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In the six years since the World Commission on Environment and Development
published Our Common Future—commonly known as the Brundtland Report—the
term "sustainable development” has become a buzzword in public policy circles.
Much of the discussion centres on the term’s real meaning. This article examines
some approaches to measuring sustainable development, but first it is essential to
consider how different people define it.

The Brundtland Commission originally referred to sustainable development as
"development that meets the needs of the present generation without compromising
the ability of future generations to meet their own needs." The same definition is
used in the legislation underpinning Canada’s National Round Table on the
Environment and the Economy, although the Round Table itself has been known to
refer to "development in harmony with the environment.”

Other parties have defined sustainable development as "striking a balance between
the economy and the environment.” Critics point out that such a view perpetuates an
artificial separation of ecology and the economy that is contrary to the spirit and
intention of the Brundtland Report. As one observer notes: "We used to believe that
the world’s economic and the earth’s ecological systems were dual systems, with only
a marginal impact on each other. We now know that, although they remain distinct
in human-[made] institutions, they are totally and irreversibly interlocked in the real
world." (MacNeill in Kirton & Richardson, p. 8) World Bank economist Herman Daly
leads the greening of economics as he suggests that the economy is a subset of the
entire biophysical system, not a separate entity at all.

Some people believe that "sustainable” and "development" have contradictory
connotations: "capable of being maintained" on the one hand, and "growth and
expansion” on the other. Here in British Columbia, our own Round Table on the
Environment and the Economy has adopted a different term to describe its objectives:
Sustainability means "a process or a state that can be maintained indefinitely." In the
words of the Round Table, talking about sustainability "recognizes explicitly that
qualitative development may be maintained, while quantitative growth in the scale of
the economy is constrained by the capacity of the ecosystem to regenerate raw
materials and absorb waste.” In addition to environmental values and economic
prosperity, a third "E"—social equity—is commonly included in the sustainability
equation.

Despite all the talk, and regardless of the forests of reports printed about the
environmental crisis, some observers note a surprising lack of connection between the
concept of sustainability and the way we think and talk about the economy. It has
been suggested that relying on economic indicators such as Gross Domestic Product,
Retail Sales, and Housing Starts, favours "development” more than "sustainability."
John Robinson, a UBC researcher and author of Canada in 2030: The Sustainability
Scenario, points to the "tremendous institutional gridlock" standing in the way of



movement towards a sustainable society. One roadblock is "an economic structure
that gauges its health by increasing consumption of everything from new homes to
clothing fashions." (Munro)

We consult economic statistics for signs that the economy is growing, that the current
economic climate is improving, but we divorce those changes from the accompanying
deterioration of the environmental climate. And, as authors such as Daly and Cobb
have noted, we actually become more impoverished as we consume our natural
capital, although the national accounts indicate growing income. Commonly-used
measures fail to account for the existence and depletion of both natural assets—such
as clean air and water, diversity of species, and the existence of wilderness—and for
human assets—such as literacy, health, and more intangible well-being. This article
examines some issues concerning economic measurement and sustainability. Two
questions to keep in mind: Is it possible to develop a state-of-the-environment
indicator that could be incorporated into economic decision-making? Is it desirable?

On the Relativity of Economic Measures: GNP, GDP, and Hicksian Income

This publication uses the following definitions of GNP and GDP: "Gross Domestic
Product (GDP) is a measure of all goods and services produced within Canada’s
borders on Canadian soil whether produced by Canadians or others. Gross National
Product (GNP) is a measure of all goods and services produced by Canadians
whether in Canada or not." (RESB, April, 1992) However, even without introducing
the paradigm shift to sustainability, defining national income is not as simple as it
may seem.

Simon Kuznets, a pioneer in developing the U.S. system of national accounts,
acknowledged that their conventions ignore significant non-market production and
social well-being. He believed that a single-minded concern with market
measurement precluded one’s ability "to establish the true living conditions (as
opposed to an average standard of living) of a population.” He went on to suggest
that diet would probably be a much better indicator of community well-being than
household income. However, a successor of Kuznets during the 1940s, Milton Gilbert,
entrenched the more limited vision of GNP as the sum of consumer and government
expenditures plus gross investment outlays. This decision effectively excluded social
welfare, working conditions, the value of nonmarket activities, and the distribution of
wealth. (Waring)

But economic accounting techniques are by no means set in stone. Until recently, for
example, the International Monetary Fund compared the relative sizes of national
economies based on GDP in U.S. dollars. At the end of May, that changed. The IMF
now estimates national output by calculating the value of a basket of goods and
services in local currency, comparing it to other nations’ purchasing power, and
multiplying the resulting figure by the country’s total population. The result: Canada
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was removed from the list of ten largest economies, China displaced Germany as the
third largest, India moved from eleventh to sixth place, and Mexico became tenth
rather than twelfth largest. IMF officials believe the new method gives a more
accurate reading of economic progress, including effective per capita income, but
some Less Developed Countries are concerned that it will affect decisions on aid.
(Zagorin)

The well-known economist Sir John Hicks defined "income" as the amount that can
be spent while capital is kept intact. Exceeding this amount leads to impoverishment.
Subtracting depreciation from GNP yields Net National Product or NNP, a closer
approximation of income that is truly sustainable; however, this depreciation refers
only to humanly-created capital, not to underlying natural capital. Furthermore,
national income is intended to approximate added value, yet GNP or GDP also
includes defensive expenditures (those made necessary by economic and social
activity, for example policing, environmental clean-up, even education) which should
instead be considered costs of production. Therefore Daly and Cobb suggest that
Hicksian Income is more correctly equal to: GDP - depreciation - defensive
expenditures - depreciation of natural capital. The last two items are, of course,
extremely difficult to evaluate, but a single example vividly highlights how essential
it is both to distinguish expenditures that do not contribute to value-added and to
account for use of natural resources.

When the Exxon Valdez was grounded off the coast of Alaska, it caused one of the
worst 0il spills ever known. But this disaster, which killed or damaged uncounted
marine life and contaminated miles of shoreline, actually contributed to an upsurge
in Alaska’s GDP. The natural resource base had never been accounted for before, so
the losses to it were not recorded. And the tremendous costs of cleaning up the spill
were considered a boon to the economy, rather than netted out as necessary
defensive expenditures. This example illustrates two of the main weaknesses of
national income accounts: their failure to incorporate the costs of polluting and to
record the value of natural assets.

Natural Capital and Resource Accounting

Like financial and physical capital, natural capital consists of assets. By the same
token, ecological economists and others stress that we can only live off the inferest of
natural capital if we wish to sustain economic well-being. Even if we reach consensus
on this point, there are bound to be disagreements about what actually constitutes
natural or ecological assets.

Let us assume that there are three types of ‘ecological assets’: non-renewable
resources, the limited capacity of a natural system to produce ‘renewable resources’,
and the ability of a natural system to absorb pollutants without long-run effects on
future generations. That said, there is debate about "(which) environmental assets are



irreplaceable” (consider Clayoquot Sound), "the extent to which current (and
projected) future levels of resource use degrade the capital stock of environmental
assets for future generations, the extent to which one resource can be substituted for
another (for instance, a synthetic substance replacing a natural one) and the extent to
which pollutants derived from human activities are damaging the biosphere.” (Mitlin
and Satterthwaite quoted in Roseland, p.8)

Once environmental capital is defined, the next question is how to evaluate it. The
main problem is that present accounting practices do not set a value on natural
resources until they are developed. Thus, an irreplaceable stand of old-growth forest has
no value until it is logged, and mineral deposits are not accounted for until mined.
Similarly, enhancements such as reforestation are not recorded as defensive
expenditures, let alone as investments in an asset.

The provincial Round Table has suggested that resource accounting is probably
appropriate to the British Columbia economy; it would allow some of the measures
that we now have in physical terms (e.g. cubic metres of wood) to be expressed in
financial terms that could be used for economic decision-making. They propose
beginning with one resource sector, and then gradually expanding the new
accounting procedures to all of forestry, mining/petroleum, agriculture, fisheries,
wildlife, and hydro-electricity. The first two steps would be (1) to break out a single
sector from the provincial GDP accounts and then (2) to develop an index of resource
health, for example through interviews with experts in the field. Later, such data
could be broken down regionally. And ultimately a comprehensive environmental
and social welfare index could be developed for the entire B.C. economy. (BC Round
Table, 1991)

The Index of Sustainable Economic Welfare

The Round Table’s last suggestion could be implemented relatively quickly. World
Bank economist Herman Daly and co-author John Cobb have already built on the
work of other economists in the field to develop what they call an Index of
Sustainable Economic Welfare (ISEW). In an appendix to their 1989 book, For the
Common Good, the authors share their data and give a step-by-step explanation of the
methodology they used to calculate the ISEW for the U.S. economy for the period
1950-1986. The following figure displays their results.

Daly and Cobb’s data sources and techniques could be adapted to develop an ISEW
for the B.C. economy, particularly since they have scrupulously documented their
underlying assumptions and rationale. Briefly, their method begins with an amount
for each year’s personal consumption expenditures. This figure is divided by an
index of distributional inequality, which is based on the degree of difference between
the highest income quintile and the four lowest quintiles, then multiplied by 100. The
result, "Weighted Personal Consumption,” becomes the base to which the following




and other values are either added or subtracted:

an imputed value for unpaid household work;

adjustments for depreciation of consumer durables;

the addition of a portion of government expenditures on roadways, education
and health;

the deletion of certain private expenditures on health and education;
adjustments for national advertising costs and for costs of commuting,
urbanization, and auto accidents;

*  adjustments for environmental degradation such as water, air, and noise
pollution; loss of wetlands and farmland; depletion of non-renewable
resources, and long-term environmental damage; and

¢  adjustments for net capital growth and net international position.
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trend over the study period. Per capita ISEW, on the other hand, followed a similar
pattern until levelling off in the 70s and then beginning to tumble in the 80s. Daly
and Cobb acknowledge that it is difficult to quantify resource depletion and long-
term environmental damage, so they also calculate a modified ISEW without these
factors. Interestingly, it shows the same pattern of minimal growth in the 70s and
declines in the 80s, demonstrating that the ISEW is a relatively robust measure.

The task of finding data for British Columbia has been simplified with the recent
publication of the first State of the Environment Report for this province.

State of the Environment (SOE) Reporting

The British Columbia and federal governments have just released a jointly-developed



State of the Environment Report for British Columbia, following the example of
two national reports and provincial reports for Saskatchewan, Manitoba, and Quebec.
The authors acknowledge that comprehensive environmental reporting is in its
infancy so some arbitrary decisions had to be made about what to include.
Furthermore, adequate data or benchmarks may be lacking, or there may be data but
no adequate means of evaluating its significance. However, the existence of SOEs for
Canada, B.C. and other provinces is a significant step in establishing a common
database of environmental information that can be applied in economic decision-
making,.

Four fundamental questions provided the framework for B.C.'s SOE:

What is happening in the environment?
Why is it happening?

Why is it significant?

What are we doing about it?

The report summarizes a number of environmental indicators that can potentially
measure environmental effects. These can be measures of stress, physical and chemical
condition, and biological response to stressors. They can also be broken down into
indicators of the state of our air, water, plants and animals, and land. The report makes
only a few passing references to energy use, possibly because energy is the domain of
other government departments. Whatever the institutional and organizational
reasons, the omission is significant because a fair amount of theoretical work has
been done around using energy equivalents as indicators of sustainability.

Here are some highlights of the British Columbia State of the Environment Report:

Population

* Population is expected to increase by 50% in the next 24 years.

e The southwest corner of the province has less than 3% of B.C.’s area but two-
thirds of its people.

Waste Generation

* B.C. generates more waste per person than any developed country.

* More than half of B.C. households are now using curbside recycling but 64%
of the 2.4 million tonnes of solid waste we generate each year is landfilled.

» It is predicted that about 60% of the province’'s 236 landfills will be full by the
year 2000 if waste management practices are not changed.

* More than 110 000 tonnes of hazardous wastes are generated each year. There
is no hazardous waste treatment facility in B.C.

Energy Consumption
* Because of relatively low energy costs, B.C. has an energy-intensive industrial
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base—mostly paper and metals. Industrial uses account for about half of total energy
use and transportation for another quarter. Accordingly, British Columbians use 20%
more energy per capita than other Canadians, and about 300% more per person than
the Japanese.

Air Quality

* Atmospheric lead levels have declined significantly since 1990. There is also
less carbon monoxide in urban areas and less sulphur dioxide in Trail.

e Problems with sulphur dioxide, ozone, and hydrogen sulphide continue.

e Efforts to reduce vehicle emissions in the Lower Mainland will probably be
counteracted by population increases.

Land Use

¢ More than 50 km? of rural land in Greater Vancouver and Victoria was lost to
urban uses between 1981 and 1986.

¢ Between 1973 and 1990, the amount of farmland in southwestern B.C. in the
Agricultural Land Reserve declined by 8.5%.

The report also summarizes micro-indicators for contaminants, water supply and
quality, biological diversity, habitat protection, fish, and forests. B.C.’s first SOE is a
handy and well-presented reference for anyone who wants to know about the
environment in our province or its various ecoprovinces. It can be obtained from the
Public Affairs Branch, Ministry of Environment, Lands and Parks, Victoria, 387-9422;
or Environment Canada Communications, North Vancouver, 666-5900.

Other Macro-Indicators

This article has considered the need for a simple yet comprehensive indicator of
sustainability, and has examined a potential data source for development of such an
indicator. There is currently a great deal of theoretical and applied work underway
on environmental indicators which deserve attention. Here then is a very brief
overview of some of them,

Photosynthetic Usage

Stanford University’s Paul Ehrlich and Peter Vitousek calculate that humans use or
pre-empt about 25% of the world’s total photosynthetic capacity and about 40% of
the earth’s land-based capacity.

Embodied Energy or Emergy

Some theoreticians suggest replacing economic units of transaction with a new

measure of the amount of solar energy embedded in a product. Howard Odum of the
University of Florida proposes referring to these embodied energy units as "emergy".






