting is a critical issue.  At what scale should we measure sustainability? At a governance, eco-system, community or individual operating entity (e.g. plant) scale? Issues of scale are critical for assessing the relative impact a corporation, community or household has on a drainage basin or airshed. How can corporate or municipal sustainability reporting be put into the context of  “ecological limits” (e.g. greenhouse gas emissions relative to carbon sequestration capacity of the ecosystem)? How should the impact of community lifestyles be assessed in terms of the ecological carrying capacity of the landscape the community occupies (e.g. what is the ecological footprint of the community?) The emergence of “integrated” sustainability indicators being developed by some corporations and use of ecological footprint analysis at the community scale (e.g. Sustainable Calgary) provides some hope for such indicators of sustainability that reflect relative scale impacts. Third, methods of accounting and reporting on key sustainability indicators vary across jurisdictions and across corporations. How can these measurement discrepancies be reconciled? These are just some of the challenges that lie ahead.

Using a common definition of sustainability, sustainable development or quality of life with made-in-Canada principles along with a common language of sustainability themes, domains and indicator typology will go a long way to achieving a national sustainability accounting system. 

The number and diversity of the national, regional, community and corporate sustainability measurement initiatives across Canada is both a strength and weakness. The diversity of indicators being used reflects the unique values of each community or corporation. There is no “holy grail” of sustainability measurement. A conceptual unifying sustainability measurement framework may emerge in Canada through progressive testing and continuous improvement of these individual initiatives and by sharing and comparing the strengths and weaknesses of each one. The fact that there appears to be a convergence of sustainability measurement domains emerging within the three sustainability clusters of economic, society and environment at all scales is encouraging. 

5.  A Conceptual National Sustainability and Accounting and Reporting System

Based on our research and analysis a conceptual Canadian system for monitoring sustainability at a national, provincial, eco-system, municipal-community and corporate scale could be posited. Given the wealth of environmental, social, quality of life and sustainability reporting in Canada at all levels of governance, we believe there are sufficient pieces of the sustainability measurement puzzle to create a cohesive, comprehensive and practical sustainability measurement and monitoring framework for Canada. 

Our proposed Canadian Sustainability Accounting System (SAS) framework is a conceptual model that attempts to combine the most important attributes of Statistics Canada/NRTEE “capital model”, Environment Canada’s CISE, provincial “sustainable development” and performance measurement systems, the FCM Quality of Life reporting system, community-based sustainability measurement (e.g. Sustainable Calgary), the GPI Alberta sustainability accounting system, and the sustainability reporting efforts of Canadian corporations. All of these systems can be woven together to create economies of scale in sustainability accounting, reporting and analysis.

5.1 Towards a common vision and definition of sustainability

Fundamental to the establishment of a Canadian framework for measuring, monitoring and reporting on sustainability at all scales is a common and clear definition of the terms “sustainability”, “sustainable development” and “quality of life.” A clear purpose statement that is measurable in terms of “desired outcomes” is fundamental to any performance measurement system.

The term “sustainable development” has, since its coining by the Brundtland Commission in 1987, suffered a communications challenge. It has generally failed to grab the general public and media attention partly because it is a phrase that, at worst is a “meaningless conundrum” and at best  a “rather phone synonym for greenery in general.”
 Communicating sustainability requires breaking it down into meaningful pieces – principles, goals, and actions.

With a variety of interpretations of the term “sustainable development” it is little wonder that we witness a variety of “implementation” strategies and approaches to measuring progress. Without such an enabling SD framework and clear vision-mission statements, the “state of Canada’s sustainability” measured in terms of sustainability indicators and government performance “outcome” measures cannot be assessed. Without a clear vision and mission statement, it is perhaps not surprising that the best efforts of implementing “sustainable development strategies” by the federal and provincial governments, mostly in the form of “round tables on the environment and the economy” have struggled. 

The critical question in measuring sustainability is: What would a sustainable Canada look like? What should a sustainable province, municipality, or corporation look like? What are the criterion and principles for a sustainable economy, society and environment? What are the indicators to show that reveal whether genuine progress against a vision and principles of sustainability are being made? How do government programs and policies contribute to a sustainability vision and how should these impacts be measured? Answers to these questions are fundamental before developing a measurement framework.

The Brundtland Commission in 1987 defined sustainable development as 

“Development that meets the needs of the present without compromising the ability of future generations to meet their own needs.
” 

The greatest challenge in measuring sustainability is capturing its breadth, richness and complexity
. The phrase must be broken down into meaningful, practical, and tangible principles, goals and actions in line with overarching vision and mission for economic, social and environmental sustainability. The challenge of defining the degree of government, community, corporate and individual accountability over an issue as ideologically complex as sustainability is another complicating factor. Even if sustainable development is defined as the condition of the journey or an account of the condition of “capital” (as the NRTEE ESDI is oriented) and not a destination or targeted outcome, the interpretation of sustainability indicators as measures of progress on the journey can be problematic. How do we know whether we are on a sustainable or unsustainable course?  How would a physical and monetary account of the condition of a nation’s or communities human, social, natural, and produced capital inform citizens whether or not we are on a sustainable journey?

At the federal level, the Guide to Green Government
, intended to provide more specific policy direction on the definition of sustainable development and informed development and content of federal departmental sustainable development strategies. The Guide provides some guidance to measuring sustainable development in terms of the “state of the nation” and in terms of government performance outcomes. The Guide draws on the Brundtland definition of sustainable development, and focuses on three core elements: 

· a wider concept of determinants of quality of life and well-being, moving beyond traditional economic measures; 
· an integrated approach to planning and decision-making, leading to progress on all three dimensions (social, economic, environmental) of sustainable development; and,

· a commitment to equity, including the fair distribution of costs and benefits of development internationally and between generations.

The Guide identifies five sustainable development objectives and a number of specific goals within these objectives that could be explicitly measured using a suite of sustainability indicators:

· Sustaining Natural Resources (sustainable employment, communities and industries:
· Ensuring renewable resource development is sustainable;
· Ensuring efficient use of non-renewable resources
· Protecting the Health of Canadians and Ecosystems;
· Virtual elimination of anthropogenic persistent bioaccumulative toxic substances;
· Adopting a pollution prevention approach;
· Protecting representative areas;
· Warning and responding to natural disasters; 
· Meeting international obligations:
· Protecting the ozone layer;
· Reducing Greenhouse Gas Emissions;
· Conserving biodiversity;
· Promoting Equity:
· Ensuring fair distribution of costs and benefits between generations;
· Ensuring fair distribution of current costs and benefits of sustainable development between the North and South
· Improving our Quality of Life and Well-Being:
· Productivity growth through environmental efficiency;
· Supporting innovation towards sustainable development;
· Broadening measures of progress to include non-monetary dimensions.
These sustainable development “goals” could, in principle, be used as a framework for measuring the state of sustainability in Canada using the ESDI and national capital accounts of Statistics Canada to assess the condition or state of each goal and could be used to assess the respective impacts of government ministry programs and policies on the outcomes.

At the community level sustainability is closely tied to quality of life issues. Sustainability at the community level means living in a manner or lifestyle that improves the quality of life (i.e. increasing human and social capital) for all generations and for all age-sex-socioeconomic classes (i.e. the inter- and intra-generational equity goal of sustainable development) while living within the means (i.e. off the interest) of nature or while maintaining the health of the ecosystems upon which community well-being depends. Sustainability at the community level may be best defined in terms of ensuring our “ecological footprint” (i.e. our demands on material, energy and resources from the natural environment) does not exceed the natural carrying capacity of the natural environment in which we live. Sustainable development is closely related to quality of life as much as it is related to living within the means of nature. We have found that there is no particular importance in splitting hairs between sustainability and quality of life indicators; in part they are one and the same.

In the Guide to Sustainable Community Indicators produced by Maureen Hart
 provides a useful definition of sustainable development with respects to communities. 

“A sustainable community is a community that improves and enhances its natural, social, and economic capital in ways that allow current and future inhabitants of the community to have healthy, productive and happy lives.”

She breaks down the meaning of the definition as follows:

· Sustain: means to continue without lessening, to nourish, allow to flourish;

· Develop: means to improve or bring to a more advanced state, and;

· Community: is a group of people who live and interact in a specific geographic area.

Donella Meadows
 defines sustainability as:

“Good lives for all people living in harmony with nature.” 

Virginia Maclaren in defining “urban sustainability” distinguishes between “sustainable urban growth” and “sustainable urban development”: “sustainable urban growth” implies a continuous physical or quantitative expansion of an urban area and the economy supporting it, whereas “sustainable urban development” is a qualitative concept that emphasizes “improvement”, “progress”, or “positive change.” 
As Hart notes, sustainability is not about maintaining the status quo or reaching perfection, nor is it about sustained “growth”; sustainability is about the story of human “development” and is thus a journey or process of continuous balancing and rebalancing of economic, social and environmental priorities that make life worthwhile and contribute to the conditions of well being.
 

The need for indicators of sustainable development is best summed up in Meadows
 (1998) reference:

“Indicators of sustainable development need to be developed to provide solid bases for decision making at all levels, and to contribute to the self-regulating sustainability of integrated environment and development systems.”

-Chapter 40.4 of Agenda 21, from the United Nations Earth Summit in Rio, 1992.

Meadows
 points to two fundamental questions which such sustainability indicators help us to address particularly at the local or community level:

a. How can we provide sufficiency, security, and good lives to all people?

b. How can we live within the rules and boundaries of the biophysical environment?

For corporations measuring sustainability there is the challenge of reconciling shareholder expectations of financial profitability (a fiduciary obligations under corporate charter law) with the need for responsible social and environmental stewardship. B.C. Hydro, for example, defines sustainability as “a state where demands placed on the environment by people and commerce can be met without reducing the capacity of the environment to provide for future generations.”
 For B.C. Hydro “sustainability means we intend to operate forever” which is “the best way to grow our business.” Sustainability is clearly a journey for B.C. Hydro.

5.2 Towards an Integrated National Sustainability Accounting System

What would a functional framework for measuring and monitoring sustainability at a national, provincial, municipal-community and corporate scale look like? 

We believe the emergence of a “national capital accounting” model posited by Statistics Canada through the NRTEE ESDI project provides the most meaningful structure for a Canadian sustainability accounting and reporting system. Human, social, natural and produced capital accounts, which include an inventory of stocks, flows and full cost/benefit accounting, can be developed at any scale and for any organization. The capital model is also consistent with  community sustainability and quality of life measurement/indicator efforts and is consistent with the various sustainability measurement domains advocated by the GRI guidelines for sustainability reporting.

As noted, any sustainability accounting framework must use common terminology and definitions of sustainability principles even if approaches, goals and pathways to a sustainability outcomes may differ. Some sustainability practitioners and scientists, who have developed tools (e.g. Life Cycle Assessment, ISO 14001, Ecological Footprinting) and approaches to sustainability measurement, have developed a useful sustainability framework that aligns the Brundtland definition of sustainable development. 

The Natural Step (TNS) four system conditions of sustainability provides a particularly useful, science-based model to help organizations understand how to integrate environmental, economic and social sustainability (Figure 15).
. The advocates of TNS see the goal of sustainable development as social and ecological sustainability for humanity, as a species, with a strong economy as a sub-ordered component of any long-term social objective.
 The TNS four System Conditions are basic principle-level definitions of a sustainable outcome for society as well as organizations. According to TNS, sustainability is achieved when all four System Conditions have been satisfied. The four System Conditions can be useful in guiding normative and operational management decisions for sustainability, since they can be used to backcast (the desired sustainability outcome) against current performance levels. 

The TNS model begins with a recognition that organizations and communities operate within the bounds of the ‘ecosphere’ that occupies the space above the lithosphere (earth’s crust) and the outer limits of the atmosphere. At this scale we are examining the relationship of societies with the surrounding ecosystems.  Sustainability at different scales of planning and management are governed based on an understanding of the constitutional principles of the functioning system (e.g. laws of thermodynamics, biogeochemical cycles, and societal exchange).

Figure 15: Sustainability Systems Model for Sustainable Development


The principles of sustainability (using the Brundtland commission’s philosophical definition of sustainable development) or philosophical goals are presented in terms of The Natural Step’s (TNS) Four System Conditions (level 2 of the sustainability systems model).  The TNS Four System Conditions are viewed by the authors as framework for “complementary, non-overlapping conditions for social and ecological sustainability.” According to the TNS, a sustainable society is defined as one in which “nature is not subject to systemically increasing….

1. Concentrations of substances extracted from the Earth’s crust.

2. Concentration of substances produced by society.

3. Degradation by physical means.

4. And, in that society human needs are met worldwide.”

In essence, the Four System Conditions constitute a vision (desired future outcome) or principles for a sustainable society. A successful outcome (i.e. sustainability) will be achieved only when all four system conditions are simultaneously achieved. 

The authors provide more definitive objective statements of the ultimate sustainability objectives:

1. Eliminate our contribution to systematic increase in concentrations of substances from the Earth’s crust. This means substituting certain minerals that are scarce in nature with others that are more abundant, using all mined materials efficiently, and systematically reducing dependence on fossil fuels.

2. Eliminate our contribution to systematic increases in concentrations of substances produced by society. This means systematically substituting certain persistent and unnatural compounds with ones that are normally abundant or break down more easily in nature, and using all substances produced by society efficiently.

3. Eliminate our contribution to the systematic physical degradation of nature through over-harvesting, introductions and other forms of modification. This means drawing resources only from well-managed eco-systems, systematically pursuing the most productive and efficient use both of those resources and land, and exercising caution in all kinds of modification of nature.

4. Contribute as much as we can to meeting human needs in our society and worldwide, over and above all the substitution and dematerialization measures taken in meeting the first three objectives. This means using all of our resources efficiently, fairly and responsibly so that the needs of all people on whom we have an impact, and the future needs of people who are not yet born, stand the best chance of being met.

To achieve these sustainability objectives, two mechanisms, dematerialization (reduced material flows) and substitution (i.e. exchange of type/quality of flows and/or activities), can be used in parallel and on different scales.  Dematerialization and substitution are further sub-divided into various means of increased resource productivity, less waste, renewable resource use, less area required to live and operate, service-oriented enterprises and greater equity. 

At the level of Action or implementation of sustainability principles, various processes, strategies and tools are then used to reach the sustainability objectives to move an organization or society towards the principles and vision of sustainability. Strategies, for example, include reinvestment, precautionary principles, stakeholder dialogue, subsidies, differentiated taxes, legislation and international agreements. Tools for measuring sustainability Impacts and auditing progress include life-cycle assessment (LCA), Ecological Footprinting (EF), Factor X material and energy efficiency flow analysis, ecological management systems (e.g. ISO 14001) and other measurement tools. 

The sustainability framework posited in Figure 15 by Robért et. al. provides a useful structure in which sustainability can be assessed within a more formal structure of principles and objectives of sustainability management. While one may not necessarily subscribe to the Four System Conditions of TNS as the basis for defining a sustainable society, they do provide relatively clear, articulate and measurable desired objectives or goals for sustainability. They can be used as a benchmark against which the current capital conditions and sustainable progress can be assessed. Where the TNS is particularly weak is in the area of social and human capital accounting, areas related to quality of life.

We have developed a conceptual model of a Canadian sustainability measurement and reporting system (Figure 16 and 17). The model combines the strengths of several emerging or existing sustainability and quality of life indicator/measurement systems including: 

· The NRTEE’s ESDI; 

· A modified Statistics Canada’s national capital framework to encompass provincial and municipal/community capital accounts (Figure 18); 

· Maureen Hart’s conceptual “community capital model” (see Figure 19);  

· the Alberta GPI Sustainable Well being Accounting System (with the potential development of a total capital “balance sheet” and “net sustainable income statement” (accounting for the full monetary benefits and costs of managing social, human and natural capital in the context of economic production) and; 

· the Global Reporting Initiative Sustainability Reporting Guidelines.  Figure 16 shows the overall structure of a conceptual Canadian sustainability measurement framework. 

Figure 17 shows how these reporting systems would be nested from the corporate/community scale to the national scale using common capital themes, capital subaccounts and a variety of sustainability indicators unique and relevant to the various scales of measurement and reporting.

 Figure 16: Conceptual National Sustainability Accounting and Reporting Framework

Figure 17: Canadian Sustainability Reporting System


Figure 18: National, Provincial and Community Capital Accounts


Figure 19: Hart’s Community Capital Framework


Using the capital model, three primary capital themes can be used to organize sustainability information: social-human capital, natural capital and produced capital. These three capital themes can be further stratified into sub-cluster capital accounts: 1) human capital (people) and social cohesion (e.g. relationships) within the social capital theme; 2) natural resources and ecosystem services within the natural capital theme, and; 3) human-built and financial capital within the produced capital theme. The human-built capital cluster would include traditional economic and financial performance indicators, like the GDP, profits, and returns on financial equity.

Within each of the three capital themes are a series of capital accounts are capital domains or accounts as per Figure 18. A capital domain is synonymous with a capital “account.” These capital accounts, like financial accounting ledgers, could be structured with information on the physical stock and flow units (including quantitative and qualitative data) along with monetary units (i.e. full cost and benefit accounting) associated with each capital domain. The categorization of information according to stocks and flows may not always lend themselves to certain sustainability or quality of life issues; nevertheless, this accounting structure does have important organizational characteristics for maintaining information inventories and for understanding the pressure-state-response dimensions of sustainability. The monetary accounts would contain information related to federal, provincial, local government and corporate environmental, social-human capital and produced capital asset values, “depreciation” costs and expenditure data. 

The capital domain accounts can be further broken down into capital sub-accounts or “indicator subdomains” which contain the quantitative, qualitative and monetary information that are used to derive core indicators of sustainability or quality of life along with supplemental indicators. 

Figure 20 presents a prototype community environmental sustainability indicator accounting system showing, for example, the potential interrelationship between natural capital and produced capital sub-accounts (and sub-sub accounts, e.g. an emissions sub-sub-account in the air/atmosphere sub-account). From the data contained in these sub-accounts a set of core and supplemental sustainability indicators can be derived to assess the condition of well being, quality of life, or sustainability.

Figure 21 suggests a sustainability indicator classification system that begins to align national, provincial, municipal and corporate sustainability measurement and reporting systems. We have not attempted to fit existing sustainability indicators into this proposed classification system or framework, simply to illustrate the potential organization of such information using the capital accounting framework. The sustainability indicator classification system might serve as a framework within which a common sustainability measurement system emerges acknowledging that at each scale of measurement and reporting a unique set (sometimes overlapping or common) of sustainability indicators will be relevant for organizational governance and accountability.

Figure 20:  Prototype Community Environmental Sustainability Indicator Accounting System

Figure 21: Sustainability Indicators Classification System
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The conceptual Canadian sustainability accounting framework we posit is attractive because it aligns nicely with Statistics Canada’s emerging national capital framework being developed as an outcome of the NRTEE ESDI initiative. From our experience with the Alberta GPI accounts, this accounting framework lends itself to comprehensive sustainability measurement and reporting that considers the quantitative, qualitative and monetary dimensions. The framework provides a practical tool for organizing capital information into accounts from which information can be drawn to derive any number or variety of indicator. Because the framework is an integrated accounting system, the accounts can be used to examine interrelationships between economic-social-environmental dimensions of sustainability. For example, creation of energy and material eco-efficiency indicators can emerge combining various indicator data sets. The framework provides the means for developing integrated and cross-cutting sustainability performance indicators, an area of increasing interest in corporate sustainability accounting. 

The framework is transparent and flexible allowing any organization to use in providing an account of the condition of their capital endowments (and liabilities) providing a portrait of sustainability and quality of life. It can be used at any scale of sustainability accounting using a common definition and categorization of capital domains and sub-domains. The information contained in a national or Canadian sustainability measurement and reporting system could be used to derive customized sustainability or quality of life reports that would be comparable across the country and across sectors. Common styles of sustainability reports might emerge with the potential for a common set of sustainability and quality of life indicators.

Another key benefit of the proposed framework is that it would allow for benchmarking of best environmental, social and economic conditions of well-being and sustainability management practices. This would provide meaningful information to public and fiscal policy decision-making.

While our research found tremendous variety in sustainability and quality of indicators and data sources, from FCM’s Quality of Life indicators, to the NRTEE’s ESDI, to corporate “GRI-style” sustainability reporting, there is reason to believe that a convergence of these reporting systems is possible.  

Our research suggests that most communities in Canada could adopt this framework though considerable work will be required to create common measurement methodological and reporting standards. Many communities could already populate our proposed framework with information to generate the suggested indicators and reports.  More Canadian corporations could begin to experiment with the GRI Sustainability Reporting Guidelines eventually generating a comparable set of economic, social and environmental sustainability indicators. At the national level, the NRTEE’s ESDI core and supplemental sustainability indicators combined with the potential emergence of new national capital accounts by Statistics Canada should provide a national sustainability portrait that could be aligned with municipal and provincial sustainability (quality of life) reports and help corporations provide context to their sustainability reporting. One of the key gaps appears to be sustainability/quality of life reporting at the provincial scale.

While we would seek a framework that is national in scope, the ideal system is one that allows customized sustainability profiling at the individual community or organizational level in concordance with the values of the organization or society. It is thus desirable to build a robust Canadian capital and sustainability information system that facilitates such customized profiles while providing the basis for a national portrait. 

At the national scale, we see Statistics Canada, in partnership with other federal government departments (including Environment Canada, Natural Resources Canada) playing the critical role of sustainability accounting, data collection and information systems development. At the provincial scale, provincial governments would have to determine their own approach to sustainability reporting. At the municipal level, the Federation of Canadian Municipalities’ Quality of Life indicators system, with the addition of environmental indicators, should provide a useful forum for both quality of life and sustainability measurement and reporting across Canada. At the corporate level, individual companies should be encouraged to voluntarily join in a growing number of Canadian corporations in developing “triple bottom line” sustainability reports using the GRI Guidelines as a common framework.

Finally, a system of sustainability accounting that is spatial in nature (e.g. drainage basin scale or eco-system scale resolution) is an important area of development. We are also encouraged by Statistics Canada’s Cities project particularly with the focus on creating spatial portraits of well being and sustainability at the eco-zone (drainage basin) scale that allows for use of otherwise confidential data, the limitations of measuring quality of life at the census district scale. Indeed, spatial “mapping” of environmental quality and sustainability at the drainage basin (sub-basin and sub-sub-basin) scale makes sense from an ecosystem monitoring perspective and would lead to a more informed sense of a community’s or corporation’s impact on the ecosystem they rely on for their well-being.

Clearly the creation of a national sustainability measurement and reporting system would require the joint commitments of many federal, provincial, municipal and corporate entities in terms of both process facilitation, development of a common vision of sustainability, design and implementation of a common sustainability accounting framework, development of common methods of measuring and reporting, and the creation and maintenance of a national total capital information system.  Agencies such as Statistics Canada, Environment Canada and the NRTEE could play key roles.

Appendix A

Survey of Sustainability Measurement and Reporting Initiatives

A1. Canada’s National, Provincial, and Local Sustainability Measuring Systems

Source: http://www.sustreport.org/indicators/os_canada.html
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NATIONAL
The State of Canada’s Environment Infobase
This is broken into four categories:

· Ecosystem Status and Trends 

· Early Warning Advisories 

· State of the Environment (SOE) Reports 

· National environmental indicator series 

Canada’s National Environmental Indicator Series
For a number of years, Environment Canada has been publishing a series of indicators covering:

· Ecological Life-Support Systems 

· Human Health & Well-Being 

· Natural Resources Sustainability 

· Pervasive Influencing Factors 

Statistics Canada
Statistics Canada has some environmental data available free on its web site. The agency has been producing the Human Activity and the Environment series in roughly five-year intervals since 1978. 

Canadian Quality of Life Indicators  
Canadian Policy Research Networks is leading a project to develop a set of national indicators to track Canada's progress in quality of life, through a process that identifies the range of issues that truly matter to citizens. 
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PROVINCIAL
Manitoba
Manitoba has done a series of State of the Environment reports since 1991. The latest, State of the Environment Report for Manitoba, 1997: Moving toward sustainable development reporting, shows the attempt to evolve into sustainability reporting.

British Columbia
Environmental Trends in British Columbia 2000 is the latest in a series of reports started in 1993. This is a classic SOE report, but refers to a sustainability goal. The site also gives online access to the indicators.

Ontario Quality of Life Index
The Quality of Life Index, developed during a period of rapid economic and social change, seeks to monitor the living and working conditions of Ontarians. It measures changes in social, health, economic and environmental conditions that affect human and social development.
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LOCAL
Sustainable Calgary


 HYPERLINK "http://www.telusplanet.net/public/sustcalg/home.html" \t "_blank" This citizen-based group publishes periodic reports on The State of Our City, using a series of indicators.

Vision 2020 for Hamilton
The vision, including goals and actions to move Hamilton toward sustainability, are measured in a series of indicator reports, using catchy graphics.

Toronto Vital Signs
The purpose of Vital Signs is to promote discussion, citizen engagement and change on issues that are important to the quality of life and future vitality of the Great

A2. Environmental Information Systems in Canada

This list prepared to Environment Canada’s CISE initiative is not a comprehensive list but a representative list of inventories, gateways and clearinghouses, as well as systems that integrate data within a sector or topic.  Environment Canada believes that a Canadian Information System for the Environment should link to such systems, including those being developed by the Canadian Institute for Health Information and Statistics Canada’s System of National Accounts.. 

· The Air Pollutant Emissions Inventories of Environment Canada, provide emission summaries and maps for selected pollutants such as particulates, sulphur oxides, nitrogen oxides, volatile organic compounds and carbon monoxide.

· Canadian Consumer Information Gateway, led by Industry Canada, is designed to provide Canadians with easily accessible tools to help them make better decisions about goods and services in the marketplace. It provides online links to projects or research that deal with consumer issues that are closely linked with environmental issues.

· The Canadian Pollution Prevention Information Clearinghouse, maintained by Environment Canada is a database providing Canadians with information they need to practice pollution prevention.

· Canadian Soil Information System, managed by Agriculture and Agri-Food Canada, contains soil, landscape and climate data collected by federal and provincial/territorial field surveys or land data analysis projects.

· Catalogue of Environmental Information, maintained by the Quebec Ministry of the Environment, provides environmental information and status reports on issues, such as water quality, air quality, climate change, soil quality and biodiversity.

· The Conservation Data Centres network includes provincial biodiversity information centres that are leading sources of data about at-risk species and habitats, and are supported by the Association for Biodiversity Information-Canada. The Canadian data centres link to a western hemisphere-wide information initiative coordinated by the Association of Biodiversity Information.

· Econnections, an information system managed by Statistics Canada that links the environment and the economy through the use of key indicators.

· GeoConnections, a national partnership initiative led by Natural Resources Canada to coordinate Canada’s numerous databases of geographic information and make them accessible through the Internet.

· The Integrated Data Management Initiative in British Columbia to develop a process to bring together data from multiple sources to facilitate obtaining answers to environmental business issues.

· The Integrated Taxonomic Information System, led in Canada by Agriculture and Agri-Food Canada, is an international effort by the United States, Canada and Mexico to build the first comprehensive, standardized reference for the scientific names of the flora and fauna of importance for North America.

· Land Information Ontario, an initiative led by the Ontario Ministry of Natural Resources to restructure the management and use of Ontario’s land information assets. One of its components is the Ontario Geospatial Data Exchange, a multi-party agreement which provides for the centralized sharing of geospatial data sets among government (provincial, federal, municipal), broader public sector agencies, post secondary institutions, and Aboriginal communities.

· Marine Environmental Data Service which manages and archives ocean data collected by the Department of Fisheries and Oceans, or acquired through national and international programmes conducted in ocean areas adjacent to Canada. Examples of data included are contaminants, currents, global sea surface meteorological and oceanographic observations and ocean profiles.

· The National Forest Information System (NFIS), with federal, provincial and territorial governments involved in implementation, is intended to provide a national monitoring, integrating and reporting system in order to respond to Canada's international and domestic forest reporting commitments.

· The National Land and Water Information Service being developed by Agriculture and Agri-food Canada to develop decision support tools for use at the local level.

· The National Pollutant Release Inventory of Environment Canada which provides Canadians with access to pollutant release information for facilities located in their communities.

· The Federation of Canadian Municipalities Quality of Life Reporting System which uses nationally consistent data to monitor aspects of the social, economic, and environmental health of communities.

· The Sustainable Development Information System, developed by Environment Canada, provides one-window access to sustainable development information in the Government of Canada.

A3. U.S. Interagency Working Group on Sustainable Development Indicators: Sustainable Development Indicators in the United States.

One of the best examples of a sustainable development measurement framework is the 1998 U.S. Interagency Working Group on Sustainable Development (USIWGSD) (part of the U.S. President’s Council on Sustainable Development (PCSD) under the Clinton administration) released a report titled Sustainable Development in the United States: Experimental Set of Indicators
. The report presents one of the most intuitive and common sense approaches to implementing sustainable development at the national level. The report outlines a framework for organizing and reporting sustainable development indicators (40 are identified, see Figure) related to various sustainability issues. 

Figure 22: U.S. Experimental Sustainable Development Indicators

	Issue
	Selected Indicators

	Economic prosperity
	Capital assets

	
	Labour productivity

	
	Domestic product (GDP)

	Fiscal responsibility
	Inflation

	
	Federal debt to GDP ratio

	Scientific & technological advancement
	Investment in R&D as a percentage of GDP

	Employment
	Unemployment

	Equity
	Income distribution

	
	People in census tracts with 40% or greater poverty

	Housing
	Homeownership rates

	
	Percentage of households in problem housing

	Consumption
	Energy consumption per capita & per $ of GDP

	
	Materials consumption per capita & per $ of GDP

	
	Consumption expenditures per capita

	Status of natural resources
	Conversion of cropland to other uses

	
	Soil erosion rates

	
	Ratio of renewable water supply to withdrawals

	
	Fisheries utilization

	
	Timber growth to removals balance

	Air and water quality
	Surface water quality

	
	Metropolitan air quality nonattainment

	Contamination and hazardous materials
	Contaminants in biota

	
	Identification and management of Superfund sites

	
	Quality of spent nuclear fuel

	Ecosystem integrity
	Acres of major terrestrial ecosystems

	
	Invasive alien species

	Global climate change
	Greenhouse gas emissions

	
	Greenhouse climate response index

	Stratospheric ozone depletion
	Status of stratospheric ozone

	Population
	U.S. population

	Family structure
	Children living in families with only one parent present

	
	Births to single mothers

	Arts and recreation
	Outdoor recreational activities

	
	Participation in the arts and recreation

	Community involvement
	Contributing time and money to charities

	Education
	Teacher training level and application to qualifications

	
	Education attainment by level

	
	Education achievement rates

	Public safety
	Crime rate

	Human health
	Life expectancy at birth

	Source: U.S. Interagency Working Group on Sustainable Development Indicators. 1998. Sustainable Development in the United States: An Experimental Set of Indicators. Progress Report prepared by the U.S. Interagency Working Group on Sustainable Development Indicators, Washington, D.C. December, 1998.


The report states that “sustainable development is an evolving process that improves the economy, the environment, and society for the benefits of current and future generations.” The PCSD new vision for the nation with respect to SD is stated:

“Our vision is of a life-sustaining Earth. We are committed to the achievement of a dignified, peaceful, and equitable existence. A sustainable United States will have a growing economy that provides equitable opportunities for satisfying livelihoods equitable opportunities for satisfying livelihoods and a safe, healthy, high quality of life for current and future generations. Our nation will protect its environment, its natural resource base and the functions and the viability of natural systems on which all life depends.”

The SD vision is one that balances economic prosperity, a healthy environment and a just and equitable society. As noted, the PCSD recognized SD as an “evolving process” and a journey. In order to track the progress of the U.S. journey, indicators would be critical to judging successes and failures. Ideally this would require a continuous balancing and rebalancing of continuous social, economic and environmental progress down the SD path, monitoring that progress accurately and frequently in the face of a complexity of issues.

What is particularly unique about the U.S. framework of assessing SD progress and performance is that indicators are used as a basis of tracking the economic, social and environmental conditions and trends over time of the U.S. The PCSD Sustainable Development Indicator (SDI) Group, similar to Canada’s NRTEE ESDI Committee, was mandated to develop a conceptual framework for indicators that reflects the multidisciplinary and international nature of sustainable development. 

The SDI Group developed a set of 40 SD indicators in two ways: 1) economic, environmental and social; and 2) long-term endowments and liabilities; processes; and current results (Figure 5). This combines the unique strengths of the “capital” framework advocated by Statistics Canada and the World Bank “wealth” accounting model along with the Pressure-State-Response (P-S-R) analytic framework (Figure 6). The P-S-R model is based on environmental pressures (e.g. emissions or the use of natural resources), environmental conditions or states, and human responses to those conditions. However, the P-S-R model has it’s shortcomings since it does not accommodate the full range of economic and social variables and time scales, thus Figure 5 provides a more comprehensive SD analytic framework that considers the full range of economic, social and environmental endowments (assets) and liabilities, by generation, and over time. The use of terminology like endowments (or assets) and liabilities is useful combined with the economic “capital” stock and flow model, a good framework for assessing processes such as the consumption of goods and services or natural capital stocks in the context of their environmental and social impacts. Accounting for the condition or state of natural, social and economic capital endowments and tracking emerging liabilities is important for answering the intergenerational question in the SD definition. Is the current use of our capital endowments prudent to leave future generations no worse (ideally better off) than our current generation’s quality of life experience? The model presented in Figure 5 also reflects the reality that SD is not an end in itself, but rather an evolving process. Because it is a process, performance measurement is required at various points in the generational time continuum to assess where the most immediate risks to current, next and future generational well-being might be.

Figure 23: U.S. Sustainable Development Indicator Framework

Figure 24: U.S. Pressure-State-Response Framework

The indicators would focus on the current and long-term conditions of the long-term endowments and liabilities; the assets, resources, capacities, and liabilities inherited from former generations and from nature and passed on to future generations. The long-term endowment and liability indicators would thus track the condition of these assets, capacities and liabilities that are passed on to future generations. They would include measures of built capital (infrastructure), natural capital or resources, environmental conditions, capacity of natural systems to provide aesthetic enjoyment, social systems (e.g. families, educational institutions) and human capital (e.g. status of children). The indicators would also reflect the critical pressures on the conditions of human, social and natural capital. 

Processes (e.g. investment or pollution) that affect those conditions would be examined using indicators to evaluate whether or not progress is being made in pursuit of sustainable development. Processes include: 1) human activities that utilize endowments to yield current goods and services; 2) natural Earth system processes (e.g. hydrological, biological); and 3) social, cultural, or political processes. These processes contribute to driving forces that directly impact both positively and negatively the state of the long-term endowments. Processes also include decision-making processes that utilize information about current results, endowments, or driving forces that affect human activities. The processes indicators would be used to track the human and natural processes that ultimately determine the extent to which current and future needs and wants can be satisfied. Indicators would include: production of goods and services; general earth system processes; general societal processes (e.g. democratic processes); driving forces (e.g. pollutants, consumption of natural resources, investment in capital and research and development); socio-economic driving forces such as poverty, and; decision-making processes such as law-making, regulatory, policy development and management practices. 

Current results (outcomes) are the goods, services, and conditions enjoyed or experienced (e.g. crime rates, air quality, disease rates, or GDP) by current generations. Thus the indicators would serve as a useful barometric reading of current quality of life conditions and current progress (trends) made by the U.S. as a whole regardless of sectoral influence over SD outcomes. The indicators were to be used, not as a measure of U.S. federal government performance, but as a progress report on “state of sustainable development journey.” This would explicitly recognize that measuring progress on the SD journey could never be an absolute process given the complexities and mix of biophysical realities and human values. The SD indicators are a tool for simplifying, quantifying, and communicating vast amounts of readily available information in a framework that is easily understood. 

The indicators would be useful to U.S. policy makers providing them with a useful feedback mechanism for highlighting areas where the U.S. is performing well and areas where greater attention is needed. The goal of the USIWGSD work on SD indicators was to stimulate Federal Government action on supporting a governance structure that would consider the state of the nation in terms of a sustainable future. The PCSD SDI Group viewed this as a “work in progress” that would stimulate discussion and is continually improved and data refreshed over time. A preliminary suite of SDI was presented in the USIWGSD report drawing from readily available data to produce an attractive state of SD in the U.S. as of 1998. Unfortunately, under the new Bush administration, the PCSD was disbanded and this common-sense approach to SD governance and indicators has gone into limbo.

The U.S. SDI measurement and management framework has a unique suite of strengths that are not seen in other models including the NRTEE’s emerging ESDI. The US framework addresses many of the shortcomings identified in the previous discussion. The SDI framework is intuitively attractive as a reporting and management tool and would provide the right kind of contextual information to federal and state governments and decision-makers as to the state of the nation’s SD journey. Such information would be critical to calibrating SD policies and programs at the ministry, department or agency level with a view of influencing the macro SD outcomes measured in a national suite of SD indicators. If Canada would benefit from adopting the U.S. SDI measurement framework, what we would define as desired long-term outcome of the current NRTEE ESDI initiative. The SDI’s would measure the current state and trends in the condition of economic, social and environmental endowments and liabilities within a P-S-R framework. Tracking the trends avoids the need to identify targets for SD, per se.  

A4. The Yukon Council on the Economy and the Environment’s Sustainable Progress Indicators

 Figure 25:Yukon Sustainable Progress Indicators: Matrix of Goals, Objectives and Indicators
ECONOMY

	ECONOMY

Goals
	Objectives
	Key Sustainable Progress Indicators (SPI)

	Supplemental Information


	Have a strong, prosperous, and diverse economy
	Increase economic diversification within & across sectors
	Total GDP (expenditure-based or income-based) and on a per capita basis*

percentage share of top 6 sectors share of Yukon GDP, showing trends (government services; finance, insurance, and real estate; accommodation, food and beverage; mining, quarrying and oil wells; education services, and; construction)*

value (or number) of building permits *

value of retail and wholesale sales *

net migration (in-migrates vs. out-migrates ratio)

number of travelers (border crossings, visitation) and aircraft movement (indexed) entering Yukon *

ratio of business incorporations to business failures *


	population (territory and community)*

type and number of Yukon businesses

wages/salaries of top 5 sectors (public admin., commercial-personal services; transportation, storage, and communications; education; and trade) *

commodity price composite index (gold, silver, lead, zinc, copper in US $) *

electricity generated versus consumed (sold) in Yukon* 

percentage of GDP from renewable vs. non-renewable energy production.

science and technology industry (expenditures/revenues)

labour productivity (GDP per # employed) *

materials productivity (total materials use per $ GDP)

farm production and value of production

tourism industry indicators and economic activity arising from  the Alaska-Yukon highway corridor 

air traffic in/out of Whitehorse airport (commercial, business, and personal travel). *

number or value of real estate transactions *

rental vacancy rate *

	
	Recognize and encourage non-wage work, volunteerism and First Nations and other

subsistence living
	hours (per capita) of unpaid work (subsistence, volunteerism, housework, parenting, eldercare)

hours (per capita) of leisure


	by gender,  hours spent at:

paid work

unpaid housework

unpaid parenting

unpaid elder-care

volunteerism

leisure time

subsistence living

	Have more Yukon and community-based control and autonomy
	Increase extent of Yukon ownership
	share of total revenues or expenditures by Yukon-based (local) businesses
	number of Yukon-based local businesses

number of Yukon businesses that engage in electronic-commerce 

dollar amount and labourers under contract services (government and private sector) from Yukon businesses vs. outside Yukon.

tax revenues by source

home-based businesses

	
	Increase self-determination and power over community and territorial  decision making
	transfers from Canada (% of total Yukon revenues)*

socio-economic agreements between First Nations and Yukon Territorial Government
	resource royalties to Yukon Territorial Government

number of permits issued or number of environmental assessments

	
	Reduce leakage outside Yukon
	balance of trade (value of trade surplus or deficit; exports less imports)*
	percent of goods and services consumed that are produced in Yukon.*

dollars spent in locally-owned businesses

percent of food purchases that is produced locally

	Expand employment opportunities
	Increase number, skill level, & diversity of jobs
	employment/unemployment/ participation rates (government, industry and sector) * 

proportion of new jobs filled by Yukon residents 

average real wage rate (hourly or weekly) *
	employment, unemployment and participation rates by Yukon community.

level of education of workforce

wage distribution

job satisfaction ratings

number of people in trades & technology

proportion of jobs with pension and health benefits

percent of graduates from high school and post-secondary institutions who find work in Yukon.

	
	Increase proportion of jobs that are in communities
	percentage of employable workers working in own community (by community)
	

	Improve the standard of living of Yukoners
	Increase average household income in real terms
	average real weekly earnings (relative to Canadian average) or average personal disposable income per person (relative to Canada)*

Annual change in CPI (consumer price index) relative to Canada or the Food Price Index  (Whitehorse).*


	living wage rate (average hourly wage required to meet average cost of living)

income by source (self-employed, investment, business, pension, salaried employee and other).

average household income by Yukon community and family type

savings rate* of disposable income by gender or family type, and by quintile of earnings 

employment insurance claims (by community) *

percentage households living one-paycheque-away from bankruptcy 

per capita-household debt

taxation load (households, business)

	Improve financial and business services
	Improve access to capital for: rural people, women, Indian people, small business
	average number of accessible financial service providers per community  (including banks, credit unions, and online-electronic financial services)
	

	Enhance infrastructure  integrity
	Improve infrastructure, such as transportation, communications, health, arts & culture,  & education
	physical stock and state of infrastructure (roads, bridges, railroads, buildings, schools, hospitals, communication systems, public utilities, pipelines, and others) 

investment in new infrastructure versus maintenance and replacement  expenditures (private and public sector)
	value, maintenance costs and depreciation cost of infrastructure

quality of infrastructure (roads, highways, and other built infrastructure)

level of use of public infrastructure (e.g. vehicle miles traveled on roads, hospital occupancy rates, school occupancy rates)

	
	Increase science and technology assets and expenditures
	research and development expenditures as % of GDP

percent of Yukon households/business who own computers and have access to the Internet/email.
	


ENVIRONMENT

	ENVIRONMENT

Goals
	Objectives
	Key Sustainable Progress Indicators (SPI)

	Supplemental Information


	Recover and maintain biodiversity
	No net loss of species types
	· number of native species (relative to 1970 or other benchmark)
	

	
	Improve state of species at risk
	· number and populations of species at risk (endangered, threatened) 
	· number of species approaching target population 

· population viability, densities and habitat  trends of key local  indicator species

	Enhance and maintain ecosystems integrity
	Complete and maintain an ecologically viable system of protected areas
	· percent of Yukon land base under formal agreement for protected areas (wilderness, parks, wetlands) and wildlife habitat.

· number of ecoregions represented within protected areas system

· unlogged and unroaded watersheds
	· health and viability (populations) of “indicator” species (wolves, bear, caribou, and other species)

· area of wilderness protection by eco-region

· area of parks and wilderness

· area of area of wetlands remaining to original wetland area in benchmark year.

· conversion of riparian land to other uses

· area of land impacted by natural disturbance (fire, insects, disease) versus historical benchmarks

	
	Maintain suitability of greater landscape for wildlife population health and their movement
	· ecosystem/habitat fragmentation  index (connective ness) based on area fragmented by human development (roads, pipelines, development, linear disturbance) relative to benchmark year.
	· percent of disturbed land reclaimed

	Have ample resources for future generations
	Maintain a long-term rate of non-renewable resource extraction
	· annual production versus economic reserves of minerals, oil, gas and coal resources 
	· mining sector ‘policy potential’, ‘mineral potential’ and ‘investment attractiveness’ indices (Fraser Institute) * 

· total sales of motor gasoline *

	
	Conduct sustainable (replenishing) harvest of renewable resources
	· forest (timber and non-timber) resource sustainability:  primary forest production* (plus natural disturbance losses) versus annual timber growth (annual allowable cut or net primary productivity)

· traditional-subsistence harvesting (berries, mushrooms, and others)

· agricultural land disposition and productivity

· fish and wildlife harvest (fur production*, hunting) vs. sustainable management target

· carbon sequestration account (total carbon stock and annual sequestration rates)
	· percent of harvested forest successfully restocked.

· arable agricultural land quality and productivity (soil erosion) 

· growth rates of trout population

· other sustainable forest management indicators from the Canadian Council of Forest Ministers (CCFM)

	
	Use of an equitable and sustainable share of global and local resources
	· Ecological Footprint per capita (relative to Canadian average)
	

	Improve diversity of energy sources and energy efficiency 
	Reduce proportional use of fossil fuels
	· efficiency of fossil fuel and other non-renewable resource use (barrel of oil consumed per capita and per dollar of GDP)
	· total and per capita energy consumption by source

	
	Increase proportion of small scale, local, green energy, and energy conservation
	· proportion of energy (barrel oil equivalent) from small-scale renewable energy sources (small hydro, solar, wind, geothermal and biomass)
	

	Recover and maintain a healthy environment
	Improve air, water and land quality
	· air quality index (including smoke index)

· greenhouse gas emissions and air pollutant emissions (CO2, SO2, N0x, methane, ozone, carbon monoxide, VOC, lead, total suspended particles, and CFCs).

· water quality -- groundwater conditions, condition of major rivers (organochlorines, fecal coliform bacteria, metals, hydrocarbons, suspended solids)

· water depletion (use) and withdrawal rate vs. recharge rate per capita
	· cases of giardia

· invertebrate health



	
	Reduce waste and pollution
	· waste  (solid, hazardous, and special) production and pollution release inventories (from NPRI for Yukon), on a gross and per capita basis
	· recyclable materials processed

· organic materials composted

· annual tonnes of garbage burned

	
	Reduce contaminated soils
	· area of toxic-contaminated surface and subsurface sites
	· toxic waste and petroleum spills

· contaminated sire remediation

	
	Local foods safe to eat (fish, wildlife, produce)
	· toxic substance concentrations in wildlife and fish populations.
	

	Increase territorial control over resources
	Increase the extent of devolution
	· resource management autonomy by Yukon: percent of natural resource stocks (e.g. forests, minerals) under territorial jurisdiction
	· royalty revenues to YTG (also shown in Economy indicators)

· First Nations socio-economic co-management agreements signed (also in Economy section)


COMMUNITY

	COMMUNITY

Goals
	Objectives
	Key Sustainable Progress Indicators (SPI)

	Supplemental Information


	Enhance the health of Yukoners
	Reduce illness and disease/promote good health
	· disease rates (e.g. heart, cancer, respiratory, diabetes, injuries)

· self-rated health status

· quality of life (happiness) perceptions (surveys)
	· key SPIs by gender, age and ethnicity

·  (person days lost  from work due to injury, disease and illness, incurred on and off the job)

· WCB insurance claims spending

· variety of types of health care practitioners

· ratio of doctors to population

	
	Reduce premature death
	· life expectancy

· suicide rates (attempted and completed)

· infant mortality rate
	· key SPI indicators by gender, age and ethnicity

· premature death (before 65 years) measured in “potential years of life lost”

· number healthy babies of total born

	
	Increase access to and use of recreational resources
	· participation rates in recreational activities (outdoor and indoor)
	

	Strengthen and support First Nations quality of life, heritage, culture and other cultural diversity.
	Strengthen use of Aboriginal languages
	· number of  people speaking their traditional language
	

	
	Improve autonomy over culture and resource stewardship
	· land claim agreements settled (as percent of original outstanding)

· proportion of criminal cases that are dealt with through traditional circle sentencing and restorative justice.
	

	
	Support the teaching and maintenance of cultural values and traditional skills
	· number of First Nation’s culture camps, fish camps, cultural retreats, and treatment centers
	· attendance at cultural events

· number and significance of elder and youth councils 

· oral histories and stories recorded

· level of research into oral histories 

	
	Increase exposure to traditional knowledge
	· number of schools teaching or  hours of total hours of school curriculum devoted to traditional language and knowledge.
	· number of First Nations parents participating in parenting programs

	
	Improve inter-cultural understanding
	· number of cultural, spiritual and recreation sites
	· use of aboriginal names in businesses and in mapping and site identification

	Enhance empowerment & involvement & autonomy within democratic process
	Increase rate of participation  in societal governance activities.
	· voter participation rates (% of eligible voters who voted)
	· number of non-profit societies

· charitable contributions

· number of community or regional Land Use Plans

· First Nations resource management boards fully operating

· average length of time required to settle land claims

	Support, restore and maintain healthy families and communities
	Promote community-based healing and lessen abuse, violence, crime and associated effects 
	· crime rates and levels of violence

· births to teenage mothers under age 18


	·  crime rates and levels of violence by: gender, age and ethnicity (of both perpetrator and victim), and types of crime/violence

· % of population by age living below poverty line

· number of abortions by age of mother

· incarceration rates

	
	Address the special needs of fetal alcohol syndrome (FAS)/fetal alcohol effects (FAE) (inclusiveness)
	·  number of people with FAS (fetal alcohol syndrome)

· substance abuse (drugs, alcohol) by age, gender and ethnicity 


	

	
	Promote family well-being
	· divorce/family breakdown rates
	· number of children impacted by divorce/family breakdown

	Equitable sharing of wealth and opportunity (social and geographic)
	Increase employment and other opportunities for those less advantaged
	· rates of employment by ethnicity  gender and age

· percent of Yukoners on  social assistance
	· occupational distribution of women and minorities

· Yukoners on social assistance,  disability insurance, employment insurance: by age, gender and ethnicity

	
	Reduce gap between rich and poor
	· income distribution over quintiles (including inequality gap between the top 20 percent income group and others)
	· average income of the bottom and top 20 percent

·  low income incidence (% of  families/households whose income is 50% or less of median family income).

· ratio of corporate executive salary/benefits to worker wages

· average personal incomes by sector and by educational attainment

· comparison of median and poverty levels of income wealth (total value of capital assets per household) distribution

	Improve educational levels and opportunities
	Increase average educational attainment
	· educational attainment* and skill development by level of education


	· graduation rate (as % of potential graduates)

· educational attainment  distribution by community, gender, age, and ethnicity 

· literacy rate

· access (enrolment) to pre-school and child-care programs


A5. Maclaren’s Canadian Municipal/Regional State of the Environment Report Indicators

Virginia Maclaren surveyed a number of Canadian municipalities or regions yielding the following extensive list economic, social and environmental indicators (Figure 26) that are being reported across the country. This provides a glimpse of the scope and scale of existing reporting in Canada prior to this study. The list suggests there may be pockets of environmental, economic and social data that could be unified in a common municipal/community sustainability and environmental reporting system.

The following Canadian municipalities or regions were surveyed by Maclaren to yield the following indicators inventory:

	1
	Capital Region District (Victoria), B.C.

	2
	Vancouver, B.C.

	3
	Kelowna, B.C.

	4
	Calgary, Alberta

	5
	Regina, Saskatchewan

	6
	Sudbury, Ontario

	7
	Burlington, Ontario

	8
	Brant County, Ontario

	9
	Kingston, Frontenac, Lennox& Addington (Ontario)

	10
	Wellington-Dufferin-Guelph (Ontario)

	11
	Ottawa-Carleton (Ontario)

	12
	Durham (includes Oshawa, Ontario)

	13
	Waterloo, Ontario

	14
	Peel (includes Mississauga, Brampton, Caledon), Ontario

	15
	Middle-Sex-London, Ontario

	16
	Halton, Ontario

	17
	Hamilton-Wentworth, Ontario

	18
	York

	19
	Toronto, Ontario

	20
	Communaute Urbaine de Montreal, Quebec

	21
	Beancour, Quebec

	22
	Maurice-Bois-Francs, Quebec (area between Montreal and Quebec City)


Figure 26: Virgina Maclaren's Survey of Canadian Municipal/Regional Economic, Social and Environmental Indicators Reported in State of Environment or Other Reports 

	ECONOMIC Indicators

	Domain
	Indicators

	Economic Employment
	Bankruptcies and layoffs

	
	Employment by occupation

	Economic General
	City corporation assets

	
	City corporation expenditures

	
	Consumer confidence

	
	Degree of self containment

	
	Income

	
	Inflation

	
	Poverty

	
	Revenue from sport fishing industry

	
	Taxation rate

	
	Tourism

	Economic - Land Use
	Building permits

	
	Census farm capital

	
	Cost of agricultural fertilize

	
	Cost of road construction and maintenance

	
	Cost of transit system

	
	Farm income and expenses

	
	Quality of converted agricultural land

	
	Cost of tree planting

	
	Urban forest budget

	Economic - Pollution Control
	Beaches clean up program

	
	Cost of forest fire management

	
	Cost of land reclamation

	
	Cost of municipal source control

	
	Cost of PCB destruction

	
	Cost of recycling programs

	
	Cost of sewer/STP upgrades

	
	Fee per can of excess refuse

	
	Grants awarded

	
	HHW Collection Sessions2

	
	Landfill tipping fees

	
	Revenue from sales of recyclables

	
	Spill response and prevention

	
	Water meters economics

	HEALTH Indicators

	Domain
	Indicators

	Air Pollution
	Public perception of air quality

	Emotional
	Self-reported wellness

	
	Social supports

	
	Stress

	
	Suicide rates

	Exposure to Radiation
	Distance to nuclear power facilities

	
	Exposure to electromagnetic fields

	
	Exposure to UV radiation

	
	Food irradiation

	Health General
	Alcohol and drugs

	
	Births

	
	Body Mass Index (BMI): measure of obesity

	
	Deaths

	
	Diet

	
	Disease rates

	
	Immunization rates

	
	Mortality morbidity rate

	
	Physical activity

	
	Smoking

	
	Teen pregnancy rate

	Motor Vehicle Accidents
	Traffic accidents

	Nutrition
	Food safety

	
	PCBs in food

	
	Pesticides in food

	Poisoning
	Aluminum exposure

	
	Calls to poison control

	
	Lead exposure

	Respiratory disease
	Chronic respiratory conditions

	
	Respiratory conditions

	SOCIAL Indicators

	Domain
	Indicators

	Access to Health and Social Services
	Acute care

	
	Child care

	
	Long-term care waiting list

	
	Mental health services

	
	Mobility (access to transit)

	
	Nutrition

	Crime
	Crime rate

	
	Fire protection

	
	Police force

	
	Public perception of safety

	
	School safety

	Demographic
	Age/sex distribution

	
	Family size

	
	Religious/ethnic distribution

	Education
	Education level

	Governance
	Public input to policy

	
	Voter participation

	Housing
	Affordability of housing

	
	Amount of commercial space

	
	Average area of residential land

	
	Average dwelling size

	
	Dwelling units

	
	Dwelling value

	
	Extent of residential area development

	
	Household type (married, children, lone parent)

	
	Housing availability 

	
	Housing density

	
	Mix of housing types

	
	Residential units per hectare

	Population
	Amount of households

	
	Amount of people working in city

	
	Annual population growth

	
	Farm/rural non-farm/Urban population

	
	Population

	
	Population density

	Recreation
	Average provision of parkland

	
	Distribution of parks

	
	Estimated park use

	
	Open space recreation

	
	Predicted population growth and green space

	
	Publicly accessible waterfront

	
	Recreation facilities

	
	Recreation in green space

	
	Satisfaction

	
	User pay systems

	Social Employment
	Employment by occupation group

	
	Employment by sector

	
	Employment diversity

	
	Employment growth

	
	Employment rates by age, sex, and ethnicity

	
	Labour force diversity

	
	Number of welfare cases

	
	Unemployment rate

	
	Workforce composition

	
	Workplace density

	ENERGY Indicators

	Domain
	Indicators

	
	Biomass energy

	
	Electricity use

	
	Energy production infrastructure

	
	Energy source

	
	Energy supply

	
	General energy consumption

	
	Hydroelectricity sales

	
	Industrial energy consumption

	
	Natural gas consumption

	
	New homes with natural gas

	
	Nuclear energy

	WASTE Indicators
	

	Domain
	Indicators

	Hazardous waste
	Biomedical waste generation

	
	Hazardous and special wastes

	
	Hazardous materials storage

	
	Industrial hazardous waste generation

	
	Inventory disposal

	
	Scrap tires

	Household Hazardous Waste
	Amount of HHW collected

	
	Amount of HHW generated

	
	HHW collection sessions

	
	HHW disposal sites

	
	Inventory of household hazardous wastes

	Incineration/Fuel Derived Waste
	Amount incinerated

	
	Refuse derived fuel

	Organic Waste Management
	Composters

	
	Yard waste

	Recycling Programs
	Amount of recyclables diverted

	
	Amount of refrigerators and freezers collected for refrigerant removal

	
	Catch basin and manhole cover recycling program

	
	Markets for recyclables

	
	Recycling programs

	
	Telephone directories

	Snow Related Waste
	Amount of snow

	
	Contaminant concentrations of snow

	
	Snow disposal

	
	Use of road salt

	Transportation of Dangerous Goods
	Amount of hazardous spills

	
	Gasoline storage

	
	Spill response/prevention

	
	Transportation of dangerous goods

	Waste Collection
	Composition of municipal waste

	
	Municipal waste pick-up

	Waste Generation
	Litter production

	
	Livestock manure

	
	Solid Waste generation

	
	Total industrial and commercial waste

	Waste Reduction and Diversion
	Amount diverted from municipal stream

	
	Participation in waste reduction programs

	
	Projected apartment buildings included in waste reduction program

	LAND USE Indicators

	Domain
	Indicators

	Aggregates
	Area of land pit licensed

	
	Closed pits requiring remediation

	
	Pit extraction licenses

	
	Resources of crushed stones

	
	Sand and gravel removal

	
	Total amount of aggregates produced

	Agriculture
	Agricultural land by use

	
	Agricultural land protected from development

	
	Agricultural land soil types

	
	Agricultural water use

	
	Area of farms

	
	Average farm size

	
	Crop type

	
	Environmentally sustainable farming practices

	
	Farm land area rented

	
	Loss of agricultural land by use

	
	Manure spreading

	
	New Farm Land (area of natural land converted)

	
	Number of animals

	
	Number of farms

	
	Participation in Ontario Environmental Farm Plan Program

	
	Proportion of total land area classified as farmland

	Contaminated Lands
	Amount of contaminated soils treated

	
	Amount of PCBs in use

	
	Area contaminated land

	
	Coal tar gasification sites

	
	Coal tar gasification sites cleaned up

	
	Contaminated sites not suited for redevelopment

	
	Current uses of former sites

	
	Former industrial sites

	
	Former mining sites

	
	Hazardous spills

	
	Lake filled lands

	
	Land reclamation

	
	Locations of PCBs in use

	
	PCB concentration in landfill leachate

	
	PCB storage sites

	
	Reuse of sites containing soil polluting activity

	
	Sites cleaned up

	
	Sites likely to have produced or handled hazardous wastes

	
	Sites under assessment

	
	Soil acidity of barren lands

	
	Soil concentration of lead

	
	Soil radiation contamination

	
	Underground tanks containing fuel removed

	Flora and Fauna
	Birds

	
	Butterflies

	
	Endangered species

	
	Fish

	
	Fish population size

	
	Fish spawning

	
	Herpetofauna

	
	Invertebrates

	
	Mammals

	
	Rare vascular plants

	
	Riparian zone vegetation

	
	Species diversity

	
	Vegetation contamination

	Greenspace
	Area in conversion areas

	
	Area of green space

	
	Conservation areas/parks

	
	Current zoning of greenway systems

	
	Designated ravine lands

	
	Greenbelt

	
	Greenway system

	
	Local greenlands studies

	
	Naturalization of public lands

	
	Nature trails

	
	Publicly owned green space

	Land Use General
	Activity before conversion

	
	Biophysical impact assessments

	
	Building density

	
	Buildings

	
	Conversion of rural to urban land

	
	Health of downtown areas

	
	Human settlement patterns

	
	Impervious area

	
	Land area by land use

	
	Land area by land zoning

	
	Land cover

	
	Paved area

	
	Quality of converted agricultural land

	
	Quality of urban environment

	
	Urban form diversity

	
	Use of newly converted land

	Noise
	Airport noise

	
	Noise complaints

	
	Residents exposure to noise

	Openspace
	Open space

	
	Ownership of vacant land

	Pesticides
	Agricultural pesticides

	
	City policy on pesticide use

	
	General pesticide use

	
	Pest control in buildings

	
	Pesticide licenses

	
	Use by municipality

	Transit
	Population served

	
	Ridership

	
	Transit infrastructure (number of vehicles)

	Transportation
	Amount of vehicles

	
	Amount of vehicles commuting

	
	Average length of car trips

	
	Bicycle lanes

	
	Car trips

	
	Carpool lanes

	
	City corporation transport

	
	Commuting distance

	
	Length of bicycle routes

	
	Length of roads

	
	Modal split

	
	Number of drivers

	
	Parking services

	
	Peak period traffic

	
	Pedestrian friendly streets

	
	People carpooling

	
	Retail fuel sales

	
	State of roads

	
	Total transportation area

	
	Traffic flow (number of traffic lights)

	
	Transport related fuel consumption

	
	Vehicle occupancy rate

	Urban Forest
	Amount of trees

	
	Area forested land

	
	Average canopy coverage

	
	Condition of trees

	
	Farm woodlots

	
	Forest fires

	
	Inventory of insects and disease

	
	Life span of trees by location

	
	Minimum number street trees planted

	
	Neighbourhoods with few trees

	
	Ownership urban forest

	
	Proportion farm woodlot to total wooded area

	
	Tree gain loss

	
	Tree inventory

	
	Tree plantings

	
	Tree stocking target

	
	Trees adjacent to construction sites experiencing damage

	Wetlands and Natural Areas
	ANSIs

	
	Area of Crown land

	
	Area of local watershed

	
	Area of wetlands

	
	Constructed wetlands

	
	ESAs

	
	Loss of wetlands

	
	Nature interpretive programs

	
	Number of EIAs completed near ESAs

	
	Number of evaluated wetlands

	
	Significant landforms

	
	Significant wetlands

	
	Wetland area filled

	
	Wetland drainage

	WATER Indicators

	Domain
	Indicators

	Consumption and Treatment
	Amount treated

	
	Efficiency of water treatment

	
	Need for sprinkling bans

	
	Treatment plant connections

	
	Water conservation

	
	Water consumption

	
	Water meters

	
	Water treatment plants

	General Water Quality/Quantity
	Acidity of lakes

	
	Algal blooms

	
	Area of watershed

	
	Bacterial contamination

	
	Biological productivity

	
	Composite water quality index

	
	Suitability for aquatic biota

	
	Contamination of fish

	
	Depth of lake

	
	Duckweed

	
	Exotic species established

	
	Biodiversity

	
	Dissolved oxygen

	
	Temperature

	
	Land use in watershed

	
	Mitigation measures

	
	Monitoring measures

	
	Monitoring organizations

	
	Number of beach postings

	
	Number of residential lots on lakes

	
	PCB levels in herring gull eggs

	
	Rainfall

	
	River flow

	
	Shoreline land use

	
	Stream protection

	
	Surface area of lake

	
	Turbidity

	
	Water budgets

	
	Watershed management planning

	Groundwater
	Bacterial contamination of groundwater

	
	Dependence on groundwater

	
	General groundwater quality

	
	Giardia contamination of groundwater

	
	Groundwater clean up programs

	
	Groundwater arsenic

	
	Groundwater calcium

	
	Groundwater chlorine

	
	Groundwater iron

	
	Groundwater flouride

	
	Groundwater hardness

	
	Groundwater manganese

	
	Groundwater magnesium

	
	Groundwater nitrates

	
	Groundwater NMDA

	
	Groundwater organics

	
	Groundwater pesticides

	
	Groundwater phenols

	
	Groundwater sodium

	
	Groundwater sulfur

	
	Groundwater supply and demand

	
	Groundwater testing

	
	Perception of groundwater quality

	
	Quality of water from private wells

	Contaminant Concentration
	Iron

	
	Aluminum

	
	Ammonia

	
	Arsenic

	
	BOD (Biological Oxygen Demand)

	
	Cadmium

	
	Chlorine

	
	Chromium

	
	COD (Chemical  Oxygen Demand)

	
	Colour

	
	Conductance

	
	Copper

	
	Cyanide

	
	Fecal/Total Coliform

	
	Hardness

	
	Lead

	
	Mercury

	
	Mirex

	
	Nickel

	
	Nitrate and Nitrite

	
	Nitrogen

	
	PCB

	
	Pesticides and herbicides

	
	pH

	
	Phenols

	
	Phosphorous

	
	Total Organic Carbon

	
	TSP

	
	Zinc

	Loadings
	Acids loadings

	
	Ammonia loadings

	
	BOD loadings

	
	Coliform loadings

	
	Copper loadings

	
	Cyanide loadings

	
	Electronics Industry loadings

	
	General discharges

	
	Hydrogen sulfide loadings

	
	Industrial discharges

	
	Iron loadings

	
	Lead loadings

	
	Lindane loadings

	
	Nutrient loadings to streams

	
	Phenols loadings

	
	Phosphorous loadings

	
	Pulp and paper industry loadings

	
	STP effluent loadings

	
	TKN loading

	
	TSS discharge

	
	Zinc loadings

	Municipal Water Supply
	Aluminum in drinking water

	
	Ammonia in drinking water

	
	Amount of water supplied

	
	Atrazine in drinking water

	
	Cadmium in drinking water

	
	Cancer attributable to THN (trialomethane) from chlorinated drinking water

	
	Capacity of water source

	
	Chlorine residuals

	
	Chromium in drinking water

	
	Colour of drinking water

	
	Copper in drinking water

	
	Cryptosporidium in drinking water

	
	Fecal coliform in drinking water

	
	Flouridation effectiveness

	
	Flouride in drinking water

	
	General drinking water quality

	
	Giardia in drinking water

	
	Hardness of drinking water

	
	Iron in drinking water

	
	Sodium in drinking water

	
	Nitrates/nitrites in drinking water

	
	NMDA in drinking water

	
	PAH in drinking water

	
	Lead in drinking water

	
	PCBs in drinking water

	
	Public perception of drinking water quality

	
	pH of drinking water

	
	Phosphates in drinking water

	
	Phosphorous in drinking water

	
	Phtalates in drinking water

	
	Quality of bottled water

	
	Radio nucleoutides in drinking water

	
	Source of municipal water supply

	
	Sulfates in drinking water

	
	Temperature of drinking water

	
	Tests of drinking water

	
	THM in drinking water

	
	Turbidity of drinking water

	
	Zinc in drinking water

	Sediment Quality
	Aluminum in sediments

	
	Arsenic in sediments

	
	Cadmium in sediments

	
	Chromium in sediments

	
	Copper in sediments

	
	General sediment quality

	
	Iron in sediments

	
	Manganes in sediments

	
	Mercury in sediments

	
	Nickel in sediments

	
	PAH in sediments

	
	Lead in sediments

	
	PCBs in sediments

	
	Phosphorous in sediments

	
	Radiation in sediments

	
	Sediment contaminant index

	
	Total organic carbon in sediments

	
	Toxicity to Daphnia Magna

	
	Waterfront sediment quality

	
	Zinc in sediments

	Sewage Treatment
	Destination of processed municipal sewage sludge

	
	Discharge of sewage

	
	Effluent monitoring

	
	Industrial sewer use compliance

	
	Private septic systems

	
	Sanitary sewers

	
	Sewage treatment efficiency

	
	Sewer replacements

	
	Storm water

	
	STP (Sewage Treatment Plant) effluent quality

	
	STP status

	Sewage/Water Treatment Infrastructure
	Amount of manholes

	
	CSO (combined sewer outfalls) separation

	
	Length of water mains, sewer pipes, run-off pipes, and catch basins

	
	Number of CSOs

	
	Quality of private wells

	
	Sewered area

	
	Status of residential private water supply

	
	Water main breaks

	AIR Indicators

	Domain
	Indicators

	Contaminant Concentration
	Acid aerosols

	
	Benzoapyrene

	
	CFC consumption

	
	Carbon monoxide

	
	Coefficient of haze

	
	Dust fall

	
	Flouridation rate

	
	Flouride

	
	Hydrogen sulfide

	
	Lead in TSP

	
	Manganese

	
	Nickel

	
	Nitrogen oxide

	
	Nitrogen dioxide

	
	Ozone

	
	PAH

	
	Lead

	
	PCBs

	
	PM 10 (particulate of diameter less than 10 microns

	
	PM 2.5 (particulate of diameter less than 2.5 microns)

	
	Pollen

	
	Respirable particulate

	
	Sulfur dioxide

	
	Stratospheric ozone

	
	Sulfate in TSP

	
	Total hydrocarbons

	
	Trace metals in TSP

	
	TRS (total reduced sulfur)

	
	TSP

	
	VOC (volatile organic compounds)

	Emissions
	Aircraft emissions

	
	Automotive sources

	
	Carbon monoxide emissions

	
	Carbon dioxide emissions (CO2)

	
	Commercial emissions

	
	Dry cleaning emissions

	
	Electrical utilities emissions

	
	Fire emissions

	
	Incineration emissions

	
	Industrial emissions

	
	Landfill emission of CO2

	
	Manufacturing emissions

	
	Marine emissions

	
	Nitrogen oxides emissions

	
	Ozone emissions

	
	Off-highway engine emissions

	
	Railroad emissions

	
	Residential emissions

	
	Sulfur dioxide emissions

	
	Space-heating emissions

	
	Surface coating emissions

	
	Total annual emissions

	
	TSP emissions

	
	Vehicle emissions

	
	Vehicle lead emissions

	
	Vehicle manganese emissions

	
	VOC emissions

	General Air Quality
	Air quality advisories

	
	Air quality index

	
	Ambient air temperature increase (global warming)

	
	Monitoring stations

	
	Public perception of air quality

	
	Standards and exceedances

	
	Ventilation standards

	Indoor Air
	Asbestos

	
	City building indoor air

	
	Complaints

	
	ETS (Environmental Tobacco Smoke)

	
	General indoor air

	
	Radon concentrations

	
	RSP Concentrations (Respirable suspended particulate)

	
	Time spent indoors


A6. Canadian and U.S. Municipal, Regional and State Quality of Life and Sustainability Indicators
 

The following inventory and comparative analysis of Canadian and U.S. municipal, state or regional economic, social and environmental indicators was completed by Anielski for the City of Edmonton in developing quality of life indicators for Edmonton. The list provides a useful conceptual framework for organizing quality of life and sustainability indicators.  

The following grid compares indicators adopted by Buffalo-Niagara Region; Jacksonville, Florida; Orlando & Orange County, Florida; Pierce County, Washington; and Sustainable Calgary and Edmonton LIFE (local indicators for excellence) compared with the quality of life indicators developed by the Federation of Canadian Municipalities (FCM) for 16 large urban centers (note the FCM indicators are based on the FCM 2001 Quality of Life Indicators report and do not include environmental indicators). The FCM indicators represent 16 reporting municipalities. This grid shows the range of indicators that are potentially applicable at a municipal or community scale to measure quality of life and sustainability.

Figure 27: Canadian and U.S. Community Economic, Social and Environmental Indicators Comparative Grid.
	Issue
	Indicator
	A. Sustainable Calgary
	B. Edmonton LIFE – Local Indicators for Excellence
	C. Federation of Canadian Municipalities Indicators
	D. Buffalo-Niagara Region Indicators
	E. Jacksonville, Florida
	F. Orlando, Florida
	G. Pierce County, Washington

	ECONOMY

	Employment
	Employment concentration by sector (manufacturing, technical, managerial, and professional)
	
	
	
	1.3
	
	
	


	
	Unemployment rate by age group
	
	
	
	
	
	
	

	
	Labour force participation (% employed compared to total population)
	
	
	
	
	
	
	

	
	Net job growth
	
	
	
	1.1
	
	
	

	
	Total wage and salary jobs per employed resident
	
	
	
	
	
	
	

	
	Number of basic industry jobs
	
	
	
	
	
	
	

	
	Employment rate by age group
	
	
	
	
	
	
	

	
	Permanent, Temporary and Self-Employment as % of population, % of total employed and by age and sex
	
	
	
	
	
	
	

	
	Percent of unemployment which is long-term
	
	
	
	
	
	
	

	Income and wages
	Hours (average earnings) required to meet basic needs at minimum wage (population with adequate after-tax disposable income to meet basic needs)
	
	
	
	
	
	
	

	
	Median hourly wages by age and sex.
	
	
	
	
	
	
	

	
	Weekly earnings (per job)
	
	
	
	1.2
	
	
	

	
	Employment income as % of total income
	
	
	
	
	
	
	

	
	Manufacturing wage and salary earning as a percent of total income
	
	
	
	
	
	
	

	
	Manufacturing wage and salary jobs as a percent of total jobs
	
	
	
	
	
	
	

	
	Income distribution: disparity in family annual income (% of families with income in income quintiles)
	
	
	
	
	
	
	

	Employment insurance and social assistance
	Percent receiving employment insurance and social assistance, by family type
	
	
	
	
	
	
	

	Financial health – bankruptcy
	Personal and business bankruptcy
	
	
	
	
	
	
	

	
	Municipal expenditure on debt (debt servicing as % of municipal expenditures
	
	
	
	
	
	
	

	Cost of Living – Food
	Cost of a nutritious food basket (average weekly cost to purchase an assortment of food that provides a nutritious dietary balance by age group).
	
	
	
	1.5
	*

	
	

	Cost of Living – Housing
	Housing affordability (home ownership)
	
	
	
	
	
	
	


	
	Median family income as a % of average value of dwelling (price and mortgage payments)
	
	
	
	
	
	
	

	
	Median non-family person income as a percentage of average rent of a 2-bedroom apartment
	
	
	
	
	
	
	

	
	Median family income as percent of average property tax on single family house
	
	
	
	
	
	
	

	
	Average rent of a 2-bedroom apartment as percentage of medium family income
	
	
	
	
	
	
	

	
	Gross rent spending 30% or more of household income on shelter costs
	
	
	
	
	
	
	

	
	Residential property tax per capita
	
	
	
	
	
	
	

	
	Taxable real estate value (per capita)
	
	
	
	
	
	
	

	
	Housing starts
	
	
	
	
	
	
	

	
	Real estate sales per capita
	
	
	
	
	
	
	

	
	Average annual multi-family housing vacancy rate
	
	
	
	
	
	
	

	
	Number of subsidized housing units per person
	
	
	
	
	
	
	

	Cost of Living - utilities
	Real household monthly service charge for waste water treatment
	
	
	
	
	
	
	

	
	Real household connect charge for waste water treatment
	
	
	
	
	
	
	

	
	Average monthly residential solid waste charge
	
	
	
	
	
	
	

	Poverty
	Food bank demand - Number of people dependent on food banks
	
	
	
	8.1

	
	
	

	
	Percentage of families that are low-income (LICO)
	
	
	
	
	
	
	

	
	Child poverty
	
	
	
	
	
	
	

	
	Students in free/reduced lunch programs
	
	
	
	
	
	
	

	
	Providing shelter
	
	
	
	8.2
	
	
	

	B

Business and 

Commerce
	Number of business establishments
	
	
	
	
	
	
	

	
	Net business creation (# new businesses established less businesses retired)
	
	
	
	
	
	
	

	
	Development activity (housing starts, commercial, industrial, institutional, residential and miscellaneous permits)
	
	
	
	
	
	
	

	
	Emerging industry research and development patents (employment from research and development and no. patents)
	
	
	
	Patents
	
	
	

	
	Retail sales per capita (and as % of personal income)
	
	
	
	
	
	
	

	
	Air traffic (number of passengers visiting and leaving Edmonton International Airport)
	
	
	
	
	
	
	

	
	Tourism/bed tax revenues)
	
	
	
	
	
	
	

	
	Airfares
	
	
	
	1.7
	
	
	

	
	Corporate revenues spent on training.
	
	
	
	
	
	
	

	
	Cost of doing business
	1.4
	
	
	1.4
	
	
	

	
	Trade: foreign exports
	
	
	
	1.6
	
	
	

	
	Venture capital
	
	
	
	5.7
	
	
	

	
	Value of industrial and commercial property
	
	
	
	
	
	
	

	
	Value of business personal property per worker
	
	
	
	
	
	
	

	Government
	Local government employment
	
	
	
	3.1
	
	
	

	
	Local government revenue sources
	
	
	
	3.2
	
	
	

	
	School district revenue sources
	
	
	
	3.3
	
	
	

	
	Local government debt
	
	
	
	3.4
	
	
	

	
	Cost containment
	
	
	
	3.5
	
	
	

	
	Bond ratings
	
	
	
	3.6
	
	
	

	
	Award-winning financial reporting
	
	
	
	3.7
	
	
	

	
	Property revaluation
	
	
	
	3.8
	
	
	

	
	Regional cooperation
	
	
	
	3.9
	
	
	

	
	City human-services expenditures per capita
	
	
	
	
	
	
	

	
	Positive image of government
	
	
	
	
	
	
	

	
	People feel comfortable voicing opinion
	
	
	
	
	
	
	

	
	People who rate local government leadership as good/excellent
	
	
	
	
	
	
	

	
	People who feel local public services are effective and interested
	
	
	
	
	
	
	

	Planning
	Master planning and zoning
	
	
	
	10.7
	
	
	

	
	Alternative planning tools
	
	
	
	10.8
	
	
	

	
	County and regional planning
	
	
	
	10.9
	
	
	

	
	Planning coordination
	
	
	
	10.10
	
	
	

	Transportation
	Public transit usage 
	
	
	
	10.6
	
	
	

	
	Average transit-trips per hour per bus
	
	
	
	
	
	
	

	
	Private vehicle usage (vehicle miles traveled)
	
	
	
	
	
	
	

	
	Road conditions
	
	
	
	10.5
	
	
	

	
	Average commuting time
	
	
	
	
	
	
	

	
	Number of persons per passenger car
	
	
	
	
	
	
	

	
	Miles of road in urban/city per vehicle miles traveled
	
	
	
	
	
	
	

	
	Miles of state road in rural county per vehicle mile traveled
	
	
	
	
	
	
	

	Technological Infrastructure
	Internet infrastructure
	
	
	
	5.1
	
	
	

	
	Computer use
	
	
	
	5.2
	
	
	

	
	Regional internet presence
	
	
	
	5.3
	
	
	

	
	Technology-based businesses
	
	
	
	5.4  
	
	
	

	
	Technology workforce
	
	
	
	5.5
	
	
	

	SOCIETY-COMMUNITY

	Arts, Leisure, Recreation and Culture
	Hours of leisure relative to hours of work per week
	
	
	
	
	
	
	

	
	Leisure activities (attendance-participation in social and recreational activities based on visitation to facilities, events and festivals)
	
	
	
	
	
	
	

	
	Audiences for arts and culture
	
	
	
	11.1
	
	
	

	
	Audiences for sports and recreation
	
	
	
	11.2
	
	
	

	
	Affordability of family outings
	
	
	
	11.3
	
	
	

	
	Supports for the Arts
	
	
	
	11.4
	
	
	

	
	Preserving history
	
	
	
	11.6
	
	
	

	
	Hosting visitors
	
	
	
	11.7
	
	
	

	
	Municipal government parks/ recreation expenditures per capita
	
	
	
	
	
	
	

	
	Sports conventions
	
	
	
	11.8
	
	
	

	
	Community centers per person
	
	
	
	
	
	
	

	Public Safety
	Crime rates and rate of victimization
	
	
	
	
	
	
	

	
	Violent crime
	
	
	
	7.1
	
	
	

	
	Property crime
	
	
	
	7.2
	
	
	

	
	Youth crime
	
	
	
	7.3
	
	
	

	
	Domestic violence
	
	
	
	7.4
	
	
	

	
	Drug offenses
	
	
	
	7.5
	
	

	

	
	Incarceration
	
	
	
	7.6
	
	
	

	
	Child and adult abuse
	
	
	
	8.5  
	
	
	

	
	Fire
	
	
	
	7.7
	
	
	

	
	Emergency response
	
	
	
	7.8
	
	
	

	
	Motor vehicle accidents
	
	
	
	7.9
	
	
	

	
	Fear index: feeling of personal safety and security (how safe people feel)
	
	
	
	
	

	
	

	Community Design
	Percentage of new communities and existing where density meets or exceeds city average; % of communities where occupants are within 400 meters of a mix of stores, services, transit, parks and open space.
	
	
	
	
	
	
	

	Sense of community and giving
	% of citizens that had one or more persons outside their family they could call on in event of crisis.
	
	
	
	
	
	
	

	
	Community connectedness
	
	
	
	
	
	

	

	
	Percentage of lone-parent families
	
	
	
	
	
	
	

	
	Homelessness
	
	
	
	
	
	
	

	
	Charitable donations per capita (United Way contributions per resident)
	
	
	
	
	
	
	

	
	Regional reputation
	
	
	
	11.9
	
	
	

	Equity
	Discrimination complaints filed and in the workplace
	
	
	
	
	
	
	

	
	Equity in homeownership
	
	
	
	9.1
	
	
	

	
	Housing discrimination
	
	
	
	9.2
	
	
	

	
	Occupational equity
	
	
	
	9.3
	
	
	

	
	Women in leadership
	
	
	
	9.4
	
	
	

	
	Interfaith relationships
	
	
	
	9.5
	
	
	

	
	Disability and work
	
	
	
	9.6
	
	
	

	
	Intergenerational equity
	
	
	
	9.7
	
	
	

	
	Sexual orientation
	
	
	
	9.8
	
	
	

	Democratic and political involvement
	Voter enrolment and turnout
	
	
	
	3.10
	
	
	

	
	Daily newspaper circulation
	
	
	
	
	
	
	

	
	Public environmental awareness and satisfaction
	
	
	
	
	
	
	

	Cultural diversity
	Visible minorities employed by the municipal government
	
	
	
	
	
	
	

	Volunteerism
	Number of inquiries for volunteer opportunities received by Volunteer Centres
	
	
	
	
	
	
	

	
	Volunteer time (% of population volunteering per capita and hours volunteered).
	
	
	
	
	
	
	

	Education and Knowledge
	Grade three achievement scores (student academic achievement; grade 3, grade 6, and grade 12)
	
	
	
	4.3, 4.4, 4.5
	
	

	

	
	Foundation for school
	
	
	
	4.1
	
	
	

	
	High school graduation rate
	
	
	
	
	
	
	

	
	School mobility (% of students completing school year in the year they started)
	
	
	
	
	
	
	

	
	Enrolment in post-secondary institutions
	
	
	
	
	
	
	


	
	Degrees awarded from county universities and community colleges
	
	
	
	
	
	
	

	
	Dropout rate/graduation rate
	
	
	
	4.7
	
	
	

	
	Public school expenditures per student
	
	
	
	
	
	
	

	
	Adult job-related education and training (# of education and training activities, # job-related education-training activities; # employer sponsored adult education-training activities).
	
	
	
	
	
	
	

	
	Educational attainment level of education or schooling
	
	
	
	4.8
	

	
	

	
	Life-long learning (% of population registered in adult continuing education course, borrowing from libraries)
	
	
	
	
	
	
	

	
	Adult literacy
	
	
	
	
	
	
	

	
	Environmental In-Service training for teachers
	
	
	
	
	
	
	

	
	Library circulation
	
	
	
	5.3
	

	
	

	
	Student internet connections
	
	
	
	4.3
	
	
	

	
	Environmental content in the classroom
	
	
	
	
	
	
	

	
	Student-teacher diversity and ratio
	
	
	
	4.2
	
	
	

	Infants
	Healthy birth weight babies (low-birth weight)
	
	
	
	
	
	
	

	
	Infant mortality
	
	
	
	
	
	
	

	
	Substance-exposed new borns per 1000 live births
	
	
	
	
	
	
	

	Children
	Childhood inpatient asthma cases in local hospitals
	
	
	
	
	
	
	

	
	Pre-school children with developmentally-appropriate behavior and skills. (% of children)
	
	
	
	
	
	
	

	
	Quality child care
	
	
	
	8.3
	
	
	

	
	Early intervention to assist children (participation in Success-by-Six, Health-for-Two and other programs
	
	
	
	
	
	
	

	
	Children in the care of public authorities
	
	
	
	
	
	
	

	Teens
	Teen births per 1,000 residents
	
	
	
	
	
	
	

	
	Alcohol and drug use by youth
	
	
	
	
	
	
	

	
	At-risk youth
	
	
	
	8.7
	
	
	

	Seniors
	Elder care
	
	
	
	8.4
	
	
	

	
	Status of elders
	
	
	
	
	
	
	

	Disabled
	Serving the developmentally disabled
	
	
	
	8.8
	
	
	

	Health and wellness
	Perceived quality of life
	
	
	
	
	
	

	

	
	Self-rated health as good or better than same age bracket
	
	
	
	
	
	
	

	
	Access to medical services (waiting lists for surgery, MRI and continuing care services)
	
	
	
	
	
	
	

	
	Number of hospital beds available for continuing care, acute care, psychiatric care and other living centers.
	
	
	
	
	
	
	

	
	Premature mortality (below age 75)
	
	
	
	
	
	
	

	
	Deaths from heart disease and cancer
	
	
	
	
	
	
	

	
	Accidental deaths per 1,000 population
	
	
	
	
	
	
	

	
	Persons per traffic accident death and per traffic accident injury
	
	
	
	
	
	
	

	
	Suicide rates per 100,000 residents
	
	
	
	
	
	
	

	
	Consumption and use of addictive substances (dollar sales of alcohol, rate of drug possession, tobacco sales, tobacco-related diseases)
	
	
	
	
	
	
	

	
	Mental health
	
	
	
	6.8
	
	

	

	
	Alcohol and drug treatment
	
	
	
	8.6
	
	
	

	
	Crisis calls and response times by type
 (* Calls to Suicide distress line, Women’s Shelters, Sexual Assault Centre, Gambling Line, rescue, and fire)
	
	*
	
	
	

	
	

	
	Smoking prevalence
	
	
	
	6.7
	
	
	

	
	Hospital discharges (as measure of hospital use)
	
	
	
	
	
	
	

	
	Work hours lost due to illness or disability.
	
	
	
	
	
	
	

	
	Physical activity (# of children and adults engaged in regular physical activity
	
	
	
	6.6
	
	
	

	
	(Health) Insurance coverage
	
	
	
	6.9
	
	
	

	ENVIRONMENT

	Energy
	Non-renewable energy consumption per capita (total energy (natural gas, electricity, and vehicle fuel use in barrels of oil per capita per year)
	
	
	
	
	
	
	

	
	Renewable energy consumption (kwh/capital)
	
	
	
	
	
	
	

	
	Total employment per industrial and commercial MWH consumed
	
	
	
	
	
	
	

	Food and local agriculture 
	Food grown locally (farmers markets)
	
	
	
	
	
	
	

	Land use
	Urban expansion (land development sustainability)
	
	
	
	10.1
	
	

	

	
	Farms and farmland
	
	
	
	10.2
	
	
	

	
	Office and industrial space
	
	
	
	10.3
	
	
	

	
	Residential development
	
	
	
	10.4
	
	
	

	Waste 
	Domestic waste per capita (kg. per person)
	
	
	
	
	
	
	

	
	Recycling (kilograms per resident per year)
	
	
	
	2.9
	
	
	


	Water
	Average water use (litres) per capita per day
	
	
	
	
	
	
	

	
	River, lake or surface water quality (fecal coliform count and upstream- downstream)
	
	
	
	2.3
	
	
	

	
	Ground-water quality and levels in aquifer wells
	
	
	
	
	
	
	

	
	Gallons of waste water processed as percent of permitted capacity
	
	
	
	
	
	
	

	Air
	Index of air quality (% of days air quality rated good)
	
	
	
	2.1
	
	
	

	
	Total air emissions (by type)
	
	
	
	
	
	
	

	Wildlife
	Christmas bird species count
	
	
	
	
	
	
	

	Toxics
	Amount of pesticide used by Calgary Parks and Recreation
	
	
	
	
	
	
	

	
	Chemical releases
	
	
	
	2.2
	
	
	

	
	Hazardous waste sites
	
	
	
	2.4
	
	
	

	
	Brownfields
	
	
	
	2.5
	
	
	

	
	Mfg. Workers per pound of toxic chemicals released into air
	
	
	
	
	
	
	

	
	Mfg. Workers per pound of toxic chemicals released into water
	
	
	
	
	
	
	

	Parks and Open Space
	Urban green space (area of parks per 1000 people)
	
	
	
	11.5
	
	
	

	
	Public tree canopy
	
	
	
	
	
	
	

	Ecosystem Health
	Ecosystem health
	
	
	
	2.6
	
	
	

	
	Endangered lands
	
	
	
	2.7
	
	
	


Sources:

Edmonton LIFE – Local Indicators for Excellence. Edmonton Social Planning Council. 1997

Orlando and Orange County, Florida. Compass Index of Sustainability 1990-1999. March 2000. Personal communication with Alan AtKisson (AtKisson and Associates).

Pierce County, Quality of Life Benchmarks – Annual Report. Pierce Count, Department of Community Services. Pierce County, Washington. February 1998. http://www.co.pierce.wa.us/
Quality of Life in Canadian Communities. The FCM Quality of Life Reporting System. May 1999.

Quality of Life in Jacksonville: Indicators for Progress. www.jcci.org/qol/qol.htm. 1999

State of the Region: Performance Indicators for the Buffalo-Niagara Region in the 21st Century. Institute for Local Governance and Regional Growth. http://regional-institute.buffalo.edu 1999

Sustainable Calgary: State of Our City Report 1998. Sustainable Calgary

A7. Federation of Canadian Municipalities Original List of Proposed Environmental Indicators for Canadian Municipalities

The following original long-list of potential environmental indicators for the FCM Quality of Life Reporting system was prepared by Santiago Olmos, Ph.D candidate, Carleton University, in August, 2001. The list below constitutes a preliminary compilation of selected indicators – with some overlaps – found in official plans and other documents (e.g., environmental plans, State of the Environment reports, etc.) of various Canadian municipalities. In the documents reviewed, these indicators are often grouped according to official plan goals/objectives. Documents from the following municipalities were consulted: Greater Vancouver Regional District, Richmond, Kamloops, Calgary, Regina, Winnipeg, Hamilton (formerly Hamilton-Wentworth), Halton, Peel, Toronto, York, and Ottawa (formerly Ottawa-Carleton).

Figure 28: Federation of Canadian Municipalities Original Preliminary Long-List of Proposed Environmental Indicators for Canadian Municipalities

	Energy

	

	Energy consumption (residential) [GWh/capita/year]

	Per capita consumption of natural gas, gasoline

	Percentage of energy supplied by renewable sources

	Percentage of energy supplied by local sources

	Percentage of vehicles using alternative fuels

	

	Atmosphere

	

	Air quality index (AQI)

	Number of good air quality days/year

	Number of hours/days when air quality rated moderate or worse

	Number of air quality advisories

	Carbon dioxide (CO2) emissions by sector

	Emissions of other GHGs (e.g., methane [CH4], nitrous oxide [N2O], etc.)

	Number [or rate per 1,000 pop.] of hospitalizations due to respiratory illness

	Number of odour complaints

	Number of noise complaints

	Indoor air quality

	Tree coverage

	

	Water

	

	Per capita/household consumption of water (for all uses)

	Average cost of water/litre

	Percentage of population involved in water conservation programs

	Amounts and quality of water resources

	Quality of municipal/well water

	Surface water quality: - fecal and total coliform count

	-         dissolved oxygen

	-         total dissolved solids

	-         metals

	-         organic carbon

	Stormwater quality:    -     total suspended solids

	-         chemical oxygen demand

	-         total phosphorous

	-         total metals

	Drinking water quality: - total number of drinking water complaints/year

	-         coliform occurrence ratio

	-         annual average turbidity

	-         annual average trihalomethane concentrations

	Total number of groundwater wells: domestic, industrial, other

	Per capita water demand

	Percentage of residences metered

	Annual river flow volumes

	Quantity of irrigated land (in hectares)

	CSO discharges and contaminant loadings

	Number of beach closings (in hours/days)

	Area covered by watershed management plan

	Aesthetic levels in municipal drinking water

	Phosphorous loadings/concentrations in lakes/rivers

	Oxygen levels in lakes/rivers

	Number of rivers with riparian vegetation

	Presence of coldwater fish

	Percentage of stormwater management facilities that provide pollutant removal capability

	

	Transportation

	

	Public transit use/ridership (total or as percentage of population)

	Transportation system usage and modal shares

	Method of travel

	Travel distances and time

	Number of streets with sidewalks and bike lanes (expressed in kilometers)

	Vehicle occupancy

	Vehicle ownership (number of cars per capita/household)

	Average vehicle trips per day

	Number of people (or percentage of the population participating in) car-pooling

	Number of vehicle trips crossing city/regional boundaries

	Impact of transportation on air quality (AQI), GHG emissions

	Annual average vehicle emissions

	Number of vehicle accidents

	

	Economy

	

	Employment levels/labour force participation

	Average income 

	Income inequality

	Percentage of population living below low-income cut-off

	Total employment and share of employment growth

	Education levels in the population

	

	Housing and Urban Form

	

	Supply of housing (including affordable housing – i.e., rental, subsidized)

	Diversity of housing form by tenure/density 

	Proportion of rental housing in housing stock

	Households paying 30% or more of income on housing

	[Housing] vacancy rate

	Number of new houses built/year

	Redevelopment to total development ratio

	Residential and non-residential densities

	Gross urban density

	Percentage of population living in communities with high population density

	Percentage of population both working and living in region

	Number of housing starts in downtown

	Annual consumption of land area for urban development

	

	Natural Areas, Green Space, Land Resources and Rural Economy

	

	Area of green zone/space (total and/or per capita, or as percentage of total area)

	Area of [protected] agricultural land (in hectares) [lost due to Official Plan amendments]

	Total (or per capita) area of park space

	Amounts of preserved, protected, and enhanced green space

	Ratio of green space to transportation space 

	Number and size of conservation areas

	Area, extent and connectedness of greenlands

	Vegetative cover (amount and type)

	Plant/animal diversity

	Number of endangered species

	Losses/gains in hectares of open space

	Supply and distribution of open spaces and agricultural areas

	Amount of polluted soils (in hectares)

	Number of PCB storage sites

	Amount of land cleared for development (in hectares/year)

	Number of hectares farmed

	Number of farms

	Total gross farm receipts

	Average farm incomes

	Percentage of agricultural land where no- or minimum-tillage is used

	Amount of pesticides used

	Number of trees planted/year

	Total number of trees in municipal inventory

	Number, area and quality of wetlands

	Amount of wetlands lost annually

	

	Municipal Facilities/Operations

	

	Energy consumption per square meter of municipal floorspace

	Percentage of fleet vehicles using alternative fuels

	CO2 emissions of city fleet

	Percentage of municipal building energy from alternative resources

	

	Waste

	

	Per capita amount of waste generated (residential)

	Total amount of waste landfilled

	Number of neighbourhood recycling depots

	Tonnage of material recycled

	Bottle depot recovery rates


A8. City of Vancouver Environmental Trends and Indicators (1997)

The following is a list of environmental indicators used by the City of Vancouver and reported in their state of the environment report in 1997. Data sources are also provided.

Figure 29: City of Vancouver Environmental Trends and Indicators (April 1997)

	(Source: http://www.city.vancouver.bc.ca/commsvcs/pandl/ENVIRO/envirotr.htm


	Domain
	Data Source

	
	

	State of the Air
	

	Global temperature Anomalies
	Trends 93 World Data Centre

	Canadian carbon Dioxide Emissions
	Trends 93 World Data Centre

	Per Capita Energy use
	State of the Environment Report for B.C.

	1992 Greenhouse gas Emissions
	Canada's National Report on Climate Change (1994)

	Canadian carbon dioxide emissions by sector, 1990
	Canada's National Report on Climate Change (1994)

	Fuel Efficiency and Cost for New Automobiles
	Environment Canada State of Environment Reporting Program

	Population (City and Metro Vancouver)
	Census of Canada and B.C. Ministry of Government Services

	Annual Electricity Consumption
	B.C. Hydro

	Registered Vehicles
	GVRD (Greater Vancouver Regional District)

	Natural Gas Consumption
	B.C. Gas (residential and space heating)

	Average Journey to Work
	City of Vancouver, The Economist Magazine (international comparisons), and Statistics Canada (Time-use surveys)

	Est. Annual Cost for Transporting
	GVRD

	Changes in Greater Vancouver since 1985 (Includes % change in: population, total trips, transit trip increase, car trip increases, transit share trips, vehicle share trips, transit trip time and vehicle trip time) 
	GVRD

	Changes in Vancouver since the Mid 1960's (includes % change: employment downtown and vehicle trip time)
	City of Vancouver Engineering Department

	Changes in key Characteristics for Vancouver (includes % change: population, employment and work trips produced)
	GVRD

	All trips Within Vancouver (auto, transit, walk, bike)
	GVRD

	Transit Ridership
	B.C. Transit

	Number of Vehicles Entering City 
	City of Vancouver Engineering Department

	Number of Vehicles Exiting City
	City of Vancouver Engineering Department

	Maximum Monthly Air Quality Index
	GVRD

	Mean monthly Air Quality Index
	GVRD

	Annual GVRD Air Quality Complaints
	GVRD, AQMP Working Paper, Residential Woodburning Stoves and Fireplaces

	Carbon Monoxide (by source, 1990)
	GVRD Emissions Inventory - 1990 Summary Report

	Carbon Monoxide Emissions (trends since 1985; projections)
	GVRD Air Quality Management Plan

	Volatile Organic Compounds (VOCs) (by source, 1990)
	GVRD Emissions Inventory - 1990 Summary Report

	VOC Emissions (trends since 1985 and projections)
	GVRD Air Quality Management Plan

	Nitrogen Oxides (NOx) (by source, 1990)
	GVRD Emissions Inventory - 1990 Summary Report

	Nitrogen Oxides Emissions (NOx) (trends since 1985)
	GVRD Air Quality Management Plan

	Sulphur Oxides (SOx) (by source 1990)'
	GVRD Emissions Inventory - 1990 Summary Report

	Sulphur Oxides Emissions (SOx) (trends since 1985 and projections)
	GVRD Air Quality Management Plan

	Particulate Matter (by source, 1990)
	GVRD Emissions Inventory - 1990 Summary Report

	Particulate Matter (by source, 1990)
	GVRD Air Quality Management Plan

	Total Air Emissions (trends since 1985 and projections)
	GVRD Emissions Inventory - 1990 Summary Report

	
	

	Drinking Water Quality and Conservation
	

	
	

	Source Water Turbidity for 1994
	City of Vancouver, 1994 Water Quality Review

	Average Turbidity (5 curbside testing stations)
	City of Vancouver, 1994 Water Quality Review

	Average Iron Levels in the City's Water Distribution System
	City of Vancouver, 1994 Water Quality Review

	pH Levels of Treated Water
	City of Vancouver, 1994 Water Quality Review

	Water Becteriology Summary (Coliform % positive tests, 1990-1994)
	City of Vancouver, 1994 Water Quality Review

	Per Capita Water Use (1965-1994)
	City of Vancouver Engineering Department

	Annual Watermain Breaks (1966-1994)
	City of Vancouver Engineering Department

	
	

	Receiving Water Quality
	

	
	

	City of Vancouver Sewer System (infrastructure length of sewers, manholes, catch basins, etc.)
	City of Vancouver Engineering Department

	Sewer Mains (kms)
	City of Vancouver Engineering Department

	Age of City's Sewer System (by year of construction)
	City of Vancouver Engineering Department

	Separated vs. Combined (stormwater and sanitary) Sewers (%)
	City of Vancouver Engineering Department

	Greater Vancouver's Untreated Sewage (ave. flow per day in million litres, 1962-1986)
	State of Environment Report for B.C.

	Iona Sewage Treatment Plant (Average Daily Flows) 1980-1994
	GVRD

	Iona Sewage Treatment Plant (Biochemical Oxygen Demand), 1980-1994
	GVRD

	Iona Sewage Treatment Plant (Oil and Grease), 1980-1994
	GVRD

	Iona Sewage Treatment Plant (Suspended Solids),1980-1994
	GVRD

	Iona Sewage Treatment Plant (Lead), 1980-1994
	GVRD

	Iona Sewage Treatment Plant (Copper), 1985-1994
	GVRD

	Fecal Coliform Count (English Bay), 1978-1994
	City of Vancouver Engineering Department

	Fecal Coliform Count (False Creek West)
	City of Vancouver Engineering Department

	
	

	State of the Land
	

	
	

	Number of City Parks (excludes golf courses)
	Vancouver Board of Parks and Recreation

	Total Area of All City Parks (196-1994), excludes golf course
	Vancouver Board of Parks and Recreation

	Park Area per 1000 Population (1961-1994), excludes golf courses
	Vancouver Board of Parks and Recreation

	Number of Street Trees (thousands)
	Vancouver Board of Parks and Recreation

	
	

	Solid Waste Management
	

	
	

	Per Capita Waste (kg/person/day)
	State of the Environment Report for B.C.

	Refuse Versus Recycling (Single Family Waste Stream, 1989-1994)
	City of Vancouver Engineering Department

	Summary of 1994 waste Reduction Programs
	City of Vancouver Engineering Department

	
	

	Hazardous Waste and Dangerous Goods
	

	
	

	Transporting Dangerous Goods (tonnes of dangerous goods by mode of transport)
	Vancouver Transport of Dangerous Goods Study (1988)

	Hazards Material Incidents (1992-1994)
	City of Vancouver Fire Department

	
	

	Other Environmental Issues
	

	
	

	Heritage Building Demolition and Designation (1986-1994)
	City of Vancouver Planning Department

	Annual Electricity Consumption (1987-1995)
	B.C. Hydro

	Natural gas Consumption (1991-1995)
	B.C. Gas

	Inventory of Undesignated Heritage Buildings (1986-1994)
	City of Vancouver Planning Department

	Noise Complaint Inspections (1991-1995)
	Vancouver Regional Health Board

	Natural Gas Vehicles (1993-1995)
	B.C. Gas

	Childhood Cancer Trends (Environmentally-induced cancers)
	SEER (?)


A9. Sustainable Calgary: State of the Our City Report (2001)

The following is a list of 36 sustainability indicators developed by the citizen-based Sustainable Calgary Sustainable Calgary State of Our City Project. The project was initiated by a group of citizens in 1996 to track the progress Calgary is making towards sustainability. The following table (Figure 30) provides a list of the Sustainable Calgary indicators and identifies data sources for the environmental indicators, only.

Figure 30: Sustainable Calgary Sustainability Indicators (2001)

	Indicators

	Indicators

	

	Community Indicators

	Crime rate and rate victimization

	Leisure activity *

	Membership in community associations *

	Number of and attendance at public festivals *

	Sense of community *

	Valuing cultural diversity *

	Volunteerism *

	

	Economic Indicators

	Economic diversification  - oil and gas reliance

	Food Bank usage

	Hours required to meet basic needs at minimum wage

	Housing affordability

	Income equity: gap between rich and poor

	Unemployment rate

	

	Education Indicators

	Adult literacy

	Daycare worker salaries and turnover

	Grade three achievement scores

	Lifelong learning - library use

	Pupil/Teacher Ratios

	

	Natural Environment Indicators

	Air Quality 

	Bird Population Surveys 

	Food Grown Locally 

	Pesticide Use

	Surface Water Quality 

	Water Consumption 

	

	Resources Use Indicators

	Domestic Waste 

	Ecological Footprint

	Energy Use 

	Population Density

	Transit Usage for Work Trips

	Transportation Infrastructure Spending 

	

	Wellness Indicators

	Access to Primary and Alternative Health Resources

	Childhood Asthma Hospitalization Rates

	Healthy Birth Weight Babies

	Self Rated Health *

	Support for the Most Vulnerable 

	Youth Wellness *


	

	Notes: * denotes indicators that are closely related to recreation, parks and leisure issues



A10. Edmonton LIFE (Local Indicators for Excellence) Quality of Life Indicators, 1998

Figure 31: Edmonton LIFE Quality of Life Indicators

	Indicators

	Healthy Environment Indicators

	Private Vehicle Usage (km. Driven; vehicle-kilometers traveled per person, per day; litres of gasoline purchased per person per year)

	Energy Consumption Per Capita (ave. natural gas consumption (GJ) per residential customer; ave. electricity consumption per residential customer)

	Air Quality (% good air days; Index of Quality of Air: IQUA)

	River Water Quality (Water Quality Index for the North Saskatchewan River, for recreation, aquatic life, agriculture; upstream and downstream from Edmonton)

	Solid Waste Per Capita (volume of waste per capita to landfills; annual volume of "blue bag/box" material per capita)

	Urban Green Space (total area of parks per 1000 people; number of parks)

	Environmental In-Service Training for Teachers (teacher in-services per year on environmental education)

	Environmental Content in the Classroom (number of units in school curricula focused on environmental education as % of number of total curriculum)

	Community Design (% of new communities and existing communities where density meets/exceed the city average; % of communities where occupants are within 400 metres of a mix of stores, services, transit, parks, and open spaces)

	Total Air Emissions (atmospheric emissions from all reported sources in the Edmonton area)

	Public Environmental Awareness and Satisfaction (individual awareness about environmental issues in Edmonton)

	

	Healthy Economy Indicators

	Net Business Creation

	Development Activity

	Municipal Expenditure on Debt

	Emerging Industry Research and Development Patents

	Labour Force Participation

	Adult Job-Related Education and Training

	Level of Education

	Households Below the Low Income Cut-Off Level (LICO)

	Air Traffic

	Corporate Revenue Spent on Training

	People With Income to Meet Basic Needs 

	

	Healthy Community Indicators

	Enrollment in Post-Secondary Institutions

	Charitable Donations Per Capita

	Voter Turnout

	Public Safety and Security

	Physical Urban Infrastructure

	Suicide Rates

	Access to Medical Services

	Number of Hospital Beds

	Volunteer Time

	Leisure Activities

	Early Intervention to Assist Children

	

	Healthy People Indicators

	Disparity in Family Annual Income

	Nutritious Food Basket Index

	Low Birth-Weight Infants

	Student Academic Achievement

	Life-Long Learning

	Physical Activity

	Food Bank Demand

	Premature Deaths

	Crisis Support Calls

	Consumption and Use of Addictive Substances

	Pre-School Children With Developmentally-Appropriate Behavior and Skills

	


A11. Hamilton Sustainability Indicators

Figure 32: City of Hamilton Sustainability Indicators, 2001

	Sub-domain/Issues
	Indicators
	Data Source

	
	
	

	Local Economy
	Rate of participation in the Labour Force
	Human Resources, Development Canada, Hamilton Office

	Agriculture and the Rural Economy
	Hectares of agricultural land lost due to Official Plan Amendments
	City of Hamilton, Planning and Development

	Natural Areas and Corridors
	Cumulative Area of Significant Natural Areas Protected
	Hamilton/Halton Watershed Stewardship Project

	Improving the Quality of our Water Resources
	Total Loading of Nitrogen to Hamilton Harbour
	City of Hamilton, Transportation, Operations and Environment Division, Water and Wastewater.

	
	Total Loading of Phosphorus to Hamilton Harbour
	City of Hamilton, Transportation, Operations and Environment 

	
	Water Consumption - All Uses (Metered Accounts)
	City of Hamilton, Finance Department, Utility Billing Section

	
	Number of 'All Beaches Open for Swimming' Days
	City of Hamilton, Health Branch Environment/Dental Health Branch, Social and Public Health Services

	Reducing and Managing Waste
	Total Residential Waste Generated
	City of Hamilton, Transportation, Operations and Environment, Solid Waste Management

	Consuming Less Energy
	Average Residential Electricity Consumption
	Hydro-Electric Commissions

	Improving Air Quality
	Number of O 3 (ground level ozone) Criteria Exceedances
	Ontario Ministry of Environment, West Central Region

	
	Average SO 2 (sulphur dioxide) Concentration
	Ontario Ministry of Environment, West Central Region

	
	Average PM 10 (Inhalable Particulate Matter) Concentration
	Ontario Ministry of Environment, West Central Region

	
	Hospitalization Rate for Respiratory Illness Per 100,000 People
	City of Hamilton, Social and Public Health Services, Community Support and Research Branch (Ontario Ministry of Health, Provincial Health Planning Database)

	Changing our Mode of Transportation
	Annual transit ridership per capita
	Hamiton Street Railway

	
	Number of cars per capita
	Ontario Ministry of Transportation, Licensing Administration Office

	Land Use in the Urban Area
	Number of New Housing Starts in the Downtown Core
	City of  Hamilton, Community Planning and Development Department

	Arts and Heritage
	Number of visits to historic sites, arts venues, and museums per capita
	

	Personal Health and Well-Being
	Number of Low Birth Weight Babies Born as % of Total Births
	

	
	Hospitalization Rate for Falls by Persons 65+ Years
	

	
	Rate of Mortality due to Heart Disease
	

	Safety and Security
	Number of Robberies
	

	
	Number of Pedestrians and Cyclists Injured in Motor Vehicle Accidents
	Human Resources, Development Canada, Hamilton Office

	Education
	Percentage of 18 Year Olds Receiving a High School Diploma
	City of Hamilton, Planning and Development

	
	Number of Adult Education High School Equivalency Diplomas Granted
	Hamilton/Halton Watershed Stewardship Project

	Community Well-Being and Capacity Building
	Shelter Occupancy Rate
	City of Hamilton, Transportation, Operations and Environment Division, Water and Wastewater.

	
	Number of Applicants Referred by the Volunteer Centre
	City of Hamilton, Transportation, Operations and Environment 

	Source: http://www.vision2020.hamilton-went.on.ca/indicators/index.html
	
	City of Hamilton, Finance Department, Utility Billing Section


A12. Global Reporting Initiative (GRI) Corporate Sustainability Indicators

	Stakeholder Group
	GRI Ref. #
	Core Indicators
	GRI Ref. #
	Additional Indicators

	Economic Performance Indicators
	
	
	
	

	Customers
	EC1
	Monetary amounts received and receivable by the reporter from customers for the sales of its products and services.
	
	

	
	EC2
	Geographic breakdown of 'key' markets by sales
	EC13
	Customer perception of how far the relationship with reporting organization brings economic benefit.

	
	EC3
	Market share of products or product lines, ranges, or services in 'key' markets.
	
	

	Suppliers
	EC4
	Monetary payments and payables by the reporter to suppliers for all gods, materials, and services purchased.
	
	

	
	EC5
	For 'key' suppliers: percent of purchasing spent per supplier and main invoicing country.
	EC14
	Supplier perception of value of relationship with reporting organization in economic terms. (e.g. improved productivity, increased human and intellectual capital).

	
	EC6
	Percent of contracts paid in accordance with agreed terms, excluding agreed penalty arrangements.
	
	

	Employees
	EC7
	Monetary values of total remuneration to employees (including wages, pension, and other benefits and redundancy payments) broken down by geographic region.
	
	

	
	
	
	EC15
	Employee perception of value of relationship with reporting organization in economic terms.

	Funders
	EC8
	Interest on debt and common share dividend payments.
	
	

	
	EC9
	Return on Average Capital Employed.
	
	

	Public Sector
	EC10
	Monetary distribution indicator: Total sum of taxes paid broken down by geographic region.
	
	

	
	EC11
	Monetary distribution indicator: Subsidies received broken down by geographic region.
	
	

	
	
	
	EC16
	Dollars of non-core business infrastructure development.

	Indirect Economic Impacts
	EC12
	Describe the organization's indirect economic impacts.
	
	

	
	
	
	
	

	Environmental Performance Indicators
	 
	 
	 
	 

	Materials
	EN1
	Total materials use, other than fuel and water (tonnes or kilograms).
	
	

	
	EN2
	Percentage of materials used that are processed or unprocessed wastes from sources external to the reporting organization (tonnes or kilograms)
	
	

	Energy
	EN3
	Direct energy use (joules)
	EN20
	Initiatives to use renewable energy

	
	EN4
	Indirect energy use (joules)
	EN21
	Energy consumption (joules) footprint (I.e. annualized lifetime energy requirements) of major products.

	
	
	
	EN22
	Other indirect (upstream/downstream) energy use and implications, such as organizational travel, product life-cycle management, and use of energy-intensive materials.

	Water
	EN5
	Total water use
	
	

	
	EN6
	Total recycling and reuse of water
	EN23
	Identify water sources and related ecosystems/habitats significantly affected by the organization's use of water.

	
	
	
	EN24
	Ratio of water used by rainfall available

	
	
	
	EN25
	Annual withdrawals of ground water and surface water as a percent of water available from the sources.

	Biodiversity
	EN7
	Total amount of land owned, leased, or managed by the organization
	EN26
	Amount of impermeable surface as a percentage of land purchased or leased.

	
	EN8
	Location and size of land owned, leased, or managed in biodiversity-rich habitats.
	EN27
	Impacts of organization's activities and operations on protected and sensitive areas.

	
	EN9
	Description of the major impacts on biodiversity associated with the organization's activities and/or products and services in terrestrial, freshwater, and marine environments.
	EN28
	Changes to natural habitats resulting from the reporting organization's activities and operations and percentage of habitat protected or restored.

	
	
	
	EN29
	Objectives, programmers, and targets for protecting and reporting native ecosystems and species in degraded areas.

	
	
	
	EN30
	Number of IUCN Red List species with habitats in areas affected by the reporting organization's operations.

	
	
	
	EN31
	The proportion of current or planned business units operating in or around protected or sensitive areas.

	
	
	
	EN32
	Other relevant indirect greenhouse gas emissions (CO2, CH4, N2O, HFCs, PFCs, SF6).

	Emissions, Effluents and Waste
	EN10
	Greenhouse gas emissions
	
	

	
	EN11
	Ozone depleting substances emissions
	
	

	
	EN12
	N0x, S0x, and other significant air emissions by type.
	
	

	
	EN13
	Total amount of waste by type and destination.
	EN33
	Identify all production, transport, import, or export of any waste deemed 'hazardous' under the terms of the Basel convention Annex I, II, III, and VIII.

	Effluents to Water
	EN14
	Significant discharges to water by type
	EN34
	Identify water sources and related ecosystems/habitats significantly affected by the organization's discharges of water.

	Suppliers
	
	
	EN35
	Performance of suppliers relative to environmental components of programmers and procedures described in response to Management Systems and Governance section of the Guidelines.

	
	
	
	EN36
	Issues identified through stakeholder consultation regarding environmental performance of the reporting organization's supply chain or specific suppliers.

	Products and Services
	EN15
	Describe and quantify (where relevant) major environmental impacts at each stage of the life cycle of principle products and services.
	
	

	
	EN16
	Percentage of weight/volume of products sold that are reclaimed by the reporting organization after use.
	
	

	
	EN17
	Describe product and service stewardship initiatives across the entire life cycle of the product, including efforts to improve product design and lessen impacts associated with manufacturing, use, and final disposal.
	
	

	Compliance
	EN18
	Penalties for non-compliance with all applicable international declarations/conventions or treaties, and national, sub-national, regional, and local regulations associated with environmental issues.
	
	

	Transport
	
	
	EN37
	Transportation used by reporting organizations for logistical purposes.

	Overall
	EN19
	Policies and procedures to minimize the environmental impacts of the reporting organization's operations and activities.
	EN38
	Environmental expenditures.

	Social Performance Indicators
	 
	 
	 
	 

	Employment and Decent Work
	LA1
	Geographical breakdown of workforce by status (employee/non employee), employment type (full time/part time), and by employment contract (indefinite or permanent/fixed term or temporary).
	LA10
	Reporter's contribution to social security of employees beyond those legally mandated.

	
	LA2
	Employment net creation and average turnover segmented by geographical area.
	
	

	Industrial Relations
	LA3
	Percentage of employees represented by independent trade union organizations or other bona fide employee representatives broken down by geographically OR percentage of employees covered by collective bargaining agreements broken down geographically.
	LA11
	Participation/representation in bipartite or tripartite bodies.

	
	LA4
	Policy and procedures involving information, consultation, and negotiation with employees over changes in the reporting entity's operations.(ie. Restructuring)
	LA12
	Provision for formal worker representation in decision making or management including corporate governance.

	Health and Safety
	LA5
	Describe reporter practices on recording and notification of occupational accidents and diseases, and how they relate to the ILO Code of Practice on Recording and Notification of Occupational Accidents and Diseases.
	LA13
	Evidence of substantial compliance with the ILO Guidelines for Occupational Health Management Systems.

	
	LA 6
	Existence of formal joint health and safety committees comprising management and worker representatives and proportion of workforce covered by any such committees.
	LA14
	Existence of formal agreements with trade unions or other bona fide employee representatives covering health and safety at work and proportion of the workforce covered by any such agreements.

	
	
	
	LA15
	Existence of policies or programmers on HIV Aids that are in accordance with ILO guidelines.

	Training and Education
	LA7
	Average hours of training per year per employee by category of employee (e.g. senior management, middle management, professional, technical, administrative, production and maintenance)
	LA16
	Existence of programs to support the continued employability of employees and to manage career endings.

	
	
	
	LA17
	Specific policies and programmers for skills management or for lifelong learning.

	
	
	
	LA18
	Existence of positive or affirmative action policies or programmers to correct historical patterns of discrimination and thereby extend equality of opportunity and treatment of employment.

	Diversity and Opportunity
	LA8
	Existence of equal opportunity policies or programmers and any related policies such as those that address workplace harassment as well as monitoring systems to ensure compliance and results of monitoring.
	
	

	
	LA9 
	Female/male ratio in senior management and corporate governance bodies (including the Board of Directors).
	
	

	HUMAN RIGHTS
	
	
	
	

	Strategy and Management
	HR1
	Existence and description of policies, guidelines, and procedures to deal with all aspects of human rights relevant to the reporter's operations, including monitoring mechanisms and results.
	HR8
	Evidence of consideration of human rights impacts as part of reporter's operational investment decisions and selection of suppliers/contractors.

	
	HR2
	Description or map of organizational structure for human rights compliance and key offices or individuals responsible.
	HR9
	Employees training on the reporter's policies and practices concerning all aspects of human rights relevant to the reporter's operations.

	Non-discrimination
	HR3
	Existence and description of global policy and procedures/programs excluding discrimination in reporter's operations, including monitoring systems and results of monitoring.
	
	

	
	HR4
	Existence and description of freedom of association policy and extent to which this policy is universally applied independently of local laws, as well as description of procedures/programs to address this issue.
	
	

	
	HR5
	Existence and description of policy excluding child labour as defined by the ILO Convention 138 and extent to which this policy is visibly stated and applied as well as description of procedures/programs to address this issue, including monitoring systems
	HR10
	Number of children working for reporter, by type of job.

	
	
	
	HR11
	Average weekly working and schooling hours of children.

	Forced and Compulsory Labour
	HR 6
	Existence and description of policy to prevent forced and compulsory labour and extent to which this policy is visibly stated and applied as well as description of procedures/programs to address this issue, including monitoring systems and results of moni
	
	

	Disciplinary Practices
	
	
	HR12
	Description of implemented appeal practices.

	
	
	
	HR13
	Existence of on-retaliation policy and effective, confidential employee grievance system.

	Security Practices
	
	
	HR14
	Human rights training for security personnel.

	Indigenous Rights
	
	
	HR15
	Existence of jointly managed community grievance mechanisms/authority.

	
	
	
	HR16
	Documented management principles regarding indigenous people.

	
	
	
	HR17
	Share of operating revenues from the area of operations that are re-distributed to local communities.

	General
	HR7
	Description of policies and procedures to evaluate and address human rights performance within the reporting organization's supply chain and contractors, including monitoring systems and results of monitoring.
	
	

	SOCIETY
	
	
	
	

	Customer Health and Safety
	SO1
	Existence and description of policy for preserving customer health and safety during use of reporting organization's products and services, and extent to which this policy is visibly stated and applied, as well as description of procedures/programs to add
	SO11
	Number and type of instances of non-compliance and regulations concerning customer health and safety.

	
	
	
	SO12
	Number of complaints upheld by regulatory or similar official bodies to oversee or regulate the health and safety of the reporting organization's products and services.

	
	
	
	SO13
	Voluntary code compliance, product labels or awards with respect to social and/or environmental responsibility that the reporter is qualified to use or has received.

	Product and Services Declaration
	SO2
	Existence and description of reporting organization's policy, procedures, management systems, and compliance mechanisms related to product information and labeling.
	SO14
	Number and type of instances o non-compliance with regulations concerning product information and labeling (over a set time period), including the penalties, fines, assessed for breaches.

	
	
	
	SO15
	Reporting organization's adherence to voluntary codes regarding social and environmental responsibility in advertising 

	Advertising
	SO3
	Existence and description of reporting organization's advertising policy, procedures, management systems, and compliance mechanisms with respect to standards for social and environmental responsibility.
	SO16
	Number and types of breaches of advertising and marketing regulations.

	
	
	
	SO17
	The number of substantiated complaints regarding breaches of customer privacy over the past 3 years.

	Respect for Privacy
	SO4
	Description of reporting organization's policy, procedures, management systems, and compliance mechanisms for customer privacy to ensure that data is not circulated without the explicit consent of the concerned customers
	
	

	
	SO5
	Existence and description of reporting organization's policy, procedures, management systems, and compliance mechanisms to customer satisfaction, including results of surveys measuring consumer satisfaction.
	
	

	Bribery and Corruption
	SO6
	Description of reporting organization's policy, procedures, management systems, and compliance mechanisms for organizations and employees regarding bribery and corruption, including a description of how the organization meets the requirements of the OECD 
	SO18
	Amount of money paid by the reporter to political parties and instutitions whose prime function is to fund political parties or their candidates.

	Political Contributions
	SO7
	Description of reporting organization's policy, procedures, management systems, and compliance mechanisms for managing political lobbying and contributions.
	SO19
	Identify membership in or support of national and international advocacy organizations (including business associations) and changes in membership over the past 3 years.

	Public Policy
	
	
	SO20
	Court decisions regarding cases pertaining to antitrust and monopoly regulations.

	Competition and Pricing
	SO8
	Description of reporting organization's policy, procedures, management systems, and compliance mechanisms for preventing anti-competitive behavior.
	SO21
	Involvement and/or contributions of reporting organization to projects with value to the greater community.

	
	
	
	SO22
	Awards received relevant to the reporting organization's social, ethical and environmental performance.

	Community
	SO9
	Existence and description of Community Impact Policy, and extent to which this policy is visibly stated and applied, as well as description of procedures/programs to address this issue including monitoring systems and results of monitoring.
	
	

	
	SO10
	Describe reporting organization's policies and procedures for identifying and engaging in dialogue with community stakeholders in areas affected by the reporting organization's activities.
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TOOLS





ACTIONS





Efficiency Indicators 


(Cost of services, gross and per capita) 


Utilities (water, garbage, sewage, gas) 


Residential and business property tax comparisons


Debt charges


General Government expenditures


Protection


Transportation


Environment


Social Services


Recreation


Planning and Development


Housing�








Effectiveness Indicators 


Perceived effectiveness of services of citizens for tax dollars


Citizen satisfaction with municipal services


Citizen satisfaction with contact with civic employees


Citizen perception of value for tax dollar


Citizen perception of service quality








Equity Indicators: 


Distribution of benefits (from economic development) and service costs of service costs within the Region.





III. “Triple E” Operational Indicators


Efficiency (cost)


Effectiveness (service)


Equity (fairness)





Life expectancy


Premature mortality


Infant mortality and low-birth weight babies


Teen births


Suicide


Incidence of STDs


Hospital discharge rates


Access to medical services


Number of hospital beds


Physical activity


Substance abuse


Crisis calls





Economic growth (GDP) (1)


Business development (4)


Intellectual/knowledge capital (10)


Cost of living (4)


Housing and real estate (7)


Employment (6)


Income (7)


Poverty (3)


Financial health (3)


Infrastructure (1)








Economy





E


Environment








Community





People


(Health & Wellness)








Energy use (2)


Waste and recycling (2)


Water quality (1)


Air quality (1)


Green space (1)





Population and demographics (8)


Leisure activities (1)


Personal safety (crime, violence, fear) (3)


Giving (2)


Democracy (2)





II. Comparative Quality of Life Indicators








III. “Triple E” Operational Indicators


Efficiency (cost)


Effectiveness (service)


Equity (fairness)








People (Health)











Economy





E


Environment








Community





II. Comparative Quality of Life Indicators








I. Citizen Perceptions of


Quality of Life


(Survey)








Economic: Including, for example, wages and benefits, labour productivity, job creation, expenditures on outsourcing, expenditures on research and development, and investments in training and other forms of human capital. The economic element includes, but is not limited to, financial information.





Environmental: Including, for example, impacts of processes, products and services on air, water, land, biodiversity, and human health.





Social: Including, for example, workplace health and safety, employee retention, labour rights, human rights, and wages and working conditions at outsourced operations. 

















IMPACTS





STRATEGY





Sustainability





System:





Society and Ecosystems





(Brundtland)




















Resource


Productivity





Less


Waste








Abundant








Renewable





System condition 2





TNS





System condition 4





TNS





Dematerialization and Substitution





System condition 3





TNS





System condition 1





TNS





Less


Waste








Nature-like








Degradable





Resource


Productivity





Less area required





Management activities





Resource


Productivity





Less


Waste





Less


Waste





Resource


Productivity





Service


oriented





Equity








� Finance Minister, Paul Martin, see � HYPERLINK "http://www.nrtee-trnee.ca/eng/programs/Current_Programs/SDIndicators/index.html" ��http://www.nrtee-trnee.ca/eng/programs/Current_Programs/SDIndicators/index.html�





� Robert, K.-H., B. Schmidt-Bleek, J. Aloisi de Larderel, G. Basile, J.L. Jansen, R. Kuehr, P. Price Thomas, M. Suzuki, P. Hawken, and M. Wackernagel. 2001. Strategic sustainable development – selection, design and synergies of applied tools. Journal of Cleaner Production 10 (2002); 197-214.


� Brundtland Commission. Our Common Future. Oxford University Press, 1987.


� Yukon Council on the Economy and the Environment. 2000. Yukon Sustainable Progress Indicators: Framework, Indicators and Implementation Approach for Reviewing the Yukon Economic Strategy. Prepared by the Pembina Institute for Appropriate Development, March 2000.


� Daly, Herman and John Cobb Jr. (1994). For the Common Good.  Boston, Mass; Beacon Press, 2nd ed. 1994 (1st ed. 1989).


� Most recently Stratos Inc. released a study title Stepping Forward: Corporate Sustainability Reporting in Canada which examined and contrasted the sustainability reporting efforts by Canadian companies. 


� Global Reporting Initiative. 2002. Draft 2002 Sustainability Reporting Guidelines. April 1, 2002. The GRI is an international, long-term, multi-stakeholder undertaking whose mission is to develop and disseminate globally applicable sustainability reporting guidelines for voluntary use by organizations reporting on the economic, environmental, and social dimensions of their activities, products and services.


� See The Sustainability Report at www.sustreport.org/indicators/os_canada.html


� I take the view that sustainability and quality of life are close allies with similar parameters being examined in defining well-being.


� National Round Table on the Environment and the Economy. 2002. Environment and Sustainable Development Indicators Initiative, Description of Draft Indicators.


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


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


� National Round Table on the Environment and the Economy.2002. Environment and Sustainable Development Indicators Initiative: Steering Committee Synthesis Report. Prepared by Stratos Inc. April 26, 2002.


� Statistics Canada. 1999. Waste Management Industry Survey, Business and Government Sectors, 1998. Ottawa: Statistics Canada (Catalogue No. 16F0023XIE) and Statistics Canada (Environment Accounts and Statistics Division). 2000. Human Activity and the Environment 2000. Ottawa: Statistics Canada (Catalogue No. 11-509-XPE).


� Though Alberta does have a ministry for Sustainable Resource Development.


� Government of Alberta. 2001-2002 Annual Report. � HYPERLINK "http://www.finance.gov.ab.ca/publications/measuring/measup01/index.html" ��http://www.finance.gov.ab.ca/publications/measuring/measup01/index.html�


� Anielski, Mark. 2000. Indicators of Success: A Framework for Reporting on the State of the Alberta Capital Region. Report to the Capital Region Governance Review Committee. September 29, 2000. Edmonton.


� Anielski, M, B. Campbell, and L. Duguay. 2000. Yukon Sustainable Progress Indicators: Framework, Indicators and Implementation Approach. The Pembina Institute for Appropriate Development, March 2000.


� Yukon Council on the Economy and the Environment. 2001. Review of the 1999 Yukon State of the Environment Report, April 2001.


� See � HYPERLINK "http://www.gpiatlantic.org" ��www.gpiatlantic.org�


� http://wlapwww.gov.bc.ca/soerpt/


� Based on personal communication with Alice Born and John Marshall of Statistics Canada March 19, 2002.	


� City of Vancouver, City of Burnaby, City of Calgary, City of Edmonton, City of Regina	,City of Saskatoon, City of Winnipeg, City of Windsor, City of London, Regional Municipality of Waterlo,City of Greater Sudbury,	City of Toronto,	City of Hamilton,  Regional Municipality of Halton, Regional Municipality of Peel, Regional Municipality of York, City of Ottawa, Halifax Regional Municipality


� FCM Quality of Life Reporting System, Environmental Indicators Working Group, Terms of Reference and Mandate, Draft January 28, 2002.


� Maclaren, Virginia. 1996. Developing Indicators of Urban Sustainability: A Focus on the Canadian Experience. Report prepared for the State of Environment Directorate, Environment Canada; Canada Mortgage and Housing Corporation, and; Intergovernmental Committee on Urban and Regional Research. ICURR Press, Toronto, January 1996.


� Maclaren, Virginia. 1996. Developing Indicators of Urban Sustainability: A Focus on the Canadian Experience. Report prepared for the State of Environment Directorate, Environment Canada; Canada Mortgage and Housing Corporation, and; Intergovernmental Committee on Urban and Regional Research. ICURR Press, Toronto, January 1996. pp.103-105.


� Anielski, Mark. 2000. Indicators of Success: A Framework for Reporting on the State of Alberta’s Capital Region. Centre for Performance Measurement and Management, Faculty of Business, University of Alberta. September 2000.


� Sustainable Calgary’s State of Calgary (2001) (� HYPERLINK "http://www.telusplanet.net/public/sustcalg/home.html" ��http://www.telusplanet.net/public/sustcalg/home.html�) and Green Map Calgary � HYPERLINK "http://www.telusplanet.net/public/sustcalg/greenmap/" ��http://www.telusplanet.net/public/sustcalg/greenmap/�


� � HYPERLINK "http://www.telusplanet.net/public/sustcalg/greenmap/" ��http://www.telusplanet.net/public/sustcalg/greenmap/�


� Edmonton Social Planning Council. 1999. Edmonton LIFE – Local Indicators of Excellence. 


Website: � HYPERLINK "http://www.edmspc.com/publ.htm#edmontonlife" ��http://www.edmspc.com/publ.htm#edmontonlife�


� Toronto Vital Signs  � HYPERLINK "http://www.torontovitalsigns.com/" ��http://www.torontovitalsigns.com/�


� � HYPERLINK "http://www.vision2020.hamilton-went.on.ca/default.htm" ��http://www.vision2020.hamilton-went.on.ca/default.htm�


� http://www.vision2020.hamilton-went.on.ca/indicators/index.html


� Robert, K.-H., B. Schmidt-Bleek, J. Aloisi de Larderel, G. Basile, J.L. Jansen, R. Kuehr, P. Price Thomas, M. Suzuki, P. Hawken, and M. Wackernagel. 2001. Strategic sustainable development – selection, design and synergies of applied tools. Journal of Cleaner Production 10 (2002); 197-214


� Stratos. 2001. Stepping Forward: Corporate Sustainability Reporting in Canada


� see http://www.corporate-accountability.ca/pdfs/PressRelease2002.pdf


� see � HYPERLINK "http://www.globalreporting.org" ��www.globalreporting.org�


 Global Reporting Initiative. 2002. Draft 2002 Sustainability Reporting Guidelines. April 1, 2002





� Global Reporting Initiative. 2002. Draft 2002 Sustainability Reporting Guidelines. April 1, 2002


� Suncor Energy. 2001. 2001 Report on Sustainability: Our journey toward sustainable development.


� Suncor Energy. 2001. 2001 Report on Sustainability: Our journey toward sustainable development; p. 2.(President’s Message).


� The YCEE Sustainable Progress Indicators system of accounting for sustainable development was developed by Anielski, Campbell, and Duguay of the Pembina Institute (2000). Yukon Sustainable Progress Indicators: Framework, Indicators and Implementation Approach. � HYPERLINK "http://www.ycee.yk.net/downloads/pembina.pdf" ��http://www.ycee.yk.net/downloads/pembina.pdf�


� see  � HYPERLINK "http://wlapwww.gov.bc.ca/woerpt/index.html" ��http://wlapwww.gov.bc.ca/woerpt/index.html�


� see � HYPERLINK "http://www.gov.mb.ca/environ/pages/soe97/soe97.html" ��www.gov.mb.ca/environ/pages/soe97/soe97.html�


� see � HYPERLINK "http://www.qli-ont.spring2000/qlispring2000.html" ��www.qli-ont.spring2000/qlispring2000.html�


� Stratos. 2001. Stepping Forward: Corporate Sustainability Reporting in Canada.


� Sophie Hooper, “Breaking it down”  in Green Futures, September/October 2001, p. 20-24.


� Brundtland, G. H. 1987. Our Common Future. Report of the World Commission on Environment and Development. Oxford University Press. London.


� U.S. Interagency Working Group on Sustainable Development Indicators, 1998


� Guide to Green Government, Part I.


� Guide to Green Government, Part I.


� Guide to Green Government, Part I.


� Hart, Maureen. 1999. Guide to Sustainable Community Indicators: Second Edition. Hart Environmental Data, North Andover, MA.


� Meadows, Donella. 1998. Indicators and Information Systems for Sustainable Development. A Report of the Balaton Group. September 1998. The Sustainability Institute, Hartland Four Corners, VT. P. 12


� Maclaren, Virginia. 1996. Developing Indicators of Urban Sustainability: A Focus on the Canadian Experience. Report prepared for the State of Environment Directorate, Environment Canada; Canada Mortgage and Housing Corporation, and; Intergovernmental Committee on Urban and Regional Research. ICURR Press, Toronto, January 1996. p.1.


� Hart, Maureen. 1999. Guide to Sustainable Community Indicators: Second Edition. Hart Environmental Data, North Andover, MA.


� Meadows, Donella. 1998. Indicators and Information Systems for Sustainable Development. A Report of the Balaton Group. September 1998. The Sustainability Institute, Hartland Four Corners, VT.


� Meadows, Donella. 1998. Indicators and Information Systems for Sustainable Development. A Report of the Balaton Group. September 1998. The Sustainability Institute, Hartland Four Corners, VT.


� B.C. Hydro. The Journey to Sustainability: Triple Bottom Line Report, 2001.


� Robert, K.-H., B. Schmidt-Bleek, J. Aloisi de Larderel, G. Basile, J.L. Jansen, R. Kuehr, P. Price Thomas, M. Suzuki, P. Hawken, and M. Wackernagel. 2001. Strategic sustainable development – selection, design and synergies of applied tools. Journal of Cleaner Production 10 (2002); 197-21


� Cook, D., Oldmark, J., Willis, P., and K-H. Robert. (2002). Strategic Planning for Social Sustainability. Paper presented at GIN 2002, Corporate Social Responsibility – Governance for Sustainability. June 23-26, 2002, Gothenburg, Sweden.


� Informing Environmental Decisions: First Steps Toward a Canadian Information System for the Environment. 2001. The Interim Report of the Task Force on a Canadian Information System for the Environment to the Minister of the Environment. May 2001.


� U.S. Interagency Working Group on Sustainable Development Indicators. 1998. Sustainable Development in the United States: An Experimental Set of Indicators. Progress Report prepared by the U.S. Interagency Working Group on Sustainable Development Indicators, Washington, D.C. December, 1998.


� U.S. Interagency Working Group on Sustainable Development Indicators. 1998. Sustainable Development in the United States: An Experimental Set of Indicators. Progress Report prepared by the U.S. Interagency Working Group on Sustainable Development Indicators, Washington, D.C. December, 1998.


� Anielski, M, B. Campbell, and L. Duguay. 2000. Yukon Sustainable Progress Indicators: Framework, Indicators and Implementation Approach. The Pembina Institute for Appropriate Development, March 2000.


� The symbol * denotes probable data availability from Yukon Bureau of Statistics, Yukon State of the Environment Report, and other data sources.


� These would supplement the Key Sustainable Development Indicators, providing more detailed information.\


� Materials productivity  measure


� Note: the symbol * denotes probable data availability from Yukon Bureau of Statistics.


� These would supplement the Key Sustainable Development Indicators, providing more detailed information.\


� Note: the symbol * denotes probable data availability from Yukon Bureau of Statistics


� These would supplement the Key Sustainable Development Indicators, providing more detailed information.


� Maclaren, Virginia. 2002. Local SOE and SOC Reporting in Canada: State of the Environment Reports. Website: � HYPERLINK "http://www.geog.utoronto.ca/CommunityReporting/SOEhome.htm" ��http://www.geog.utoronto.ca/CommunityReporting/SOEhome.htm�


� Anielski, Mark. 2000. Indicators of Success: A Framework for Reporting on the State of the Alberta Capital Region. Report to the Capital Region Governance Review Committee. September 29, 2000. Edmonton.


� Percent of wage and salary jobs not in 5 most concentrated industries


� Cost of 1,000 KWH of electricity


� Percent of households able to afford buying median single family house


� Feeding the hungry


� Measure of psychological well-being


� People feeling safe walking home at night


� data not yet available


� math and reading scores


� attending college or technical school as percent of person age 20 to 24 years


� % with post-secondary education


� Public library materials and book circulation per capita


� perceived quality of life as “good” or “to improve”


� drug charges used as proxy for psychological well-being





� rescue and fire


� annual growth rate in land area converted to urban residential relative to available “undeveloped” or natural land area.


� Percent of solid waste recycled


� Personal communications with the Federation of Canadian Municipalities, Marni Capp, April 19 2002.


�� HYPERLINK "http://www.city.vancouver.bc.ca/commsvcs/pandl/ENVIRO/envirotr.htm" �http://www.city.vancouver.bc.ca/commsvcs/pandl/ENVIRO/envirotr.htm��
�



� Edmonton Social Planning Council. 1999. Edmonton LIFE – Local Indicators of Excellence. 


Website: � HYPERLINK "http://www.edmspc.com/publ.htm#edmontonlife" ��http://www.edmspc.com/publ.htm#edmontonlife�


� City of Hamilton. Vision 2020. Sustainability Indicators. � HYPERLINK "http://www.vision2020.hamilton-went.on.ca/default.htm" ��http://www.vision2020.hamilton-went.on.ca/default.htm�


� Global Reporting Initiative. 2002. Draft 2002 Sustainability Reporting Guidelines. April 1, 2002
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