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Commercial timber companies, national governments,
and a variety of non-governmental organisations are
struggling with the question of how to evaluate the
sustainability of a timber management unit.  Many
would agree that one of the most intransigent series of
questions pertains to peopleÕs roles in sustainable
management.  Answers to such questions would be valu-
able in the immediate, practical context of eco-labelling
and certification.  But they also have wider relevance in
our ongoing attempt to understand human-forest inter-
actions.  This paper represents a modest, preliminary
attempt to reduce the complexity of global people-forest
interactions to a manageable number of principles,
criteria, and (to a lesser extent at this point) indicators.
Our conclusions are based on a review of the literature,
as well as recent field tests of five sets of criteria and
indicators (C&I) in Indonesia and C�te dÕIvoire.2

In the following sections, we first define terms and
outline assumptions, including several conceptual and
policy issues of relevance to the subsequent principles,
criteria and indicators.  We then propose two principles,
with their respective criteria, designed to reflect what
we consider the most fundamental requirements for
benign human involvement in sustainable forest manage-
ment.   A more detailed listing of specific indicators is
provided in Annex 1.  In the final section, we briefly
outline our plans for the next phase of research.

I.  Definitions, Assumptions and Concep-
tual Issues

One of the problems in coping adequately with human
issues in sustainability has been the lack of a shared
vocabulary and a common conceptual framework (Gale

Principles, Criteria and Indicators: Applying OckhamÕs Razor to
the People-Forestry Link

Carol J. Pierce Colfer with Ravi Prabhu and Eva Wollenberg1

Summary

This concept paper addresses those elements in the people-forest interface which we perceive as critical to sustain-
able forest management, based on our own training and experience, as well as two field tests of the conceptual
framework (in Kalimantan and C�te dÕIvoire ). Initially, we define our use of important terms, like sustainability,
well being/needs, and people; and make clear some of our assumptions.  We briefly allude to four pertinent concep-
tual and policy issues, including the role of people in relation to the forest; the significance of maintaining cultural
diversity; the relationships among cultural integrity, culture change, and stakeholder participation; and finally,
policy issues pertaining to land use, population, and peopleÕs participation.  The body of the paper discusses two
principles, each with three associated criteria.  An appendix lists principles, criteria, indicators and verifiers found
useful in our field tests.  We conclude briefly by describing future research plans, focused on refining our definitions
of stakeholders, testing the importance of inter-generational access to resources and peopleÕs participation in sustain-
able forest management, and testing the applicability of  such criteria and indicators for community forestry contexts.

1 Ravi Prabhu is a forester leading the Project for the Testing of Criteria and Indicators for Sustainable Forest Management at the

Center for International Forestry Research (CIFOR) in Bogor, Indonesia; Eva Wollenberg is a Natural Resource Management

Specialist, also at CIFOR; Carol J. Pierce Colfer is an anthropologist working as a CIFOR consultant.  We are also grateful for

inputs from the social scientists on our expert field teams, particularly Heleen van Haaften, an agricultural sociologist with

expertise in cross-cultural psychology, working with Tropenbos at Wageningen in the Netherlands (C�te dÕIvoire team); from

Laksono, a professor of Anthropology at Gadjah Mada University in Yogyakarta, Indonesia (Kalimantan team); and from Ahui

Anvo, a sociologist working with SODEFOR in Abidjan, C�te dÕIvoire.

2 The sets of criteria and indicators which were tested include Lembaga Ekolabel Indonesia (LEI),  the British Soil AssociationÕs

Woodmark,  Rainforest AllianceÕs Smart Wood (USA), the German Tropenwald and a set from the Dutch Working Group of

Experts on Sustainable Forest Management (DBB).



and Cordray 1994, for instance, identify nine different
views on what should be sustained).  In this paper, we
propose a particular vocabulary and put forth our
perception of what needs, most fundamentally, to be
addressedÑ striving always for a minimalist approach.

A. Definitions

1. ÒSustainabilityÓ.  By only slight alteration, we can
use the definition of sustainable development accepted
at the Earth Summit in Rio de Janeiro (1990) for
sustainable forest management:

ÒSustainable forest management aims to meet the needs
of the present without compromising the ability of future
generations to meet their own needs.Ó

Prabhu  (1995) has suggested that the satisfaction of
the following two conditions would be sufficient to
indicate sustainability in the context of forest ecosystem
management.

¥ Ecosystem integrity is ensured/maintained
¥ Well-being of people is maintained or enhanced

In the case of either of these definitions, we need to
specify what is meant by Òwell-beingÓ or ÒneedsÓ and
who are the relevant Òpeople.Ó

2. ÒWell-BeingÓ or ÒNeedsÓ.  For our purposes, we
consider the following to be a fundamental set of needs
contributing to peopleÕs well being, now and in the
foreseeable future.3

¥ Security and sufficiency of access to resources: Ulti-
mately all human life depends on this element.  It
therefore plays a crucial role in human-forest inter-
actions.

¥ Incorporation into a network of other human beings
who participate in a common cultural system: Being
part of such systems is part of being human.
Cultural systems have crucial functions in the encul-
turation of the young, insurance in times of illness
or decrepitude, and myriad other human needs.
They also provide a power base for protecting the
group and its resources.

¥ Justic: Notions of what constitutes justice vary
from place to place.  Prakash and Thompson (1994)

identified four quite different ways to interpret Òfair-
ness,Ó for instance:  proportionality (to each
according to contribution), parity (equal distribu-
tion of outputs), priority (inherent rights, like
rank/station) and potluck (equal chance, like a
lottery).  However it is interpreted in the various
forests of the world, people seem to consider justice
to comprise an important part of their well-being.

¥ Health and safety: People everywhere value their
health, whether physical or mental; and seek it for
themselves and their loved ones. 

3.  ÒPeople,Ó Now and in the Future.  We recognise
the ultimate interdependence of  all people in our
assumptions (below).  A forest dweller may be depen-
dent on the forest for her daily fare; a settler in a nearby
village may need forest-dependent environmental
services;  a consumer in the nationÕs capital may suffer
if wood prices rise due to deforestation; a farmer in a
distant country may depend on the forest for the rains
that water his crops or for a stable climate.

Forest managers, though, are not omnipotent, and
cannot be given the responsibility for ensuring the well-
being of all humanity.  Even within the forests they
manage, they are unlikely to be able to affect all the
important variables determining the sustainability of
forest management.

It is therefore important first to reduce the respon-
sibility of the forest manager to some reasonable level.
To do that, we must define who has some interest or
rights in forest management, who has a ÒstakeÓ in the
forest (see Colfer 1995, for a fuller definition of these
issues).  The most common word used in the sustain-
able forest management literature to designate these
people (though inconsistent with the dictionary defin-
ition) is Òstakeholder.Ó  BehanÕs (1988) discussion of
ÒconstituentsÓ is also quite similar.  He defines a
forestÕs constituency as Òthe people who know about
and care aboutÓ that forest.

Once the stakeholders have been defined, it will be
necessary to ascertain the various rights and responsi-
bilities among them. Recently there has been wide-
spread recognition that forest dwellers have been
disadvantaged in interactions with outsiders who come
to manage the forests in which they live.4 There are
both ethical and pragmatic reasons for resolving this
human problem, in pursuit of sustainable forest
management.  Ethically, the well-being of these people,
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as defined above, has in many cases been adversely
affected.  Pragmatically, when peopleÕs well-being is
thus affected, there is an increased potential for conflict,
forest and landscape degradation, marginalisation, and
cultural disintegration.  In the worst case scenario, if
forest actorsÕ situations are unacceptable to them, there
may be no forest  left for any would-be claimants.  

To identify these forest actors, we have developed a
simple technique for differentiating among stakeholders
(discussed in more detail in Colfer 1995).  The first step
in this process is the identification of stakeholders.  In
the forest of East Kalimantan, we identified ten kinds
of stakeholders:  Dayaks, Kutai, transmigrants, forest
workers, small scale entrepreneurs, company officials,
government officials, environmentalists, national citi-
zens, and consumers.  In C�te dÕIvoire, we also found
ten; in Bushler Bay, Washington in the United States,
we identified only seven.  

We provide Òthumbnail sketchesÓ of some East
Kalimantan stakeholders, to illustrate the concept,
recognising that stakeholders differ from place to place.
Even in one location, the categories are Òfuzzy setsÓ
which may have quite permeable boundaries.  

Dayaks are animists or Christians residing in forests
along rivers.  They tend to have occupied a defin-
able area [though not necessarily that particular
village site] for decades and sometimes centuries.
They tend to have less power, money and formal
education than do members of the dominant society.
They have useful knowledge about their environ-
ment and sometimes sustainable indigenous forest
management systems which are under-valued and
misunderstood by outsiders.  They also normally
have some, varying, commitment to maintaining
their forested environment and way of life.

Kutai are Muslim forest dwellers who practise a
lifestyle in many ways similar to Dayaks.  A major
difference between them is the greater interest of
the Kutai in commercial transactions, and their
greater acceptability within the dominant society
because of their Muslim religion.

Transmigrants have moved to the forest from other
more densely populated contexts (Java, Timor,
Flores). They are poor, with few economic alterna-
tives.  They typically come as families, intending
to practise settled agriculture, often under national
government sponsorship.  Recent settlers are usually
unfamiliar with ways to thrive in and sustain

forested environments, tending more toward agri-
cultural lifestyles. Over time they may take on or
adapt some of the knowledge and practices of forest
people (Fulcher 1982).

Forest workers most typically cut trees for the timber
industry.  The men tend to work under hazardous
conditions, often with little knowledge of careful
logging practices - either for their own safety or
environmental protection.  Most women work in
the informal sector (including prostitution, with all
the physical and mental health hazards that accom-
pany that occupation).  Many forest workers are far
from their families and other traditional sources of
social control or protection, though some may stay
on as settlers after logging operations end.

Small-scale entrepreneurs may be in business or
government.  They have information and capital
which allows them to participate in the marketing
and processing of forest products.  They also may
engage in land speculation, hiring others to log
(sometimes illegally) and/or to clear forest areas
which they later claim.

Company officials are higher-echelon employees of
enterprises which harvest forest products.  They
typically come to the forest from some other, more
urban area, with little knowledge of local condi-
tions, either human or environmental.  They repre-
sent a national presence in remote, forested areas,
and may have significant power over the lives of
people living in the forest.

Forestry officials are employees of the nationÕs
forestry agency.5  They are technically responsible
for forest management, yet sometimes do not have
the resources (human or financial) to manage effec-
tively.  Their official mandate includes protecting
the forest, and to a lesser extent, contributing to the
well-being of the people.

Environmentalists are typically urban-based individ-
uals who are concerned with forest conservation or
preservation, and make efforts to influence forest
management with environmental goals in mind.

National citizens have an interest in forest manage-
ment largely as potential recipients of government
largesse deriving from forest revenues.  Develop-
ment and poverty programmes can be partially
financed by forest revenues.

Consumers are those who make use of forest prod-
ucts.  Virtually all are concerned about having
access to forest products, and some are concerned

5 Although  the Ministry of Forestry in Indonesia considers itself to be the owner of IndonesiaÕs forest lands, land and forest

ownership is in fact quite complex and confusing, due to the presence of a series of agricultural laws acknowledging the customary

(adat) rights of communities in land ownership.
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about the sustainability of forest management.  They
represent a potential force for sustainable forest
management insofar as they are aware of the issues
involved  (cf. Dove 1993,  for a thought-provoking
critique of  this reasoning with regard to non-timber
forest products).  

Once we have identified the major stakeholders,  we
need a further mechanism for identifying which of
these people have  significant potential, direct influ-
ence on the forest.  We define these forest actors in a
preliminary fashion by use of six dimensions which
pertain to human impacts on sustainable forest manage-
ment.  These are 

¥ proximity, 
¥ pre-existing rights, 
¥ dependency, 
¥ indigenous knowledge about forest management, 
¥ culture-forest integration, and 
¥ power deficit vis-a-vis other stakeholders

Using these dimensions and a simple scoring method
(1-3, on each dimension, averaged),6 we identify <2 as
a reasonable cut-off point, thus classifying Dayaks,
Kutai, transmigrants, and forest workers as Òforest
actors.Ó An example of our simple scoring method is
illustrated in Annex 2.

Among the forest actors, further refinement will be
necessary for day to day forest management.  Nurse et
al. (1995), using participatory mapping techniques in
Cameroon, for instance, identified different user groups,
and interest groups within those user groups, with
differing locally acceptable rights and responsibilities.  

The method outlined above is a convenient mech-
anism for defining which of the stakeholders have the
most pressing rights (with corresponding responsibil-
ities) and thus constitute a sort of bottom line for stake-
holder satisfaction; but it is not a carte blanche for
ignoring the rest.  Sustainable forestry will ultimately,
and probably inevitably, involve continuing negotia-
tion and conflict management among stakeholders.
Some progress is being made on how to accomplish
this in a constructive manner (see  Resolve 1994, for
examples from Ecuador, Bolivia and Brazil), but much
remains to be done.

B. Some Fundamental Assumptions

Given the complexity of people-forest interactions, we
acknowledge the probability that there are numerous
unrecognised assumptions which will need further clar-
ification as our research continues.  However, outlining
a few quite basic assumptions seems useful at this
stage.  These include:

1.  That the landscape, where we are evaluating
sustainability, is and will remain largely natural
forest in the foreseeable future. 

ÒNatural forest,Ó as discussed here, can include
logged forest as well as areas which are in various
stages of regrowth (from spontaneous ÒnaturalÓ or
planned human causes) or small areas that have been
cleared.  This assumption derives from a global
perception that protecting some forested areas is in
the best interests of humans.  If in particular areas
people do not want to protect the forestÑ as long
as the global perception is that forests need protec-
tionÑ we must devise mechanisms whereby suffi-
cient forest benefits accrue to those who live there.
Trying to force forest protection has generally been
shown to be ineffective (or prohibitively expensive).
The principles and criteria below reflect our view
that forest protection must also be perceived by local
people to be in their best interests.

2. That sustainable natural forest management locally
will contribute to sustainable natural forest
management nationally and regionally. 

Lele (1993: 33) provides a logical defence of
this perspective.

3. That human systems are complex adaptive systems,
intimately connected with each other and with
biological systems,  in a self-organising process of
co-adaptation.

Complex adaptive systems are incompletely
understood, but include such features as networks of
inter-connected nodes, self-organisation and emer-
gence, self-organised criticality, a dynamism between
order and chaos, increasing returns, prediction and
feedback (see Waldrop 1992, for a thorough exposi-
tion of the concept).  We are explicitly rejecting the
idea that culture change is problematic, requiring
explanation, while cultural stability is not.  Stability
and change are aspects of cultural systems which vary
in space and time.

6 The methodological problems with this simple scoring method are discussed in detail in Colfer (1995).  The problem, to date,

is that as methodological legitimacy increases, so does difficulty in filling in the matrix.



Carol J. Pierce Colfer with Ravi Prabhu and Eva Wollenberg 5

C. Conceptual and Policy Issues

Here we begin by presenting three conceptual issues
that have coloured our selection of the most critical
principles and criteria.  First, we describe the way in
which we see the interactions between people and
forests.  Second we put forth some suggestions on the
role of diversity of human systems in the sustainability
of human life on the planet.  Third we discuss the inter-
relationships among cultural integrity, culture change
and stakeholder participation.  We conclude this section
with a brief discussion of three important kinds of poli-
cies  that are needed to support peopleÕs benign
involvement in  sustainable forest management.

1. Role of People in Relation to the Forest. Most
fundamentally, we view local people as part of the
forest, in recognition of humanityÕs biological basis.
PeopleÑ particularly those whom we have defined as
Ôforest actorsÕÑ have a relationship of mutual depen-
dence with the forest.  They both contribute to and
benefit from the forest.  In this sense, forest actors
constitute a resource, like biophysical forest resources,
available for the benefit of people and forests. 

This interaction between people and their environ-
ment means that people living in the forest both depend
on it and act on it (Vayda et al. 1980; Vayda 1983). In
recent years, there has been increasing documentation
of long-standing, two-way interaction between  human
systems and forest ecosystems (e.g., Fairhead and Leach
1995, in Africa; Balee 1992,  Roosevelt 1989 or Salick
1992, in South America).   That poor people sometimes
constitute a threat to sustainable forest management is
widely believed and may be true (though  Dove 1993,
or  Banuri and Marglin 1993, provide  well-argued
critiques of this view). The degree to which they can
contribute to sustainable forest management has only
recently begun to be acknowledged (Clay 1988; Colfer
with Peluso and Chin in press; Posey 1992; Savyasaachi
1993).

Banuri and Marglin (1993) argue that many indige-
nous systems of knowledge are available to us, and if
recognised and allowed to flourish, would have poten-
tially more benign, nurturing implications for the
ecosystem than does the dominant system of scientific
knowledge.  Be that as it may, there is a growing body
of evidence to suggest that attention to the voices and
perceptions of  forest actors may be in both humanityÕs
and the forestsÕ best interests.

2. Maintenance of Cultural Diversity.  There is a
body of theory emerging which shows how complex
adaptive systems like human cultures and ecosystems
have the capacity to evolve, to increase their own
complexity, to provide Òincreasing returnsÓ (e.g.,
Barbier et al. 1994; Waldrop 1992).  Researchers in
a variety of disciplines have found self-organizing,
creative aspectsÑ or ÒemergenceÓÑ in widely
differing contexts.   The notion of ÒprogressÓ was not
dissimilar to this idea, but it tended to be uni-direc-
tional, incorporating the assumption that the West
represented a higher stage of evolution or Òemer-
genceÓ than other cultures.  This new body of theory
recognises that cultures everywhere are constantly
changing.  This creative, evolving aspect suggests that
allowing, or contributing to, the obliteration of knowl-
edge systems, cultures or ecosystemsÑ complex
adaptive systems, par excellenceÑ is fundamentally
destructive of something of value.

Additionally,  such destruction may reduce the
human capacity for sustaining itself.  Whereas the
importance of maintaining global biodiversity has been
widely accepted, there is an equally pressing need for
maintaining human cultural diversity for many of the
same reasons.   Diversity in itself is of value (for risk
reduction, for a fuller panorama of human potential,
for increasing human knowledge and understanding).
Human cultural diversity represents differing solutions
to survival in differing contexts (Global Biodiversity
Strategy 1992).  It serves as a dynamic global heritage
from which future generations can benefit as well as
current ones.   Just as we do not now know which plant
species may contain the properties needed to surmount
an existing or future disease, neither do we know what
human cultural characteristics (knowledge, values,
social organisation) may be needed in the future to
sustain the human species.  Enhancing the capability
of a variety of cultures to flourish, changing in direc-
tions selected and monitored by their adherents, consti-
tutes a kind of  Òinsurance policyÓ for the human
species (as Barbier et al. 1994 suggest with regard to
biodiversity; see also Smith 1994).

3. Cultural Integrity, Culture Change, and Stake-
holder Participation. Cultures are always changingÑ
though at varying rates; and varying degrees and
directions of Òculture changeÓ can affect human well-
being, in different ways.  A certain degree of cultural
stability and integrity7 is important for adequate accom-

7. We are grateful to both Laksono, who emphasised cultural integrity, and Heleen van Haaften who emphasised change, for helping

us to focus our attention on this issue.
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plishment of the ÒneedsÓ outlined above.  Yet people
everywhere seem interested in improving their lives,
by a wide variety of means, consistent with their own
respective goals and values.8 One element in achieving
sustainability of human systems involves a healthy
balance between these two forces (cf. Waldrop 1992
whose book on complexity is subtitled Òthe Emerging
Science at the Edge of Order and ChaosÓ).

The diversity of human conditions implied by
perpetual cultural change, added to the cultural diver-
sity that characterises the globe at any point in time,
suggests a near-infinite range of human conditions.
Managing culture change externally, though continu-
ally attempted, is logically rather impractical.  There
are an unwieldy number of cultures, varying dramati-
cally over time, with multitudinous intra-cultural vari-
ations among individuals and groups.  

There are also vastÑ though varyingÑ areas of
human life which have always been managed locally.9

The Òinformal sectorÓ (e.g., small-scale trade in timber
and non-timber forest products, home-based food and
fibre-processing activities, gathering of forest foods
and medicinal plants) is one ubiquitous kind of local
management.  WomenÕs and childrenÕs lives provide
another example, invisible to official forest managersÑ
and thus locally managed.

Forestry or timber company officials are unlikely to
have the expertise to examine local cultures in sufficient
detail to make informed decisions on the peopleÕs behalf;
Alternatively, putting a trained social scientist in every
village is unrealistic.  Local people, on the other hand,
have an intimate knowledge of their own systems
(including an intuitive feel for the appropriate rate and
direction of change); they seem likely to have the moti-
vation to collaborate in forest managementÑ providing
this important informationÑ if they have a real voice.

Sustainable forest management may requireÑ if
cultural integrity and the associated well being of
people is to be maintainedÑ active involvement of
stakeholders, in varying degrees, in forest management
decisions.  Without  it, people may lose their stake in
the forest and hence their commitment to forest stew-

ardship (in their own and their childrenÕs interests, as
well as that of the environment).  This can in turn result
in a downward spiral of human and environmental
well-being (see Criterion 1.3, below, for further discus-
sion of these interrelationships).

4. Policy Issues Before addressing into the principles
and criteria that we consider most fundamental at the
forest-management unit level, we must give brief atten-
tion to the importance of supportive national policies if
the practices that we consider indicative of sustainable
management are to be implemented.  The most critical
of these include land use, population and peopleÕs
participation.  

Different land uses obviously adversely affect
forests in different ways, and thus need monitoring.
Timber companies may harvest timber in environ-
mentally damaging ways; urban entrepreneurs may ille-
gally clear forests on speculation;  settlers may
intensively manage soils for which such a use is not
sustainable;  shifting cultivators may cut fields in areas
defined by others as protected areas; etc.   The uses to
which people put the land must be considered in devel-
oping appropriate policies for forest management.  

Similarly, where there is evidence that population
levels are adversely affecting the environment (such
as in many government-sponsored settlement
programs), governments must be ready with policies
that encourage population stabilisation.  These can take
the form of voluntary family planning programmes
and/or mechanisms to discourage in-migration.

Since we are concerned with the well-being of both
men and women, the implications of reduced family
size for womenÕs health and life opportunities should
not be overlooked.  Globally and historically, women
who bear fewer children tend to have greater educa-
tion and employment opportunities, better health, and
greater participation in decision making at various
levels.  WomenÕs personal interest (even in extremely
pro-natalist environments like much of the Middle
East) in controlling their fertility has been widely docu-
mented.10 Insofar as local womenÕs personal desire

8 Forestry researchers, social scientists, officials, timber company managers, environmentalists, small-scale traders, as well as

forest community members, participate in one culture or another.  Each of these kinds of people participate in cultural systems

which are affected by this tension.  Although we emphasise the needs and potential contribution of forest-dwelling communities

here, many of the observations apply on a reduced scale to other stakeholders as well.

9 The process of ÒmodernisationÓ or ÒdevelopmentÓ involved, for several decades, a wholesale attack on local institutions including

management, which were viewed as ÒbackwardÓ and ÒprimitiveÓ by definition.  In recent years, there has been a tendency toward

more balance, recognising that many local practices are neutral or beneficial, even if different from the practices of the powerful.

10 There are often conditions, such as a familyÕs need for more labour or a tribeÕs interest in maintaining its hegemony through popu-

lation increase, which influence womenÕs ability to act on their interest in controlling their fertility.  In the Middle East, women

commonly fear (with reason) that their husbands will take another wife if they do not produce children at a steady rate.
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for birth control can contribute to decreasing long-term
local demands on forestsÑ thus contributing both to
the immediate well being of people and the forestÑ it
pertains directly to sustainable forest management.

The importance of policies favouring increased
participation by stakeholders was implied above.
Although many argue for peopleÕs participation on
ideological or ethical grounds, there are also practical
reasons for involving people directly in forest manage-
ment.  Participation can serve as a mechanism for
accomplishing four important management needs:
converting conflict about forest resources to mutual
accommodation; providing knowledge (including
indigenous and ecological) for use in forest manage-
ment; reducing non-compliance with forest resource
use regulations; and controlling the speed and direc-
tion of changes in local forest-based lifestyles.

II. Principles, Criteria and Indicators

These three, hierarchically organised concepts are
widely used in the growing literature on sustainable
forest management, certification and eco-labelling of
timber (ITTO 1992; Rainforest Alliance 1993;
Heuveldop 1994; Soil Association 1994; Forest Stew-
ardship Council 1994).   For our purposes we have
followed the Oxford  Dictionary of Current English
(1987) and defined a principle as Òa fundamental truth
or law as the basis of reasoning or action.Ó  Principles,
then, are stated as imperatives. 

We also use the dictionary definition of criterion:
Òa principle or standard that a thing is judged by.Ó  FAO
(1995) has a definition of ÒcriterionÓ focused on forest
management which is also consistent with our usage:
Òidentified elements of sustainability against which
forest management can be assessed.Ó   Criteria are
phrased as conditions (which must be met for a forest
to be judged as Òsustainably managedÓ).  

A.  Two Principles and Six Criteria

We have identified two principles which we consider
fundamental to benign  human involvement in sustain-
able forest management.  

Principle 1 - Forest management should maintain or
enhance the flow of benefits from forest resources, with
access  generally perceived as just by all stakeholders.

Principle 2 - The voice of all stakeholders must inform
forest management.

These recognise, in Òforest resources,Ó the importance
of both the physical and economic basis of human life
on the one hand, and the cognitive, normative and
symbolic elements on the other.  There have been
decades of debate within the social sciences about the
priority of one or the other of these two aspects of the
human condition (Harris 1968  provides a somewhat
dated, but comprehensive review of this literature from
a Òtechno-environmentalÓ perspective).  The view here
is that both ÒhardÓ and ÒsoftÓ elements are important for
human well-being and thus for the sustainability of
forests.  Having a voice in forest management allows
stakeholders to make their wishes about these resources
known.

We then identify criteria which constitute condi-
tions showing compliance with the principles.  We
suggest indicators which show (in some cases,
partially) that the condition has been met (summarised
in the appendix).  In some cases, we indicate Òveri-
fiersÓ which to date represent examples of how an indi-
cator might be verified.

Any attempt to provide a conceptual framework for
sustainable forest management will require the appli-
cation of some value judgements (such as our
expressed interest in ÒjusticeÓ).  We have found a
general tendency for such value judgements to be justi-
fiable, to varying degrees, on pragmatic grounds as
well.  Although an effort is made in the following
presentation to identify a minimal set of crucial features
of sustainable systems, we recognise that this paper
constitutes an early step in a long and complex process.
Part of that process will involve further testing and
refinement of the criteria and indicators (C&I).  

Additionally, the principles, criteria and indicators
a) are built on the assumptions listed earlier, and b) must
be taken as a whole.  There is interdependence among
the criteria such that, for instance, forest actorsÕ access
to resources must be balanced by appropriate mecha-
nisms for monitoring and control.  Participation in forest
management is likely to be a parody if forest actors do
not have secure access to the resources in question. 

Principle 1 - Forest management should main-
tain or enhance the flow of benefits from
forest resources, with access  generally
perceived as just by all stakeholders

This principle addresses the issue of  maintenance and
fair apportionment of goods and services among stake-
holders.  If adhered to, it guarantees forest actorsÕ secu-
rity and sufficiency of access to resources over time,
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enhances their access to health, safety, cultural integrity
and other elements of human well-being, and provides
a power base for dealing with other stakeholders.
There is ample evidence that many forest actors Ñ
people with the greatest opportunity and potential to
degrade and/or sustainably manage the forestÑ have
not been fairly treated with regard to access to forest
resources. 

Other stakeholders also have legitimate claims
which must be negotiated.  This principle recognizes
the claims of other stakeholdersÑ such as government,
private industry, environmentalistsÑ to resource access
that they consider fair as well.  The existence of
multiple stakeholders with legitimate and varying
claims obviously implies, as mentioned earlier, a
process of communication, negotiation and conflict
resolution for forests to be sustainably managed.   Our
second principle addresses this issue.

Each of the three criteria listed below has been
selected, based on considerable anecdotal and case
study evidence.  Each has been proposed as an appro-
priate criterion in sustainable forest management in
one or more sets of criteria and indicators.  There has
been further development over the course of our testing
by teams of experts, in two countries (Indonesia and
C�te dÕIvoire).  The C&I remain, to some extent
however, hypotheses in need of further testing.

Criterion 1.1   Forest actorsÕ current and inter-gener-
ational access to resources is secure.  This criterion
is based on two pragmatic suppositions:  That people
are more likely to manifest stewardship toward forests
from which they derive benefit; and that people tend
to be more willing to sacrifice immediate gainÑ from
activities that may result in forest degradationÑ when
they are certain their children will benefit (cf. Palmer
1993, on Maine fishers).  The accuracy of these suppo-
sitions, though widely accepted on the basis of anec-
dotal evidence, in fact begs further verification.11

An ethical consideration, based on justice, rein-
forces the importance of this criterion.  ÒForest actorsÓ
are defined as (among other things) people who have

resided in and managed an area for long periods of time
and have pre-existing claims and responsibilities in that
area, both for themselves and for their descendants.
Although their claims are not absolute,12 they should
have some priority over those of other stakeholders.

In this discussion we have avoided specifying a
particular kind of tenure system,13 because a variety
of systems could fulfill the central requirement of this
principle:  that people feel secure and comfortable that
they and their children can continue to use the
resources that have been available to them and in which
they have a personal investment.  We explicitly make
no assumption that the claims of the state necessarily
supersede those of local communities; we argue instead
that conflicting claims will have to be clarified by a
process of negotiation and conflict resolution.

Criterion 1.2  Forest actors have a reasonable share
in the economic benefits derived from forest use.  This
criterion is based on our perception, again supported
by considerable case-study evidence, that inadequacy
of resources can force people to degrade forest
resources.  Perceptions of unfair distribution of bene-
fits can stimulate purposeful, retaliatory degradation
of forest resources as well as other kinds of undesir-
able conflict.

From a more positive perspective, people who have
adequate access to resources are likely to be able to
fulfill their other needs, in accordance with their
wishes, thus enhancing their well being, in terms of
health, education, and other desired goods and services.
Again, there is an ethical element pertaining to justice
among stakeholders.

Criterion 1.3  The health of forest actors, their
cultures and the forest is acceptable to all stake-
holders.  Maintaining the flow of benefits from
resources requires that forest health be maintained.
Insofar as human beings are part of the forest (and
implicated in sustainable forest management), their
health is also important.  Indeed we see a strong inter-
dependence among the well-being of forest actors, their

11 As currently envisioned, Phase II of the project ÒTesting Criteria and Indicators for Sustainable Management of ForestsÓ will

address such issues.

12 This concept is not uncommon.  Conditional rights to land are familiar to forest actors in Borneo, for instance, where many commu-

nities retain some residual rights, even in otherwise privately held resources (Appell 1986;  Ngo 1990; Colfer with Dudley 1993;

Peluso 1994).  In C�te dÕIvoire , we found a willingness to accept needy outsiders and give them access to land, even when such

pressure resulted in environmental degradation (Riezebos et al. 1994; SODEFOR 1994; van Haaften 1995).

13 Tenure is defined, following Meriam-WebsterÕs dictionary (1994) as Òthe act, right, manner, or term of holding something (as a

landed property, a position, or an office).Ó  It therefore incorporates, in the context of forest management, a variety of combina-

tions of use rights, stewardship, communal and individual ownership, state management, etc.  This generality seems appropriate,

given global variation.
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cultures and the forest.  Because of the dependence of
the people upon the forest, its health is, at some level,
important to them.  The health of the forest in turn is
dependent on human well-being, since poor and
unhealthy human beings, or too many human beings,
may need to ravage the forest to survive.  

Similarly human culture affects human action,
which in turn can enhance or degrade forest health via
such mechanisms as sustainable management systems
or useful indigenous knowledge on the one hand, or
exploitative attitudes and practices on the other.   Forest
actors, who by definition have a strong forest-culture
link, long-term rights in the area, and considerable
knowledge of and dependence on the forest,  are likely
to have  important elements in their forest management
systems which sustain those systems.14 But changing
circumstances (access to markets, opportunities for
medical care and education, desire for consumer goods,
in-migration, changing gender roles, technological
changes) can have dramatic effects on cultures.  For
this reason the degree and conditions under which
forest actors practise sustainable forest management
need further investigation. 

Cultures also affect human well-being in other
ways15 and thus Òcultural healthÓ needs monitoring in
its own right.  Culture, as a dynamic mode of adapta-
tion, provides human beings with (malleable) patterns
for communication, subsistence, division of labour,
inheritance patterns, enculturation of the young, old
age security, values, etc. Ñ all critical to human well-
being.   Indeed, even what the ÒhealthÓ of people and
forests means is defined culturally.  In contributing to
human well being16 these functions contribute to
sustainable forest management.  

Principle 2:  The voice of all stakeholders must
inform forest management

This principle specifies both an enhanced voice for
various stakeholders and increased integration of their
thoughts and preferences into forest management.   It
supports the rights of those concerned about and making
use of the forest to express their views and influence
forest management (following Behan 1988).  This is
important for several reasons.  In many areas, forest
actors  particularly have had few opportunities to be
heard or integrate their views into formal forest

management.  Having a legitimised voice provides a
mechanism for enunciating their traditional rights and
responsibilities and their existing systems of forest
management; for protecting the rights identified; for
gaining access to a share in the benefits of forest
exploitation; for integrating their own knowledge, expe-
rience, and preferences into overall forest management
(thus reducing marginalisation, van Haaften 1995); and,
by all these means, for protecting their childrenÕs future.

The right to a voice is also important for other
stakeholders.  In the United States, for instance, envi-
ronmentalists from New York City may have strong
opinions and attachment to the Olympic National
Forest in the western State of Washington thousands
of kilometres away; similarly Jakarta-based environ-
mentalists have strong views on forest management in
distant Borneo. The  respective forestry agencies obvi-
ously have pertinent input on forest management.
National citizens may have legitimate concerns about
how their taxes are being spent or how forest revenues
are being collected. Without such a voice (because of
the diversity of human systems), no widely applicable
mechanism exists by which forest managers can effec-
tively integrate the legitimate forest uses of various
stakeholders into sustainable management.

As with the previous three criteria, the following
three are based on anecdotal and case materials, as well
as field tests in Indonesia and C�te dÕIvoire.  Just as we
cannot yet ÒproveÓ that fair access among stakeholders
to resources is critical to sustainable forest management,
neither have we been able to prove the importance of
giving stakeholders a strong voice in forest management.
We present our reasoning below, as each criterion is
introduced.   Our plan is to devote considerable time and
effort to further testing of these C&I to determine where
and how our conceptual framework needs improvement. 

Criterion 2.1 All stakeholders have an acknowl-
edged right and means to participate in equi-
table forest management. The importance of
cultural systems for peopleÕs well-being, combined
with the nearly infinite diversity of such systems in
time and space, makes obvious the crucial role of
participation in sustainable forest management.   To be
able to address stakeholdersÕ concerns, forest managers
must know what those concerns are.  

The absence of such feedback to local forest

14 See Palmer (1993) for a counter example from NewfoundlandÕs fisheries.

15 WinthropÕs first definition (of many) of culture  (1991) is ÒThat set of capacities which distinguishes Homo sapiens as a species

and which is fundamental to its mode of adaptation.Ó 

16 There are oppressive and unjust elements in all cultures; but conversely human beings universally have difficulty thriving when

their cultural sytems have been disrupted.



managers has been most obvious in the case of forest
actors.  Without forest actorsÕ active participation17 in
forest management, no viable mechanism has been iden-
tified for communicating relevant aspects of their cultures
to other stakeholders (and to a lesser extent vice versa).  

From the standpoint of forest actors, one of the most
crucial functions of participation is in providing a means
for local people to control the speed and direction of
changes in their forest-based lifestyle. Supporting their
right to speak out can help them to protect their existing
way of life (enhancing cultural diversity, protecting
cultural and natural-resource integrity), insofar as they
want to, and to alter it in ways they consider desirable
(cf. Oksa 1993 on Finnish people and forests).  In so
doing, it can also reduce such adverse psychological
consequences as stress and marginalisation, as well as
related  physical health problems (van Haaften 1995).
Active participation by stakeholders in forest manage-
ment provides a mechanism for dealing with cultural
diversity and with the continually changing interface
between people and forests.

Criterion 2.2 - Resource managers cooperate to assim-
ilate differing management models.  This criterion
derives from the increasing recognition that forest actors
often have natural-resource management systems that
are, or have been, viable.   Although generalising about
the global situation in this regard is dangerous,  there is
a growing sense that conventional science can learn from
indigenous systems. Pro-active attempts to integrate
indigenous systems with more conventional manage-
ment models may also be helpful in minimising conflicts,
as well as leading to better overall management.

The other side of this coin pertains to the well-being
of forest actors.  Insofar as forests are managed co-
operatively with other stakeholders, meshing manage-
ment systems in mutually beneficial ways, the activities
of other stakeholders will be  less disruptive to forest
actors and their existing systems.

Criterion 2.3 - Mechanisms for control of access to
desired local resources is supported by all stake-
holders.  Without the support of stakeholders, efforts
to control access to resources are unlikely to succeed.
Forestry officials in charge of forest protection may not
support existing mechanisms for control of access (e.g.,
by giving forest concessions based on cronyism or
failing to enforce forestry regulations).  Forest actors

may continue to harvest forbidden species or in
protected areas, feeling that their own rights have been
usurped.  Sustainable forest management requires that
these kinds of problems be resolved in such a way that
stakeholders support existing mechanisms for control,
or develop new, more-viable ones.

III.  Conclusions

In this paper, after specifying some important assump-
tions,  definitions, and interactions among factors, we
have concentrated on those principles and criteria of
sustainable forest management (successfully applied
in two field tests) that we consider most critical.  We
have presented indicators that, though not yet truly
satisfactory, have been applied or emerged in the field
testing contexts.

Recognising that these views on people-forest
interactions need further investigation and refinement,
we are planning a second research phase.  In that
work, we will focus specifically on a) the improved
identification of forest actors; b) peopleÕs security of
inter-generational access to resources, and c) the
effects of peopleÕs participation in forest management.
We hope also to investigate the nature of  human well-
being, the impact of income generation on conserva-
tion areas, and how these C&I do or do not pertain to
community forestry.

In trying to refine our definitions of forest actors
and our understanding of participation and inter-gener
ational acess to resources, we will be selecting areas
that vary along several important continua, including:

¥ islands of people in a sea of forest vis-a-vis islands
of forest in a sea of people;

¥ existing security of intergenerational access to
resources vs. relative insecurity about such access;

¥ observable participation of local people vs.
absence/paucity of  participation; and

¥ policies favoring vs. those opposing local partici-
pation and local rights to resources.

In this work, most fundamentally, we hope to gain a
clearer understanding of the links among inter-genera-
tional access to resources, participation, policies, and
forest management; and to improve the definition and
measurement of criteria and indicators for sustainable
forest management.

CIFOR Working Paper No. 8: Principles, Criteria and Indicators10

17 Green (1986) defines active participation (in a health context) as Ò...the conscious and intentional involvement of the individual or population

in question, as distinct from the passive engagement of the individual or population in each of the activities or processes that followÓ: identifying

their own goals or needs, setting their own priorities among goals or needs, controlling the implementation of programs or solutions, and eval-

uating or otherwise obtaining feedback on their own progress.  Obviously the involvement of distinct stakeholder groups in forest management

requires varying degrees of negotiations, perhaps at each of these steps.
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1 Forest management should maintain or enhance the flow of 
benefits from forest resources, with access generally perceived as 
just by all stakeholders

1.1 Forest actors’ current and inter-generational access to resources is
secure.

1.1.1 Inter-generational tenure and/or use rights to land/forest have been assessed
and delineated.

1.1.2 Tenure and use rights are clear to all stakeholders, including forest women and
men.

1.1.3 Effective mechanisms for resource management and conflict resolution exist, 
available to all stakeholders.

1.1.4 Forest actors feel comfortable about the security of their rights.
1.1.4.1 Little or no decrease in access to commonly used forest products.

1.1.4.2 Little or no reduced access to sacred or culturally important sites.

1.1.4.3 Few or no rumurs about impending land grabs.

1.1.4.4 Few or no attempts to reinforce land security.

1.2 Forest actors have a reasonable share in the economic benefits 
derived from forest use.

1.2.1 Economic supplements and opportunities for forest actors are increasingly 
available.

1.2.2 Fair and effective mechanisms exist for sharing revenues from forest 
exploitation with forest actors.

1.2.2.1 Wages and other benefits conform to ILO standards.
1.2.2.2 Damages are compensated in a fair manner.
1.2.2.3 Local infrastructure is enhanced due to forest management.

1.2.3 Women’s and men’s incomes (or other measure of improved standard of living) 
have increased since commercial forest use began.

1.2.3.1 Change in number of  radios, televisions, satellite dishes, or other consumer 
goods in communities.

1.2.3.2 Change in incomes and/or health statistics (infant mortality, malnutrition 
rates) compiled in company or community records.

1.2.3.3 Changes in land/person ratios.
1.2.4 Forest actors (men and women) have significant opportunities to work and

receive training under company auspices without discrimination.
1.2.4.1 Ethnic composition, gender and/or origin of workers at varying levels (from 

records, observation).
1.2.4.2 Number of training programmes held and who attended.
1.2.4.3 Promotional records by ethnicity, gender, and origin.

Annex 1.  A Summary of Principles, Criteria, Indicators and Verifiers
pertaining to PeopleÕs Roles in Sustainable Forest Management

P C I V Principles, Criteria, Indicators, and Verifiers
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1.3 The health of forest actors, cultures and the forest is acceptable to 
all stakeholders

1.3.1 Environmental conditions affected by human uses are stable or improving.
1.3.1.1 Cycle of shifting cultivation is adequate.

1.3.2 In-migration and/or natural population increase are in harmony with 
maintaining the forest.

1.3.2.1 Ready (voluntary) access to birth control.

1.3.2.2 Governmental development programmes are monitored for adverse environmental impacts.

1.3.3 Increases in conflicts regarding natural resources can be satisfactorily 
explained  by stakeholders.

1.3.4 The relationship between forest management and human health is recognised.
1.3.4.1 Forest managers accept responsibility for notifying public health authorities regarding 

illnesses related to forest management.

1.3.4.2 Nutritional status is adequate among local populations.

1.3.4.3 Forestry employers follow ILO working and safety conditions and take responsibility for

the forest-related health risks of workers.

1.3.5 The relationship between forest maintenance and human culture is 
acknowledged as important.

1.3.5.1 Forest managers can explain links between relevant human cultures and the local forest.

1.3.5.2 Forest management plans reflect care in handling human cultural issues.

1.3.5.3 There is no significant increase in signs of cultural disintegration.

2 The voice of all stakeholders must inform forest management

2.1 All stakeholders have an acknowledged right and means to 
participate in equitable forest management.

2.1.1 Effective mechanisms exist for two-way communication related to forest 
management among stakeholders.

2.1.1.1 Forestry agents and/or specified company personnel have responsibility to communicate 

with the diverse groups of  forest actors, and use local languages.

2.1.1.2 All stakeholders have an acknowledged right and means to participate in equitable forest 

management.

2.1.1.3 Stakeholders meet formally and informally with satisfactory frequency and quality.

2.1.1.4 Local population respects and values the contributions of other stakeholders (such as 

company or forestry officials).

2.2 Resource managers co-operate to assimilate differing management
models

2.2.1 Forest use reflects the necessary complementarities and compromises among
stakeholders.

2.2.1.1 Plans/maps exist showing such integration.

2.2.1.2 Management of NTFP reflects consultation with stakeholders.

2.2.2 Stakeholders have detailed, reciprocal knowledge pertaining to forest resources
and gender roles, as well as forest management plans prior to implementation.

2.2.2.1 Updated plans, baseline studies and maps are widely available, outlining logging details 

like cutting areas and road construction, with timing.

2.2.2.2 Existence of baseline studies of local human systems.

2.2.2.3 Management staff recognise the existence of other stakeholders and their rights.

2.2.3 Effective mechanisms exist for mutual  monitoring when  co-operative plans
have been made and appropriate sanctions for non-compliance.
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2.3 Mechanisms for control of access to desired local resources is
supported by all stakeholders.

2.3.1 Agreement exists on rights and responsibilities of relevant stakeholders.
2.3.1.1 Level of conflict is understood and acceptable to stakeholders.

2.3.2 Effective and acceptable local mechanisms exist to determine guilt and punish 
offenders equitably when rules are transgressed.

2.3.2.1 Specific measures, used in times of conflict, are available to and can be explained by all 

stakeholders.

2.3.2.2 Evidence exists for regular mutual monitoring.

2.3.2.3 Local NGO’s are available and involved in activities to support forest actors.
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Dimensions
ÒSTAKE-

HOLDERSÓ Proximity Pre-existing Dependency Indigenous Culture/ Power VALUE
Rights Knowledge Forest Deficit

Integration

Dayak 1 1 1 1 1 1 1.00

Kutai 1 1 1 1 1 1 1.00

Transmigrant 1 var. 1 var. var. 1 1.00

Forest Workers 1 3 1 var. var. 1 1.50

Small Scale
Enterpren. 2 var. 2 2 2 2 2.00

Company
Officials 2 3 1 3 3 3 2.50

Forestry
Officials 3 3 1 3 3 3 2.67

Environ-
mentalists 3 3 2 3 2 3 2.67

National
Citizens 3 3 2 3 3 var. 2.80

Consumers 3 3 3 3 3 var. 3.00

Annex 2. Sample Matrix for Identifying Forest Actors

Stakeholder Traits - East Kalimantan, Indonesia (Borneo)
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