


THE BAROMETER OF SUSTAINABILITY 

The barometer of sustainability is a simple method of assessing and communicating progress 
toward sustainability that: 

• could be used at any level (local, provincial, national, international); 

• combines assessments of the ecosystem and the human system into a single assessment 
of sustainability without trading one off against the other; 

• uses a framework of indicative issues (four for the ecosystem, four for the human 
system), facilitating comparison among assessments and links between assessments at 
different levels (e.g., between local and national); 

• allows users to choose the indicators (within each indicative issue) that they consider 
to be most appropriate for their own conditions and priorities. 

The barometer of sustainability is designed to meet three needs: 

• the need for a simple and vivid way of portraying progress toward sustainability; 

• the need to arrive at a logical and manageable set of indicators; 

• the need to give users (local and national) the flexibility to choose their own indicators 
while providing a framework that would enable different assessments to be compared 
and linked. 
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This paper is in three parts. The first part proposes a barometer of progress toward a 
sustainable society-an approach intended to overcome some major problems with ass·essing 
sustainability. The second part discusses how the barometer could be used in local assessments 
of sustainability. The third part discusses how it could be used in global assessments, with 
particular reference to the work of the United Nations and the Commission on Sustainable 
Development. 

I. A barometer of progress toward a sustainable society 

In a landmark contribution to the literature on sustainable development, Hodge ( I995, 
summarized in Hodge I993) discusses the difficulties encountered by many current attempts 
to assess sustainability. In most cases, they identify indicators without first defining a model 
of the system and a goal. The result is an unwieldy number of indicators whose relationship to 
the real world is unclear and that may not be relevant to what people want to achieve. 

A sound model of the system, and a goal that is consistent with that model, clarify what 
information is most important for assessment. They facilitate selection of a few indicative 
issues, freeing the assessor from collecting unnecessary data. Without them, the tendency is to 
amass a plethora of indicators, producing a lot of noise and no message. 

Even when indicators are reduced to a manageable number, weighing one set of indicators 
against another remains a major problem. If things are going well in one area, badly in 
another, and ok in a third, what is the assessment overall? If environmental conditions are 
improving, the economy is stagnating, and societal changes are confusing, how do we tell 
whether we are going forward, backward or nowhere? 

The barometer of progress toward sustainable societies proposed here is based on a model of 
the system that overcomes this problem. The model is the egg of sustainability (Figure I). 
This consists of the human system (the yolk) within the ecosystem (the white). For an egg to 
be good, both the yolk and the white have to be good. If either is bad, the egg is bad. So it is 
with sustainability. A society is sustainable only if both the human condition and the condition 
of the ecosystem are satisfactory or improving. If either is unsatisfactory or worsening, the 
society is unsustainable. · 
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The egg of sustainability expresses a basic truth: people are an integral part of the ecosystem 
and the wellbeing of one is bound up in the wellbeing of the other. Hence the condition of 
each is equally important, and one cannot be traded off against the other. 

By contrast, the common three-dimensional model of sustainability (economic sustainability 
+ environmental sustainability + social sustainability) arbitrarily divides the human system 
into economy and society and places it outside the ecosystem. It obliges people to balance 
economic, social and environmental concerns (virtually impossible to do), and reduces the 
importance of the environment. It sets human and ecological needs against each other rather 
than accommodating both: sustainability cannot be achieved by compensating for reduced 
environmental goods with increased economic or social goods (or vice versa). 

Given that people and the ecosystem are equally important, a logical goal is to improve and 
maintain the wellbeing of people and the ecosystem: 

Ecosystem wellbeing is a condition in which ecosystems maintain their quality and 
diversity and thus their potential to adapt to change and provide a wide range of choices 
and opportunities for the future. 

Human wellbeing is a condition in which all members of society are able to define and 
meet their needs and have a large range of choices and opportunities to fulfil their 
potential. 

Assessment of progress toward sustainability therefore needs to assess the conditions of the 
ecosystem and the human system separately. However, it should do so in a way that allows a 
conclusion to be drawn about progress overall. Theoretically, an index of sustainability could 
do this. But it would provide no way of telling whether improvements in human wellbeing 
were being won at the expense of declines in ecosystem wellbeing (or vice versa). 
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The proposed barometer of progress toward a sustainable society overcomes this problem by 
providing: 

• a simple qualitative classification of the conditions of the ecosystem and human 
system; and 

• a means of combining assessment of the ecosystem and human system into a single 
reading (without trading one off against the other). 

The barometer is shown in Table I. Conditions (of the human system or the ecosystem) are 
classified as good, bad, improving, declining, or intermediate (neither good nor bad, with no 
clear trend). Progress toward a sustainable society can be read from the combination of 
conditions. If both conditions are good, the society is sustainable. If they are a combination of 
good and improving, it is potentially sustainable. If either condition is bad, the society is 
unsustainable. If neither is bad but one is declining, the society is potentially unsustainable. If 
both are neither good nor bad, but no trend is discernable, the society is intermediate. 

HUMAN ECOSYSTEM CONDITION 
SYSTEM 

CONDITION BAD DECLINING INTERMEDIATE IMPROVING GOOD 

GOOD UNSUSTAINABLE POTENTIALLY POTENT! ALLY POTENTIALLY SUSTAINABLE 
UNSUSTAINABLE SUSTAINABLE SUSTAINABLE 

IMPROVING UNSUSTAINABLE POTENTIALLY POTENT! ALLY POTENTIALLY POTENTIALLY 
UNSUSTAINABLE SUSTAINABLE SUSTAINABLE SUSTAINABLE 

INTERMEDIATE UNSUSTAINABLE POTENT! ALLY INTERMEDIATE POTENTIALLY POTENTIALLY 
UNSUSTAINABLE SUSTAINABLE SUSTAINABLE 

DECLINING UNSUSTAINABLE POTENTIALLY POTENTIALLY POTENTIALLY POTENTIALLY 
UNSUSTAINABLE UNSUSTAINABLE UNSUSTAINABLE UNSUSTAINABLE 

BAD UNSUSTAINABLE UNSUSTAINABLE UNSUSTAINABLE UNSUSTAINABLE UNSUSTAINABLE 

Table I. Combining assessments of the ecosystem and human system into a single reading. 
Progress is toward the top right corner. 

This method has the power of an index of sustainability without the pitfalls. A single word or 
phrase is memorable and instantly intelligible, without the spurious precision of a number. 
Its obviously qualitative nature is a clear signal that a judgement is being made. Anyone can 
examine the constituent assessments of the ecosystem and human system to see how the 
judgement was reached. 

The soundness of the judgement depends on how the ecosystem and human system are 
assessed. The approach proposed here is to assess a few indicative issues and combine the 
results into the conclusion of "good", "bad", "improving", "declining", or "intermediate". The 
fewer the issues the less difficult they will be to combine. 
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Four indicativ~ues of the condition of the ecosystem are: 

Ecosystem naturalness/conversion. How much of the ecosystem is natural, modified, 
cultivated, or built. This provides a bird's-eye view of the scale and rate of human impact 
on the ecosystem; and a context for assessing degradation, diversity loss, and resource 
depletion. 

Ecosystem quality/degradation. The extent and severity of degradation of air, water, and 
land. Degradation includes pollution. 

Biodiversity maintenance/loss. Whether the diversity of ecological communities, wild 
species, and domesticated varieties and breeds is being maintained or is declining. 

Resource conservation/depletion. Whether timber, fisheries, forage, wildlife and other 
resources supplied by th~ .. ecosystem are being maintained or depleted. 

1,, ,, •' ~ 
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Four indicative j,Siues of the condition of the human system are: 

Human health. Longevity, good health, access to healthful living conditions (clean water, 
sanitation). A long and healthy life increases the opportunity for a person to pursue goals 
and develop abilities. 

Access to resources. Income, employment, and access to material goods including 
technology. Money and other resources expand opportunities and provide means to 
exploit them. 

Knowledge. The knowledge system includes education, training, and research. It equips 
individuals, organizations and society to fulfil their potential, improve understanding of 
the ecosystem and human system, learn from experience, and adapt to changing 
conditions. 

Institutions. The institutional system of values, customs, laws, incentives and 
organizations enables society to manage people's relationships with each other and with 
the ecosystem. 

The four ecosystem issues and the four human issues are intended to represent the main 
dimensions of ecosystem wellbeing and human wellbeing respectively. Therefore, it is better to 
assess selected aspects of all eight of them than to cover some comprehensively and neglect 
others. Indicators need to be chosen for each of the indicative issues. They should be few, or 
readily combined into a single macro-indicator or index (taking care to ensure that the 
indicators are of the same type and therefore combinable); and as easily monitored as 
possible. For each indicative issue, the society (or the assessor) defines a "good" condition to 
which it aspires and a "bad" condition that is unacceptable. If either condition pertains, the 
status of the issue is assessed as "good" or "bad". If the condition is neither "good" nor "bad, the 
status of the issue is assessed as "declining" or "improving" depending on the trend. If there is 
no clear trend, it is classified simply as "intermediate". · 
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The assessments of the indicative issues are summed into one assessment of the ecosystem 
and another of the human system, according to the following combinations: 

at least one "good"; remainder "good", "improving", or "intermediate"; no "bad" or 
"declining" = GOOD 

one or more "bad" = BAD 

two or more "good" or "improving"; no more than one "declining"; no "bad" = IMPROVING 

one "good"; one or more "improving"; no more than one "declining"; no "bad" = IMPROVING 

one "good" or "improving"; no more than one "declining"; DO "bad" = INTERMEDIATE 

two "good" or "improving"; two "declining"; no "bad" = INTERMEDIATE 

any other combination= DECLINING 

This method, whereby "bad" outweighs "good", ensures that progress with one issue is not at 
the expense of another issue. For example, it would not be acceptable to increase resource 
productivity at the expense of biodiversity or to increase income at the expense of health. 

The eight indicative issues are briefly described below. The issues cover a wide range of 
ecological and human concerns. It is intended that assessments would address selected 
concerns within each issue, the choice of concern depending partly on the priorities of the 
society in question and partly on the data available to it. Suggested indicators are included for 
illustration only. Indicators could be selected from those listed or other indicators could be 
chosen. "Good" and "bad" conditions are not defined. 

Ecosystem naturalness/conversion 

Ecosystem naturalness/conversion reveals the scale and rate of human impact on the 
ecosystem. Ecosystem conversion levels are classified in Table 2. Conversion levels of land 
ecosystems can be assessed easily with satellite imagery or aerial photographs; but differences 
between natural and modified aquatic ecosystems are difficult to determine without field 
assessment. Initially, therefore, it is likely that assessments will be restricted to the land. 

Areas that are mixtures of small patches of natural, modified, cultivated and built (or any two 
or more of these) may be defined as predominantly natural, modified, cultivated or built, 
depending on which covers the most total area. "Small" means smaller than the mapping unit, 
which depends on the scale of the map. 
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CONVERSION LEVEL DEFINITION 

NATURAL The scale & rate of human impact on the 
Negligibly to lightly human-influenced ecosystem are of the same order as the impact of 

other organisms 

MODIFIED Not cultivated but human impact on the 
Moderately to heavily human-influenced ecosystem is greater than that of other species 

CULTIVATED Cultivated 
Human-dominated 

BUILT Covered by roads, buildings or other human 
Human-centred structures 

Table 2. Classification of ecosystem conversion levels. 

Ecosystem quality/degradation 

Indices of air quality, water quality and land quality could be developed and then combined 
into an index of ecosystem quality. 

The air quality index could be constructed on the basis of the extent to which the following 
targets are met: 

• All greenhouse gas emissions at or below 1990 levels. 

• Zero use of halons and CFCs; declining use of HCFCs (ozone depleters). 

• Levels of nitrogen oxides (N02), ground-level ozone (03), sulphur dioxide (502), total 
suspended particulates (TSP), lead, hydrogen sulphide (H2S), and carbon monoxide 
(CO) at or below maximum desirable concentrations. 

The water quality index could be constructed on the basis of the extent to which fresh water 
and marine quality criteria (recommended safe conditions or limits) are met for: biochemical 
oxygen demand (BOD), pH, nutrients, algae, particulates, cyanide, PCBs, nitrogen 
compounds, chlorine compounds, fluoride compounds, aluminum, copper, lead, mercury, 
molybdenum, and fecal coliforms. 

The land quality index could be constructed on the basis of the percentage of total land area 
affected by soil loss (erosion above background rates), soil degradation (salinization, 
waterlogging), waste disposal, disturbance by mining, or any combination of these. 
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Biodiversity maintenance/loss 

Indices of ecosystem diversity maintenance, species diversity maintenance and genetic 
diversity maintenance could be developed and then combined into an index of biodiversity 
maintenance. 

Ecosystems and ecological communities may be of any size (from a rock pool to an ocean) 
depending on who is defining them. A practical scale for assessment is one that provides 
enough detail to be informative but not so much that it is unmanageable. Usually, the limiting 
factor will be the availability of maps of vegetation, biogeoclimatic zones, or other ecological 
classification system. In British Columbia (Canada), for example, a practical scale for assessing 
maintenance of ecosystem diversity is the biogeoclimatic subzone {n=79) or the ecosection 
{n= 78). Using satellite imagery, an index of ecosystem diversity maintenance could be 
constructed on the basis of the percentage of each biogeoclimatic subzone or ecosection that is 
natural in patches of~ 10,000 ha and/or natural + modified in patches of~ 100,000 ha. 

The index of species diversity maintenance could be constructed on the basis of the 
percentage of native species that are endangered or threatened. Obviously, this can cover only 
those species groups that have been inventoried and are being monitored. The best known 
groups are usually vascular plants, vertebrates, and certain invertebrates such as butterflies. 

Ideally, the index of genetic diversity maintenance would cover crop varieties, livestock 
breeds, and wild populations whose genetic status is a matter of conservation concern (such as 
salmon populations in North America). One indicator could be the number of crop varieties 
and livestock breeds of selected species grown today as a percentage of the number grown 25 
years ago (preferably with a correction factor for relatedness or uniformity). The species 
selected will depend on available information. With respect to wild species such as salmon, an 
indicator could be the percentage of populations that are endangered or threatened. 

Resource conservation/depletion 

Indices of resource conservation could be developed for timber, wild plants (other than 
timber), fish and aquatic invertebrates, wild animals (other than fish and aquatic 
invertebrates), fossil fuels, and metals. They could then be combined into an index of resource 
conservation. 

For each group of living resources, an index of resource conservation could be constructed on 
the basis of the percentage that is harvested at or below the rate of renewal. For each group of 
nonliving resources (fossil fuels and metals), an index of resource conservation could be 
constructed on the base of the percentage that is extracted at or below the rate of increase of 
proven reserves. 
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Human health 

Life expectancy (years) at birth is a good indicator of human health, reflecting the 
healthfulness of living conditions and access to clean water, sanitation, and medical services. 
Infant mortality and maternal mortality rates are supplementary indicators. In countries that 
enjoy high standards of health, the concern is not so much the health of the average citizen as 
of that of disadvantaged groups. An index of health could be constructed on the basis of the 
life expectancy at birth of the least advantaged fifth of the population or of particular 
disadvantaged groups. 

Access to resources 

In its pioneering Human Development Index (e.g., UNDP 1994), the United Nations 
Development Programme uses income to measure access to resources. Its chosen indicator is 
per capita Gross Domestic Product, adjusted to account for national differences in purchasing 
power and the distorting effect of official exchange rates, and adjusted further to reflect 
diminishing returns from income (a marginal increase in income means more to the poor than 
it does to the rich). 

Access to the resources people require to live and to enlarge and exploit opportunities is a 
universal need. But different societies value different resources. For some people, job security 
is more important than money. In pastoral societies, wealth is expressed in cows. Income is a 
valid indicator (and is especially useful in international comparisons), but there are many 
others-from employment to material goods, such as housing or technology. 

As with health, differences within the population are at least as important as the average. 
They may be revealed by looking at the least advantaged fifth of the population, female-male 
differences, rural-urban differences, or particular disadvantaged groups. 

Knowledge 

The knowledge system equips people to fulfil their potential and develop the information and 
skills required to live sustainably. It includes formal and informal education, and research. If 
formal education is the main focus, an education index could be constructed using key 
indicators of education participation and attainment. These include literacy and numeracy 
rates, mean years of schooling, the high school drop-out rate, and percentage of the 
population completing tertiary education. As with health and access to resources, it is 
important to note differences within the population. 
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Institutions 

This issue covers society's institutional capacity to manage people's relationships with each 
other and the ecosystem. One component is human rights or the level of concern and respect 
for other people (indicators include crime rates, the incidence of domestic and public violence, 
and recognition of basic human freedoms). Other components are: 

• The extent to which values and customs promote sustainability (ecosystem wellbeing 
+ human wellbeing). 

• The existence of mutually supportive laws and incentives in favour of sustainability. 

• A system of governance that is integrative, anticipatory, and participatory. 

Indicators of this last aspect include: 

• Adoption of mechanisms to integrate ecosystem and human concerns. 

• Improvement of monitoring and assessment capacities and their use in decision 
making. 

• Involvement of communities, interest groups and individuals in decision making. 

More than with any other issue, assessment of institutions can fall into the trap of trivial 
measurement----counting meetings rather than determining what the meetings achieve; 
charting the formation of committees or the adoption of paper plans rather than whether the 
committees do anything or the plans are implemented. To avoid this, institutional indicators 
require analysis as well as monitoring. 

2. Using the barometer in local assessments of sustainability 

The barometer of sustainability offers two benefits for local assessments: 

• A way of showing progress toward a sustainable society that takes account of both the 
human system and the ecosystem without trading one off against the other. 

• Selection of four issues for determining the condition of the ecosystem and four for 
determining the condition of the human system, covering the main dimensions of 
human and ecosystem wellbeing while allowing users to focus on their own priorities 
within each issue. 

In local assessments of sustainability, the local people decide what questions they want to ask. 
Outsiders may pose their own questions, but these are intended only as an initial stimulus. To 
assist participatory assessment teams, members of IUCN's International Assessment Team 
(e.g., Dudley 1994; Lee-Smith 1994) have compiled examples of such initial questions, under 
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the following headings: 

I. How well is the ecosystem doing? 
2. How well are people doing? 
3. What are the main interactions between people and the ecosystem? 
4. What are your values? 
5. Who is causing ecosystem and human problems and why? 
6. Who is doing what to tackle ecosystem and human problems? 
7. What needs to be done? 
8. How would you measure progress? 

The indicative issues of the barometer of sustainability provide a framework for the first two 
questions. Their use would provide a degree of comparability among local assessments but 
would not force them into a rigid and alien format. The issues are broad enough to 
accommodate the concerns of most if not all societies and give room for widely differing 
priorities from community to community. 

The language used to describe the issues may be unfamiliar to some communities and require 
explanation and discussion. However, the underlying concepts are intuitively obvious. Once 
expressed in the community's own jargon and in terms of its particular interests, they are easy 
to grasp. 

3. Using the barometer in global assessments of sustainability

The barometer provides the same benefits for national and international assessments as for 
local assessments. The need for a method of summing an array of indicators into an 
intelligible message is evident from the "menu" of sustainable development indicators 
currently being developed by the United Nations (UN) to assist national and international 
reporting on the implementation of Agenda 21 (UNDPCSD 1995). 

The indicators are intended to meet the following criteria: 

• 
• 
• 
• 

• 
• 
• 
• 
• 

Primarily national in scale or scope . 
Relevant to the main objective of assessing progress toward sustainable development . 
Clear, simple, and unambiguous . 
Realizable by national governments, given their logistic, time, technical and other 
constraints. 
Conceptually well founded . 
Limited in number. 
Broad in coverage of Agenda 21 and all aspects of sustainable development. 
Representative of an international consensus (to the extent possible) . 
Dependent on data that are readily available at reasonable cost, adequately 
documented, of known quality, and regularly updated. 
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The menu is expected eventually to cover all chapters of Agenda 21. At present, indicators are 
lacking for chapters 13 (Sustainable mountain development), 16 (Biotechnology), 19 (Toxic 
chemicals), 34 (Transfer of technology), 35 (Science), 37 (Capacity-building), and for some 
aspects of other chapters (notably differences between rich and poor). Even so, the menu 
already consists of 133 indicators. It is intended that users select indicators from the menu, 
not use them all. Even so, without a clear and simple framework, such a large number is 
cumbersome and confusing. No guidance is given on how to weigh changes in one indicator 
against changes in another. Consequently, it is impossible to get a sense of direction from the 
menu-to tell whether progress is being made toward sustainability or not. 

The eight indicative issues for the barometer of sustainability provide a simple yet 
comprehensive framework. Tables 3-11 regroup the 133 indicators into the eight indicative 
issues (one table per issue). Otherwise the organization of the menu is retained to help people 
familiar with the menu to follow the tables. Indicators relate to Agenda 21 chapters, which are 
grouped into social, economic, environmental and institutional categories. Indicators are also 
classified as "Driving Force", "State" or "Response" (DSR) indicators. ("States" are particular 
ecological or human conditions. "Driving Forces" are human activities or processes that have 
an impact on such conditions. "Responses" are policies, legislation and other initiatives 
intended to move the conditions toward sustainability.) 

UNDPCSD (1995) states that it is "important to address the challenge offully integrating 
social, economic, environmental and institutional aspects of sustainable development. Much 
further work .. .is needed in order to understand and explain these interlinkages". But the 
division of the human system into social, economic and institutional categories is wholly 
artificial. Unnecessary work would be avoided by adopting the simpler model of the ecosystem 
and the human system. 

Tables 3-11 show that the eight indicative issues accommodate all of the indicators in the 
menu except those for "demographic dynamics" (Table 11 ). The barometer portrays the 
conditions or states of the ecosystem and human system. It is not intended to cover the 
factors that cause the conditions to change. This lack could be remedied by providing for a 
companion set of indicators covering causal factors, including population indicators. 
Other indicators might fit better in this set than under one of the indicative issues: for 
example, rate of growth of urban population (Table 3), population growth in coastal areas 
(Table 5), annual energy consumption per capita (Table 6), ratio of net resource transfer/GDP 
(Table 9). Perhaps other Driving Force indicators also should be placed in this companion set 
-particularly those that drive change and so better fit the term "Driving Force" than 
phenomena such as discharges of oil (Table 5) which are lower order impacts (pressures), or 
deforestation rate (Table 3), emissions of C02 (Table 5) or GDP per capita growth rate (Table 
9), which are simple rate equivalents of state indicators. 

Similarly, the Response indicators in the menu (Tables 3-11) could go into a companion set of 
indicators of responses. Separating them from the indicators of the conditions of the 
ecosystem and human system would go some way to reducing two problems with the 
Response indicators as they are presented in the menu. First, responses are the most context
specific of the three types of indicator: what works in one society or at one time may not work 
in another society or at some other time. Second, no matter how many disclaimers are made 
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to the contrary, Response indicators will be interpreted as appropriate and adequate responses 
to the corresponding States and Driving Forces. Often they are not. Protected areas alone will 
not reduce extinctions (Table 4). Spending money on pollution control (Table 5) may not be 
as efficient a response as changing production processes. A large number of local government 
employees may simply mean that there is an expensive bureaucracy (Table 10). 

Separating true Driving Force (cause) and Response indicators from the body of indicators of 
the conditions of the ecosystem and human system would make the menu easier to 
understand and use. The indicators for the eight indicator issues would largely be State 
indicators, supplemented with rate (pressure) indicators when they provide earlier warning of 
change or when State indicators are hard to obtain. 

Arranging the menu by indicative issue also reveals where indicators need modification or 
strengthening, or where additional indicators would be most useful. The issue requiring most 
improvement is ecosystem naturalness/conversion (Table 3). The menu's indicators relate to 
this issue only indirectly. Coverage of urban areas is patchy (megacities and marginal 
settlements); and coverage of the rest of the land area is limited to arable land and forests. 
Indicators of deforestation, forest area, and reforestation, do not distinguish between 
modification and loss of forest or between natural and artificial regeneration. Replacing or 
supplementing these indicators with one indicator-the percentages of land area that are 
natural, modified, cultivated, or built-would yield both the information provided by the 
existing indicators and much more. The percentages could be disaggregated to distinguish 
between forest and non-forest land and between mountain and lowland areas. This would 
allow the tracking of changes in natural, modified, and planted forests; and would contribute 
valuable information for reporting on sustainable mountain development (not yet covered by 
the UN indicators) as well as on human settlements, land resources, and agriculture. Although 
the required information is not published, it could be obtained quite easily from satellite 
imagery. 

The indicator of biodiversity maintenance/loss (Table 4) would be more informative if it were 
the percentage of species that are threatened rather than the number of threatened species, 
since the number of threatened species could merely reflect the size and species-richness of 
the country. 

Similarly, in Table 5 (ecosystem quality/degradation), the percentages of land area affected by 
soil erosion, salinization and waterlogging, and hazardous waste, would be more informative 
than the actual area. This would also cover the percentage of land area affected by 
desertification, so it would not be necessary to have a separate indicator for this. Also in Table 
5, it would be simpler to have a common set of indicators for both fresh and marine waters
either discharges or concentrations of pollutants. 

It would be helpful if the resource conservation/depletion indicators (Table 6) were brought 
into line with each other: depletion of mineral and energy reserves as a percentage of proven 
reserves; annual withdrawals of water as a percentage of available water; catches of marine and 
freshwater species as a percentage of maximum sustainable yield (MSY) levels (freshwater 
catches are not listed at present); and timber removals as a percentage of timber renewal. 
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The institutional indicators (Table 10) illustrate the difficulty of developing non-trivial 
measures of institutional progress. A programme of integrated environmental and economic 
accounting is significant only if it influences policies. Sustainable development strategies and 
national councils for sustainable development are meaningless if they are merely documents 
and talking shops. Better institutional indicators need to be developed. 

INDICATIVE ISSUE: ECOSYSTEM NATURALNESS/CONVERSION 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 7: Human Rate of growth of urban % of population in urban 
settlements (including population (%) areas 
traffic & transport) Number of megacities Area & population of 

(I 0 mill. or more) marginal settlements 
(km2

, no.) 

ENVIRONMENTAL 
Chapter I 0: Planning & Land use 
management of land 
resources 

Chapter 14: Promoting Arable land (ha) per 
sustainable agriculture & capita 
rural development 

Chapter I I: Combating Deforestation rate Forest area (km2
) Reforestation rate 

deforestation (km2/annum) (km2/annum) 
Protected forest area as 
% of total land area 

Table 3. UN indicators relating to ecosystem naturalness/conversion. 

INDICATIVE ISSUE: BIODIVERSITY MAINTENANCE/LOSS 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

ENVIRONMENTAL 
Chapter 15: Threatened, extinct Protected area as % of 
Conservation of species (no.) total land area 
biological diversity 

Table 4. UN indicators relating to biodiversity maintenance/loss. 
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INDICATIVE ISSUE: ECOSYSTEM QUALITY/DEGRADATION 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

ENVIRONMENTAL 
Chapter 18: Freshwater Concentration of fecal Waste water treatment 
resources coliform in freshwater (% of population served, 

bodies (no./100 ml) total & by type of 
BOD & COD in water treatment) 
bodies (mgll) 

Chapter 17: Protection of Population growth in Algae index Participation in maritime 
the oceans, seas & coastal areas (%) treaties/agreements 
coastal areas Discharges of oil into (yes/no) 

coastal areas ( t) 
Releases of N & P to 
coastal waters (t) 

Chapter I 0: Planning & Area affected by soil 
management of land erosion (km2

)/ erosion 
resources index 

Chapter 12: Combating Livestock levels per km2 Land affected by 
desertification & drought in dryland areas desertification (km2

)/ 

Population living below desertification index 
poverty line in dryland Drought frequency 
areas(%) 

Chapter 14: Promoting Use of agricultural Area affected by Area of land reclaimed 
sustainable agriculture & pesticides (t/km2

) salinization & (km2
) 

rural development Use of fertilizers (t/km2
) waterlogging (km2

) 

Irrigation% of arable 
land 

Chapter 9: Protection of Emissions of C02 (t) Ambient concentrations Expenditure (US$) on air 
the atmosphere Emissions of SO, & NO, of CO, SO,, NO,, 0 1 & pollution abatement 

(t) TSP in urban areas Reductions in the 
Consumption of ozone (ppm) emissions of C02, SO, & 
depleting substances (t) NO, (%'year) 

Chapter 21 : Solid wastes Generation of industrial Waste disposed/capita (t) Expenditure on waste 
& sewage-related issues & municipal waste (t) collection & treatment 

Waste recycling rates (%) 
Municipal waste disposal 
(t/capita) 
Waste reduction rates 
per unit of GDP (t/year) 

Chapters 20 & 22: Generation of hazardous Area of land Expenditure on 
Hazardous wastes waste (t) contaminated by hazardous waste 

Imports & exports of hazardous waste (km2
) treatment (US$) 

hazardous waste (t) 

Table 5. UN indicators relating to ecosystem quality/degradation. 
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INDICATIVE ISSUE: RESOURCE CONSERVATION/DEPLETION 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 7: Human Transport fuel Expenditure on public 
settlements (incl. traffic consumption per capita transport (US$) 
& transport) 

ECONOMIC 
Chapter 4: Consumption Depletion of mineral Proven mineral reserves Ratio of consumption of 
& production patterns resources(% of proven ( t) renewable resources over 

reserves) Proven energy reserves nonrenewable resources 
Annual energy (oil equivalents) (%) 
consumption per capita Lifetime of proven energy 
(J) reserves (years) 

Share of natural resource 
intensive industries in 
manufacturing value 
added(%) 
Share of manufactures in 
merchandise exports(%) 

ENVIRONMENTAL 
Chapter 18: Freshwater Annual withdrawals of Groundwater reserves 
resources ground & surface water (m-~) 

as % of available water 
Domestic consumption 
of water per capita (m.1

) 

Chapter 17: Protection of Catches of marine species Deviation in stock of Participation in maritime 
the oceans, seas & (t) marine species from MSY treaties/agreements 
coastal areas level(%) (yes/no) 

Ratio between MSY 
abundance & actual 
average abundance(%) 

Chapter 12: Combating Fuelwood consumption 
desertification & drought per capita (m.1

) 

Chapter I I: Combating Annual roundwood Timber stocks (m.1
) 

deforestation production (m.1) Wood as % of energy 
consumption 

Table 6. UN indicators relating to resource conservation/depletion. 
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INDICATIVE ISSUE: HUMAN HEALTH 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 6: Protecting & % of people without Infant mortality rate (per % GOP spent on health 
promoting human health access to sufficient & 1,000 live births) % of population covered 

safe drinking water Life expectancy at birth by primary health care 
% of people without (years) % of eligible population 
access to adequate Maternal mortality rate fully immunized against 
sanitation (per 1,000 live births) key communicable 
% of people exposed to diseases 
high concentrations of % of women of child-
health damaging air bearing age using! with 
pollution access to family planning 
% of people without % of national health 
adequate food supply expenditure devoted to 

local health services 

Chapter 7: Human Cost (US$)/number of 
settlements (incl. traffic injuries & fatalities 
& transport) related to natural 

disasters 

Table 7. UN indicators relating to human health. 

INDICATIVE ISSUE: KNOWLEDGE SYSTEM 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 36: Promoting Rate of growth of school Adult literacy rate (%) %GOP spent on 
education, public age population Population reaching education 
awareness & training Primary school grade 5 in primary Females per I 00 males in 
(incl. gender issues) enrollment ratio (%) education(%) secondary school 

Secondary school Mean number of years of 
enrollment ratio (%) schooling 

ENVIRONMENTAL 
Chapter 14: Promoting Cost of extension services 
sustainable agriculture & provided & cost of 
rural development agricultural research 

(US$) 

INSTITUTIONAL 
Chapters 8, 38, 39, 40: Existence of database for 
Decision-making traditional knowledge 
structures information (yes/no) 

Table 8. UN indicators relating to the knowledge system. 
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INDICATIVE ISSUE: ACCESS TO RESOURCES 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 3: Poverty Employment rate (%) Population living in 

Ratio of average female absolute poverty (no. & 
wage to average male %) 
wage(%) Gini coefficient of 

income 

Chapter 36: Promoting Women per 100 men in 
education, public the labour force 
awareness & training 
(incl. gender issues) 

Chapter 7: Human Floor area per person Expenditure on low-cost 
settlements (incl. traffic (m.l) housing (US$) 
& transport) House price to income Infrastructure 

ratio expenditure per capita 
(US$) 
The housing credit 
portfolio 

ECONOMIC 
Chapter 2: International Real GOP per capita GOP per capita (US$) Investment share in GOP 
cooperation growth rate (%) EDP per capita (%) 

Exports of goods & (environmentally Participation in regional 
services (US$) adjusted value added, trade agreements 
Imports of goods & US$) (yes/no) 
services (US$) Share of manufacturing 

value added in GOP (%) 
Export concentration 
ratio(%) 

Chapter 33: Financial Ratio of net resource Total ODA given or Debt relief 
resources & mechanisms transfer/GOP (%) received as % of G D P 

Debt/GOP (%) 
Debt service/export (%) 

ENVIRONMENTAL 
Chapter I 0: Planning & Land reform policy 
management of land (yes/no) 
resources 

INSTITUTIONAL 
Chapters 8, 38, 39, 40: Main telephone lines per 
Decision-making 100 inhabitants (no.) 
structures 

Table 9. UN indicators relating to access to resources. 
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INDICATIVE ISSUE: INSTITUTIONAL SYSTEM 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

ECONOMIC 
Chapter 33: Financial Environmental 
resources & mechanisms protection expenditure as 

%ofGDP 
Environmental taxes & 
subsidies as % of 
government revenue 
Amount of new or 
additional funding for 
sustainable development 
given/received since 1992 
(US$) 
Programme of integrated 
environmental & 
economic accounting 
(yes/no) 

ENVIRONMENTAL 
Chapter I 0: Planning & Decentralized local level 
management of land natural resource 
resources management (yes/no) 

INSTITUTIONAL 
Chapters 8, 38, 39, 40: Mandated EIA (yes/no) Ratification of 
Decision-making Programmes for national international agreements 
structures environmental statistics related to sustainable 

& indicators for development (no.) 
sustainable development Number of local 
(yes/no) government employees 
Sustainable development per I 000 population 
strategies (yes/no) (no.) 
National councils for Personnel expenditure 
sustainable development ratio (% of recurrent 
(yes/no) expenditure spent on 
Representatives of wage costs) 
indigenous people in 
national councils for 
sustainable development 
(yes/no) 

Chapter 23-32: Role of Representatives of major 
major groups groups in national 

councils for sustainable 
development (yes/no) 

Table 10. UN indicators relating to the institutional system. 
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INDICATIVE ISSUE: OTHER 

CATEGORY & INDICATORS 
AGENDA21 
CHAPTERS DRIVING FORCE STATE RESPONSE 

SOCIAL 
Chapter 5: Demographic Population growth rate Population density Total fertility rate 
dynamics & (o/o) (persons/km2

) 

sustainability Net migration rate 
(persons/year) 

Table 11. Other UN indicators. 

Users of the Human Development Index (HOI) (UNDP 1990-1994) could incorporate it in 
the barometer of sustainability. The HOI covers three indicative issues of the condition of the 
human system (human health, knowledge, access to resources). The barometer of 
sustainability adds a fourth indicative issue (institutions) and covers a complementary set of 
indicative issues of the condition of the ecosystem. 

4. Conclusions 

The proposed barometer of sustainability is intended to be used at any level, from local to 
international. It provides a way of clearly showing progress toward a sustainable society that 
combines assessment of both the human system and the ecosystem without trading one off 
against the other. It balances comparability with flexibility. Its framework of indicative issues 
is designed to facilitate comparison among assessments at the same level (e.g., local and local 
or national and national), and links between one assessment level and another (e.g., between 
local and national). But because the units of comparison are indicative issues rather than 
indicators, it allows users to choose the most appropriate indicators for their own conditions 
and priorities. 

Companion sets of indicators of driving forces (causes of change) and of responses could 
complement the barometer to provide a fuller picture of progress toward a sustainable society. 

It is hoped to test the barometer at local, provincial and national levels with partners in 
several countries. Please also undertake your own tests, and send any results or other 
comments to the author. 
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