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FOREWORD

One of the important research goals of the SANREM CRSP is to identify verifiable indicators of
sustainability, measurable parameters that will indicate improvements in sustainability. This presents
a crucial intellectual challenge for our project, as we consider the hierarchies of scale and focus levels
for indicators (individual-household-community-watershed, etc.) and the various user perspectives
for indicators (local communities-technical-researcher-management-policy, etc.). The keen interest
in indicators of sustainability and in developing a framework for identifying and using appropriate
indicators prompted the SANREM CRSP to hold a conference and workshop, 1-5 August, 1994.

We attempted to bring together individuals, from both within and outside the SANREM CRSP,
with a wade range of experience and knowledge who could contribute to developing a framework for
identifying indicators and their use. The results inciuded formal presentations from a variety of
perspectives on the identification and use of indicators and ssveral workshop sessions on developing
a framework for indicators.

These proceedings represent a distillation of the current knowledge on this important topic and a
compilation of both what we have gleaned from others with more experience than we and what we
have to share from our experience. It is our hope that it makes a valuable contribution to the debate
and "state of the art" on indicators of sustainability and their use. To all of the contributors, we owe
our thanks; to all of the readers, we request your comments and suggzstions.

Special thanks go to Dr. Barbara Bellows, Washington State University, for providing the
leadership in organizing the conference/workshop and in editing the proceedings.

W. L. Hargrove
Program Director
SANREM CRSP

1 August, 1995

Foreword
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PREFACE AND ACKNOWLEDGEMENTS

Preface

Within the last ten years "sustainability” has become the professed objective for many
programs addressing agricultural and natural resource management. Most programs based their
objectives on the need to reverse processes they perceived to be responsible for decreasing
sustainability. These processes ranged from deforestation and monocropping practices that
resulted in decreased biodiversity to top-down management approaches that decreased the level
of participation community members had in developing the projects and policies that affect their
lives. As programs sought to facilitate changes to enhance sustainability, it became increasingly
evident that monitoring the impact of interventions on sustainability required more than an
understanding of degradation processes. A clear definition of sustainability as well as indicators
that signified incremental progress towards sustainability were also needed.

For the Sustainabie Agriculture and Natural Resource Management Collaborative Research
Support Program (SANREM-CRSP) the identification and testing or indicators of sustainability
is both a program objective and prerequisite for program evaluation. As an international
research and development program designed to enhance agroecosystem sustainability through
program implementation that is user oriented, has a landscape perspective, and involves inter-
disciplinary and intersectoral collaboration, the identification of indicators of sustainability may
serve several functions within the SANREM CRSP. These functions include:

1) characterization and monitoring of changes in agroecosystem sustainability,

2) formulation of hypotheses regarding the causes and impacts of these changes,

3) monitoring the impact or program interventions on natural resources,

4) facilitating dialogues among collaborating sectors having different perspectives of
sustainability,

5) analyzing the impacts of policies on sustainability, and

6) providing other research and development programs with guidelines for monitoring
sustainability.

The SANREM CRSP Conference and Workshop on Indicators of Sustainability was designed
to bring together people actively working with programs involved in the identification and
assessment of indicators of sustainability. Participants at the meeting included researchers,
policymakers, and development workers (from both government and non-government
organizations) representing environmental, agricultural, sociological, and economic disciplines.
Throughout the four day meeting, participants defined the fundamental principles of
sustainability and discussed processes for identifying and using indicators of sustainability.
Conference presenters highlighted the breadth of perspectives on sustainability. Workshop
members then tried to identify methods for facilitating interactions among these diverse
perspectives. Linkages addressed included analytical-participatory interactions, interactions
among disciplinary perspectives, and interactions across spacial and temporal hierarchy levels.
The insights provided by this conference and workshop are currently being used to guide
research development and monitoring within the SANREM CRSP, including forming the basis

Preface and Acknowledgements
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for the development of a participatory, field-based workbook for the identification of indicators
of sustainability.
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Opening Address: USAID Interest in Indicators

Terrence Brown®

INTRODUCTION

USAID is entering a new era of pro-
gramming and managing U.S. foreign eco-
nomic development assistance, including
food aid, to promote sustainable develop-
ment for which food security is an essential
precondition.

We are concentrating our financial and
human resources on the highest priority
areas, reducing the number of countries in
which we work and beginning a process to
shift from a focus on inputs to a focus on
demonstrable development results.

Continued budget pressures, and in the
case of food aid coupled with escalating
emergency needs, require us to review care-
fully all programs to be sure that we are
achieving and communicating results.

The Congress is demanding that we
demonstrate clear development results and
clear tenefits to the American people. The
recently enacted Government Performarice
and Results Act reinforces the commitment
of both the executive and congress to this
effort.

USAID's sustainable development pro-
gram has now been named as one of the
pilot initiatives under this mandate. Our
effectiveness and progress will be closely
monitored.

The administration, with the National
Performance Review, is committed to mak-

ing government more responsive and more
effective.

The administrator has personally com-
mitted himself to this effort by designating
all of USAID as a “reinvention lab."

USAID is moving to a new consistent
programming approach, managing for re-
sults, based on Best Practices now in use in
different parts of the agency.

This morning I want to cover four main
points:

(1) What is managing for results?

(2) How does managing for results transiate
into an overall programming system?

(3) How are missions starting to manage for
results through strategic management?

(4) What are the implications for our devel-
opment partners and, particularly, for PVOs
and for NGOs as well?

WHAT DOES MANAGING
FOR RESULTS MEAN?

Managing for results means a fundamen-
tal shift in thinking:

From managing inputs...to achieving
results.

From judging the priority USAID and
the administration give to a problem on

"USAID (United States Agency for International Development).

T. Brown
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the basis of how much funding we put
into it.

Managing for results has three main
elements:

(1) Planning for results
identifying objectives
delineating strategies
specifying targets

(2) Measuring results
selecting indicators
collecting data
analyzing performance

(3) Using results
* reviewing performance
reporting performance
making decisions, including resource
allocation decisions

Managing for results means holding
every manager fully accountable:

For vignrously pursing well defined
objectives;

For getting and using information on
program performance;

For understanding why programs are
succeeding or failing; and

For continuously reorienting re-
sources «nd activities in more effec-
tive and productive directions.

Managing for results requires:
That there is strong top-down leader-

ship for effective bottom-up decision
making;

That policies, priorities and operating
principles are clearly articulated and
well understood;

That line managers are trusted to
know how best to apply these prin-
ciples in specific circumstances; and

That occasional failures are accepted,
but that we always learn from our
experience.

HOW DOES MANAGING FOR
RESULTS TRANSLATE INTO AN
OVERALL PROGRAMMING SYSTEM
FOR THE AGENCY?

The system includes:
Setting agency strategic priorities;

Developing multi-year strategic plans
for each USAID mission;

Defining annual action plans, including
resource requests;

Conducting annual performance reviews;,
and

Reviewing and modifying budgets, in
part based on perforraance.

HOW ARE USAID MISSIONS
PLANNING AND MANAGING
FOR RESULTS?

We are in the early stages of a process
that will take several years to be establis-ed.

Not all countries have strategic plans
and we know that many of those that
do probably will need to be revised.

T. Brown
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In many parts of the agency, the pro- This is what managing for results is all
ject, which may e a food ad about.

program, is still the primary unit of

analysis and managing inputs rather What we need to do to make managing
than achieving results is still given for results work and where are we in that
priority. process?

Many of our central bureaus will Re-engineering the program process.

face special challenges in putting
together strategic pians.

We know that we still have important
institutional incentives which under-
cut our efforts to focus on results.

And we know that we are going to
learn as we go along that some mis-
steps are inevitable.

But, we are firmly underway and are
making progress:

More than 70 missions have strategic
plans.

55 Missions have selected perfor-
mance indicators.

Over 30 missions are collecting
baseline and regional outcome data.

Dozens have reorganized programs
or eliminated activities.

At least 12 missions are using per-
formance information in program and
budget decisions.

For those 12 missions, it represents
at least two years of ccisistent effort
to define objectives, establish bench-
mark/indicators, put information col-
lection systems in place and assess
data collected.

We have initiated an ambitious pro-
gram to re-engineer our program sys-
tem.

These will help us:

Maximize the impact of scarce
development resources

Improve USAID's stewardship of
US Government funds.

Better manage for results.

Why is this so important to the agency?
What will it do for you? It is intended to:

Significantly simplify our procedures;

Make it easier t0 move resources
where either human or financial,
including food aid, resources can be
used most effectively in response to
performance information and chang-
ing circumstances.

Or put another way, the new
system will empower managers by
giving them the authority, tools and
information they need to make
intelligent decisions.

Place far less emphasis on detailed
ex ante planning and onerous docu-
mentation requirements. Instead, the

T. Brown
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emphasis 1< on pro-active, informa-
tion-based program management.

Clearly state expectations and re-
quirements. In doing so, it should
help reduce our audit vulnerability
which has been such an issue over
the past several years, hogtying our
staff and stifling risk taking.

Make it easier for all of our
developmct partners, PVOs, NGOs,
host governments, other USG agen-
cies to participate in strategic plan-
ning and program design because
requirements will be both simpler
and uniform throughout the agency,
regardless of the resource or whether
one 1is in Indonesia, Salvador,
Poland, Tanzania, Jordan or in an
AID/Washington office or iii one of
the new centers in the Glob»l, Field
Support and Research Bureau.

An example of the kind of changes I'm
talking about is USAID’s new guidance for
the use of Title Il resources. We have
recently issued policy guidance notifying our
missions that hereafter the agency will focus
these limited food aid resources solzly on
helping to resolve food security problems
related to food consumption and production
in the most food needy, least developed
countries. This way we hope to make
measurable and enduring impact that will
eventually lessen or eliminate the need for
the food aid in those countries that now
seem to need it the most.

The agency is very interested in
indicators of sustainbility because:

Sustainability is a complex concept with
multiple, often competing, subgoals. We
need to define, promote and monitor

progress toward sustainability and ultimately
self-reliance. We need to know how we are
doing.

We need to test efficacy and relevancy
of the proposed indicators for a number of
different environments and farming systems
to try to identify "global commonalities” or
common themes.

The agency needs practical indicators for
measuring progress towards sustainability in
AID projects. Indicaiors are needed at a
variety of levels including the community
and grassroots level, the regional and
national leve! (especially for policy analysis
purposes) and a! an international (global)
level.

Indicators are needed to evaluate A.I.D.
projects to ensure they are relevant and
appropriate for development.

The development of indicators will be
dynamic; indicators developed this week will
be the first step and should evolve over
time. Just as the definition of sustainability
continues to be refined, so will the indi-
cators need to be refined.

In conclusion, USAID is looking to this
conference to provide a framework for
identifying, testing and evaluating indicators
of sustainability.

T. Brown
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Indicators of Sustainable Agricultural Development
-- Concepts and [llustrations

J. Patrick Madden’

INTRODUCTION

As the sustainable agriculture movement
has begun to marture, it has become zssential
that appropriate indicators of its success or
failure be established. [ congratulate the
organizers of this conference and SANREM
in particular for enabling this meeting of
minds.

This presentation begins with some
illustrations of global indicators of the hu-
man and ecological crisis of our times, which
are the primary motive force behind the
sustainable development movement. A
systems framework is proposed for the
development and use of indicators of sus-
tainable agricultural development. A tenta-
tive typology of indicators is offered. Final-
ly, illustrations from various countries are
provided to illustrate the concepts.

EXAMPLES OF CRISIS INDICATORS

Many indicators have been developed to
reflect the rapidly emerging ecological crisis
on this planet. The following list of crisis
indicators adapted from The Global Ecology
Handbook (Corson, 1990), documents many
ominous trends threatening continued life on
this planet:

The world's population is currently about
5.2 billion, and is growing at the rate of
almost 90 million (the population of Mexico)
each year. If the present trends continue, the
population will reach 10 billion by the year

‘World Sustainable Agriculture Association.

2025. Population pressure is often
accompanied by severe environmental
degradation such as deforestation, expansion
of deserts, and soil erosion.

Economic developinent is a threat to
sustainability. Third World countries con-
taining more than three-fourth of the world's
population, have an average income per
person of about $2.00 per day. This is less
than 6 percent of the average income in
industrial nations. And the gap between rich
and poor is rapidly widening. Third World
debt owed to the wealthier nations is a
significant contributor to this widening
disparity. Third World countries owe more
than $1.3 trillion; their debt payments
(interest and principle) are staggering for
these already impoverished nations, im-
posing pressures to further exploit their land
and people, to harvest their forests and
fisheries in non-sustainable fashion, and to
become even more dependent on non-
sustainable technologies.*

Nearly a billion people, 20 percent of the
world's population, are chronically hungry:
they do not consume enough calories to
support an active working life. Decades or
even centuries of soil erosions have so
seriously degraded the soils that in many
areas crop yields are declining even though
“green revolution” technologies are being
used -- often polluting groundwater and
surface water, and threatening the health of
peopizs and wildlife.

J.P. Madden
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Biological diversity is being rapidly
destroyed. Plant and animal species are be-
coming extinct at the rate of several thou-
sand species per year. One indicator is the
prediction that one-fifth of all species could
disappear within the next 20 years. Extinct
1s forever.

Tropical forests are being destroyed at
the rate of at least 11 million hectares per
year, an area the size of Pennsylvania. One
indicator of this trend is that about half the
world's tropical forests are already demol-
ished. Destruction of forests is a complex
and far-reaching tragedy: the ability of the
forest to absorb and slowly release heavy
rainfall is destroyed, thereby exposing
downstream areas to a combination of severe
flooding followed by drought. Massive soil
erosion clogs waterways and dams, inun-
dates farmland, destroys crops, villages. and
infrastructure.

Fisheries are being deplete¢ due to
harvesting at nonsustainable rates, com-
pounded by fish kills due to pollution by oil,
chemicals, and other wastes.

Fresh water is becoming a scarce re-
source. Ouly about half the people in the
world have safe drinking water. The cur-
rent tragedy in Rwanda and the many re-
fugee camps across its borders is a stark
reminder of the crucial role drinking water
plays in maintaining health and life itself.
More than 10 million deathe per year due to
water-borne diseases are caused by impure
drinking water, often fouled by human and
livestock excrement, agricultural chemicals
and other toxic substances.

Fossil sources of energy are rapidly
vanishing. It is estimated that proven world
oil reserves are sufficient to last only until
about year 2020. That's not far in the fu-

ture. My grandchildren will be young
adults. Proven natural gas reserves may last
until year 2050, about the time my grand
children reach retirement age. Pollution and
destruction of the ozone layer due to non-
sustainable rates of combustion of these
fuels are a rapidly increasing threat to air
quality, climate stability, and the health of
people and crops. (Silver and DeF.ies,
1990).

Global climate change is accelerating
and air quality is rapidly deteriorating. Air
pollution is harming plants, animals, and
humans. And while scientists are still
quarreling over interpretation of global
warming data, depletion of the Earth's
protective layer of ozone has been depleted
by an average of 2 percent worldwide, and
has reached nearly 40 percent ai times over
the Antarctic. Atmospheric carbon dioxide
levels, a major concern regarding global
warming has increased by an estimated 25
percent since before the industrial
revolution, and has increased by 10 percent
in just the last 30 years. An increase of
only one or two degrees in the earth's
temperature could have devastating effects to
many nations, particularly in areas with
elevation near sea level.

Hazardous substances are being pro-
duced at a nnon-sustainable rate. Just in the
United States, more than one ton per person
per year is being generated. It is estimated
that the number of pesticide poisonings
occurring worldwide each year is between
400,000 and 2 million persons, mostly
farmers in developing countries. Perhaps
the most disturbing of the hazardous wastes
is that being geaerated by the nuclear power
industry.  Escalating costs for disposal of
these wastes are compounded by concerns
for the safety of human and natvral popula-
tions.
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A SYSTEMS FRAMEWORK
FOR INDICATORS

Lists of crisis indicators such as these
rely on indicator data. Indicators of sustain-
able agricuitural development must be con-
ceived and receive birth ~nd nurturing in an
information system that begins with motiva-
tion and includes feedback.

Useful indicators do not just happen.
There must exist a strong motivation to
create and maintain them. The motivation
may stem from the decision maker’s need
for data to aid in understanding complex
systems, as a guide to more effective
planning and action of intervention pro-
grams, or (not exclusive of the foregoing) to
support a political agenda. For example, in-
dicators are often used to guide policy-
makers in setting priorities and in justifying

the allocation of funds to meet critical

needs.

Indicators ideally evolve in a cyclical
manner through eight recurring and inter-
locking phases of action, as follows:

(1) Motivate -- establish a clear need for
information about an important condition,
trend, or process; a need of sufficient
salience to justify investment or resources to
create an indicator. Typically motivation
occurs only in response to current or
persistent crises, as perceived by those in
power;

(2) Conceptualize -- the process of deciding
what must be measured, counted, or de-
scribed;

(3) Construct -- devising ways to gather the
needed data to prepare the indicator;

(4) Maintain -- establishing continuity in
collecting and processing the data needed for
the indicator;

(5) Present -- preparing and delivering the
indicator in effective ways and appropriate
locations and times to inform the relevant
decision makers;

(6) Interpret -- understanding and use of
the indicator by the decision maker, nor-
mally in the context of many sources of
relevant information;

(7) Action -- acting upon the information
conveyed in the indicator;

(8) Feedback -- determining whether the
indicator has been useful, whether it should
be continued, modified, expanded, or de-
leted; this feedback may become the new
"Motivate" stage of the succeeding cycle of
indicator development and utilization.

Most university-trained professionals
with whom I have interacted seem to derive
great intellectual security in the belief that
their work is entirely "objective” rather than
"subjective,” and that they avoid making
value judgements in their professional work.
At its root, this position contains a con-
tradiction, since the preference for the
objective over the subjective is, in itself, a
fundamental value judgement. Subjectivity
and the formation of value judgements is
both an inevitable and a desirable feature of
the enterprise of developing, interpreting,
and using indicators of sustainable develop-
ment.  Specifically, all eight phases de-
scribed here require value judgements. The
selection of appropriate indicators of sustain-
able agriculture is essentially an exercise in
making value judgements reflecting one's
world view or concept of what constitutes
sustainable agricultural development, as well

J.P. Madden



4

SANREM CRSP Conference on Indicators of Sustainabiliry

as one's goals regarding attainment of a
better future. The underlying concepts
stemming from this world view then moti-
vate the data collection, refinement, mainte-
nance, interpretation, and use of the indi-
cators.

The basic concept of sustainable agri-
culture underlying indicators of sustainable
agricultural development will vary from one
culture to another. In the United States and
most of Western Europe, where agricultural
surplus has been the principal farm problem
for decades, sustainable agriculture is de-
fined in terms of meeting the food and fiber
needs of the present in ways that will
enhance environmental quality and ensure
that the capacity of future generations to
meet their own needs will be enhanced. Re-
duction or elimination of synthetic chemical
pesticides and fertilizers threatening the
environment and health of humans and other
species is a significant goal of sustainable
agriculture in the United States and other
industrialized nations.

However, in the so-called developing or
Third World nations, where food supplies
are often scarce or precarious, elected
officials tend to place very high priority on
increasing total food production, even if
synthetic chemical pesticides and fertilizers
known to be harmful to human health and
the environment are required, within the
precepts of presently known technology.

A TYPOLOGY OF INDICATORS

The central premise underlying efforts to
come up with indicators is the belief that the
ability of decision makers to reach informed
decisions will be enhanced to the extent that
they receive and comprehend indicators
reflecting relevant conditions and trends, as
well as processes that may affect these

conditions and trends. Which indicators of
sustainability considered will policymakers
and others power holders consider "rele-
vant?" This depends largely on their vision
of the future, especially their perception of
the scarcity or abundance of food. And
their choice of strategies to ensure an
abundance of food is strongly influenced by
beliefs regarding the productivity of more
ecologically sound farming methods and
systems.

Another premise is that decision makers
at many different levels of action (from the
national and international to the grass roots,
in both the public and private arenas) will
find very different kinds of indicators rele-
vant to their decisions. An environmental
regulatory agency needs point-source pollu-
tion indicators reflecting the performance of
individual factories; but for strategic
planning and impact assessment, they also
need indicators of conditions and trends
affecting large geographic or ecological
areas. In the economic realm, macroeco-
nomic analysts require aggregate data for
entire regions or nations, while decision
makers in private firms (such as farms)
require data at the operational (farm or
field) level of aggregation to help them
understand the factors contributing to past
and current situations, and to predict out-
comes of alternative management decisions
intended to improve the situation. These
and many more decision scenarios define the
need for indicators of sustainable agri-
cultural development.

Indicators of sustainable agricultural
development may be arrayed along three
interlocking dimensions: time, space, form,
and world view (Table 1).
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Table 1: Indicator Dimensions, Characteristics and Users.

Indicator Dimensions Characteristics Use
Time Static Baseline
Dynamic Trend data
Space Geographic expanse Geographic
Boundarnes Hierarchies, Systems
Form Quantitative Policy making analysis
Qualitative Sociological, anthropological,
quality of life descriptinns
World View Anthropocentric

Market-oriented
Short-term perspective

Ecological world view
+ Ecologically sound
Economically viable

Sustainable agriculture
* Enhancement of the quality of
life for producers & society

Socially just

Culturally appropriate
Based on holistic
scientific approach

while preserving or enhancing
environmental quality

Sustainable agriculture model
for social & economic organi-
zation based on equitable &
participatory vision of
development ecologically
sound

The Time Dimension of Indicators

The time dimension is essential in all
kinds of indicators: both baseline and trend
data are usually needed for both for
quantitative and qualitative indicators. The
two broad time dimension categories are

static, reflecting conditions at a single point
in time, and dynamic, describing trends over
time. Dynamic indicators include estimates
of the parameters of systems used to
prescribe or to predict the outcomes of
alternative decision scenarios.
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The Space Dimension

The space dimension of indicators
reflects the wide range of size and kind of
geographic or locational scenario repre-
sented by indicators. The space continuum
includes a field of comn, a dairy farm, a
community, a watershed, a river basin, a
continent, planet Earth, and beyond.

Forms of Indicators

Two broad categories of indicators are
quantitative and qualitative forms. Quanti-
tative forms of indicators include monetary
and non-monetary measurements. Quantita-
tive indicators are most widely preferred by
most policy makers and analysts (especially
those with a reductionist and mechanistic
world view) because quantitative indicators
are usually perceived to be simple, clear,
accurate and valid. It has been my impres-
sion, however, that the users of quantitative
indicators rarely if ever understand the
assumptions and weaknesses in the indi-
cators they use to guide decisions. And
very rarely is the validity of an indicator
established (Aaron, 1994; Madden et al.,
1976; Gersovitz et al., 1978).

Qualitative  indicators are usually
presented verbaily; when translated into
measurable constructs, they become quanti-
tative data, amenable to presentation with
numbers. Qualitative indicators have the
advantage of providing 2 richness and intui-
tive understanding that numerical data alone
cannot convey. As a result, they normally
require more space on the page and are
more effort for the user to internalize. And
they often "muddy the waters” by pointing
out complexities, exceptions, and weak-
nesses in quantitative data. The best of both
worlds, of course, 1s an appropriate mixture
of both qualitative and quantitative data.

However, busy decision makers
(especially those trained in the reductionist
tradition of conventional science) often
demand succinct answers to their questions,
preferably with brief and simple numerical
data; and they often express frustration at
verbal presentations -- even though the
longer presentation may be far more
accurate and may lead to different
recommendations than the favored succinct
numerical reply. Such is the frustration of
those who seek to inform the policy process.

Alternative World Views
The Cosmological Dimension

The dominant world view in America
and many other nations is inherently an-
thropocentric, market-oriented, and myopic -
- lacking a long-term perspective. According
to this dominant cosmological world view,
humans are considered separate and apart,
and somehow superior to other life forms,
including other animals and plants. The
various elements of Nature are considered to
have value only to the extent that they are
utilized or exploited to meet the dcsires of
humans willing and able to pay for their
use. Extinction of species not yet found to
have commercial value is often trivialized.

Within the anthropocentric world view,
it seems somehow acceptable that consumer
desires are being magnified by clever
marketing campaigns calculated to increase
market share and profits of a private firm.
By catering to these artificial desires, indus-
trial firms have greatly accelerated the
depletion of natural resources, including
scarce mineral deposits and fossil fuels,
while severely polluting the air, the water,
and the soil with chemical wastes.

In the dominate world view, only the
desires of the advantaged classes of humans
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are taken into account, namely those having
financial and political power. Their desires
for conspicuous or unnecessary consumption
take precedence over the survival needs of
the disadvantaged now living on eartl:, as
well as future generations. The advantaged
classes are, in most societies, predominantly
adult males; they are also members of a
locally predominant race, creed or religion;
and in most countries they are the more
literate and educated segments of the popula-
tion. The impoverished classes, on the
other hand, are disproportionziely women,
children, the elderly, members of minority
ethnic or religious groups, the under-
educated and illiterate, and the landless who
have little hope of upward social mobility
(Bird and Ikerd, 1993).

Joanna Macy observes that Third World
development strategies based on the domi-
nant capitalistic economic paradigm and the
transfer of Western technologies often
boomerang, "exacerbating local inequities,
creating patterns of dependence, and leaving
behind, along with rusting, unused equip-
ment, an increasing sense of frustration and
powerlessness. Aid programs have followed
blueprints that may be rational in the minds
of Western university-trained planners. But
too often the only 'growth’ they bring to the
local population is in the wallets of a small
urban elite and in a mounting national debt."
(1991, p. 131)

The motivation and concepts underlying
prevalent definitions of sustainable agri-
culture in the United States are strongly an-
thropocentric in their cosmological perspec-
tive. For example, the current agricultural
program legislation in the United States (The
Food, Agriculture, Conservation and Trade
Act (FACTA) of 1990) includes the fol-
lowing definition:

Sustainable Agriculture is an integrased sys-
tem of plant and animal production practices
having a site-specific application that will,
over the long-term: satisfy human food and
fiber needs,; enhance environmental quality
and the natural resource base upon which
the agriculture economy depends, make the
most efficient use of nonrenewable resources
and on-farm resources and integrate, where
appropriate, natural biological cycles and
comntrols,; sustain the economic viability of
farm operations, and enhance the quality of
life for farmers/ ranchers and society as a
whole (Title XVI, Subtitle A, Sec. 1603).

Inherent in this definition are elements
of ecology, economy, and community.
Overlaying these elements, however, is a
cosmological world view that is strongly
anthropocentric, viewing humans at the
center of the overall scheme of things.

Contrasting with the predominate anthro-
pocentric world view is the paradigm
postulated by deep ecology, ecological eco-
nomics, Buddhism, and other philosophies
based on reverence for Nature and respect
for the needs of future generations (Badiner,
1990; Colton, 1963 and 1984; Costanza,
1991; Daly and Cobb, 1989; DeVall, 1993;
DeVall and Sessions, 1985; Swimme and
Berry, 1992). For example, James Love-
lock has proposed what he calls the Gaia
hypothesis:

The entire range of living matter on Earth,
from whales to viruses, from oaks to algae,
could be regarding as constituting a single
living entity, capable of manipulating the
Earth’s asmosphere to suit its overall needs
and endowed with faculties and powers far
beyond those of its constituent parts. (Love-
lock, 1982)
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Proponents of ecological alternative
world views contend that most of the omi-
nous ecological and demographic catas-
trophes reflected in the "crisis indicators”
summarized above have been fueled by the
dominant anthropocentric and market-ori-
ented world view. The world view of a deep
ecologist, often rooted in Buddhist or indi-
genous native culture (Macy, 1991), is that
Earth is a living organism of which
humanity is a small but integral part, having
disproportionate power to create ecological
havoc.

A very persuasive alternative world view
of sustainable agriculture development has
been proposed by the Women, Food and
Agriculture Working Group, in their 1994
statement to the United Nations Commission
on Sustainable Development:

Agriculture is essential to both rural
and urban development. Food secu-
rity is a basic human right that is
inextricably tied to sustainable agri-
culture and is a fundamental prercq-
uisite for human development. Food
security is defined in its most basic
form as access by all people at all
times to the food needed for a
healthy life.  Food security puls
priority on food for domestic con-
sumption over food or products for
trade, giving priority to locally
produced foods while preserving and
protecting cultural food habits and
preferences.

specifically land, water and seeds -
and processes - specifically market-
ing. Agriculture is sustainable when
it is ecologically sound,
eccwomically viable, socially just,
culturally appropriate and based on
a holistic scientific approach.

Sustainable agriculture preserves
biodiversity, mainains soil fertility
and water purity, conserves and
improves chemical, physical and
biological qualities of the soil,
recycles natural resources and
conserves energy. Sustcinable agri-
culture uses locally available renew-
able resources, appropriate and
affordable technologies and mini-
mizes the use of external and
purchased inputs, thereby increasing
local independence and self suffi-
ciency and insuring a source of
stable income for peasant, family
and small farmers and rural commu-
nities.

Women are key agricultural pro-
ducers as well as experts at all
levels of the food, fuel and fibre
economy, the long-term sustain-
ability of which cannot be achieved
without their active participation in
setting and implementing policy,
funding and research agendas. " *

ILLUSTRATIVE EXAMPLES OF
INDICATORS

Sustainable agriculture is a model of
social and economic organization
based on an equitable and participa-
tory vision of development. Sustain-
able agriculture is a way of life
where communities have access t0
and control over their resources -

A principle that has become well
established in the sustainable agriculture
movement is that a particular technology or
farming method cannot be judged as to its
sustainability outside a site-specific, whole-
farm systems perspective. It is equally true
that indicators of sustainable agriculture are
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most appropriately examined from a holistic
perspective as related to a specific geo-
graphic, political, and historical context.
Different contexts call for radically different
concepts and consequently different indi-
cators for measuring progress or deterio-
ration. Indicators that would be considered
highly relevant in one decision-making
context may be deemed irrelevant in
another. Indicators are needed to reflect:

Trends in the concentration of land
holdings, by either domestic or foreign
companies, especially multinationals. While
traveling in Europe, [ have become alarmed
at the rate at which foreign investors are
flooding into former Soviet republics,
buying large holdings of land only recently
"liberated” from state-owned collectives.
Land transferred to peasants is often
purchased at bargain prices by individuals
and firms amassing huge amounts of land.
Perhaps the seeds of the next Bolshevik
Revolution have already been sown.

The degree of monopoly control of
marketing services, such as grain processing
and storage, transport and processing of
food products, banking, etc.

Public policies (laws, regulations, en-
forcement) that are either conducive to or
perverse to sustainable agriculture.

Environmental impact and the short-term
and long-term effects of environmental
degradation on the productivity of farms,
forests and fisheries, and on the health of
humans. For example, China has achieved
seemingly miraculous increases in agri-
cultural production since the cultural revolu-
tion. But this increase in food supply has
been attained at an awesome cost to the
environment, water quality, and human
health, (Cheng Xu et al., 1992 Thiers,

1994) One of the reasons why pesticide use
has increased so rapidly and pesticide poi-
sonings have become so prevalent in China
is an institutional arrangement which strong-
ly encourages use of pesticides. Starting in
1984, extension agents at the local level
began receiving a significant share of their
income from commission on the sale of
pesticides. This arrangement, often a joint
venture with foreign multinational corpora-
tions (Thiers, 1994), has been observed in
many Third World nations.

In an attempt to counteract this "green
revolution” approach in China, a small but
growing movement called Chinese Eco-
logical Agriculture (CEA) has been estab-
lished. CEA is defined as an agricultural
system which "utilizes ecological principles
and methods of systems science to combine
the effectiveness of modern science with
traditional agricultural technology to estab-
lish an ecologically appropriaie and func-
tionally regenerative agricultural system. In
accordance with national needs, Chinese
Ecological Agriculture combines economic,
social, and ecological benefits to achieve
low input, high efficiency agricultural
production.” (Theirs, 1994, p.8)

Cheng (1992), who was one of the
founders of Chinese Ecological Agriculture,
defines it as embracing five basic compo-
nents in various degrees, depending on the
production situation:

(1) A holistic approach, typically involving
a diversity of crops, livestock, aquaculture,
and forestry;

(2) Multidimensional use of space and time
through a system called "stereo" agriculture
development wherein low growing annual
field crops or root crops are grown beneath
intermediate-sized trees or shrubs (such as
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peaches and tea) which in turn grow beneath
a canopy of taller trees such as rubber,
pears, or species producing timber or fire-
wood.  Another type of stereo system
involves paddy rice, with azolla (nitrogen-
fixing aquatic plants) and fish growing in the
paddy fields.

(3) An integrated recycling of resources for
food, feed, and fuel energy. Organic wastes
are recycled through biogas methane
generating systems, and the organic residue
is returned to the fields as fertilizer.

(4) Environmental management, emphasiz-
ing organic fertilizers, biological controls
and reduced levels of inorganic fertilizers
and (where necessary) pesticides; and

(5) Integration of agriculture with the local
community through diversification of com-
modities produced, value-added enterprises
for processing and marketing the products,
and other off-farm employment opportu-
nities.

Cheng reports both quantitative and
qualitative indicators in his case studies of
Chinese Ecological Agriculture. For exam-
ple, in an 1887 field survey of 30 ecological
and conventional farmers, he found that in
contrast to conventional farming systems, the
ecological farming systems have biogas
digesters. They also have additional supple-
mentary enterprises including livestock,
higher ratios of organic to inorganic fertil-
ization of crops; more intensive enterprize
integration; more intensive use of labor, and
emphasis on biological control of pests.
Comparing these two groups of farms,
Cheng found that crop yields on the
ecological farms averaged about 7 percent
higher than on conventional farms. He also
found that the soil organic matter increased
by about 16 percent (from 1.1 to 1.28

percent OM); and total soil nitrogen
increased by about 25 percent (from 0.071 to
0.89 percent nitrogen). In contrast, on the
conventional farms soil organic matter and
nitrogen decreascd slightly during the two
years of the study. The CEA farms also out
performed the conventional farms in
economic terms, generating 14 percent more
total crop output, 19 percent higher crop
profits, and more than doubled the
conventional gross value of output from all
enterprises, particularly hogs. (Cheng, 1992,
pages 1138-1139).

CONCLUDING OBSERVATIONS

The process of creating an indicator of
sustainable agricultural development is a
reflection of the underlying world view. In
this context, specific goals and norms for
attainment of a more sustainable agriculture
are inherent in the world view. Every indi-
cator is first conceptualized or created
through a normative process that involves
making value judgements (Aaron, 1994,
Tinbergen and Huefing, 1988). And since
there is no such thing as a value-free indi-
cator, it is incumbent upon the author or
advocate of an indicator to make explicit its
underlying value judgements, so the reader's
interpretation can be somehow adjusted for
the effects of these value positions.

The most widely used indicators of
"development” (whether sustainable or not)
are the so-called "economic indicators.” The
most commonly mentioned economic
indicator is the quarterly growth rate of the
Gross National Product, which is called
Gross Domestic Product in many countries.
The conceptual and ethicai deficiencies of
GNP as an indicator of the well-being of
people, especially the poor, are well known
to many economists,* but the value assump-
tions embedded in these indicators and in
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widely used analytical techniques are largely
unknown and are not acknowledged
(Madden, 1986). Certain members of the
economics profession continue to develop
better indicators (Faeth, 1993). Aaron
(1994) observes that "economists trying to
confront complex social issues are not
asking the right questions. We are not
getting the right answers to the questions we
do ask because of shortcomings in our
analytical approach. And our tools of anal-
ysis, highly sophisticated in their own
domain, divert us {rom asking the right
questions.” The solution he suggests is a
major paradigm shift including abandonment
of disciplinary chauvinism and professional
isolation -- interdisciplinary work keyed to
actual (not presumed) behavior in the real
world.

Market prices are almost universally
accepted indicators of value in exchange.
Economists use prices as the multipliers of
quantities of goods and services in calcu-
lating indicators such as Gross National
Product. Paul Hawken, in his book, The
Ecology of Commerce, observes that
"markets are superb at setting prices, but
incapable of recognizing costs...we are
borrowing if not stealing from the future in
order to finance present over consump-
tion...customers and buyers are getting
incomplete information, because markets do
not convey the true cost of our purchases."”
(Hawken, 1991, p.75,81)

The reason for bringing up the subject
of economic indicators in this closing
comment is to sound a warning to those who
embark into the uncharted waters of
sustainable development in general and
sustainable agricultural development in par-
ticular. We can and we must avoid repeat-
ing the errors made by those who have gone
before us. Informed public policy demands

it. Humanity deserves it. And continued
life on planet Earth may depend on it.

ENDNOTES

1. Paper presented at the SANREM conference on
Indicators of Sustainable Agricultural Developmeat in
Rosslyn, Virginia, August 1-5, 1994. The views
expressed here are consistent with the philosophy of
the World Sustainable Agriculture Association, which
supports 40% of the author's salary. The views
expressed here are those of the author, and may not
be shared by the US Department of Agriculture and
the SARE program, which provides the other 60% of
the author’s salary through tus employment with the
University of California.

2. In his recent E-mail posting to SANREM Table
(July 13, 1994), Mark Ritchie proposed some 13
trade-related indicators. They reflect concerns about
local food self-sufficiency, food security, ownership
(read monopoly control) of genetic resources, etc. |
have proposed some slight refinements and extensions
beyond his list:

Debt Service (DS) is an indicator computed as
the amount of funds flowing out of the country to
service debt, in the form of interest and principal
payments,

DS/volume of current new loans received is a
red flag in many third world nations. Many impov-
erished nations bear an enormous debt repayment
burden, in that they are required to pay creditors
much more than they are receiving in new capital
funds.

DS/Gross National (or Domestic) Product is
another indicator of debt repayment burden on the
economy. Upward trends in this indicator may be
caused by a rising interest rate, or a stagnant to
deteriorating economy.

DS/Population is an indicator reflecting the per
capita debt service burden, a measure of the extent
that the current generation has borrowed from future
geaerations.

Additional indicators must be developed to
monitor changes in the alarming trends toward
monopoly control of input and service markets,
notably land markets (both rental and purchase), seed
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and genetic resources, storage and processing facil-
ities, etc.

3. The statement of the Women, Food and
Agriculture Working Group coatinues:

In much of the world, sustainable agriculture
emanates primarily from indigenous science and
innovation, often developed by women. Rural women
and farmers in particular contribute significansly 1o
development of their local and national economies.
However, the knowledge, skills and labor of women
and indigenous peoples remain invisible, under-
valued, largely unpaid and not reflected in economic
statistics or the Gross National Product.

Global climate change, loss of biodiversity,
misuse of biotechnology, deforesiation, soil degrada-
tion, desertification, land air and water pollution are
seriously degrading the natural resources necessary
to sustain life and threatening food security. The
increasing use of a wide range of chemicals to
destroy pests and weeds in agricultural practice in
both developed and developing coumtries has led to
widespread concern abows their confirmed and
potential ill effects on human health as well as on
soils, water, wildlife and entire ecosystems.

Acute poisoning from comaminasted food,
chemical accidents in industry, and occupational
exposure in agriculture, is the primary cause of
serious health effects associated with pesticides.
Chronic effects include cancer, adverse reproductive
outcome, and immunological effects. Women farmers
and farm workers and their families are exposed 10
sprays, contact pesticides by walking barefoot in
fields, working near spraying areas, and drinking
consaminated water.

Women and children are more likely in many
areas of the world to be malnourished. Dehydration
and poor nwrition appear to lower the ioxicity
threshold 1o pesticides. A major effort is needed to
reduce the number of cases of pesticide poisoning,
currensly estimated to t1otal several million per year.
However, the use of chemical pesticides is expected
to double in the next ten years in developing
countries, and it is likely thas the number of cases of
acute poisoning will increase accordingly. Unless the
use of the most toxic pesticides is reduced, the risks
of acute intoxication will increase. With the in-
creased emphasis on cash crops and plamation-style
farming in developing countries, the number of
individuals in high-risk occupations may increase

afier the next decade despite a decrease in ihe
proportion of the overall population directly involved
in agricultural production. Women constitute a
significant proportion of the world’s farmers and
farmworkers and are often the first 10 be exposed to
ti.e ill effects of pesticides and other agri-chemicals.

4, During a recent televised appearance before a
committee of Congress, the Chairman of Federal
Reserve, Allen Greenspan, observed that the list of
deficiencies in the national economic indicators is
depressingly loug.
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Development of a Framework for the Derivation
of Sustainability Indicators and Application of
the Framework in the Rio Reventado Watershed in Costa Rica

Sabine Miiller’

INTRODUCTION

Economic goals attainable in short and
medium terms have been a priority of the
political strategies, programs and projects of
agricultural and rural development in Latin
America in the past. Profitability, at the
level of the farm/enterprise, and the general
economy, was the clue indicator for success.

The results of this approach showed, in
the agricultural and forestry sectors, a pro-
duction increase in some sub-sectors, espe-
cially in cash crops. In other areas, they
showed an overuse; that is, degradation and,
at times, destruction of natural resources.
This situation led to a decrease in produc-
tivity in agriculture, deforestation and, final-
ly, impoverishment of the rural population
and migration to the urban areas.

In these countries, most of the decision
makers are conscious of this vicious circle
between poverty and the destruction of the
environment, and "sustainable development"”
has been a declared goal. Many made this
declaration even before the Environmental
Summit in Rio de Janeiro. However, eco-
nomic pressures (like the debt crisis), struc-
tural adjustment programs, as well as the
power structures in the international markets
limit the available space for national inter-
vention.

On the other hand, financial cooperation
(World Bank, BID, KfW) as well as, in

many cases, technical cooperation, are still
mainly based on economic indicators.
Structural adjustment programs, for in-
stance, were not analyzed regarding their
environmental impacts and negative social
effects are considered to be inevitable.
Nevertheless, "sustainability,” or "sus-
tainable development,"” is a declared goal in
political declarations, in the elaboration of
new laws, in the statutes of institutions, in
agricultural research, as well as in financial
and technical cooperaticn and they can be
found in almost any project document.

But, there is less consensus regarding
what is exactly urdeistood as "sustain-
ability" and on what scale sustainability can
be measured. In literature, there are many
definitions and concepts about "sustain-
ability," but only very few indications of
which criteria are available to evaluate if a
situation is sustainable or not. Without cri-
teria, or indicators, that facilitate a qualita-
tive and a quantitative assessment of the
performance of the system regarding this
goal, it is difficult to formulate and achieve
activities that will lead to it. The present
research activity, described below, attempts
to contribute to this task.

The research activity tries to elaborate a
methodological framework which helps to
identify and select indicators, in order to
assess the sustainability of interventions in
the agricultural sector of the Central Ameri-

“Interamerican Institute for Cooperation in Agriculture (IICA).
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can tropics. These interventions may consist
of policies, programs, projects or they might
refer to interventions of the farmers them-
selves.

The first step has been the analysis of
he different concepts of sustainability in
order to elaborate a working definition
which will lead to the identification of
indicators. In ihe first chapter, the most im-
portant of the existing concepts will be
discus: d. In the second chapter, a method-
ological approach for the definition of
indicators will be proposed. In the third
chapter, a case study is presented where the
methodological approach is applied in order
to assess the sustainability of land-use in a
Costa Rican watershed.

DEFINITIONS AND CONCEPTS
OF "SUSTAINABILITY"

Under the name of "sustainable
development,” literature presents us a great
variety of definitions and concepts. Several
authors, however, criticize that "sustainable
development” has become a fashionable
statement which can be used by a large
number of movements with widely disparate
reform agendas (Ruttan, 1992; Lél¢, 1991;
Goodland and Redcliff, 1991). There is no
consensus with regard to what "sustainable
development” means and the many interpre-
iations reveal the different disciplines,
paradigms and idealogies that are their
basis. Lélé (1991), therefore, demands that
the goals and implications of "sustainability"
have to be more rigorous, systematic and
consistent.

The Oxford English Dictionary defines
sustainable as "capable of being upheld:
maintainable " and to sustain as "o keep a
person, community, etc. from falling or
giving way, to keep in being, to maintain at

a proper level; to support life in; to support
life, nature, etc. with needs. "

The concept of "sustainability,” there-
fore, has no meaning by itself as . Joesn’t
explain what must be sustained. Neverthe-
less, "sustainability,” many times, is consid-
ered to be a synonym for "sustainable
development.” Using this logic, what must
be sustained depends on the meaning of
"development.” Furthermore, "sustainabil-
ity" is used at different aggregation levels.
It may be used regarding global tendencies
of development ana when analyzing the
effects of agricultural practices in a home
garden. The definitions and concepts pre-
sented in literature can be classified accord-
ing to the following critenia:

A hierarchical level: relative to the
scope of the definition (world, nation, sec-
tor, farm, etc.).

An underlying concept, i.e., the
meaning of "sustainable development” varies
according to what is understood for "devel-
opment.” Lél¢ points out that "...develop-
ment is a process of directed change and
definitions of development thus embody both
(a) the objectives oj this process and (b) the
means of achieving these objectives. " (LEI€,
Sh., 1991; p.608).

Regarding the hierarchical classification,
three levels have been identified which are
directly related to the topic of the present
investigation:

The goals and possibilities for sustain-
able agriculture depend on the development
model of a country, which provides the
framework wherein the sector may be
developed. On the other hand, the produc-
tion potential, as well as the efficiency of
agriculture have an impact on overall eco-

S. Milller
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nomic development. Especially in develop-
ing countries, where the agricultural sector
is of great importance.

Accordirg to the underlying develop-
ment concept, definitions may be classified
in three groups:

(1) A significant group of authors equate
sustainable growth with sustainable develop-
ment. Economic and environmental issues
have to be considered in order to assure that
the overall economic goals and economic
growth can be sustained. Since substitubil-
ity is assumed between man-made and natu-
ral capital (at least for a large part of the
natural resources) and since there is strong
belief in technical progress that will make
up for resource loss, no severe constraints
for continuing economic growth are seen.
They emphasize, however, the need for
adequate resource valuation in order to
achieve an efficient allocation of the natural
resources. Adjustment of prices, consider-
ing environmental costs and environmental
accounting require the ability to express
most of the environmental functions and
properties in economic terms and a complete
methodology has been developed for this
purpose. The concepts of most resource and
environmental economists can be classified
within this group, i.e., Solow (1992),

Siebert (1992), Dasgupta and Miler (1991)
and Bartelmus (1991).

(2) A second group of authors stresses the
importance of the satisfaction of the needs of
the present as well as the future population,
Economic growth is considered to be an
important factor in order to achieve this
goal. Economic growth, however, has to
respect the limits given by the environment.
Some authors view these limits as the
conservation of a certain stock and, in some
cases, the conservation of the actual stock of
natural resources. Some auvthcrs point out
that not cvery single resource has to be
protected, but a certain (or the actual)
production potential has to be sustained.
Most of the definitions analyzed in this
paper could be classified in this group, for
instance, the definitions of the Brundtland
Commission, the Food and Agricultural
Organization (FAO, 1991) and the Interna-
tional Union for Conservation of Nature
IUCN (1990).

(3) A third group of authors ask for
fundamental changes in the prevailing devel-
opment paradigm. Since these authors are
questioning the possibility of unlimited fu-
ture economic growth, they are pointing out
the importance of the distributive aspect
(equity) with regard to sustainability. Due
to the already exiremely advanced destruc-
tion of resources and because of the insecu-
rity and risk regarding their life supporting
functions, any additional degradation and
destruction of the natural resources should
be avoided. In this group appear authors
such as Goodman and Redcliff (1991),
Pearce, Barbier and Markandhya (1991),
Costanza et al., (1991) and the group which
emphasizes "thermodynamics" (Boulding,
1966; Georgescu-Roegen, 1975; Daly, 1977
and 1989; Victor, 1972 and Perrings, 1987,
quoted after Victor, 1991). The latter apply

S. Miller
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the laws of thermodynamics' to economics,
specifically referring to the second law of
thermodynamics. From the above, they con-
clude that growth based on depletion of
natural resources leads to absolute scarcity;
that is, that from a certain level onward,
natural capital cannot be substituted by man-
made capital anymore, nor can it be
increased. Under these premises, sustain-
ability means a development producing the
most efficient utilization of these scarce
resources and contrasting with the economic
expansion of the last 400 years based upon
a growing utilization of resources.

Definitions regarding a sustainable agri-
culture reveal the different concepts of
sustainable development. Nevertheless, the
maintenance of the agricultural production
potential is a generally recognized condition
for sustainable agriculture. The meaning of
this production potential, however, is seen
in different ways especially regarding the
importance of species conservation and the
importance of the natural flora and fauna in
the production process.

The following conclusions may be
drawn from the discussion:

(1) Sustainable development aims for the
satisfaction of needs of the present and of
future generations. Therefore, equity as-
pects within and between generations have
to be addressed and economic development
and economic growth are the means, but not
the goal, of sustainable development.

(2) Availability of natural resources is a
limiting factor for sustainable development.
Therefore, the efficient utilization of the
scarce factor "natural resources” is a crucial
condition for achieving sustainable develop-
ment,.

Thus, sustainability involves three aspects:

(1) Ecological sustainability - the ecosys-
tem maintains its main characteristics which
are essential for its survival in the long run;

(2) Economic sustainability - the sustain-
able management of natural resources pro-
vides an income sufficient to make its con-
tinuation attractive;

(3) Social sustainability - the benefits and
costs are fairly distributed among the dif-
ferent groups and the social and cultural
values of the people affected are respected.

In the short-run, these three dimensions
can be considered as conflicting goals, to a
certain degree, while in the long run, the
interdependencies between the three of them
will be realized and the relationship will be-
come more or less complementary. How-
ever, it will not be possible to achieve
sustainability by maximizing the three goals
at the same time, but to reach sustainable
development, a balance will have to be
found between the three objectives, as
shown in Figure 1.

Figure 1: Mobius triangle for three con-
flicting objectives (Nijkamp, 1990; p. 13).

0,1

Environment
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Using this figure as a reference, if one
objective is maximized, then the other two
become constraints. A constraint has to be
quantified in some way. That is, a certain
quantity of the elements that form the con-
straint has to be defined as the maximum or
minimum tolerable level.

One may inquire, however, how these
maximum or minimum levels can be iden-
tified. What is meant by "fair income dis-
tribution,” "essential characteristics of the
ecosystem” and "sufficient income?" Devel-
opment goals are defined by the social group
in charge of determining them: the society
of a country regarding the goals of the
society, a community regarding community
goals and a singular farmer regarding his
own development goals. Goals at a lower
hierarchical 'evel, for instance, the farmer’s
goals have to be adjusted in order to not be
in conflict with the community or societal
goals. However, frequently these goals
have not been defined quantitatively or are
not public knowledge. What can be done is
to assess the levels to which the different
goals have been reached or will be reached
and then analyze trade-offs between them.
It has to be understood that indicators will
not replace the decision, but only contribute
to the fact that those decisions are taken
with full knowledge of their implications.

As mentioned above, sustainability goals
can be defined at different hierarchical
levels and, therefore, indicators can be
selected at different levels. Toews (1993),
Conway (1988) and others propose agroeco-
systems as a suitable research unit, which
Toews defines as follows:

"Agroecosystems are regionally defined
entities managed for the purpose of
producing food, fibre and other agricultural
products comprising domesticated plants and

animals, biotic and abiotic elements of the
underlying soils, drainage networks and
adjacent areas that support natural vegeta-
tion and wildlife. Agroecosystems explicitly
include people, both as producers and con-
sumers, among the essential elements and,
hence, have socio-economic and public
health, as well as environmental dimen-
sions” (ibid., p. 3). Thus, the world can be
understood as a huge agroecosystem and
agroecosystems can be delineated at the
regional, national and local levels, as well as
at the farm, field or paddock level.

Conway (1988) has argued that ...the
primary goal of an agroecosystem is
increased "social value," that is, "the
amount of goods and services produced by
an agroecosystem, the degree to which they
satisfy human needs and their allocation
among the human population (ibid). Ac-
cording to his work, Gutiérrez et al. (1993)
propose four properties which describe the
sustainability of systems:

(1) Productivity - productivity may be
defined as the output of product per unit of
resource input. "

(2) Resilience - the ability to maintain
productivity, whether of a field, a farm or a
nation, facing stress or shock. The stress
may be growing salinity, erosion or debt
that is a frequent, sometimes continuous and
relatively small predictable force having a
large cumulative effect. A major event such
as a new pest, a rare drought or a sudden
massive increase in input prices would con-
stitute a shock.

(3) Stability - constancy of productivity
from month-to-month and from year-to-year,
in the face of the normal fluctuations and
cycles in the surrounding environment due
to such variations as the weather or the

S. Miller
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market demand for agricultural products. In
contrast to productivity, which refers to a
level, stability refers to the variability of the
trend.

(4) Equity - refers to the manner in which
the benefits from the systems production are
shared; it may be defined as the even distri-
bution of the productivity of the system
among the human beneficiaries (Conway,
1988, p. 653; Gutiérrez et al., 1993, p. 5).

METHODOLOGICAL FRAMEWORK
FOR THE DEFINITION
OF INDICATORS

As had been mentioned before, the con-
cept of sustainability contains three goals
which, in the short term, may compete with
each other. Therefore, the ecological, eco-
nomic and social aspects have to be con-
sidered simultaneously. Furthermore, indi-
cators have to be defined according to the
specific system or the specific situation to be
analyzed. In order to compare different sys-
tems, the corresponding indicators should be
determined in a local and repeatable process
where the basic concept of sustainability and
the criteria used for the selection of the indi-
cators are explained. It has to be assured
that the choice of the indicators does not
occur arbitrarily or purely subjectively and
that all the aspects of a system, which are of
any significance for its sustainability, are
considered.

Next, a proposal for a methodological
framework will be presented based on the
methodological works of several authors
(Avila, 1988; Torquebieau, 1988; Conway,
1988; Weber, 1990; Ferreira, 1991; Bartel-
mus, 1991; Gutiérrez et al., 1993 and
Toews, 1993).

The first step for the determination of
indicators should be a clear analysis of the
objective of the research and the questions it
implies. Are we dealing with a diagnosis in
order to elaborate ex-ante recommendations
for projects, programs or policies? Or,
should a monitoring system be elaborated?
Do we want to make projections of the sus-
tainability of a given system for the future?
Or, is it intended to be ex-post analysis to
investigate the impacts of a certain inter-
vention?

In order to investigate ex-post the
sustainability of policies, programs and pro-
jects, time series of data are needed. In this
case, an important criterion for the selection
of indicators is the availability of the corre-
sponding time series.

If the discussion is about an ex-anfe
analysis, the availability of data is also im-
portant because a trend has to be forecasted.
The forecast has to be based on experiences
and proven knowledge about the relation-
ships between different factors that certainly
do not always have to be retrieved from the
same region. Experiences from outside the
research area may be used if they have been
obtained in a similar type of system or
under similar conditions.

The indicator set for the ex-ante analysis
does not necessarily have to be identical to
the set of indicators used for the monitoring.
In the first case, the available information is
a limiting factor, whereas additional infor-
mation can be generated by monitoring.
Thus, the set of indicators can be improved
step-by-step. However, in order to permit
the verification of the assumptions made in
the ex-ante analysis, the ex-ante indicators
have to be defined logically in relation to the
indicators chosen for monitoring. Table 1
provides three examples showing that the

S. Maller
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aggregaticn level, the problems to be anal-
yzed and the kind of intervention determine
the type of information to be obtained for
indicators.

Considering the objective of the research
and the specific problem to be analyzed, the
scope of the research can be delineated and
the potential users of the information can be
determined. The presentation, as well as the
degree of detail of the information, should
be selected according to the information
needs of the potential users, i.e., scientists,
consultants, politicians or farmers.

Indicators can be selected for causes of
non-sustainability, for factors of pressure on
sustainability or for the impacts of these
causes and pressure factors. Depending on
the problem to be analyzed, sustainability
may be determined by the quality and quan-
tity of resources of the system and/or by
parameters given for the performance of the
system. The state of the resources always
has to be analyzed in the context of the
respective system.

According to Conway (1983) and Gu-
tiérrez et al., (1993), the four characteristics
of sustainable systems are productivity, sta-
bility, resilience and equity. Furthermore,
the concept of sustainability possesses three
dimensions (the ecological, economic and
social). As shown in Figure 2, these criteria
could be arranged in the form of a cube so
that indicators can be selected according to
the characteristics of different square.

Some of the squares may contain the
same indicators, For instance, indicators for
equity may be repeated in the social
dimension. On the other hand, some of the
squares may remain empty when no appro-
priate indicators can be found.  The
usefulness of the framework coasists of

helping to include all important aspects in
the analysis and to order the process of the
selection of indicators.

Agroecosystems at different levels influ-
ence each other by contact. The agricultural
farm and household system, with its plant
and animal production, disturbs its sur-
rounding natural ecosystems. Its self-regu-
latory mechanism will be partly replaced
through human interventions such as the
application of fertilizer and products for
plant protection. This leads to a weakening
of the defense system, toward stress from
outside the system (Conway, 1988). The
effects that are the result of the agricultural
activity, for example, soil and water con-
tamination by pesticides, are relevant to the
farm itself and to the local and regional
systems surrounding it. As a logical conse-
quence, indicators do not only have to be
determined for the level of the system to be
investigated, but also for the surrounding
systems that are being influenced.

Therefore, the squares can be filled in
by using the following four categories:

The resource base of the system to be
investigated.

The performance of the system to be
investigated.

The resource base of other systems
affected by the system under investigation.

The performance of other systems
affected by the system under investigation.

Regarding sustainability, a research cate-
gory is a significant aspect of a system.

S. Maller
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Table 1: Impact of aggregation level, intervention and problem to be analyzed on the
type of information to be obtained.

Example 1:
Hierarchical level:

Intervention:

Questions to be asked:

Example 2:
Hierarchical level:

Intervention:

Questions to be asked:

Watershed
Introduction of a gravity irrigation system for small farmers.

What are the expected ecological, economic and social impacts of
the irrigation system at the regional level?

From experience, name a number of critical factors
Ecological factors:
Hydrological erosion
Soil and water pollution by intensive use of pesticides and
fertilizers
Inefficient use of water
Social factors: 7
Farmers’ organization regarding management and
maintenance of the system
Change of traditional land-use systems
Economic factors:
Marketing opportunities for the additional production

Watershed

Change in land use during the last 20 years from extensive cattle
management to intensive production of vegetables.

Ex-post analysis of the ecological, economic and social impacts of
the change in land-use with the following critical factors.
Ecological factors:
Erosion
Soil
Water contamination
Biodiversity
Social factors:
Changes in the farm size, labor force, farmer’s
social differentiation between classes ("modern" and
"traditional ")
Dependence on external inputs
Health problems created by excessive or imprudent
use of pesticides
Economic factors:
Change in the family income
Dependence on external markets
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Table 1: Impact of aggregation level, intervention and problem to be analyzed on the
type of information to be obtained. (Continued)

Example 3:

Hierarchical level: Farm

Intervention: Introduction of soil conservation measures at the farm level (smail
farmers).

Questions to be asked: Expected ecological, economic and social effects caused by the
conservation practice at the farm level with the following critical
factors.

Social factors:
The acceptance of conservation practices by the farmers
The awareness of erosion as a problem
Economic factors:
Costs and labor inputs necessary for the conservation
practices
Ecological factors:
Effectiveness in soil protection
Ecological impacts that have not been forseen

Figure 2: Selection of indicators based on characteristics of sustainable systems and
dimensions of sustain.bility.

Ecological  Economic Social
Aspects Aspects Aspects

Peformancs / /
(Stocks) / /

Productivity

Regilience

Stability
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Each category consists of a number of
elements which have to be defined. In the
case of the category "resources,” for in-
stance, the following elements can be
named.

Water

Soil

Flora

Fauna

Air

Human capital and cultural goods
Unique landscapes

An element is a significant part of a re-
search category.

According to Avila (1989), regarding
the elements of the performance of the
system, the following can be distinguished:

Management/behavior of the system
(i.e., inputs, energy, land use and others.)

Yield/products of the system (i.e., pro-
duction, waste and residues, etc.)

Normally, indicators which measure im-
pacts concentrate on the yields and products
of the system. Whereas, indicators which
analyze causes and factors of pressure will
analyze the management of the system and
its behavior.

Descriptors and indicators will be deter-
mined for each element.

Descriptors are significant characteristics
of an element related to the main qualities of
the sustainability of a certain system: pro-
ductivity, stability, resilience and equity.

Thus, a descriptor for the quality
"equity" of the element "soil" could be the
distribution of land, whereas, its "stability”

could be described by the spectrum of
species of micro-organisms. Regarding the
social dimension, the distribution of income
could be a descriptor for the element
"yield," the "resilience” of the element
"management” could be described by the
degree of the diversification of production.

Indicators measure the change of the
descriptor. If the system is sustainable, this
change is small or positive.

In the case of land or income distri-
bution, for instance, the Gini-coefficient
could be defined as an indicator. Each indi-
cator should be represented in a form that
provides an answer to the following ques-
tions (Torquebieau, 1989):

How should the significance of the indi-
cator be interpreted?

What has to be measured with regard to
indicators? When? Where?

What are the necessary inputs for the
determination of the indicator?

What are the indications about the limits
of the explanatory power of the indicator?

What are appropriate instructions for the
interpretations of results, taking into account
the above mentioned limitations of the indi-
cator and considering other indicators which
may be related to the respective indicator?

This can be complemented by:

A classification regarding the intensity
of the positive or negative effect.

A definition of the extreme values of the
indicators.

S. Miller
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Figures 3 and 4 show a graphical pre-
sentation of the procedure. Table 2 presents
an example of how indicators can be
derived.

As was stressed before, individual
indicators should be analyzed in relation to
other indicators. In order to avoid misinter-
pretations, it should be specified exactly
which indicators make a significant explana-
tory contribution and which indicators must
only be used in conjunction with others. If,
for instance, the development of soil
productivity for the region will be measured
using the average yield/hectare, a suffi-
ciently long-term series of data will have to
be observed in order to determine the
variation of yields caused by annual climate
fluctuations. Similarly, changes in input and
land use and the respective impacts on yield,
have to be taken into account. The average
yield/hectare indicator could lead to misin-
terpretations regarding sustainability if these
aspects are not included.

Indicators, therefore, have to pass
through a selection process where they are
confronted with a series of selection criteria.
Thus, their number will diminish signi-
ficantly:

Indicators should be relatively easy to
measure and their definition should be cost-
efficient;

Indicators should correspond to the
aggregation level of the system under
consideration;

Indicators should be elaborated in such
a way that they also allow the participation
of the local population with regard to their
definition;

It must be possible to repeat the mea-
surements over certain periods of time;

Indicators should give a significant
explanation of the sustainability of the
observed system;

Indicators should fit the specific problem
to be analyzed and the needs of the u<ers of
the information;

Indicators should be sensitive to changes
in the system;,

Indicators have to be placed in relation
to each other;

Indicators should give basic information
in order to allow for the assessment of
trade-offs between the different dimensions
of sustainability.

The last points are decisive for the
interpretation of the results.

The question, however, is given that
indicators are different according to the
respective system and given that they cannot
easily be aggregated without making value
judgements, how can different systems be
compared and how can the performance of
a system be evaluated? Indicators have to be
compared with reference values which per-
mit the deterrnination of the degree to which
sustainability has been reached. According
to Adranse (1993) and OECD (1993),
several alternatives to define reference val-
ues exist:

The Use of Historical Values which are
supposed to represent a sustainable situation.
The Dutch Government, for instance, is
using the year 1930 as a reference value for
water quality of the North Sea.
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Figure 3: Plan for the Definition of a System of Indicators.

System
Categories
| - L |
Res. ? Other Other
Of the System the Sys Resources Systems
em.) (Elem.)
g'f,',}' )R&s OW(EI System Exogen. Res. om(cF;l%”;‘gZems
. Water —_ Managementy | Water - %gement/
__ Minerals Behavior __ Minerals vior
. — Yield/ ) — Yield/
— Soil Production — Soil Production
— Flora — Flora
__ Fauna — Fauna
__ Air _ Air
__ Cultural __ Cultural
Resources Resources
— Unique — Irreplaceable
Areas Areas

Table 2: A hierarchical procedure for deriving ir.dicators.

System:
Category:
Element:
Dimension:
Property:
Descriptor:
Indicator:

System:
Category:
Dimension:
Element:
Property
Descriptor:
Indicator:

Watershed of river x

Resources of the system

Water

Ecological

Productivity

Quality of water

Residues of pesticides which have been measured in
the main outflow of the watershed (mg/1)
Farming system x

Performance of the system

Economic

Management

Resilience

Degree of diversification of production

% of contribution of the main crop to the family
income
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Figure 4: Interactions Among Sustainability Properties, Dimensions and Components at

the Agroecosystem Research Unit Level.

Four properties of a
sustainable agro-ecosystem
(productivity, stability, resilience
and equity)

It can be described by
the resources and the
performance of the system

Three dimensions of
sustainability (ecological,
economic and social
sustainability)
|

Four categories of analysis

Elements

Descriptors

Indicators

Nine quality criteria for the indicators

~

Explanatory power

Target Values such as certain water quality
standards set by the government. Target
values and, to a certain degree, historical
values are subjective values and some kind
of consensus in the affected society is
necessary for their implementation.

Threshold Values or critical values of
indicators. An amount higher than the crit-
ical value of an indicator may be expected to
have significant negative impacts. Thresh-
old values are supposed to be defined scien-
tifically and to be, therefore, less subjective.

Tendencies in the development of the value
of an indicator such as tendencies in soil
loss, tendencies in income levels and distri-
bution, etc.

N\

Costs for the generation
of information

Average Values of similar systems as when
comparing Costa Rica with the average val-
ues of Central America.

The last two reference values do not
permit any evaluation concerning whether or
not a system is sustainable, but they give a
rough idea of its relative position regarding
the past development and similar systems.

Different systems may be compared by
weighing the respective indicators compared
to their distance to the correspondent ref-
erence values. A system where most of the
indicators are close to achieving the level of
the reference value (i.e., a target value) may
be considered more sustainable than systems
where the values of the indicators are dis-
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tant. In the case of threshold values, where
we normally assume that they should not be
surpassed, a system may be assessed as
more sustainable when the values of its
indicators are relatively far beyond or below
the threshold values (if there are minimum
or maximum thresholds, respectively).

In order to be able to assess a certain
degree of sustainability, or at least to rank
different alternatives according to their
sustainability, several authors have tried to
form a "sustainability index.” Socio-eco-
nomic and ecological indicators, however,
cannot just be aggregated without difficulty
because a common denominator is neces-
sary. Thus, it is proposed that economic
evaluation of non-economic indicators
should provide this denominator. Even
considering the significant number of con-
cepts and methods for the economic evalua-
tion of the ecological impacts, the aggre-
gation cannot always be obtained through an
economic evaluation of indicators.

If it is assumed, in the short run, that
the three dimensions of sustainability may
partly represent a competitive relationship,
trade-offs are between the economic, eco-
logical and social aspects and the respective
indicators can be expected. As mentioned
before, sustainable development represents
a multi-objective goal function; one possible
approach to achieve this goal function is to
maximize one of the goals under the con-
dition of respecting maximum or minimum
standards of the remaining goals. For cer-
tain indicators, which are already in use,
well-founded thresholds can be a helpful
measure. Ecological standards, such as the
extreme values for the tolerable resource
degradation, could partly be deduced from
the natural sciences. Social and economic
thresholds do not exist. For instance, there
is not an equity threshold beyond which
social unrest may occur. Minimum wages

which reflect the satisfaction of basic needs
may be considered as threshold values
which, if surpassed, may cause health
preblems, but they normally fall in the
category of target values since the concept
of basic needs varies from country-to-
country and, very often, reflects value
judgement.

Therefore, it may be useful to try to
estimate the costs implied by the respect of
these thresholds or target values. As a rule
for decision making, an adjusted form of the
"safe-minimum-standard rule" (see Bishop,
1978) can be used: the standard is being
maintained if the social costs caused are 1.0t
unacceptably high.

CASE STUDIES

The case studies are the central part of
the research. We will not find out what
kind of indicators fit situations typical for
Central America and which indicators can
be determined and assessed with a reason-
able effort if we do not define indicators in
real cases. The question whether there are
trade-offs among different indicators and
how they can be assessed, can be answered
only after the determination of a set of
indicators for a specific case. Answers have
to be found for several questions including:

Is the proposed procedure feasible with
a reasonable effort?

Is it useful? That is, does it lead to
indicators that provide information about
sustainability and are helpful in the decision
making process?

What are the costs for the generation of
information?

Where are the weak points of the con-
cept?
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Any process of gathering and analyzing
information implies costs and it has to be
carefully evaluated as to whether the
additional acquisition of information justifies
the costs.

Considering the fact that the current
research requires a multi-disciplinary ap-
proach, the case studies are carried out in
collaboration with IICA (Interamerican Insti-
tute for Cooperation on Agriculture) and the
Tropical Agricultural Research and Training
Center (CATIE) specifically with the depart-
ments of "Watershed Madnagement” and
"Production Systems of the Tropics. "

The methodological approach of the case
studies follows the scheme presented in Sec-
tion II. The first case study tries to assess
the sustainability of land use in the Rio
Reventado Watershed in Costa Rica. Indi-
cators will be defined at the farm and at the
regional (watershed) level.

The participating institutions selected the
research site according to criteria including
the "importance of its agricultural produc-
tion potential," the fact that "there are, at
least, two different farring systems,” and
the "available information, logistics and
infrastructure as well as relevance of sus-
pected environmental problems.”

Methodological Procedure
and Preliminary Results

(1) In order to orient the definition of the
indicators according to the objective of the
analysis, the first step consisted of a short
diagnosis of the situation which should give
a rough idea of the socio-economic and
environmental situation of the region. This
involved the collection of secondary data
regarding natural resources, soil, climate,
vegetation, farming and production systems,
crops, prices, markets, the social organi-

zation, institutions and their activities, infra-
structure and extra-agricultural activities.

(2) The original idea was to use this infor-
mation to prepare a "Rapid Rural Ap-
praisal," in order to compare secondary
data with reality.

For practical reasons, no "perfect” RRA
was conducted, but a multidisciplinary team
visited the region on several occasions,
talked to some of the farmers and obtained
a general understanding of the area and its
problems. Afterwards, a pre-survey, with
individual interviews, was carried out with
75 farmers in order to broaden the
knowledge about the predominant farming
systems, the problems the farmers are facing
and their opinions and needs. Additionally,
meetings were held with the cooperatives
and projects working in the region and with
the respective persons of the Ministry of
Agriculture.

Farmers have also been questioned
regarding their disposition to participate in
research regarding land use and sustain-
ability. Most of them were very open, but
emphasized that they wished to be integrated
in the work and informed about the results.
They also wanted to be sure that the cooper-
atives and, in some cases, the Minisiry of
Agriculture were also informed. There was
a general complaint about lack of technical
assistance and they were very well aware
that some of their techniques, especially
fertilizer and pesticide application, could be
improved.

The Rio Reventado Watershed is located
in Cartago, Costa Rica and has an area of
2,152 ha, which consist of volcanic soils,
sharply sloping banks and unstable slopes.
The principal river bed is 12 km long and is
a typical mountain river, one or two meters
wide and 15 cm deep during the dry season.
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The spring of the river is located 2 km
southeast of the principal crater of the Irazu
Volcano at an altitude of 3,432 m. Annual
precipitation is about 1,700 mm with a dry
season from December to April. Average
temperature is 13 degrees C and it varies
according to altitude and season. The Rio
Reventado is one of the affluents of the Rio
Reventazé River where a hydroelectric pow-
er plant is located.

Most of the upper part of the watershed
is covered with secondary forest and a few
spots with primary forests belonging to the
"Prusia” National Park. Areas outside the
park are used for extensive cattle ranching.
The middle and lower parts of the watershed
are mostly cultivated with annual crops,
even on steep slopes. There are s.ll some
cattle farmers who are temporarily using
some areas as paddocks in order to recover
productivity of exhausted soils.

The majority of the farmers own their
land and they cultivate an average of 3 ha
(however, variations range from 0.25 ha to
50 ha) with horticultural crops (potato,
onions, carrots, cabbage, beans, etc.). Land
use is very intensive with two or sometimes
three harvests in one year. A significant
percentage of the farmers use irrigation
during the dry season. Fertilizer and pesti-
cide use are relatively high and most of the
farmers are partly mechanized (they rent a
tractor for ploughing). Very few farmers
apply svil conservation measures.

In the three districts of the watershed,
the population has been estimated at 8,900.
Infrastructure permits access to markets and
the whole region has access to electricity
and potable water.

Natural vegetation was removed a long
time ago and water and soil seem to be the
most affected resources by the actual land

use. Decrease in soil productivity and
significant damage caused by pests have
been reported by the farmers.

(3) The information gathered has been used
to formulate some hypothesis with regard to
the suspected problem or the positive contri-
butions to sustainability:

The quality of soil and water resources
are affected by actual land use;

Soil productivity has decreased in areas
with high soil degradation;

Intensive land use with few rotations and
high pesticide use have affected system’s
resilience and stability which manifests itself
in high pest and disease pressure and
resistances;

High pesticide use leads, in some cases,
to residues in crops and health problems for
workers applying the chemicals;

At the regional level, inadequate land
use leads to a considerable sediment load
which is being transported to the Rio
Reventazén and contributes to the sedimen-
tation problems of the Cachi Dam.

(4) For practical reasons it was decided to
start with the analysis at the farm level and
a preliminary set of indicators has been
defined according to the results of the pre-
survey and the analysis of secondary data
(the indicators are presented in more detzil
in Appendix 1). A questionnaire has been
prepared which is being filled out in a multi-
visit survey. Multi-visit surveys are good
contacts with the farmer and have the
advantages of usually involving short visits
which do not require too much time during
working hours and do not overload the far-
mer’s (and the interviewer’s) concentration
capacity. Additionally, a multi-visit survey
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permits a better assessment of land manage-
ment practices and pesticide and fertilizer
applications. The intensive survey will only
cover the middle part of the watershed
where most of the intensive production takes
place due to limited resources and the fact
that soils at the lower and the upper part are
quite different. The lower and the upper
part will be considered in the regional anal-
ysis.

Several stratification criteria have been
tested which are supposed to have an impact
on soil degradation and productivity:

Farm size

Time horizons of growing vegetables
(period since they shifted from cattle
ranching to horticulture)

Slope

Mechanization

Access to irrigation

Use of soil conservation measures

Since there are no time series for some
indicators, for instance soil quality, the
original idea was to generate these by a
cross-section analysis. During the last forty
years, an expansion of the vegetable pro-
duction to the detriment of cattle production
has occurred within area covered by this
research study. This expansion results in
there being farms that are growing vege-
tables with different time horizons. There-
fore, well-selected soil tests could provide
an indication regarding the medium- or
long-term changes in the soil conditions as
a consequence of the change in land use. In
addition, there is a small proportion of
farms which are using soil-protection mea-
sures and the comparisons of these with the
farms that are not protecting their soils
could provide interesting information.

Unfortunately, the information regarding
time horizon of horticultural production has

not been very reliable due to changes in land
tenure. Very few farmers were found to be
applying conservation measures and of those
that are, technical preparation is not at a
very high level. As a result, management
practices do not vary significantly in order
to be able to group farmers.

It has been observed, however, that
degradation symptoms strongly vary accord-
ing to the slope. Therefore, soil and pro-
ductivity analysis will be carried out in
samples which have been delimited accord-
ing to the different types of slopes pre-
dominant in the region (0-10%, 11-30 and
more than 30). Different slopes can be
found in the same farm or in the same field.
Therefore, yield measurements cannot be
carried out per field. Instead, yields have to
be estimated per area having a given slope.
Considering the variance of yields and the
number of factors which may have an
influence, the sample size should not be less
than 100. The number of farms, however,
could be less.

The depth of topsoil, apparent density
and percentage of organic mass have been
selected as indicators for the soil quality in
order to detect changes caused by the actual
land-use: practices.

The success of the research depends on
the goodwill and the participation of the
farmers. Farmers particularly are interested
in fertility analysis in order to be able to
adjust the fertilizer application. Therefore,
fertility analysis has been included even
when no significant results are expected
regarding the degradation caused by inten-
sive land use. It must be recognized that the
chemical analysis of soils may produce
higher values in extensive use areas that in
the reference sample due to the high fertil-
izer application. Since fertilizers are applied
several times per year, there is almost no
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time when its influence can be eliminated
and the accumulative effect also has to be
considered.

Additionally, fertilizer information may
be used to calculate potential fertilizer leach-
ing where a relatively simple approach like
the "nitrogen balance" concept can be used
(Jarosch, 1990).

Reference samples are collected in the
few areas which are not cultivated or which
have been under pasture for a long time.
Reference samples have to reflect the
different slopes which are analyzed.

(5) Based on the information collected,
farming systems will be modeled including
their requirements of fixed and variable
production factors, farm budgets and family
incomes. Additionally, as far as possible,
ecological impacts will be quantified and
economically evaluated. The objective of
this analysis is the assessment of the actual
situation from the point of view of sustain-
ability and the projection of future develop-
ments given the actual management of nat-
ural resources. It is not intended, however,
to identify alternatives and to look for an
optimum solution. Therefore, optimization
models, such as the linear programmation,
do not necessarily have to be used. How-
ever, they may provide some valuable infor-
mation about the shadow prices of environ-
mental and socio-economic restrictions, in
other words, the costs of respecting these
restrictions or standards and the trade-offs
between socio-economic and ecological indi-
cators.

Additionally, the farmers expect some
recommendations regarding land manage-
ment and how to deal with the problems
they are reporting. Therefore, the informa-
tion will be evaluated in this sense and,
together with the Ministry of Agriculture,

recommendations will be elaborated. The
results will be presented at a meeting with
the members of the cooperative. In addi-
tion, farmers’ interests in the survey process
are enhanced by asking them about diseases
they do not know how to combat or other
agronomic problems during the multi-visit
surveys. The interviewer then takes a sam-
ple that will be analyzed in a laboratory,
even if it is not part of our indicator set.
On the next visit, the farmer will receive the
result.

(6) At the regional level, the farming
systems in the upper and lower parts of the
watershed will also be investigated, but in
less detail. The water analysis is part of the
regional analysis. Ten sample points have
been selected which cover the course of the
Rio Reventado and some of its affluents.
Samples are taken every 15 days in order to
assure a representative sample which is not
altered by precipitation and other factors.
Water analysis will concentrate on effects
which may be being produced by high
fertilizer and pesticide use.

Ecological-biophysical data and
economic and social data will be processed
by using a geographic information system.
IDRISI has been selected because it is
widely used and it needs less time (than
other systems) for one to become familiar
with it, such as ARCINFO. The first step
of the analysis will be the assessment of
potential land use (a maximum intensity of
land use, taking into account the ecological
limits). The potential land use will be
compared to the actual land use. An actual
land use, which is much more intensive than
the potential land use and where no miy-
gating measures are applied (i.e., soil con-
servation measures) may serve as an indi-
cator of unsustainable land use. Further-
more, it is intended to assess the areas that
are showing visible signs of degradation.
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Erosion, which is of extreme importance
in the research region, could be assessed by
using the "Universal Soil Loss Equation”
(USLE), proposed by Wischmeyer and
Smith (Wischmeyer, 1976). This equation
has been calibrated for the United States and
for slopes up to 15% and it seems to
overestimate the soil erosion in the tropics
and at steep slopes. Additionally, it is
considered that not all the soil eroded is
lost, but instead, a part may be transported
to the lower parts, enriching the soil there.
It still has to be discussed whether it is
possible to adjust the results provided by the
USLE or if the use of alternative models is
feasible. In the negative case, a different
indicator has to be found which assesses
regional impacts of land use on soil re-
sources.

PRELIMINARY CONCLUSIONS

The research at the Rfo Reventado
Watershed is still continuing and, therefore,
no final conclusions can be drawn. How-
ever, it can be said that:

The framework has been useful in the
process of definition of the indicators and
the identification of information needs;

Indicators had to be adjusted several
times due to reasons of feasibility and costs;

Farmers were not very interested in soil
erosion measurement, but in fertility analy-
sis and recommendations regarding pest
management. That is because fertilizers and
pesticides are a significant part of produc-
tion costs, whereas, the costs of erosion are
not perceived,

The preliminary results stress the need
to provide economic indicators for physical
impacts, i.e., productivity;

Farmers are aware of soil erosion, but
soil conservation measures proposed by a
FAO project have not been adopted. Far-
mers complained that they have not par-
ticipated in the elaboration of the project and
that the proposed measures are not com-
patible with their management practices;

Since it is not feasible to measure yields
during a sufficiently long period (5-
10 years) in order to analyze impacts of soil
degradation on productivity, there has been
an attempt to overcome these shortcomings
by amplifying the sample in one year.
Considering that the region is relatively
small, weather conditions can be considered
to be equai in the same year for the whole
sample. In order to avoid problems which
may be unique for one year (i.e., infected
seed material), the yields of two years (four
harvests) will be measured. The results will
show if this is feasible.

At the regional level, some kind of
erosion measurement is necessary in order
to be able to assess its economic impact.
Decision makers will react when a signifi-
cant contribution to the reported problems of
the Cachi Dam can be proven. On the other
hand, the impacts of mining activities in the
region may be farm more important than
land use.

ENDNOTES

1. "All states of matter and all forms of energy do
not have equal potential for use. Though we neither
ceeate nor destroy matter energy in production and
coasurzption, we do transform it (first law of thermo-
dynamics). Soecifically, we transform matter from
organized, structured, concentrated, low-eatropy
states (rzw materials) into still more highly structured
commodities and :hea, through use, into dispersed,
randomi?ed, high-entropy states (waste) (second law
of thermodynamics). In the production of commod-
ities, energy is transformed from high-temperature
energy with a potential to do work into a low-
temperature energy whose capacity to do work is lost
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when the temperature reaches equilibrium with the
general environment.

2. Rapid Rural Appraisal: A multi-disciplinary
team visits farms, cooperatives, women's groups,
etc., interviewing individuals and groups and making
field visits in order to get to know the differeat land
use systems and the socio-economic conditions in the
research area. The team tnes to obtain, through ob-
servation, as much information as possible. Stan-
dardized questionnaires are not used and a statis-
tically-based representativeness is not obligatory.
The experience of the participants for a correct
interpretation of the results 1s decisive.
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APPENDIX 1
SYSTEM: Vegetable growing (potato, onion, carrot)
Category: Resources of the system
Element: Soil
Dimension: Ecological (physical quality and quantity of the resources)
Property: Productivity
Descriptor: Soil fertility
Indicators: % Organic matter (organic carbon)
Inventory nutrients/area unit (kg/ha)
Property: Stability (constancy of productivity in the face of normal fluctuations and cycles
in the surrounding environment due to such variations as climate)
Descriptor: Soil structure
Indicators: Water infiltration rate (mm/time unit)
% Organic matter
Appareat deasity

If the information is avsilable and reliable, the variation of the productivity indicators from year-to-year can
also be used as indicators for stability.

Property: Resilience (Capability of facing lengthy stress or shock)
Descriptor: Erosion
Indicator: Depth of topsoil (cm A horizon)

Property: Equity

No descriptors have beea found for the ecological dimension

Dimeasion: Economic (economic value of the resource)}

Property: Productivity
Descriptor: Land price (for agricultural and forestry use)
Indicator: US $/ha agricultural land
Dimension: Social (Access to sad distribution of resources, considering the different qualities)
Property: Resilience
Descriptor: Importance of degraded land
Indicator: Percentage of agricultural area with marginal or deteriorated soils/farm
Category: Performance of the system
Element: Management/behavior of the system .
Dimension: Ecological (physical performance of the system, regarding ecoiogical goals)
Property: Productivity
Descriptor: Productivity
Indicator; Yield/nutrient input
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APPENDIX [ (Coatinued)

Propexty:
Descriptor:
Indicator:

Property:
Descriptor:
Indicator:

Stability

Variation of productivity indicators

Variation yields/nutrieat input from year-to-year
Resilience

Crop loss caused by pests and frequency of crop loss
Crop loss kg/ha

Dimension: Ecomomic {(économic performance of the system regarding economic goals)

Property:
Descriptor:
Indicators:

Property:
Descriptor:
Indicator:

Property:
Descriptor:
Indicators:

Descriptor:
Indicator:
Dimension: Social
Property:
Descriptor:
Indicator:

Element:

Dimeasion: Ecomomic

Property:
Descriptor:
Indicator:

Dimension: Social

Property:
Descriptor:
Indicator:

Productivity

Profitability

Total factor productivity

Partial factor productivity

Gross margin/ha

Stability

Variation of profitability indicators
Variation coefficieat of gross margins
Resilience

Pest and disease pressure

Costs of pest management

Value of productioa loss

Dependeace on external inputs
Costs as % of total factor costs and as % of economic yields

Resilience

Health expenses

Frequeacy of intoxications due to fertilizer application
Products of the system

Productivity
Capital accumulation
Farm equipment, means of transportation

Productivity
Satisfaction of needs

Ratio of household expenses to income
Frequency of the need for consumer credits
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APPENDIX I (Continued)

Property: Stability
Descriptor: Variation of net farm income
Indicator: Difference between the lowest and the highest income in the last 10 years
SYSTEM: Rio Reventado Watershed
Category: Resousces of the system
Dimeasion: Ecalogscal
Element: Soil
Property: Resilience
Descriptor: Erosion
Indicator: Area with physical erosion feature according to severity
Sediment load measures (MT)
Property: Equity
Descriptor: Land tenure
Indicator: Gini-coefficient

No indicators have been defined yet for the economic and social dimension

Element: Water
Property: Productivity and Resilience
Descriptor: Water quality of the Rfo Reventado and its affluents
Indicators: Conductivity
Oxygea soluble
Turbidity
Fecal coliforms
Descriptor: Fertilizer contamination
Indicators: Nitrate, ammonia and phosphate
Descriptor: Pesticide contamination
Indicators: Organophosphates and organochlorates
Property: Equity
Descriptor: Access (o irrigation water
Indicator: % of farmers with access to irrigation water

No indicators have been defined yet for the economic and social dimension

Category: Performance of the system
Element: Management/behavior of the system

Dimeasion: Ecological

Descriptor: Regional crop yields

Indicator: Yield kg/ha of the different crops
Descriptor: Variation of average productivity
Indicator: Variation coefficieat of crop yields

S. Muller
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APPENDIX [ (Coatinued)

Property:

Descriptor:

Indicator:

Descriptor:

Indicator:

Descriptor:

Indicator:

Descriptor:

Indicator:
Element:

Property:

Descriptor:

Indicgtor:
Property:

Descriptor:

Indicator;
Property:

Descriptor:

Indicator:

Resilience

Rationality of land use

Relation between potential and actual land use
Long-term productivity

Long-term regional yields

Vegetative land cover

% of denuded land during parts of the rainy season
Use of conservation measures

% of farmer on steep land with soil conservation measures
Products of the system

Productivity

Crop production

Regional production (MT)

Stability

Variation of regional crop production

Variation coefficient of crop production

Resilience

Long-term crop production

Long-term crop production (MT)

No indicators have been defined yet for the economic and social dimension
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Development and Application of A Framework for Evaluation of
Sustainable Land Management (FESLM)

J. Dumanski’

INTRODUCTION

Rising populations competing for limited
land resources have focused attention on the
need for increasing food production, while
preserving the resource base and decreasing
land degradation. This has prompted dis-
cussion on the sustainability of current land
management systems.

Sustainable land management (SLM) has
emerged as a global issue in securing en-
hanced productivity and performance of land
resources. consistert with minimising ad-
verse effects on the environment. To achieve
this, there is an urgent need to develop and
implement appropriate technologies and
policies for more effective land management
which are sustainable over time. Signifi-
cantly, SLM was high on the priority list of
AGENDA 21 of the United Nations Confer-
ence on the Environment and Developinent,
held in Rio de Janeiro, June, 1992. Also,
Osten-Sacken (1992) has recently reported
that the Consultative Group on International
Agricultural Research (CGIAR) must ad-
dress sustainable land use management as a
matter of priority in the coming years.

DEVELOPMENT OF
THE FRAMEWORK

The Need for a Framework
Decisions as to whether or not a partic-

ular type of land uce is sustainable in a
given environment over a stated pexriod of

time can potentially be assessed using a
framework approach. With this in mind,
the International Board for Soil Research
and Management (IBSRAM) brought
together a group of international agencies to
develop a structured methodology for evalu-
ating the sustainability of land management.
The work was initiated through an inter-
national workshop held at Chang Rai, Thai-
land, in 1991 (Dumanski et al., 1991a;
Dumanski et al., 1991b). The second inter-
national workshop in this series was held in
Lethbridge, Canada, in 1993, and focused
specifically on development of ini*"cators for
SLM (Dumanski, 1993; Wood and Duman-
ski, 1993).

An international working group has been
established to develop a Framework for
Evaluation of Sustainable Land Management
(FESLM). Membership in this working
group consisis of representatives from:

International Board for Soil Research
and Management;

Food and Agriculture Organization of
the United Nations;

International Fertilizer Development
Centre;

International Society of Soil Science;

Soil Managément Support Services,
USDA-SCS;

“Centre for Land and Biological Resources Research, Agriculture and Agri-Food Canada, Ottawa, Canada

J. Dumanski
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Table 1: The levels of the Framework are summarized as follows:

Level 1:
evaluated.

Level 2:

OBJECTIVE - identification of the land use system(s) to be

MEANS - specification of the land management practices

employed in the land use system(s).
(Collectively the OBJECTIVE and MEANS statements describe WHAT will

be evaluated)
Level 3:

EVALUATION FACTORS - identifcation of all physical,

biological, social and economic factors which potentially bear
on the sustainability of the system.

Level 4:

DIAGNOSTIC CRITERIA - establishment of cause and effect

relationships between factors; collecting evidence of trends in
these relationships on the site; projecting a pattern of these
future trends. These are attained through analyses of available
information, including modeling and expert systems, but
experimentation may also be involved.

Level 5:

INDICATORS AND THRESHOLDS - measurable or

observable attributes which describe the rate and direction of
change in one or more of the pillars of SLM and identify the
status or condition of sustainability; measures beyond which the
system can be judged to be unsustainable.

(The three lower levels of the Framework describe HOW the evaluation will

be carried out).

Centre for Land and Biological Re-
sources Research, Agriculture and Agri-
Food Canada.

International Centre for Research in
Agroforestry;

The Tropical Soils, Biology and Fertil-
ity Program.

The World Bank

The international working group has
developed the following definition of SLM:

Sustainable land management combines
technologies, policies and activities aimed at
integrating socio-economic principles with
environmental concerns so as to simulta-
neously:

maintain or enhance production/ser-
vices (productivity),

reduce the level of production risk
(stability),

J. Dumanski
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Figure 1: The Framework for Evaluation of Sustainable Land Management (FESLM).
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protect the potential of natural re-
sources and prevent degradation of soil
and water quality (protection),

be economically viable (viability),
be socially acceptable (acceptability).

These five objectives of SLM - produc-
tivity, stability, protection, viability and ac-
ceptability are the basic pillars and the foun-
dation on which the Framework is being
built.

What is the Framework

The FESLM is designed to function as
a logical pathway for analysis of the prob-
ability of sustainability. The pathway seeks
to connect the form of land use under
investigation with the multitude of environ-
mental, economic and social conditions that
collectively determine whether that form of
land management is sustainable or will lead
to sustainability. The Framework enables the
evaluation of sustainability in a scientifically
sound, logical, stepwise fashion, so as to
develop a solution (assessment end point) in
which one can have confidence.

The proposed Framework is designed as
a hierarchy, consisting of five levels, which
collectively lead one through the process of
assessment, but in a manner that ensures
that the most important (controlling) pro-
cesses Or constraints to sustainability are
considered along the way. The land uses
and the land management factors to be
considered are defined in the first two levels
of the Framework, whereas the diagnostic
criteria to be used in the assessment - the
causes and effects of these factors, and the
indicators and thresholds for evaluating
sustainability - are defined in the lower three
levels.

Rigorous and systematic implementation
of the Framework will serve to develop
conclusions on the probable sustainability of
the land use system being evaluated. How-
ever, this should still be validated. Valida-
tion is achieved by double-checking all steps
used in the analysis to ensure consistency of
application, but more importantly by com-
paring the trend (direction and rate of
change) of each indicator used in the
analyses against the objectives of the five
pillars of sustainable land management.
Where necessary, additional field investiga-
tions, including experimentation may be un-
dertaken. Only through thorough validation
can one be reasonably certain that the as-
sessment end-point is reliable.

Application and Uses
of the Framework

The FESLM will be used to evaluate the
sustainability of current systems of land
management in specific environments, and
to evaluate the probabilities that improved
systems of land management will enhance
the likelihood of achieving sustainability.
This will identify how new technologies of
land management, including biotechnology,
can be applied in resolving the global pro-
blems of increasing agricultural production
while preserving the environment. It will
also contribute significantly to the develop-
ment of innovative agricultural policies and
programs in support of sustainable land use.
The Framework will be a useful planning
tool for donor agencies to assist in setting
project priorities and in guiding investments
into locations of best return. The Frame-
work will have application in developing as
well as developed countries.

The FESLM was applied in the recent
international workshop held in Lethbridge,
Canada (Dumanski, 1993). This workshop
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identified the issues of SLM, developed a
strategy for dealing with these issues, and
developed some preliminary indicators of
SLM to be applied in the Framework and
used for future reporting on the status of
natural resources. Twelve focus groups
from 36 countries developed indicators for
specific land uses in five of the major cli-
matic regions of the world. The major con-
clusions from this workshop were as fol-
lows:

The groups recommended 3-5 indicators
for each of the agronomic, environmental,
economic and social dimensions of SLM.
The significance of this is that no single,
comprehensive indicator of SLM could be
developed with our current knowledge.
Therefore, a collection of indicators for each
pillar is the preferred approach, and these
will have to be integrated in developing the
final assessment.

The indicators recommended by the
focus groups reflected the performance of a
specified land use using particular manage-
ment practices in a defined environmental
setting. This indicates that irgicators cannot
be separated from current {»¢* management
pratices, land uses and loca. cnvironmental
conditions.

The above notwithstanding, a number of
indicators consistently reappeared from sev-
eral of the focus groups. These were the fol-
lowing:

Crop yield (trend and variability)

Nutrient balance

Maintenance of soil cover

Soil quality/quantity

Water quality/quantity

Net farm profitability

Participation in conservation
practice and programs

Although incomplete, these indicators
possibly preview a set of generic indicators
that could be developed as international
standards for the evaluation and monitoring
of SLM. Further work is required to deter-
mine if this is possible.

The FESLM has been used in a
preliminary case study in Alberta, Canada,
to assess the sustainability of cereal-livestock
land use systems, using conventional and
conservation technologies (Gameda and Du-
manski, 1994). Farmer-based indicators
were used for the study, supplementd with
data from field studies and research find-
ings. This application demonstrated the
relative unsustainability of conventional
farming systems (in the absence of financial
support programs), and the superior perfor-
mance of conservation-based systems if
properly designed and applied. Similarly,
the Framework is being used by IBSRAM
and its collaborators to assess the compara-
tive sustainability of land management prac-
tices on Vertisols in Zimbabwe and
Queensland, Australia, and on acid, sloping
lands in the Phillipines and in Queensland,
Australia.

In addition, a series of other case studies
are being started and others are being
planned in both developed and developing
countries to test the concepts of SLM in the
field and make improvements as necessary.
The results of these case studies will be
reported at international workshops that are
currently under discussion. However, addi-
tional case studies and other related research
on SLM will still be needed to fully research
all the required - indicators of SLM and de-
velop procedures for their integration.

J. Dumanski
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THE WAY AHEAD

Work on the FESLM was initiated only
three years ago, but already much has been
achieved. The international working group
is in place, and it has developed the basis
for investigation and research in SLM, as
well as a definition and a prototype structure
for the Framework. A discussion paper for
application of the FESLM has been prepared
and published (Smyth and Divmanski, 1993).
A symposium on the FESLM has been
organised as part of the International Society
of Soil Science XV*® Congress, Acapulco,
Mexico, 1994.

Although the international working
group is leading the way, the search for
sustainable systems of land management is
everyone’s responsibility. Sustainable land
management involves harmonising environ-
mental and ecological concerns with the
economic realities of food and fibre produc-
tion. The simple economic criteria of the
past can no longer be used as yardsticks for
future success. Although agriculture is pro-
ducing more food on less land with fewer
producers than ever before, there are few
that would claim that our current production
systems are sustainable. For example, gov-
ernment support payments in many devel-
oped countries currently account for about
50 percent of net farm income. Both con-
sumers and producers are wondering if cur-
rent support systems are the right approach.
There is increasing evidence that society is
demanding more from agriculture than
simply putting food on the table (Grossi,
1993). Increasingly, it is demanding that
farmers become the custodians of rural re-
sources, particularly soil, water, and habitat.

The attainment of the objectives of SLM
and the transition to a sustainable agriculture
will require a long-term commitment, and

there are no universal solutions. Techno-
logical and scientific advances will be instru-
mental in this, but political, economic and
institutional structures will also have to be a
part of the solution.
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Seeking Sustainability Results:
Choosing and Applying Indicators in Communities

Elizabeth Kline®

ABSTRACT

Indicators are tools to help people in communities articulate their values, establish desired
pathways (e.g. sense of direction/ framework to guide actions), develop appropriate responses
(e.g. policies, laws, regulations, marke: signals), and evaluate progress. Sustainability indicators
need to reflect the needs, culture, roots, values of the distinct voices within and affecting
communities. They also need 10 embody the paradigm shifis so that results measure progress
towards a new way of thinking (e.g. integrasion of environmens and economic development).

INTRODUCTION

Many terms are used to set a course and
evaluate progress: indicators, benchmarks,
milestones, and vital signs. Sometimes,
these terms are interchangeable. Other
times, they have distinctive meanings: value-
driven objectives (e.g. indicators); points of
progress (e.g. benchmarks or milestones);
and key symbols of accomplishment (e.g.
vital signs).

The choice of measurement instrument
depends, sometimes, on issues such as ease
of understanding, availability of data, and
reliability of information. For example,
some people seek to measure items, such as
amount of acreage of wetlands lost or
amount of existing parkland and open space
as surrogates of environmental sustain-
ability. Yet, these figures do not adequately
convey the notion of the functioning ca-
pacity of the wetlands remaining or the
functional value of the connected or dis-
connected open spaces.

Another difficulty in identifying useful
things to measure stems from the lack of

preciseness of the concepts "sustainable
development™ and "sustainable community".
How do we measure such a complex,
dynamic system where pieces are inter-
twined with each other and flows in,
around, and outside of the community affect
its short and long-term well being?

[ believe that an approach to measuring
community sustainability (versus measuring
progress on particular actions or on specific
objectives or principles) is to (1) rely on a
definition of a sustainable community (the
four characteristics are proposed: economic
security, ecological integrity, quality of life,
and empowerment with responsibility) as a
starting point from which (2) categories are
derived that focus on what to measure
within each characteristic, followed by
(3) some examples or clues on how to
measure progress within that category.

CHARACTERISTICS, PATHWAYS
AND INDICATORS TOWARDS A
SUSTAINABLE COMMUNITY"

The concepts of "community” and "sus-
tainability” are illusive. Community often

“Tufts University.
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refers to geographical areas defined by
political boundaries, such as towns, cities,
and villages. It also can apply to ecological
addresses, such as watersheds, riverbasins,
lakes, ponds, and valleys. At its essence,
community defines a sense of place and
belonging, however many ways that fits an
individual or a group. For example, you
can be part of a household, a neighborhood,
a municipality, an ecosystem, an ethic/reli-
gious/racial/economic group. People can
belong to communities within communities.

This paper presents the generic charac-
teristics which apply to communities of any
of these types. This understanding evolved
through an applied policy research project
concluded in the fall of 1993. Seven case
studies were conducted, using various defi-
nitions of community, in order to draw out
common elements.

A sustainable community could take
many different forms. There is no one type
of community that these four characteristics
describe. However, people need to recog-
nize the importance of all of the charac-
teristics.  For instance, moving towards
economic security alone does not guarantee
an improved quality of life for everyone or
healthy natural ecosystems (e.g. clean air
and water). In fact, current methods of
achieving economic security may hinder
realization of the other three characteristics
(e.g. the current nature of businesses and
the incentives for their profitability often
undermine environmental quality).

In addition, it is important to realize that
each attribute within a characteristic
contributes to sustainability, but alone may
not be sustainable. For example, the char-
acteristic economic security includes the
attribute of financial viability for businesses.
A business may be financially stable, but not

ecologically sound. The reverse can also be
true. A company that is environmentally
sound and socially responsible may not be
sufficiently profitable.

ECONOMIC SECURITY

A more sustainable community includes
a variety of businesses, industries, and
institutions which are environmentally sound
(in all aspects), financially viable, provide
training, education, and other forms of as-
sistance to adjust to future needs, provide
jobs and spend money within a community,
and enable employees to have a voice in
decisions which affect them. A more sus-
tainable community also is one in which
residents’ money remains in the community.

Economic security is different from eco-
nomic growth or economic development.
Progress towards economic security is not
measured by quantitative increases, such as
more jobs, or by financial indicators alone.
Rather, this term implies a change in the
very nature of business so that economic
opportunities contribute to the improvement
of the environment and serve as vehicles for
economic equity and long-term satisfaction.

Relevant indicators for evaluating a
community’s economic security can be de-
rived from an analysis of four categories of
what to measure: disparities; environmental
soundness; local wealth; and mutual assis-
tance.

Disparities

Disparities deal with relative compari-
sons. For example, diversity of employers
seems to be more important over the long
term for a community’s economic well-being
than having many people employed by a few
industries, businesses, or institutions. Com-
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munities dependent on one major employer,
such as a military base or a mine, or reliant
on one major type of employment, such as
fishing or timber harvesting, are vulnerable
when these sources fail. Military base clo-
sures, over-harvesting of George's Bank off
New England, and the battles over the
Northwestern and Northeastern forest lands
are examples of such fragility.

Disparities cover a broad range of
issues. Itis important to evaluate disparities
in income, in lending, in dollars that remain
in a community as compared with those that
leave, in employment salary ranges among
employees, and in how dollars are spent.
The ranges between items measured and the
trends over time tell a lot about the com-
munity’s long-term stability and the fluc-
tuations it faces over time. For example, a
trend of out-migration among young adults
and a concentration of young children and
older people affect the economic base of a
community. An assumption is made that the
more diversity, in general, the more sus-
tainable a community is likely to be.

Indicators which help measure disparity
try to elicit comparisons, ranges, and gaps.
In some cases, a larger distance (e.g. greater
number of employers versus fewer busi-
nesses) are positive indicators. In other in-
stances, a larger gap (e.g. the range of
incomes of the highest paid employee as
compared with the lowest one) indicates a
negative assessment. Still other indicators
try to reveal information which then has to
be analyzed for its consequences. For exam-
ple, the percentage of dollars spent on infra-
structure maintenance as compared with new
capital improvements may or may not
demonstrate a lack of investment in basic
foundations while favoring new start-up
facilities.

ENVIRONMENTAL SOUNDNESS

Environmental soundness means that
economic actors (including individuals) need
to apply environmental values and practices.
The approach towards implementing envi-
ronmental soundness means understanding
and living within the functional capacity
thresholds of natural ecosystems. From an
economic perspective, this means producing
no toxic wastes, converting other wastes into
beneficial uses, and resource efficiencies.
Energy and water conservation projects are
preliminary steps along this pathway. How-
ever, more important are actions which take
the by-products within processes and as the
outcome of processes and convert them to
other, economically viable purposes. For
example, fertilizer pellets are being dis-
tributed and sold by the Massachusetts
Water Resources Authority which are the
end-product of their wastewater treatment
facility. Other examples, include the use of
recycled tires to make sandals or patio
flooring; the use of stream from a electrical
power plant for residential heating; and the
Kalunborg, Denmark illustration where ex-
changes are made involving an electric
power-generating plant, an oil refinery, a
biotechnology production plant, a plaster-
board factory, a sulfuric acid producer,
cement producers, local agriculture and
horticulture, and district heating.

Indicators to measure environmental
soundness are not easy to imagine. Many
frequently used indicators rely on the degree
to which environmental standards are met or
the amount of acreage of land/water/wet-
lands lost or preserved. These type of in-
dicators are not appropriate. Rather, you
need to measure things such as the per-
centage of energy used in a community gen-
erated by local facilities using renewable
energy sources; the percentage and volume

E. Kline



54

SANREM CRSP Conference on Indicasors of Sustainabiliry

of waste material converted into beneficial
uses; and replacement of virgin materials by
recycled products used in businesses,
industries, and public institutions; the
number of hazardous waste superfund sites
which have been cleaned up and then used
for some beneficial purpose; and the number
of vehicle miles traveled per person per year
in fossil-fuel powered single occupancy
vehicles.

Local Wealth

Local wealth includes many aspects of
wealth, both monetary and non-monetary.
It considers investments residents and busi-
ness people have and make in their com-
munity and the extent to which people in the
community support each other. Exchanges
and investments can be measured in dollars
as well as in bartered trades. An assump-
tion is made that the more a community
retains its wealth, the more sustainable it is.
However, like all systems some resources
come from outside the community and
others flow from the community to the
ou.side. Sustainability, therefore, is not syn-
onymous with self-sufficiency.

Indicators measuring local wealth deal
with different ways of evaluating a com-
munity’s commitment and support of itself --
direct dollars invested and retained, infra-
structure inducements provided, financial
viability of individual businesses, industries,
and institutions, and the stake of employees
in their work. It is important to measure
not only how much comes into and stays
within a community, but also how much
wealth is generated from a community. For
example, a community loan to a micro-
entrepreneur can produce a multiplier effect
by nurturing the establishment of a small
business which hires some local people,

purchases local products, and pays local
taxes.

Mutual Assistance

Mutual assistance implies that people
who work together, cooperate, and share
resources benefit themselves as does the
community as a whole. The notion of
mutual assistance goes beyond businesses
purchasing from within the community to
include a wide variety of joint enterprises.
In some communities, especially in Europe,
mutual assistance means the purposeful
collaboration of independent businesses to
respond to particular product requirements.
Instead of having binding associations or
subcontracting agreements, these businesses
come together and separate depending on the
nature of the business deal.

Indicators for mutual assistance can
include the percentage of firms/institutions
that market together; that purchase items
together; that share equipment and/or per-
sonnel. Enterprises encouraged by the group
"Working Capital" (New England orga-
nization patterned after the Grameen Bank in
Bangladesh and other similar places) rate
high using these indicators.

ECOLOGICAL INTEGRITY

A more sustainable community is in
harmony with natural systems by reducing
and converting waste into non-harmful and
beneficial products and by utilizing the
natural ability of environmental resources
for human needs without undermining their
ability to function over time.
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Effectiveness of Natural
Systems to Function

Ecological integrity is very different
from environmental protection. It seeks to
understand and live within the functional
capacity of natural systems rather than to
reduce the risks to those systems. Emphasis
is, thereby, placed on gaining scientific
understanding of ecological thresholds and
anticipating and enhancing their well-being.
Much of the current U.S. environmental
structure is aimed, instead, at the sources
which affect resources and establishing
regulatory controls and/or market incentives
to minimize envirunmental impacts.

An ecological integrity approach means,
for example, that no more water is with-
drawn from a river than can be naturally
replenished to meet in and out of stream
uses. The implementation tool to meet this
objective is maintaining reasonable stream-
flows.

Identifying appropriate and practical
indicators for ensuring ecological integrity is
challenging for several reasons. Unlike mea-
surements relating to environmental protec-
tion, those dealing with ecological integrity
are not simply achieved through meeting
environmental standards. Environmental
standards may not be comprehensive enough
nor strict enough to protect the systems’
environmental health. Moreover, often we
do not know what a threshold is until the
natural resource fails to function in some
way because certain qualities are impaired,
harmed, or destroyed. It is then difficult to
diagnose what happened and why and to
deduce threshold levels.

Possible indicators include, the number
or percentage of exotic (e.g. non-native)
plants and animals in a given area; the loss

of natural predators; accelerated eutrophica-
tion of surface water bodies as compared
with predicted natural succession rates;
percentage change in volume of first tropic
level (i.e. producers); and the percentage of
fragmentation of habitats.

Environmentally Sound Utilization of
Natural Resources

This topic has already been described
under the section dealing with Economic
Security.

QUALITY OF LIFE

A more sustainable community recog-
nizes and supports peoples’ evolving sense
of well-being which includes a sense of
belonging, a sense of place, a sense of self-
worth, a sense of safety, and a sense of
connection with nature, and provides goods
and services which meet peoples’ needs both
as they define them and as can be accommo-
dated within the ecological integrity of
natural systems.

Respect for Self and Others

A sense of personal and communal self-
worth is a critical qualitative aspect of a
sustainable community. People gain and
feel such a sense when they are proud of
their accomplishments, feel satisfaction and
enjoyment with their lives, believe in
themselves, feel a part of a group, and
accept and respect the differences in other

peoples.

Although a sense of respect is difficult
to measure, there are clues which can, in a
quantitative and qualitative way, help
identify people’s beliefs, values, and sense
of themselves and others. For example,
surveys can ask questions about people’s
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participation in multicultural events, in
neighborhood block parties; their friendships
with people from different backgrounds;
their familiarity with their neighbors; and
their sense of public interest in the way they
take responsibility for the maintenance and
operations of public places and spaces.

Basic Coverage

Basic coverage implies essential survival
needs such as shelter, food, water, and
clothing. Without these basic needs pro-
vided people cannot think about other
concerns. However, basic coverage in a
sustainable community includes additional
needs such as appropriate housing, child
care, safety, health care, and education.

Some relevant indicators measure avail-
ability and access to these basic needs;
others try to evaluate people’s feelings (i.e.
their sense of comfort, satisfaction, or hap-
piness) about their coverage. For example,
location and distribution of public services
and facilities in relationship to concentration
of people with needs is a critical indicator.
As important, however, is the ability of
people to gain use of the available services.
If someone does not speak English er has
cultural inhibitions asking for assistance,
then the local health care center may not v
sufficiently inviting to induce that person to
get assistance.

Other possible sustainability indicators
for measuring basic coverage include: per-
centage of parents who have their prefe:ted
child care arrangements; percentage of
people who have health care coverage
(availability and access); number of public
employees who live within the community;
number of homeless families; percentage of
low income housing with severe problems,
using HUD or state standards; impact of

fear of crime on behavior whether based on
crime statistics, experience, or awareness
from another source such as media (e.g.
willingness to go out after dark in your
neighborhood alone/in a group); ratio of
public funds spent on drug and alcohol
prevention and treatments as compared with
funds spent on incarceration for drug and
alcohol related crimes; teacher/student ratio;
location of services (e.g. child care
facilities, English as a Second Language
facilities, food stores) in relationship to
concentration of needs.

Connectedness

Connectedness (in time, place, and with
nature) is another integral part of quality of
life. When people know each other, they
are more likely to feel a part of a com-
munity and, then, are more likely to taken
an interest in what arfects their community.
The noticn here, however, is broader. It
assumes that individuals who have a sense
of place, i.e. knowledge of the history
and/or understanding of the natural systems
where they live, will have a stronger
identification with their community. It also
assumes that people want a sense of
belonging to extend to the natural world as
well as the physical place.

Possible sustainability indicators to
measure connectedness are: number of
neighbors each individual knows by name;
rank on scale of importance the value of
connecting to nature via actions and desires
(e.g. grow plants in gardens, window boxes,
decks, or roof gardens; recreate outdoors;
sit in the sunlight to read and/or eat);
number of residents who know what water-
shed they live in; number of parks and
streets named for some historical person or
place; and number of participants at public
events, such as a local parade.
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Caring

The final aspect of quality of life in a
community is caring. Like respect for self
and others, this quality measures the degree
to which people translate concern into action
for the improvement in the lives of living
things. It means more than awareness and
ewapathy. Caring implies an ability to
respond to the needs of others because of an
emotional tie and sense of responsibility.

Indicators for measuring a sense of
caring may include: the number of hours
volunteered or the percentage of the
population that volunteers. It can be more
sophisticated a measurement by analyzing
the percentage of people in businesses,
institutions, and neighborhoods where
people returned to help others in situations
similar to what they overcame (e.g. suc-
cessful businessperson mentors start-up
entrepreneur; once abused person volunteers
to help victims of abuse; financially suc-
cessful (once poor) person stays in the
community or reaches back to help neigh-
borhood residents; students that participate
in a mentor program who later become
mentors.

EMPOWERMENT
WITH RESPONSIBILITY

A more sustainable community enables
people to feel empowered and take respon-
sibility based on a shared vision, equal
opportunity, ability to access expertise and
knowledge for ineir own needs, and a
capacity to affect the outcome of decisions
which affect them.

An authoritarian community is not
assumed to be a sustainable one because,
eventually, people seem to be driven by a
desire and need for self expression, self-

determination, and an ability to influence
decisions which affect their lives.

Empowerment with responsibility is
comprised of four components: reaching in,
equity/fair playing field, accountability, and
capacity.

Reaching In

Reaching in is a term I coined to de-
scribe the idea of broadening the base of
participation by tapping into the diverse
voices of a community, connecting to its
roots, and engaging people in a dialogue
whereby they express their concemns,
interests, and ideas and help shape imple-
mentation actions. The more common ierm,
"reaching out” implies a base from which
overtures are made; whereas, the concept of
"reaching in" connotes the bridges and
linkages made continuously to bring more
and more people into discussions and enable
their diverse viewpoints to be heard and
respect .. Strategies to engage people in this
reaching in process often include going to
where people are most comfortable, i.e.
their churches, associations, meeting houses,
apartments, board meetings and asking them
to define their concerns and interests rather
than seeking their reaction to a predeter-
mined agenda or outcome. Another strategy
is to begin intellectually where people are
rather than try to force them to imagine
what is unfamiliar, Visioning, for example,
is a step which is less effective done earlier
in an engagement process rather than as a
evolutionary result of an ongoing dialogue.

Like many other sustainability indica-
tors, the ones to measure reaching in are not
easy to identify, especially since the evalua-
tion needs to focus on outcomes rather than
processes. For example, an appropriatc
indicator may be the number of new par-
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ticipants involved over a time period rather
than the number of invitations distributed.
Another possible indicator, the sources of
ideas and recommendations, can distinguish
those thoughts which were generated by
affected persons rather than by project
leaders. A third type of indicator evaluates
the outcome of participation, such as the
number of community gardens created over
a specified time period. This particular
activity was chosen because the evolution of
a community garden usually necessitates an
engagement process involving many people
from diverse cultures, economic statuses,
ages, and professions coming together to
work on a common project.

Equity/Fair Playing Field

Benefits for a few at the expense of
some people does not generate community
wealth, improve quality of life for everyone,
or ensure ecological integrity of natural
resources.  Equity does not mean that
everything is equal; rather, it entail equal
opportunity and equal access.

Equity affects people’s sense of em-
powerment and the degree to which they
take responsibility for themselves und for
others. Denial of resources, whether finan-
cial or technical, whether physical or emo-
tional, impairs people’s abilities to under-
stand and assert their interests, to take
initiatives, and to be held accountable for
their actions.

Indicators to measure equity seek to
disclose inequities, but are not intended to
presume certain responses. Like similar
language in describing economic disparities,
these indicators reveal the gaps. How people
respond to this knowledge depends on
community values, priorities, and interests.
There is an implication, however, that sig-

nificant gaps are not healthy for a
community. There is no assumption, though,
that absolute equivalency is desired. Possi-
ble indicators are: percentage of students
accepted to higher education who cannot
afiord to go; percentage of people of color
compared with percentage of whites of the
same economic status who received home
mortgages during a specified time period;
percentage of community political leaders
and appointed professional managers who
are people of color/women as compared
with the community’s breakdown; and ratio
of ethnic and gender diversity of teachers/
administrators/support staff to equivalent
student body figures.

Accountability

This third aspect of empowerment with
responsibility is of increasing concern to
people ir the United States who reject the
attitude that either blames others for prob-
lems not resolved or absolves victims of
taking responsibility for their lives. It stems
from a belief that everyone has responsibili-
ties and can be held accountable. No sector
(i.e. government), no group (i.e. elected and
appointed officials), no individual has the
burden to act on behalf of everyone’s
interests.

Appropriate indicators attempt to deter-
mine to what extent people and institutions
are actively working to make their com-
munities better places and to what extent
they are meeting their obligations and held
accountable for their actions. Some indica-
tors are quantitative, such as the percentage
of community-based loans from local banks
which are repaid; the percentage of people.
in a defined area, such as a neighborhood or
street, who act on behalf of a specific
change (e.g. to host a street closing for a
street fair or in suppurt or opposition to a
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particular land use on a site; and the number
of people who pay taxes and/or traffic
violations. Others are qualitative, such as
the percentage of the population that rates
government responsiveness as good or excel-
lent for both administrative effectiveness and
delivery of services.

Capacity

The last aspect deals with personal and
institutional capacity. Like some of the eco-
nomic indicators, these measures evaluate
both the skills and knowledge type of
capacity (e.g. English and environmental
literacy) as well as people’s ability to affect
an outcome which requires capacity-building
tools (e.g. passage of a zoning amendment
which necessitates organizing a town meet-
ing or city courcil vote).

In order to be appropriate to a wide
diversity of people’s backgrounds, capacity
indicators need to measure a variety of
opportunities and not presume that there are
limited possible responses. For example,
percentage of adults involved in an orga-
nized learning program is a more useful
indicator than the percentage involved in an
educational program. Some people are in-
volved in sports programs, such as soccer,
baseball, or basketball leagues; other people
are involved in cultural activities, such as
music groups; and still others indicate their
capacities through psychologically oriented
activities, such as peer support groups and
peer training programs. All of these re-
sponses are appropriate to evaluating the
ability of people to become engaged in some
activity.

CONCLUSION

Identifying and applying sustainability
indicators can be a useful, though challeng-

ing, exercise. Used strategically, indicators
can help reveal to people where their
(collective, i.e. public and private) invest-
ments are made and the intended and
unintended consequences from such decis-
ions. By so doing, people can evaluate
whether the results are desirable to them or
whether they may want to seek changes.

I believe that, ultimately, sustainability
indicators can serve as a practical tool in
challenging society’s basic rules -- its
policies, laws, regulations, and market
signals. Once people realize that they are
not getting what they want and understand
that the results are tied to the rules of the
game, they -will be less likely to blame
others and take more responsibility in
changing the rules. The paradigm shifts
needed to move towards sustainable com-
munities depend on this awareness and the
actions resulting from that knowledge.
People create and people can change.

ENDNOTE

1. These characteristics are described and illustrated
in detail in a documeat titled Defining a Sustainable
Community by Elizabeth Kline. A copy can be
purchased for $15 (check made out to Trustees of
Tufts College) and scat to her at Tufts University,
Curtis Hall, 474 Boston Avenue, Medford, MA
02155.
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Leading Indicators of Sustainability: Searching for the Coal
Miner’s Canary’s "Canary"

Stephen A. Vosti®

INTRODUCTION?

Researchers concerned with merging the
issues and objectives associated with envi-
ronmental change with traditional economic
growth and poverty alleviation goals are
being called upon by the donor community
and policymakers to generate demonstrable
development results, and to provide a series
of indicators (leading indicators of sustain-
ability (LIS)) that signal when environmental
change is reaching critical and perhaps irre-
versible thresholds, and guidance as to what
actions should be taken if and when such
circumstances arise. Indeed, if sustainability
research cannot deliver on these two issues,
it will not survive the test of time (Ruttan,
1993).

Surviving the test of time will require
not only that all three development objec-
tives be met, but that these successes be
empirically (and convincingly) documented,
and the routes to svccessful outcomes be
clearly identified and replicable. To meet
these challenges, more and sharper measure-
ments of environmental change (both envi-
ronmental degradation and environmental
improvements) are needed, and alongside
these, improved measurements of other de-
velopment objectives wili be required. To
make successes replicable, improved analyt-
ical methods are needed to identify the
interrelationships among ali three develop-
ment objectives, and to link changes in these
objectives to the policy and other variables
known to influence resource use decisions.

The sustainability indicators literature has,
in my view, already made contributions in
the areas of measurement and analytical
methods, and it is hoped that this paper will
suggest ways to broaden and strengthen
these contributions.

In beginning the search for tools for
identifying and evaluating different leading
indicators (of any kind), it occurred to me
that the coal miners’ canary was a good
place to begin.® The canary was a great
leading indicator because it was:

Dichotomous in nature, and
therefore very easy to interpret,

Reliable;
Cheap,

Provided sufficient lead time for
action;

Suggested clearly identified action;
and

Saved lives.*

Upon reviewing the characteristics of
this particular leading indicator, I noticed
that they mapped very neatly into the de-
sired characteristics generally mentioned for
leading indicators of sustainability. (See,
for example, Harrington et al., 1994.) In
addition, and perhaps more importantly for
this paper, the same characteristics also

“Environment and Production Technology Division, International Food Policy Research Institute.
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mapped into the literature focusing on lead-
ing economic indicators (LEI). This litera-
ture, begun in the 1940s by Burns and
Mitchell (1946), has clearly survived the test
of time, and along the way has generated
some very sophisticated (as well as some
very simple) tools for ideatifying LEIs and
evaluating their performances. This paper
sets out the general issues and foci of LEI
research, provides a quick overview of the
analytical methods employed and an assess-
ment of the extent to which "cross-pollina-
tion" beiween LEI research and LIS re-
search might be possible.

Section II briefly assesses the ex anse
potential for cross-pollination. Section III
examines the leading economic indicators
literature, with particular emphasis on
issues, focus, and methods. Section IV con-
cludes the paper by highlighting what
researchers working or. LIS might learn
from the LEI literature, and some potential
pitfalls.

POTENTIAL FOR
CROSS-POLLINATION

Before extolling the benefits of linking
LEI and LIS research, it might be useful to
"pre-assess” the scope for cross-pollination.
Ttere are, from the outset, some good
reasons why one might ngot want to pursue
such a link. First, LEI research is, after all,
based on business c¢ycles -- recurring
upswings and downswings in economic
activity. Environmentally fragile areas (the
foci of sustainability research) might ne’
survive one, let along several, "swings.”
Second, LEI research has been undertaken
principally in developed countries, where
there are vast amounts of data available for
model estimation and prediction -- the same
is not true of sustainability research in
develroing countries. Third, LEI research

focuses principally on prediction and sub-
sequent reaction, rather than prediction with
an eye towards prevention -- sustainability
research needs to predict unsustainable
patterns and suggest action for altering such
patterns in beneficial ways. Finally, LEI
research has been challenged almost from its
inception as being "measurement without
theory” (Auerbach, 1994) -- what good are
correlations without causation, either in
economics or sustainability research?

While all these potential obstacles to
cross-pollination are quite valid, it might
turn out (under closer scrutiny) that the foci
and objectives of LEI research are not all
that different from those of LIS research.
First, it is not clear that the examination of
multiple business cycles (within an ever-
changing economy) is conceptually any
different from examining the degradation of
adjacent watersheds occurring at different
points in time. While it is true that every
watershed is different, the same can also be
said about every business cycle, and the
economy (set not only in space, but in time)
that generates it. Second, LEI research was
not always based on a rich data sources. In
fact, much of the data that currently exist
and are being utilized (by LEI researchers
and others) owes its existence, at least in
part, to innovations in LEI methods and the
data these methods require. Third, the pre-
diction/reaction focus that characterized the
early development of LEI research, has
given way to an increasing focus on
prediction/prevention -- principally due to
links with other sub-disciplines within
economics. Finally, it is not clear that some
measurement without theory is necessarily a
bad thing -- at least at the initial stages of
the search for indicators of sustainability.
Indeed, to the extent that aerodynamics owes
much more to airplanes than vice-versa,’
theories of sustainability may in the long run
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owe more to leading indicators of sustain-
ability, than vice-versa.® (Auerbach, 1982).

LEADING ECONOMIC INDICATORS
THE BUSINESS OF PREDICTING
BUSINESS CYCLES

Issues and Focus’

Traditional LEI research focused on
predicting inflection points in aggregate
economic activity (say, the Gross National
Product (GNP)), and its correlates. To do
so, this research had to grapple with a
number of difficult issues, all of which the
LIS research will have to deal with sooner
or later, in one way or another.

First, targets had to be established.
Concerns regarding what the appropriate
target was (or what g target might be, for
that matter) had to be addressed (McNees,
1991). Initially, turning points in aggregate
economic activity were the focus -- upturns
as well as downturns. More recently, the
speed and depth of economic recession (and
expansion) as well as the time that passed
between consecutive economic recessions (or
expansions) has gained importance. (See, for
example, Diebold and Rudebusch, 1991.)

Once the target (or targets) was selected,
leading indicators (or predictors) of these
indicators had to be identified and their
performance assessed -- both within and
outside the data samples from which they
were derived. Notions of forecast error,
reliability, and lead time had to be made rig-
orous and applied to each of the alternative
potential leading indicators. (See, for exam-
ple, Moore, 1991.)

Next, the benefits associated with being
correct, and the costs associated with being
wrong, had to be assessed for each indicator

-- taking into consideration the asymmetry
of costs/benefits associated with each type of
forecasting error. This is quite important
since the cost associated with missing an
"upswing" might be very different from the
cost of missing a "downswing." (See Zellner
and Hong, 1991.)

Finally, since information (and its
processing) are not costless, the costs asso-
ciated with tracking and manipulating data to
generate leading indicators had to be as-
sessed.

Once all this information was in hand,
LEI researchers would be in a position to
select a leading indicator (or subset of
leading indicators) and fo'low these series
over time.

Three additional issues have proved to
be increasingly important in the research
agenda for LEI. First, the evolution of
leading economic indicators is critical --
economic indicators that worked well in the
1950s for the United States economy might
not be particularly useful in predicting
economic activity today. LEI researchers
needed to link the usefulness of particular
economic indicators to the structure (and
more importantly the changes in structure)
of the economy and 2djust (and perhaps
discard) certain leading economic indicators
as time and circumstances suggeste.

Second, the critical role of consumer
and producer expectations, and behavior had
to be integrated into LEI research. (See, for
example, de Leeuw, 1991, or Berry, 1994.)

Finally, and perhaps most importantly
from the point of view of LIS research, LEI
researchers are increasingly challenged to
link leading indicators with policy action.
For example, in the United States, the
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Gramm-Rudman-Hollings law mandates that
the Federal deficit be eliminated over time.
It does so, however, recognizing the need
for expansionary fiscal and monetary policy
during recessionary periods, and contrac-
tionary policy during expansionary periods.
The problem both from the point of view of
LEI researchers and policymakers, is to
identify, concretely, exactly when an eco-
nomic recession has begun or ended (Zamo-
witz and Moore, 1991). This is the ultimate
interface between policy and research, and
the challenge that the sustainability research
community must be prepared to face.

Data and Methods

LEI researchers enjoy a vast array of
information and data at their disposal, and
use a wide array of statistical methods to
identify and evaluate leading indicators.

LEI researchers make use of primary
data, in the form of questionnaire responses,
from both producers and consumers, as well
as a wide variety of secondary information.
These data are used in different forms --
sometimes quite "raw."  For example,
responses from telephone interviews from
chief executive officers of major companies
are quickly combined to produce a leading
economic indicator. Or, primary and sec-
ondary data can be quite thoroughly "pro-
cessed" before being utilized in the con-
struction of leading indicators -- for exam-
ple, seasonally adjusting data for subsequent
use.

The statistical techniques employed vary
from the very simple (for example, simple
averages of consumer expectations declared
in telephone interviews) to the very complex
(for example, probabilistic models based on
information gained as time marches on).
Owing to the cyclical nature of targets, tech-

niques employing time series analyses are
prominent.  Autoregressive models, e.g.,
using last quarter’'s GNP as a predictor of
next quarter’s GNP, are common. Models
using autoregressive .nd other predictor
variables simultaneously are also common.
(See, for example, Zellner and Hong, 1991.)
Increasingly common are probabilistic Baye-
sian learning models in which information is
gained sequentially (though not necessarily
shared uniformly across the economy), and
each new bit of information is used to
improve the quality of leading indicators.
Duration-dependence analysis, that is,
analysis focused on the amount of time
between economic upturns and/or down-
turns, is being increasingly applied (Diebold
and Rudebusch, 1991). And finally (but
certainly not exhaustively!), co-integration
analysis, which assesses the potential for
(and usefulness of) disentangling data series
that seem to move more or less synchro-
nically in time is being increasingly applied
(Maddala, 1988).

Two other LEI methods are also
notewoithy, particularly in the context of
sustainability research. The first, a con-
sensus forecast (that is, pooling the "best
guesses" of LEI experts and their models) is
employed to improve forecasting perfor-
mance (Renshaw, 1991). The second, a
composite indicator (that is, indicators com-
prised of weighted averages of single lead-
ing economic indicators) have received quite
a lot of attention -- both in terms of their
inherent properties, as well as the generation
of appropriate weights for the various single
indicators being combined.
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CONCLUSIONS AND IMPLICATIONS
FOR SUSTAINABILITY RESEARCH

Against this backdrop of LEI research
issues, foci, and methods, let me suggest
some lessons for LIS research.

(1) Sound, convincingly tested, empirical
based leading indicators of sustainability will
be required in order to meet the needs of
policymakers and the donor community.
Failure to meet this requirement will signal
the end of LIS research.

(2) Providing policy guidance must be an
integral part of LIS research. Our work
must generate leading indicators of sustain-
ability that are quick, accurate, and can be
used to take action. LEI research has been
particularly good at this, and if the LIS
research is to survive ten years (let alone
fifty years!), we may need to borrow some
of the LEI tools of the trade quite soon.

(3) Measurement without theory may indeed
be a "blessing in disguise” at this juncture
for LIS research. Theory (drawn from both
social and biophysical sciences) can and
should suggest where and how to look for
leading indicators, even if conceptual and
analytical frameworks associated with these
theories are not sufficiently developed to
explain the nature or timing of cause-and-
effect. If LIS research is successful in
identifying effective leading indicators,
theory will "catch up.”

(4) Incorporating household and community
behavior into LIS research is essential, and
a disproportionate focus on biophysical
properties would seem unwise. The role of
household and community objectives and
expectations needs to be taken into con-
sideration -- what are household and com-
munity objectives/expectations, how wide-

spread are they, and to what degree are
these obiectives/expectations being met?
Answers to these questions are critical.
Millions of rural households are making
resource use decisions every day, and they
are driven by their needs, their expectations,
and the constraints and incentives they face.
For poor households in environmentally
fragile areas, food security, the incidence of
malnourishment among children, food
prices, and real wages may indeed turn out
to be our best indicators of sustanability,
since they are the objectives and the imme-
diate instruments of rural poor whose
resource use decisions determine sustain-
ability, or the lack thereof.

(5) Broadening the focus of LIS research to
incorporate intersectoral, interregional, and
even international links is essential. "Get-
ting out of agriculture” might be the objec-
tive of many farmers in environmentally
fragile areas. Failure to allow for such
intersectoral links will weaken indicators of
sustainability.

(6) Structural change is ongoing and very
rapid in many areas experiencing environ-
mental stress. This structural change must
be incorporated into LIS research, both as a
conditioner of leading indicators, as well as
objective of research in itself, since some
types of structural change (both in terms of
direction and speed) might be more environ-
mentally benign than others.

(7) There are many different types of data
used by LEI researchers, and a vast array of
statistical techniques are brought to bear in
identifying and evaluating leading economic
indicators. Some of these types of data and
some of these analytical techniques could,
with appropriate modifications, be useful in
LIS research. Perhaps more importantly, as
regards both data and methods, LIS re-
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searchers ¢gn have data and analytical
methods similar to those used by LEI
researchers -- but data collection and the
search for appropriate methods must be
initiated now (and with the benefit of
experience of LEI research) in order to
guarantee that comprehensive, long-term LIS
research can be done in the future.

(8) Finally, there is an important divergence
between LEI and LIS research that must be
acknowledged and researched. LEI research
almost always assumes the existence of well-
performing markets. Such markets often do
not exist in developing countries in general,
and environmentally fragile areas in devel-
oping countries, in particular. Markets are
imperfect and sometimes even completely
missing. These imperfections affect price
determination and price transmission -- both
of which have important implications for the
spatial and temporal usefulness of leading
indicators. Some indicators might have
much higher degrees of "viscosity" than
others -- both in terms of the geographic
area for which they are relevant, as well as
the time span for which they are useful.

ENDNOTES

1. The title was originally suggested by Townsead
Swayze and modified at the suggestion of a visiting
dignitary, identified in a subsequeat footnote. Help-
ful comments on a preliminary draft were contributed
by Peter Hazell, Phil Pardey, Marc Nerlove and Julie
Witcover.

2. When originally contacted by SANREM to
nrepare a paper for this conference, I intended to
contribute a conceptual paper linking poverty and
environmental change. Shortly after making that
decision, I was visited by the Angel of Hope (in the
form of Larry Harrington!--both rarely seen in
Washington, DC) who indicated that (yet another!)
conceptual flow diagram was not needed. Instead,
the Angel suggested | prepare a paper on "tools"--
measurement and analytical techniques that sustain-
ability research practioners sorely needed. Never

doubting the wisdom of an Angel, [ proceeded to
prepare this paper. The poverty/environment paper
is available upon request.

3. For those unfamiliar with mining history,
canaries were often carried in cages by coal miners
into mines. Canaries are highly sensitive to some of
the poisonous gases that can collect at the bottom of
and served as very good leading indicators of
dangerous air quality conditions -- if the canary
continued to sing, all was well; if the canary fell off
the perch and died, coal miners immediately knew
that there was a serious air quality problem.

4. Unfortunately, there were a couple of draw-
backs. First, canaries were very "problem-specific,
that is to say, while they were useful as air quality
indicators, they were not particularly useful for
floods, falling rocks and other kinds of potential
mining disasters. Second, occasionally, canaries had
to be sacrificed.

5. Personal communication from Al Philip, Uni-
versity of Pennsylvania,

6. This seeming convergence of purpose and
possible (indeed hoped for!) similarity in the
evolutiot; of LEI and LIS research led me to focus on
the LEI literature, rather than other scientific en-
deavors concerned with prediction - i.e., earth-
quakes, stock market crashes, sun spots, etc.

7. This section borrows heavily from Lahiri and
Moore (1991), Chapter 1.
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Sustainability: The Community Level Indicators
and Their Research and Policy Implications

Narpat S. Jodha'

INTRODUCTION

An important feature of sustainability
work in the recent years is the widening gap
between the conceptualization and the opera-
tionalization of the phenomenon. This is be-
cause the dominant perspectives of sustain-
ability work are intellectually oriented.
These perspectives tend to bypass the con-
cerns and perceptions of the people/com-
munities, who are both the alleged culprits
of promoting unsustainability and direct vic-
tims of its consequences. We believe that
understanding and incorporation of commun-
ity concerns and perceptions can add to the
relevance and increased usability of sustain-
ability work.

The recognition and utilization of the
people’s approaches and concerns towards
sustainability are obstructed by their high
degree of invisibility. Three important fac-
tors contributing to this invisibility are:

(@) the lack of mechanisms on the part of
the people to communicate what they feel
rather than what researchers want to know.

(b) the background, orientation and train-
ing-induced inability of researchers and
others to understand people’s decisions and
actions with regard to sustainability.

(c) the misapplication of people’s economic
behavior, represented by a "short planning
horizen.” This heavy discounting of the
future puts "sustainability” (a futuristic phe-

“The World Bank.

nomenon) far beyond the realm of a com-
mon man’s tiiinking.

The factors (a) and (b) are removable
disabilities to which this paper is addressed.
The factor (c) is a conceptual fallacy,
where the individual’s behavior is made to
represent the social behavior or a social
process.

Long-term survival, growth, welfare,
and sustainability are concerns addressed
collectively in the form of activity patterns
and processes evolved over time (as in the
case of traditional societies) or established
by formal, legal, fiscal and administrative
mechanisms in present day societies. The
individual's activities, even when they are
conducted within short-time horizon, have to
be compatible with, and contributory to, the
long-term sustainability process.

MANIFESTATION OF COMMUNITY
APPROACHES/CONCERNS
TOWARDS SUSTAINABILITY

To understand the community’s (com-
mon man'’s) concerns for sustainability it is
necessary to describe sustainability first.
The simplest way to describe sustainability
is to couch the whole phenomenon in terms
of options (quality and range of production-
welfare options) and their undiminished
availability inter-and/intra-generationally.
This perspective is related to seeing sustain-
ability more both as a process rather than as
a consequence. Process implies that prac-
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tices and measures are directed to the
protection and enhancement of production
and welfare options without resource deple-
tion. As a consequence of this process,
production and welfare options are available.

Viewed from the process angle, the tra-
ditional resource management practices of
folk agronomy, ethno-engineering and col-
lective social arrangements reflect a com-
munity’s approach and concerns for sustain-
ability or option maintenance/ enhancement
while protecting the resource base. Key fea-
tures of these arrangements include diversi-
fication, flexibility, recycling, collective
sharing arrangements and management of
demand pressure on resources (Jodha,
1993). These, and similar practices are
oriented to resource regeneration/protection
while helping to production activities to pro-
vide an overall operational framework and
direction for individual’s decisions and
actions within a short-time horizon. In this
way, sustainability norms (evoived through
trials and errors over time) have been
codified in adaptation practices. While con-
ducting their short-term activities, according
to the well adapted mechanisms, individuals
contributed to sustainability processes with-
out explicitly thinking about these processes.
By using these practices, they could main-
tain or enhance current options without re-
ducing their scope for the future.

Decline of Processes

A rapid change in the demographic,
institutional, economic and technological sit-
uation has made these traditional practices
less feasible and less effective. The changed
circumstances are less favorable to tradi-
tional forms of diversification, flexibility,
recycling, collective sharing, etc. Conse-
quently, the sustainability-promoting adapta-
tions are rapidly eroding without any effec-

tive alternative arrangements being avail-
able.

Local communities are unable to evolve
alternatives to suit the changed situations, as
they did in the past, because the lead time
available for trial and errors is drastically
reduced in the face of rapidly changing
circumstances and mounting pressures to
fulfill immediate needs. Furthermore, oppor-
tunities for developing effective adaptations
are severely curtailed due to the reduced
social cohesion of the communities, margin-
alization of social sanctions and traditional
wisdom, and the loss of community control
over its own resources and their usage
systems. These changes have been caused
primarily by market forces, state interven-
tions and the growth of individualistic tend-
encies in populations.

Missing Alternatives

While the state (and its agencies
including those engaged in research and de-
velopment policy and program formulation,
etc.) has slowly usurped the initiatives and
activity mandates from the people they have,
by and large, failed to offer sustainability-
promoting processes to the communities.
Their top down approach and insensitivity to
the grass roots level realities are the well-
known reasons for the these failures. More-
over, in most cases these agencies have
focused on short-term considerations (e.g.,
famine relief or agricultural technologies
based on the use of high yiclding varieties).

The collapse of the traditional sustain-
ability-promoting processes and failures to
have adequate alternatives have led to the
emergence of unsustainability prospects.
These unsustainability prospects are espe-
cially pronounced in the fragile and margi-
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nal resource zones, to which this paper re-
lates.

Emergence of unsustainability, as repre-
sented by prospects of reduced range and
quality of production and welfare options
without external subsidization, are visible in
several areas. Identification and under-
standing of indicators of emerging unsustain-
ability, and the incorporation of the concept
of unsustainability, into sustainability work
is one way to link community concerns with
the mainstream sustainability debate and ac-
tion. We can reflect on indicators of unsus-
tainability at three levels as discussed below.

INDICATORS OF
UNSUSTAINABILITY

Indicators of unsustainability, i.e., fail-
ures to maintain/enhance production and
welfare options without depleting the re-
source potential or generating external de-
pendency, can be seen through: objective
circumstances reflecting changes in the com-
munity’s behavior and attitudes as well as
their approach to their own resource base
and the health status of the resource base
itself.

We may examine these quite inter-
related indicators of unsustainability in three
contexts, namely: changes in social atti-
tudes; persistent negative trends relating to
resource conditions, productivity and man-
agement practices; and individual or group
concerns about their present and future.

These contexts of unsustainability are
elaborated below.

Changes in Social Attitudes

The different objective circumstances
manifested in people’s behavior, attitudes

and perceptions, can be viewed as funda-
mental reflections of emerging unsustain-
ability.  Some of these indicators of
unsustainability, relating to emerging health
and natural resources usage patterns, are
often camouflaged as public interventions
for development and welfare. Policy makers
in these situations should be alerted to the
reality behind their achievements and their
impact on target fulfillment. In the context
of the options maintenance/enhancement-
centered operational definition of sustain-
ability, these indicators suggest a decline in
the range and quality of options and the
people’s forced adjustments to this decline
(i.e., accepting inferior alternatives).

Information in this paper relating to
community behavior and community atti-
tudes that reflect unsustainability, is based
on the field studies and observations from
mountain (hill) areas and from the dry
tropics of South Asia.

Information on these aspects from the
Himalayan countries represents a focused
synthesis of what I have learned based on
formal surveys, RRA (rapid rural appraisal)
exercises, case histories, collaborative field
activities and observations over a period of
six years ending in 1993.

(a) The community’s (or the individual
farmer’s) acceptance of inferior produc-
tion/consumption options (e.g., consump-
tion of conventionally disregarded, low
quality food, fodder or fuel items).
Examples of this acceptance of inferior fod-
der and fuel include the use of vanmara
(Eupatorium) for fuel. This shrub from the
middle hills of the Himalayan region form-
erly was rarely used. In the past, sesame
stalks and pearl millet husks were con-
sidered as waste and left for decomposition.
These residues are now used as fuel and
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fodder, respectively, in several parts of
India (e.g., in Rajasthan). Similarly, in hills
and dry tropical areas, material from field
clearing is now used ior fodder and fuel
purposes instead of being thrown away. In
many dry villages of Maharashtra and
Andhra Pradesh poor people have started
using congress grass as a fodder. This grass
is an annual weed which causes skin irri-
tation and disease.

The consumption by people of disease
affected, shrunken, light and tiny grains of
sorghum, millet and other pulses is an
example of the use of inferior food items.
In the dry land villages of India, these
inferior grains, which are separated in the
process of threshing and winnowing, were
traditionally discarded for human consump-
tion and given to the birds. Now people col-
lect them and consume these grains. As a
result, structures made in the past for pool-
ing waste-grain for use by birds have now
been demolished.

(b) An intense degree of "desperation” in
resonrce use, and production practices
leading to over-extraction and degradation
of the resource base. "Desperate” land use
practices include planting annual crops (with
or without terraces) on the slopes beyond
30°. This is done in several parts of the
Himalayan region, despite full knowledge
that this practice accentuates the soil erosion
process and that the expected yields from
sucn cropping will be low. Another exam-
ple, taken from areas of Rajasthan, is the
extensive cropping of sand dunes, which
resuits in dune destabilization and the
movement of sand to neighboning fertile
patches of land. A further example is the
lopping of premature trees for fuel and
fodder to the extent that their growth is
stunted. A new phenomenon, manifesting
high degree of desperation, has been observ-

ed in India during the drought periods in dry
areas. This practice involves digging the
roots of trees and shrubs for fuel, which
permanently abolishes the source of fuel and
fodder. Collecting food items from common
property lands (e.g., village forest) soon
after the seed formation and much before
the product ripens is another example of
desperate actions taken for survival. For
example, in parts of Madhya Pradesh and
Gujarat, honey gathering is done much be-
fore the appropriate time.

The practices listed above represent
violations of all the norms of nature asso-
ciated with higher and sustainable resourcs
use. These actions are undertaken as very
desperate people try to at least partially
fulfill their immediate needs. Previously,
violators of collective norms guiding the use
of community resources were identified and
punished. Now, regulations are no longer
enforced due to the large number of people
violating these norms.

(c) Acceptance of external dependency as
a normal basis of survival (e¢.g., closely
linking the conduct of normal produciion
and consumption activities to availability
of subsidies and charity). Examples of
dependency on subsidies and charity include
the dependency of farmers in dry and moun-
tain regions on subsidized supplies of seeds
and other inputs from the government.
Traditionally, these farmers practiced seed
selection, storage and mutual exchange of
seeds. Similarly, maintenance and repair of
collective assets, including village water
tanks, the village hall, community grazing
lands, or village temples, now are dependent
on the receipt of government gr.. ‘s rather
than based on collective self help. Drought
relief and subsidized food from public
distribution systems (as against self help)
have became importan. parts of the com-
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munity’s pleading with the government for
help. Communities in various areas feel it
a matter of great achievement if they are
able to get free resources from the state for
any purpose. This is in contrast with the
past (even 40 years ago), when dependence
on charity (or even borrowing) was con-
sidered a sign of incompetence and disability
of a person and their household and pecple
avoided marital alliances with such families.

(d) Loss of resilience or the capacity to
face shocks (e.g., the decline of collective
sharing systems to effectively race the
impact of drought, flood and other
disasters without external relief). Related
to the dependence on subsidy and charity is
the collapse of collective arrangements and
group action to meet environmental risks
and undertake activities involving collective
responsibilities, including providing help to
the needy. Group responsibilities are re-
placed by individual efforts, as the former
are too altruistic for the people so desperate
to meet their current needs. The decline of
traditional forms of group action for com-
mon property resource management and for
upgrading local resources are other manifes-
tations of this trend. In the ultimate analysis
this loss of resilience amounts to the loss of
the community’s capacity to function collect-
ively and perform specific functions.

What has been stated represents a loss of
people’s will, values and capacities to live
with self confidence, self-help and collective
effort. This is a loss of "social capital”, on

/hich social sustainability depends.

Health and Usage of Resource Base
The unsustainability trends related to the

resource base and production processes of a
system are manifested through:

(a) Loss of "systematic integrity," imply-
ing the disappearance or weakening of
resoiurce-regenerative, resource-protective
mechanisms or the non-functioning of
linkages between different components of
a system. "Systematic integrity” means
there are effective and reinforcing linkages
between different components of a system as
an organic entity. Farming-forestry linkages
that facilitate nutrient cycling and sustained
productivity of mountain agriculture is one
example. Crop-livestock based mixed farm-
ing, mountain inter-cropping of cereals and
legumes and the use cof specific crop combi-
nation and rotation seyuences in mountain
and dry tropical agriculture are other exam-
ples. These. practices facilitate the energy
and material flows of nature in a specific
ecological context. Discarding such prac-
tices under the pressure of short term needs
implies a weakening of the organic integrity
of a production system. And the breakdown
of such integrative linkages between key
componcnts of a farming system means the
emergence of unsustainability. The decline
of diversified farming systems or resource
use systems resulting in the breakdown of
"systematic integrity” has been extensively
documented by different researchers (Jodha,
1991).

(b) Ever-increasing (biochemical,
economic) subsidization of the production
processes to maintain the same or even
lower levels of performance (e.g., differ-
ent forms of extermal subsidies to
production, consumption activities). A
production system’s crucial dependence on
biological, chemical, and economic subsidies
for its stability and productivity is more a
symptom of unsustainability of a system
than a sign of progress. Maintaining the
level of crop yield through an ever-
increasing use of external inputs (e.g.,
fertilizer) is a case in point. This trend is
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nowhere more visible than in several areas
covered by the "green revolution” where
crop yields are maintained increasingly
through a variety of subsidies.

(c) Marginalization, decline, and disap-
pearance of the system or its components
due ta the loss of its identity, or its
substitution by other component. A prime
example of the loss of system identity and
efficiency is the replacement of land-use
extensive, mixed farming systems by land-
use intensive, high input technologies. The
increasing unfeasibility of slash and burn
(shifting cultivation) in the eastern Hima-
layas and crop-bush fallow rotation systems
in the arid-semi arid parts of India are con-
crete examples of this trend.

(d) Loss of recoupment capacities of the
resource base. Loss of recoupment is, for
example reflected in the failure of
rangelands to recover following droughts or
the degradation of community forests or
village pastures to the extent that it prevents
their natural regeneration. Another manifes-
tation of reduced recoupment capacity of
production resources is the failure to re-
plenish soil fertility lost due to the con-
tinuous cropping of cereals. Failure to pro-
vide rotations with legumes or pericdic
resting of we land may lead to permanent
nutrien: deficits or imbalances. In general,
the high demand pressure on natural re-
sources combined with people’s resource
extractive practices contribute to the loss of
regenerative/ recoupment capacities of the
resources.

In more concrete forms, the above
changes are manifested through persistent
negative trends in different variables. These
verifiable or measurable negative changes
(with varying degrees of visibility), are

described as indicators of unsustainability
and are discussed below:

Persistent Negative Trends

Persistent negative trends reflect the
eniergence of unsustainability, including re-
duced range and quality of options and are
often concrete and more observable, veri-
fiable, and in some cases, measurable.
Some of these negative trends are integrai
parts of the unsustainability-inducing pro-
cesses initiated by policy and research and
development interventions. Examples in-
clude the discouragement, by new tech-
nologies, of crop diversification, land-use
flexibility, cellective sharing, and resource
recycling.  Other indicators of negative
changes include the consequences of these
processes.

However, our foccus should be more on
processes, since processes offer the entry
points for policy makers to understand and
incorporate community level indicators in
their development framework. As illustrated
by Table 1, these indicators of unsustain-
ability relate to:

(a) resource base (e.g., decline of ground-
water table or reduced extent of agro bio-
diversity);

(b) resource productivity (e.g., persistent
decline in crop yields as well as in pro-
duction of biomass);

(c) resource management/production prac-
tices (e.g., disappearance of various forms
of diversification, facilitating  resource
regeneration; disappearance of institutional
arrangements to enforce resource conserva-
tion measures).

N.S. Jodha
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Table 1: Negative Changes as Indicators of the Unsustainability of Agriculture in Dry Tropical Areas.*

Changes Related to:®

Visibility of Change

R.source Base

Production Flows

Resource Use/Management Practices

Directly visible
changes

Changes concealed by

responses to
negative changes.

Development
initiatives etc. - with
potentially negative
changes?

Various forms of resousce degradation:
emergence of salinity, coverage of fer-
tile soil by shifting sands, vanishing
topsoils due to water/wind erosion;
deepening of water tables, groundwater
salinization; emergirg plantlceness,
reduced pzrennials, increase in inferior
annuale and thorny bushes; reduced per
capita availsbility of productive
resources.

Substitution of cattle, camels, by small
rumirants; increased emphasis on
mechanization of cultivation and water
lifting; reduced resting of land; large-
scale reclamation (!) of wastelands;
shift from local to external inputs (e.g.,
from manure to chemical fertilizers,
woeden tire to rubber tires for bullock
carts).®

R&D focus on: crops rather than on
resources; iechnique rather than user -
perspective (e.g., method/species/inputs
rather than group sction for watershed/
range development); resource-upgrad-
ing ignoring its limitations (e.g., irriga-
tion in impeded drainage areas); induc-
ing high use intens:ty of erodible soils,
and other resource~:xtractiv. measures
(e.g., tractorization).

Reduced total and per capita biomrass
availability; reduced average produc-
tivity of differeat crops, increased crop-
ping on sub-margina! lands; reduced
input product recycling; higher depen-
deace on inferior options, (e.g., har-
vesting/lopping premature trees), rising
severity of successive drought - impacts;
increased dependence on public relief,
increased migration.

Higher coverage by public distribution
systera (food, inputs) and other anti-
poverty programs®; reduced reliance on
self-provisioning system and greater
dependence on external market sources;
changes in land-use pattern favoring
grain production.

Highly subsidized, narrowly focused
production programs: focus on crops
ignoring other land-based activities;
grain yield ignoring biomass; monocrop-
ping ignoring diversification; relief
operations focused on peopie and live-
stock ignoring resource base, thus pro-
moting high pressure on poor resource
base.

Changes in land use paitern: cropping
on sub-merginal lands; decline in com-
mon property resources; reduced diver-
sity of agriculture (e.g., number of
crops/eaterprise and their inier-linkages);
reduced fezsibility and effectiveness cf
traditional adaptation strategies (e.g.,
rotations, inter~cropping, biomass
strategies).

Discarding of minor crops, shift towards
monocropping with standardization
inputs/practices; increased land-use
intensity; shift from two oxea to one ox
plough; tractorization®; replacement of
sclf-help systems by public support
systems.

Sectoral focus of R&D and othsr support
systems ignoring flexibility and diversifi-
cation nesls; privatization of common
property resources; extension of gener-
alized external approaches to specific
arcas: disregard of folk knowledge in
formal interveations; replacing local
informal arrengements by rigid legal/
administrative measures.

* Source: Table adapted from Jodha 1991.

(1990), Whitaker et al. (1991).

* Most of the changes are ‘nterrelated and they could fit into more than one block.

Based on synthesis of evidence and inferences from Jodha (1986a, b, 1989a, b, 1990b), Jodha ct.al. (1988), Jodha and Singh

¢ Since a number of changes could be for reasons other than unsustainability, a fuller understanding of the underlying circumstances of a change will be necessary.

¢ Changes under this category differ rrom the oncs under the above two categorics, in the sensc that they are yet to take place, and their potential cmergence can be
understood by cxamining the involved r source-usc practices (i.c., processes) in relation to the specific characteristics of the resource base of the area.
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The author has put together more than
two dozen indicators for dry tropical and
mountain areas (Jodha, 1991). Some indica-
tors for fragile resource zones are sum-
marized in 1ables 1 and 2.

While some negative changes, such as
yield declines and increased salinity of
groundwater and soil, are clearly visible,
others are concealed by human responses to
these negative changes. Processes that con-
ceal negative changes include substitution of
shallow-rooted crops for deep-rooted crops
duc to erosion of topsoil and the increased
dependence on chemical fertilizers, follow-
ing the reduced regeneration of organic
matter as a result of decline in farming-
forestry-livestock linkages. Alternatively,
some of these changes are visible at the
macro-level while others are visible only at
the micro-level.

It will be noted that some indicators of
unsustainability represent the process of
negative change while others are the
negative consequences of change. For in-
stance, the decline of diversification and
resource-regenerative practices is a "process
type" of indicator while the decline in
productivity following these changes is a
"consequence type” of indicator.

Conuz unity concerns and expectations

Community-level indicators of sustain-
ability or unsustainability relate to people’s
concerns, desires, expectations, frustrations,
and hopes as reflected by their decisions,
actions, and expressed views as individuals
or as groups. Some of these concemns con-
verge with the objective circumstances
(indicators of unsustainability) discussed
above and offer a subjective interpretation of
these circumstances. But more importantly,

these concerns represent an assessment of
the current situation and future possibilities
by people both as individual participants in
the process of change and as members of
groups affected by the process of change.

The real value of this qualitative infor-
mation on community level indicators of
unsustainability and the people’s strategies
against unsustainability lies in an under-
standing of the whole dynamics of change
processes affecting sustainability and unsus-
tainability. For policy and research mana-
gers, this information may reveal both
hitherto unrecognized signals of danger as
well as alternative approaches to manage
unsustainability. Table 3, based on informa-
tion developed for the World Resource
Institute’s Project 2050 (Jodha, 1993)
provides an example of how people’s infor-
mation can be integrated with policy infor-
mation.

SUMMARY

This paper illustrated, in different ways,
the emerging prospects of unsustainability in
the fragile resource zones such as Hima-
layan region and dry tropical regions of
India. The indicators of unsustainability,
including reduced range and quality of pro-
duction, welfare options without external
support, were discussed in different inter-
related contexts. Their policy implications
were also identified. The key message of
this paper was to incorporate these com-
munity level indicators to enhance relevance
and usability of sustainability prometing
efforts. (Jodha, 1993, 1991; Nigel et al.)

N.S. Jodha
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Table 2: Negative Changes as Indicators of the Unsustainability of Mountaiz Agriculture.

Changes Related to:®

Visibility of Change

Resource Base

Production Flows

Resource Use/Management Practices

Directly visible changes

Changes concesled by
responses to changes

Development initiatives
etc. - with potentially
negative changes.?

Increased lsndsiides and other forms of
lacd degradation; abandoned terraces;
per capita reduced availability and
fragmentation of land; deforestation,
changed botanical composition of for-
est/pasture. Reduced waterflows for
irmigation, domestic uses, and grinding
mills.

Substitution of: cattie by sheep/goat;
deep rooted crops by shallow rooted
ones; shift to non-local inputs. Substi-
tution of water flow by fossil fuel for
grinding mills; maoure by chemical
fertilizers.©

New systems without linkages to other
diversified ectivities and regenerative
processes; generating excessive depen-
dence on outside resource (Fertilizer/
pesticide vased technologies, subsidies),
ignoring traditional adaptation experi-
ences (new irrigation structure); pro-
grams focused mainly on hich resource
use-intensity, resource extraction.

7

Prolonged negative trend in yields of
crops, livestock, etc.; increased input
n2ed per unit of production; increased
time and distance involved in food,
fodder, fuel gathering; reduced capac-
ity and period of grinding/saw mills
operated on warter flow; lower per
capita availability of agricaltural
products, etc.

Increased scasonal migration; intro-
duction of externally supported public
distribution systems (food, inputs)*,
intensive cash cropping on limited
areas, reduced availability of season-
ally, spatially diversed products.*

Agnicultural measures directed to short
term quick results; primarily product
(as against resource) centered ap-
proaches to development; sectoral
focus, narrow specialization (e.g.,
horticulture); high depencence on sub-
sidies, development activities focused
on limited products ignoring diversity.

Reduced extent of: fallowing, crop
rotation, intercropping, diversified
recource management practices; exten-
sion of plough to steep slopes; replace-
ment of sociak sanctions for resource
use by lega! “ocasures; unbalanced and
high intensity of input use with subsi-
dization.

Shifts in cropping pattern and composi-
tion of livestock; reduced diversity,
increased specialization in monocrop-
ping; promotion of policies/programs
with successful record outside, without
local evaluation.®

Indifference of program and policies to
mountain specificities (fragility, diver-
8ity, etc.); focus on short term gains;
high centralization; excessive, crucial
dependence on ext rual advice ignoring
traditional systems; generating perma-
nent dependencies.

* Source: Table adapted from Jodha 1971. Base. on synthesis of evidence and inferences from Jodha (1990), Shrestha (1992), Singh (1992), Shutain and

Chunru (1989), Hussain and Erenstein (1992), Bajracharya (1992).

® Most of the chunges are interrelated and they could 1it into more than one block.

¢ Since a number of changes could be for reasons other than unsustainability, a fuller understanding of the underlying circumstances of a change will be

necessary.

¢ Changes under this category differ from the ones under the above two categories, in the sense that they are yet to take place, and their potential emergence

can be understood by examining the involved resource-use practices (i.e., processes) in relation to the specific mountain characteristics.
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Table 3: People’s Concerns and Responses to Unsustainability Prospects.

Concern 1. Rapidly shrinking resource base:

Declining Extent

Causes and Processes

Negative Responses

Limited Positive Responses

Policy and Research
Implications

a.
b.

Per capita land holding;
Access and availability
of common property
resources (CPRs);

Soil fertility and re-
source productivity;
Access to seasonally
spatially diversified
production opportuni-
ties.

Increased family size and
land fragmentation; re-
duced migration possibil-
ities, limited off-hand
activities;

State policies and market
forces encouraging pri-
vatization, decline of
group action/collective
sharing systems, rapid
growth human/animal
population;

Erosion of top soil,
reduced availability of
crganic matter (dung,
liter), reduced extent of:
fallowing, crop rotation,
inter cropping, recycling,
diversification and regen-
erative practices;

Decline of common prop-
erty resources (CPRs)
and collective sharing
systems, reduced exient
of diversification in-
volving inter-linked land
uses as encouraged by
market forces, state
subsidies and new tech-
nologies.

d.

Reduced extent of fallowing
the land, overcropping of
exhausied land, cropping on
sub-marginal (steep slope)
lands, substituting crops for
natural vegetation, discard-
ing traditional slow-impact-
ing resource conservation/
regenerative practices;
Disiegard of CPRs, grab-
bing CPRs as private prop-
erty resource if possible,
over exploit residuel CPRs;
Shift to low fertility re-
quiring crops, shallow root-
ed crops with low produc-
tivity; increasing use and
dependence on external,
subsidized inputs (e.g.,
fertilizer);

Forced reconciliation with
reduced diversified oppor-
tunities, depend on oppor-
tunities as permutted/gen-
erated by market, new in-
frastructure and public
supplies.

a.

Focus on and skill acqui-
sition for off-farm activ-
ities, lend-use intensifica-
tion using high value
crops, resource-upgrading
through irmgation inputs;
Focus on activities with
the lowest dependency on
unworkable group action,
revival of group action
through user groups for
forest, pasture, irrigation;
Revival of biomass cen-
tered diversification, in-
cluding agro-forestry,
production of organic
matter,

Initiation of farm level
diversification and mar-
ket-induced linkages,
focus on income genera-
tion rather than on diver-

sified physical production.

Promotion of off-farm

activities through skill

geeeration and infra-
structural support focused on
harnessing of local resources
and comparative advantages;
development of technologies
farming diversification,
r3soirce regencration, re-
cycling and hamessing of
local ’niche,’ technologies
focused on biomass stability
and agro-processing;

. Pro-active CPR policies;

restoratica of effective
community control on
CPRs; encouragement to
user groups; technologies
promoting/harnessing of
CPR-PPR complemen-
tarities.

. Technologies promoting

diversificatip and fertility
management, biomass pro-
ductivity and recycling,
resource conservation/
regeneration technologies
usable without group in-
volvement; leaming from
th= rationale of traditional
practices.

74
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Table 3: People’s Concerns and Responses to Unsustainability Prospects. (Continued)

Concern 2: Falling production and shortages of supplies:

Declining Extent

b.

Increased scarcity and

instat:tity of local products;
Reduced availability of food,
fodder, fuel and number and

variety of products and
increased dependency on

external subsidized supplies.

Causes and Processes

b.

Decline of crop/biomass/
an‘mal prcductivity due to
emerging imbalances in re-
source use, resource degra-
dation; shift of prime lands
to limited high value crops;
Reduced diversification of
land use and cropping sys-
tems; decline of CPRs and
collective sharing systems.

Negative Responses

Limited Positive
Responses

Policy and Research
Implications

a. Increased use of tradi-
tionally discarded inferior
products; over extraction
of land and vegetative re-
sources o meet current
needs; increased depend-
ence on external supplies
and subsidies (public dis-
tribution system);

Dependence on farm
level in place of vilage
level diversification,
revival of agro-forestry,
complementary use of
subsistence and high
value crops.

Policy and research
focus on locally appro-
priate diversification
strategy; promotion to
spontaneously emerg-
ing tendencies in re-
source management in-
dicated by revival of
agro-forestry, aser
gToups.

Concern 3: Reduced dependability of traditional technalogies and institutional arrangements:

Folk-agronomic practices
less feasible and less
effective;

Institutional arrangement,
collective sharing, group
action supporting resource
management marginalized,
made effective.

Reduced land holding ob-
structing land-exteasive
traditional practices; stable
but low productivity and
slower impacts make tradi-
tional practices less attrac-
tive, erosion of essential
group sctions for resource
management; backlash of
subsidized new technologies
and their impressive impact
in the short-term context.
Imposition of formal legal,
fiscal, administrative
arrungemeats from above
making traditional insti-
tutional arrangements in-
effective.

a. Slowly discaiding the tra-
ditional measures; adapt-
ing new technological
measures with state sub-
sidy; increasing demands
for more and more state
patronage and subsidies;
combining traditional and
moaern technologies as
possible;

b. Switching over to new
arrangements and align-
ments in place of partici-
patory traditional ar-
rangements; dependence
on individual-centered
strategies/approaches in
place of group action;

Participation in trans-
formation processes
involving new technol-
ogies end new institu-
tional support systems;
integration of modem
and traditional tech-
nologies, as appropri-
ate, revival of task
specific group action.

Recognition and utiliza-
tion of rationale of tra-
ditional practices in
designing new technol-
ogies and policies; bot-
tom up and participa-
tory development ap-
proaches, greater sensi-
tivity to people’s con-
cemns in development
intervention, commun-
ity capacity building
and local resource con-
trol
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Indicators of Sustainability: Community and Gender

Cornelia Butler Flora,' Margaret Kroma? and Alison Meares®

INTRODUCTION

A landscape approach to sustainability
includes people, both individually and col-
lectively. Viewing human interaction from
a systems perspective, we understand that a
community is greater than the sum of its
individual members, although each member
is critical to it. In this paper we will exa-
mine the community as a site where system-
based indicators of sustainability can be
identified and measured.

An alternative to aggregating individual
behavior is to look at the community as a
whole. By looking at community-level indi-
cators related to sustainability, rather than 4
collection of individual knowledge, attitudes,
and practices, we can better assess the
potential of the community as embedded in
the landscape to changes in the political,
economic and biophysical environment. Fur-
ther, a more structural approach to commun-
ity sustainability can aid us in assessing the
way in which sustainability is defined and
change takes place i other indicators.

COMMUNITY SUSTAINABILITY

Community sustainability can be defined
as the ability of a community to utilize its
resources to ensure that all members of
present and future members of that com-
munity, as well as those in adjacent com-
munities, can attain a high degree of health
and well-being, economic security, and a

say in shaping their future while maintaining
the integrity of the ecological systems on
which all life and production depends
(Kline, 1994). The definition implies a
strong equity focus within the community,
across generations, and across communities.
This definition takes us well beyond the
conventional indicators used for community
development.

Community sustainability is based in
part on the resiliency of that community in
response to changes in conditions in the
larger environment. This is true for plant
communities and human communities. Fol-
lowing the biological systems model,
community can be defined as the interactions
among individuals. While for plants, such
a definition is locality determined, for hu-
man communities, interactions may or may
not be limited by gecgraphy, and there are
communities of place and communities of
interest. Just as the technology that made
mass society possible gave us the ability to
shop, worship, sleep, recreate, and work in
different places, so the technology of the
information age has made it possible to have
our most intimate personal interactions with
those a continent or more away, forming
and reforming a vast number of overlapping
communities of interest or affinity (Dillman,
1991). (Letter writing served this function
in the past.) Yet the interactions based on
locality are still critical for locality survival,
particularly community resiliency. And be-
cause agriculture, of all productive activ-

'North Central Regional Center for Rural Development, Iowa State University.

*Dept. of Sociology, Iowa State University.

‘Dept. of Sociology, Virginia Polytechnic Institute and State University.
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ities, is most bound to locality, it remains
important to look at the sustainability of
locality-based communities.

COMMUNITY RESOURCES

Resiliency depends in part on the re-
sources available to a community. Those
resources can be viewed as forms of capital
which can be reinvested locally to produce
new wealth. Capital can be thought of as
any resource capable of producing new re-
sources. Two forms of capital have con-
ventionally been viewed as important for
community development: physical or finan-
cial capital and .:uman capital. When look-
ing at community sustainability, it is also
important to analyze natural resource capital
and social capital. (See Figure 1.)

Figure 1: Forms of Capital Within Com-

munities.

Human Physical
Capital € Capital

Social Natural
ital Resource
Capi Capital

PHYSICAL CAPITAL

Physical capital in a community consists
of the private and public capital goods and
financial assets (Flora, et al., 1992: 109).
Physical capital is what economists generally
refer to as capital: human made inputs used
in the production process. These include
buildings, sewers, water systems, power
stations, public revenues and bank deposits.
There is a tendency to judge community

development in terms of the increase in
physical capital, in part because it is easy to
measure. Physical capital is either already
monetized or immediately convertible to
monetary terms. Strategies of sustainability
aim at maintaining physical capital over time
and include concerns about distribution as
well as total amount.

HUMAN CAPITAL

Human capital includes individual
capacity and training. Economists define it
as a productive resource, labor, consisting
of the skills, abilities, education, and train-
ing which workers possess and bring to their
jobs. Conventionally human capital has
been measured in terms of formal educa-
tional attainment (again, probably because of
ease of measurement and readily available
census figures on this variable). Increas-
ingly, there has been a great concern for
leadership skills as a crucial part of human
capital necessary for community devel-
opment to take place. Human capital also
includes non-formal skills that are associated
with experience carrying out a particular
task and indigenous knowledge about an
area. Health status is another aspect of
human capital important in development and
sustainability. Strategies of sustainability
aim at increasing the capacity of individuals
within a community and diversifying the
human capital resources.

NATURAL RESOURCE CAPITAL

Natural resource capital encompasses
both the quantity and quality of water, soil,
biodiversity, and scenery. Economists refer
more narrowly to land to summarize the
natural resources used in the production
process. These assets can either be con-
sumed or invested. A great deal of the
emphasis in developing more sustainable

C.B. Flora et al.



SANREM CRSP Conference on Indicators of Sustainability

83

agriculture and natural resources has been
focussed on maintaining natural resource
capital. There has been a major effort on
the part of a wide variety of scientific
organizations, from Land Grant Universities
to the Agricultural Research Service of
USDA to the International Agricultural
Research Centers to develop measures of the
sustainability of natural resource capital.
There is as yet no agreement on what
appropriate measures are. (For example,
see the debate over the Revised Universal
Soil Loss Equation (Glanz, 1994).

SOCIAL CAPITAL

Social capital in a community is defined
as collective norms of reciprocity and
mutual trust. Putnam (1993) describes social
capital as referring "to features of social
organization, such as networks, norms, and
trust, that facilitate coordination and coop-
eration for mutual benefit. Social capital
enhances the benefits of investment in phy-
sical and human capital.”

A number of scholars have looked at
social capital as an individual attribute,
focussing on the importance of networks of
relations as a resource for persons (Cole-
man, 1988, Portes & Sensenbrenner, 1993).
Many of these scholars base their discussion
of social capital on rational action theory,
related to public choice theory. As a result,
they conclude that the decline in social
capital and the tendency not to invest in
social capital creation are because of the
public goods nature of social capital, which
means individuals capture little of the asset
enhancement of their investment. Here we
argue that there are structures, rather than
individual motivations, that are biased
against the formation of social capital. For
example, the way that physical capital is
enhanced can either help or hurt social

capital development. When agricultural
inputs are delivered in a top down fashion,
with the decisions and resources coming
totally from outside the community, social
capital decreases and dependency increases.

Social capital has a variety of configura-
tions. Each configuration has different
implications for community sustainability.
Social capital can be horizontal, hier-
archical, or non-existent. Horizontal social
capital implies egalitarian forms of recip-
rocity. Not only is each member of the
community expected to give (and gains
status and pleasure from doing so), but each
is expected to receive as well. Each person
in the community is seen as capable of pro-
viding any other member of the community
something of value. Further, contributions
to collective projects, from parades to the
volunteer fire department and Girl Scouts, is
defined as a "gift" to all. Horizonal social
capital tends to embed networks within the
community. An example is an established
farmer in southeastern Minnesota who wrote
a check to his neighbor, a sustainable
agriculturalist who had been struggling with
excessive debt load since the farm crisis.
That money allowed the neighbor to get out
of Chapter 11 (bankruptcy). He delivered
the check with the message, "I hope you
will be able to help out another young
farmer some day." Social capital was being
created -- for the community. Payback to
the donor was not required or even expect-
ed.

Hierarchical social capital is quite
different. While it is also built on norms of
reciprocity and mutual trust, those networks
are vertical rather than horizontal (see
Figure 2). Traditional patron-client rela-
tionships, typical of urban gangs, are
created. Receivers (have-nots) are much
more numerous than givers (haves), and, as

C.B. Flora et al.
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a result, the receivers owe incredible loyalty
to their "patron”. As a result, horizontal net-
works, particularly outside the sphere of
influence of the patron, are actively dis-
couraged.  Dependency is created and
mistrust of outsiders is generated. This type
of social capital is prevalent in persistent
poverty communities (Duncan, 1992).

Figure 2: Configuration of Social Capital
Within Communities.
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Absence of social capiial is characterized
by extreme isolation. In these communities,
there is little trust, and, as a result, little
interaction. Such communities tend to have
high population turnover and high levels of
conflict. = When middle and upper class
communities lack social capital, they are
able to substitute physical capital: hiring
private guards, fenced neighborhoods, and
elaborate security systems. In poorer com-
munities, there are often high levels of
crime and delinquency. Putnam (1993)
showed that areas in Italy with low levels of
social capital had lower levels of govern-
ment efficiency, lower levels of satisfaction
with government, and slower rates of econo-
mic development than did provinces with

high levels of social capital.

INTERACTIONS OF DIFFERENT
FORMS OF CAPITAL

Each form of capital can enhance the
productivity of the other forms of capital.
Increasing social capital greatly cuts trans-
action costs, making other resource use
more efficient. Granovetter (1985) was one
of the first among an increasing number of
scholars to propose the independent effect
that social capital has on the functioning of
economic systems.

Overemphasizing the value of a single
form of capital can reduce the levels of
other forms of capital. For example, over
emphasis on generating physical capital (rice
yield) without regard to the pollutants
generated can reduce the value of human
capital through negative impacts on health
(as shown by recent IRRI research) or
reduce the value of natural resource capital
through destruction of soil and water quality
or reduce the value of social capital through
by-passing local networks and replacing,
them with impersonal bureaucratic structures
with top-down mandates. Attention solely
to natural resource capital can lead to a
wasting of human capital and a decline in
physical capital, as that form of capital
preservation is pursued.

Despite the multiplier effects of social
capital, conventionally it has received little
attention in the community development
literature or in practice or in assessing the
interaction between agriculture and commun-
ity. One reason is that social capital is
extremely hard to measure because of its
necessarily high level of abstraction, as it
"inheres in the structure of relations between
actors and among actors” Coleman, 1988:
p. 98).

C.B. Flora et al.
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Because of its importance for
community sustainability, it is important to
try to measure social capital on a community
level. Coleman nas identified social struc-
ture that facilitates social capital on the
individual level. He has identified closure
of social networks (seeing the same people
in more than one setting -- in the case of his
study, church functions, school functions,
and as parents of your children’s friends) as
an indicator of individual social capital and
tried to operationalize that within the family
in terms of the social capital available to the
child from the family. In the case of
community, Flora and Flora (1993) have
identified some basic social structures within
a community -- entrepreneurial social
structure -- which can be seen as
contributing to the development of commun-
ity level social capital. These are: (1) sym-
bolic diversity; (2) widespread resource
mobilization; and (3) diversity of networks.

SOCIAL INFRASTRUCTURE
Symbolic Diversity

Symbols are the source of ineaning for
human beings. Symbolic interactionist theo-
ry informs us that meaning is not intrinsic in
an object, but is socially determined through
interaction. Different human groups have
different sets of shared symbols. Indeed, the
same object may have very different
meanings for two different groups. The
meaning given to the object in turn
determines how one acts toward it (Mead,
1934). Symbolic diversity within a com-
munity means that while symbolic meanings
for objects and interactions may differ, therc
is an appreciation among different com-
munity members of the different meaning
sets. With symbolic diversity, there is a
recognition of differences, but the differ-
ences are not hierarchical. "Different than"

does not mean "better than". Thus one
farming household can develop a hog
enterprise, organized by the women, and a
vegetable enterprise, organized by the men,
while another household can have mixed
grains, legumes, and poultry—with a dif-
ferent gendered division of labor. Neither
enterprise mix is privileged by the com-
munity if it fits its environmental con-
straints—and women's enterprises are as
valuable as those of men.

Where there is symbolic diversity,
people within the community can disagree
with each other and still respect each other.
There is acceptance of controversy. Be-
cause differences of opinion are accepted as
valid, problems are raised early and alter-
native solutions discussed. Members of the
community are able to separate problems
("We need better medical care") from solu-
tions ("We need a doctor"). People feel
comfortable in raising issues without being
accused of causing the problem. Discussion
of the pros and cons of alternative solutions
can be presented and argued. At times, an
individual will argue for one solution. At
other times, that same individual might
make a strong argument for an alternative.
An individual’s identity is not conflated with
her or his position on a particular issue.
This is particularly important when manage-
ment of agricultural and natural resources is
becoming more sustainable, because a
variety of alternatives must be tested,
assessed, and adapted, and premature adher-
ence to a simple "solution” can bring with it
a host of unsustainable consequences.

Because controversy is accepted and
issues are raised early, communities with
social infrastructure which contributes to
horizonal social capital have depersonal-
ization of politics. Community members do
not avoid taking a public position. Stands
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on issues are not viewed as moral
imperatives. Because problems can be ad-
dressed early, one's stand on an issue is not
equated with one’s moral worth. Risk of
character assassination -- and the destruction
of one’s job or ruination of one’s social life
-- is lessened for those who take on public
charges. The much discussed burnout of
volunteer public officials, which is often
related to the great deal of abuse they face
from their constituents, is thus less. People
are willing to participate and take leadership
roles in community government, COOp-
eratives, parents organizations, and church
groups. Broad participation results.

In communities with high levels of
symbolic diversity, there is a focus on
process, rather than on ends only. How we
determine what is sustainable and how we
organize to become more sustainable is as
important as increased soil or water quality
or high returns from agricultural enterprise.
The process has its celebrations and its
concerns. Communities that focus on pro-
cess tend to have lots of local celebrations,
including festivities surrounding planting
trees and designing new systems, but also
mechanisms of showing concern for those
with problems. Problems are something that
happen to good people, not a sign of moral
weakness. Thus a farmer who has a sudden
insect infestation can go to his neighbors and
discuss alternative solutions, rather than
simply borrowing money for more powerful
insecticides.

Finally, communities with symbolic
diversity have a broad definition of com-
munity and permeable boundaries. Such
communities find it easy to become part of
multicommunity and regional efforts, not by
giving up community identity, but by
expanding it. Such communities can iden-
tify with the landscape and have concern for

those below them in the watershed as those
above, whose run-off is sitting up on their
ponds.

Resource Mobilization

The ability of a community to mobilize
resources is criiical for social capital to de-
velop and is a vital part of community level
social infrastructure. Resources are defined
broadly, which allows a wider range of
community members to contribute. For ex-
ample, older community members might not
have large quantities of cash, but have im-
portant knowledge of community history.
Women's knowledge is respected as well as
men’s. This is particularly important in
areas where modern varieties have been
introduced. Often it is the women who save
the land races that allow for genetic
diversity (Altieri, 1994; Hoffmann-Kuehnel,
1989).

There is also relative equality of access
to resources within a community. For
example, 1t is assumed that every child
should have a chance at a good education.
School drops outs are viewed as a com-
munity-level problem, not the fulfilling of
one’s social destiny, based on one’s parents’
social status, Equity of access often means
that a wide variety of resources, from
swimming pools to golf courses to schools,
are financed publicly and open to all, rather
than owned by private individuals or elite
social groups. In developing countries, it
means that women'’s enterprises and income
streams are acknowledged and protected.
Women’s gardens have equal access to
water as men’s cash crops, and education
and training is made available to women and
girls as well as men and boys. There is
gender balance in resource allocation.
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In order to enhance equality of access,
resource mobilization as a part of social
infrastructure contributing to community
social capital formation includes collective
invesrment. Such communities are willing to
invest in themselves, through school bonds,
public recreation programs, and volunteer
fire departments and emergency squads.
There is the expectation that all will partici-
pate in some way, and mechanisms in place
to facilitate that participation. In developing
countries, traditions of communal labor for
the collective good, such as the minga, can
represent such collective investment.

Finally, there is also private investment.
Banks in such communities have high loan-
deposit ratios, choosing to invest locally
rather than in safe but distant government
securities. Local entrepreneurs can find both
equity capital and debt capital. And local
people are willing to put individual dollars
(or pesos) into local community development
corporations and enterprises, often assuming
that there will be no payback or that the
payback will be in the distant future.

Networks

Networks are a crucial part of sccial
capital (Coleman, 1988). Community social
infrastructure facilitates their formation. A
critical aspect of networks for social capital
formation is diversiry. While homogeneous
groups are often the basis for diversity
within the community, there must be net-
works formed with include individuals of
diverse characteristics: young and old, men
and women, different racial and ethnic
groups, different social classes, and, often
mout difficult, new comers and old timers.

Networks that contribute to sustainable
community development are horizontal to
other communities. We refer to this as /as-

eral learning (Flora and Flora, 1993).
Communities that develop this kind of net-
working organize a diverse group of
community residents to visit another comi-
munity which has done something they want
to emulate. They visit together, ask lots of
questions, and come back determined to
adapt the idea -- and do it even better. In
the Philippines, the 1aitial activities of the
newly formed farm improvement associa-
tions included group visits to farms where
more sustainable practices had been imple-
mented. This spurred emulation and adapta-
tion.

Vertical nerworks to regional, state or
national centers are important for sustainable
community development to take place and
thus an important part of social infra-struc-
ture. Such networks link a large number of
community individuals and groups to re-
sources and markets beyond community
limits. Wide access is a crucial part of this
part of social infrastructure, because where
there is a single gatekeeper between the
community and the outside, no matter how
well connected they are, the concentration of
power in a single individual contributes to
hierarchical, nnt horizontal, social capital.
[f vertical networks are limited to men or
the dominant racial or ethnic group, they
tend to generate hierarchical social capital.

Finally, community networks are inclu-
sive. This is different from representational.
There is a realization that by adding more
people to the table means a larger commun-
ity pie, not that the nie now has to be cut
into more pieces. A social infrastructure
that keeps adding diverse groups to the
leadership networks is more likely to devel-
op the social capital necessary for sustain-
able community development.
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Social capital and social infrastructure
can be developed or dismantled. Further
more, social capital is gendered.

A study of pastoral women in milk pro-
cessing and marketing in Zonkwa, Central
Nigeria suggest the gendered nature of social
capital and how shifting physical capital can
destroy it, leading to declining community
sustainability (Waters-Bayer, 1994). The
central government invests mil-lions of
dollars into modernization of dairying in the
region, although the bulk of milk production
remained largely controlled by Fulani
women in the informal sector. That network
of production and distribution served to form
important inter-tribal recip-rocal exchange.

Their distribution linked producers
directly to consvmers rather than going
through intermediaries. By choosing to deal
directly with customers, women in the region
had sustained a critical web of relations with
their customers in whith reciprocity and
mutual support constituted the mainframe.
For example, they receive the occasional
bundle of wheat at harvest time, whilst they
in turn make occasional gifts of butter or
milk to their customers when they have
special occasions. Through the forgoing of
such networks, the Fulanis were able to
acquire land (use? ownership?) from the
indigenous Kaje and Kamantan ethnic group,
the traditional holders of land rights in the
region. As cited by Bayers, it was even
suggested that these traditional mechanisms
of exchange and reciprocity engendered the
forgoing of bonds that helped to keep the
peace and reduced tensions between the
different ethnic groups.

The failures of the dairy production pro-
gram in the region presents a lucid pictuie of
the real consequences of neglecting to
explore the more subtle dynamics of com-

munity social organization as a basis for
implementing sustainable community inter-
ventions. Planners had failed to explore a
priori the complex web of relations sus-
taining the traditional milk processing and
marketing enterprise. As a consequence,
they focused instead on male household
members, not recognizing the gender related
division of responsibility and control within
the households and the traditional dairy
enterprise. Capitalist oriented, extractive
interventions could weaken complex net-
works buiit on horizontal linkages of
reciprocity and mutual support such as
existed in the Fulani community. In essence,
the ability to build on existing social capital,
a very important resource for developing
community sustainability, could be compro-
mised.

Where gender balance is destroyed by
ignoring what women actually do, landscape
sustainability declines. In a case study ac-
count of an agroforestry research project in
the semi-arid farm and rangeland in
Machakos District, Kenya, Rocheleau (1991)
systematically brings to the fore the per-
vasiveness of gender in community organi-
zation for the management of natural re-
sources. The study evidences the presence of
women's self help groups as important
signals of community sustainability because
of its potential to address equity implications
that so often pervade community issues.

These groups were largely reciprocal
work groups and mutual aid networks where
each member contributes to labor and other
forms of productive activity of any member
of the group. The range of activities include
reciprocal weeding and terrace repair on
each other's cropland to sharing of food and
household supplies during social functions
and periods of scarcity.
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It has been suggested that community
groups and associations function as more
viable vehicles for implementing programs
geared towards community development
because of the greater degree of participa-
tion and equity it enhances (Bebbington,
1991; Rocheleau, 1989; Moose, 1993). It
has also been posited that these community
groups and associations foster a greater
degrae of effectiveness and accountability of
programs. Thus the preference to work as
groups rather than employing individual
efforts on separate projects is indicative of a
positive trend characterizing a sustainable
community. Thus the presence of com-
munity self-help groups is an indicator of
social capital within the community. The
presence of male and female self-help
groups 1s an indicator of potentially more
equal access to resources.

Thrupp's (1984) work suggests that
availability of cooking fuel is an important
gendered indicator of sustainability. Draw-
ing evidence from a rural community study
in Kenya, she argues that the related prob-
lem of wood scarcity and fuel shortage are
tied into women's poverty -- and thus how
sustainably they judge a landscape --
because of the cultural restrictions that
constrain women'’s access to or control of
land. The widespread introduction of com-
munity woodlot and agroforestry projects do
not necessarily translate into enhanced op-
portunities for women which therefore
compromises the long term sustainability of
such interventions. While a male might as-
sess wood supply as sustainable as long as
timber cutting were constant, women would
assess the landscape’s sustainability quite
differently.

The Gendered Nature of Reliance
on Social Capital

Both men and women rely on social cap-
ital to enhance the productivity of other
forms of capital. But reliance on social
capital—and the impacts of its absence—are
more visible at lower social strata. Relying
on social capital is part of a survival
strategy which, though not exclusively, is
frequently gendered due to the multiple roles
that women play in the private sphere of the
household and the public sphere of the
community.

Social capital is sometimes tucked away
in class-, race-, or gender-based social con-
structions. That is, careful consideration of
how communities and households are
organized by gender, class and race -- how
they are stratified -- can reveal systems of
reliance on social capital as a livelihood or
survival strategy. Therefore, it is importarnt
to be alert, as Putnam points out, to the
social inequalities that are sometimes
embedded in social capital.

Men are not absent in systems of social
capital.  Yet studies and ethnographies
demonstrate that women seem to depend on
social capital as a primary livelihood and
survival strategy to a much greater extent.
Systems of social capital and social networks
are gendered due to the different socially-
ascribed roles that women and men play in
the private and public sphere. In particular,
whereas men tend to play a greater role in
community politics (where they draw heav-
ily on social capital), women are responsible
for community managing as a “"natural
extension of their domestic work" or
reproductive labor (Moser 1993, p. 35).
Community managing, according to Moser,
consists of "work undertaken at the com-
munity level, around the allocation, pro-
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visioning and managing of items of col-
lective consumption” (p. 34). These items
include water, health care, education, gar-
bage collection, community gardens, play-
ground construction, Christmas bazaars,
altar guild, etc. Anglin (1993) tells how
women in a small, poor community in North
Carolina extended their history of sharing
resources in their reproductive and pro-
ductive labor efforts to struggle against
power and job insecurity in the male-
dominated mica industry, where their wages
were kept lower than men’s and work
opportunity fluctuated with the seasons. In
interviews women described how they took
up collections to pay for health care when a
co-worker fell ill, since health care was not
provided by the factory, and extended illness
could result in job loss. When there were
new job openings, they informed their
sisters and female cousins first. Those
women who were unemployed became a
part of the social network by looking out for
the children of mica factory workers.
Anglin describes this exchange of resources
as qualitatively different from the experience
of male community members who were
employed 