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Executive Summary

This is the  report of the sixth CIFOR test of criteria and indicators for sustainable forest management (C&I)
held in Kribi, Cameroon, from 24 October to 17 November 1996. There were two main research questions
pursued during the test.

1. To what extent would the ÔIterative Filtering and Generation MethodÕ (IFGM) method used in pre-
vious tests still produce useful results if the duration of testing and the composition of teams were
changed in order to lower costs?

2. How would the results of a test of C&I in Cameroon compare with those of previous tests?

We used six 3-person teams to evaluate and develop C&I, with the intention of drawing our conclusions
related to these two questions based on analysis of their results. Each team was composed of one forester,
one ecologist and one social scientist. The first group of three teams (Teams 1, 2 and 3) spent approximate-
ly seven days together as a team to evaluate the C&I (plus three days of home based evaluation). The sec-
ond group (Teams 4, 5 and 6) was given fourteen days for the same activities (plus three days of home-based
evaluation). Inter-team sharing of information related to evaluation and development of C&I was not per-
mitted. However exchange of other types of information and expertise was encouraged.

Overall, we had an equal mix of Cameroonians and expatriates. All but two team members had previous
experience in the region. Two team members had no previous experience with forestry (one was an agri-
cultural ecologist and the other a marine economist). Fourteen of the team members were men, and four
were women. The area around Kribi was selected for several reasons. Tropenbos has had a research pres-
ence in the area since 1991, and provided us with considerable co-operation, backup and expertise. Indeed,
we had seven Tropenbos or previous Tropenbos researchers on our teams or as support personnel. The
Wijma concession granted us access to an area of Cameroon which seemed fairly representative of those
areas currently being logged, and probably subject to more logging in the future. The ÔIterative Filtering and
Generation MethodÕ developed by CIFOR is based on inter-disciplinary expert evaluation and adaptation of
existing C&I to a particular set of site conditions. It is important to note that the filtering is not simply a
mechanical sifting process. It explicitly allows creative inputs and modifications to criteria and indicators,
provided these are also subjected to the evaluation process.

Three major steps of the process can be distinguished.

1. Preliminary single discipline evaluation of all the C&I in the Ôbase setÕ. This is done by each expert
at his or her home base. The principal objective is to identify obviously redundant C&I based on an
initial desk-based evaluation of all C&I in the base sets. This is the ÔForm 1 exerciseÕ.

2. Inter-disciplinary field evaluation of a selected subset of the Ôbase-setÕ. This involves inter-disciplinary
interactions, site visits, discussions with stakeholders in order to identify the minimum number of
reliable, relevant and cost-effective C&I for the site concerned. This is the ÔForm 2 exerciseÕ.

3. Experts workshop to discuss results. The closing workshop aimed to review the results of the test-
ing exercise and commence discussions on their applicability beyond the selected site. Participants
were experts from different disciplines and institutional backgrounds. Detailed discussions took
place mainly along disciplinary lines in working group sessions. Plenary sessions and presentations
provided for an exchange of information between groups.
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The evaluations of C&I were carried out with the aim of identifying the smallest number of C&I needed to
reliably assess forest management in Kribi, especially at the Tropenbos research sites on the Wijma con-
cession. The process of identifying these C&I was based on evaluations of a total of 220 C&I:

¥ developed by the African Timber Organisation (ATO)1 Ð CIFOR had been asked by the ATO to test
this set, and it was felt that these C&I were likely to be the most regionally specific and appropriate;

¥ in a set compiled by CIFOR from sources not used in previous tests (FSC, Montreal Process, ITTO,
TCA); and

¥ developed in the Netherlands by the Dutch Working Group on Sustainable Forest Management (DDB).

These C&I were not all to be field-tested, but served as a basis from which each team selected a sub-set for
field evaluation. The test involved eliminating those felt to be inappropriate, and in cases where gaps exist-
ed, or existing criteria and indicators were not deemed to be suitable, new or substitute C&I were generated.

Initial evaluation using Form 1

The Cameroonian experts tended to be more rigorous in discarding C&I from the base sets than the non-
Cameroonians, possibly because of their familiarity with the site conditions concerned. However these dif-
ferences were not statistically significant.

There were also differences in the extent to which experts from the three disciplinary groups classified C&I.
The ecologists agreed least with each other (66.8% of the C&I examined by them had the same classifica-
tion), followed by the foresters (71.8%) and the social scientists (79.1%). We expect that, given differences
in background and experience, differences in interpretation among individuals and groups are always to be
expected. It is however difficult to define the limits for Ôan acceptable amount of variation in interpretationÕ
based on our data alone. On the whole, these data suggest that C&I in the base sets were interpreted in a
broadly similar manner. It is important to note that the assessment exercise at this stage was not team based.
Each expert carried out this analysis individually prior to the assembly of teams in Kribi. Based on assess-
ment criteria it was evident that members of Team 4 were on average the most satisfied with the base set,
followed by Teams 5, 2, 6, 3 and 1 respectively.

The initial filtering process identified between 45 and 70 issues from the list of 220 for each team member
to investigate; issues classified by the team as specifically relating to forest management, ecology or social
science.

Following the initial assessment of all C&I recorded on Form 1, field evaluation took place of a subset of
C&I identified as being most appropriate. This exercise was recorded and structured based on Form 2.
During this phase of the evaluation teams spent time in the forest, interviewed important forest actors,
reviewed existing information and discussed the results among each other.

Results: Methods

One of the principal reasons for fielding multiple teams during the Cameroon test was to determine whether
and to what extent varying the composition of the teams would also affect the C&I they propose. We found
a negative correlation between the total number of C&I proposed by a team and the number of C&I held in
common with other teams. Team 6 had the highest degree of commonality with other teams and teams 2 and
5 the lowest. 
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1 Based on the CIFOR C�te dÕIvoire test.



We also analysed the degree to which the 49 C&I identified as being held in common among the field tests
in Indonesia, C�te dÕIvoire, Brazil and Austria during Phase 1 of the CIFOR test series are covered by the
Cameroon test teams. We found that whereas 80% of the Phase 1 C&I had been covered by Team 4 at the
other extreme only 43% had been covered by Team 1. However the Phase 1 commonalities were completely
included in the pooled results of all six Cameroon test teams. 

In absolute terms we found that there was an improvement in the teamsÕ inclusion of the commonalities as
the test duration approached the 22 field days of the Phase 1 teams. Relative improvements, however,
declined sharply in the period between the completion of the short duration teamsÕ evaluation and that of
the longer duration teams. Our calculations showed that the average improvement made during the six-day
difference between the short and long term teams was as important to the development of the C&I as the
11-day difference between the long duration and Phase 1 test periods. The average linear rate of daily
improvement for the six-day difference of the Cameroon groups was calculated at 3.1%. This index for the
period between the long duration teams and the Phase 1 teams was 1.7%.

In the IFGM we have a method for field evaluation and development of C&I that is robust and flexible,
because it is based on expert opinion. It builds on existing knowledge not only through the experts, but also
through the incorporation of existing sets of C&I as a starting base. It is capable of injecting a relatively high
degree of interdisciplinarity fairly quickly and continuously into the process of C&I development, ensuring
that the results are more widely acceptable. It enables participation and inputs from a wide group of local
stakeholders. The results are practice-oriented, subject to iterative improvement and peer review. These are
the main strengths of the method.

One of its principal strengths is also its main weakness. The test revealed that the IFGM is heavily depen-
dent on the composition of the team of experts. The experts must be capable of teamwork, and must have a
sound knowledge of their fields and the purpose of the exercise. We have pointed out other necessary attrib-
utes for these experts. We conclude it will not be possible to entirely filter out biases introduced by experts
to the C&I they propose. It will also not be entirely possible to filter out human error in a time-constrained
process that is extremely taxing of the mental and conceptual capabilities of the experts. This suggests it
would be unusual and therefore unreasonable to expect a flawless result from a system that is so heavily
dependent on human judgement, given the time constraints under which it operates. 

Our comparison of the results of the Cameroon test with the commonalities identified during previous tests,
where teams had almost twice as much time, reveals that even the total of 17 days allocated to the long dura-
tion teams may have been insufficient. Although it is probably not necessary for teams to spend over a
month evaluating and developing C&I, as in the Phase 1 tests, we concluded they would need about three
weeks, including at least two clear weeks at the field site, to allow a minimum number of iterations through
the C&I they are developing. In all at least six iterations would be required: The first two iterations taking
place through the Form 1 exercise and the following three during the Form 2 period. A final, sixth iteration
would then take place during the closing workshop. The amount of time required per iteration will vary from
situation to situation.
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Principal conclusions

❏ Three-member test teams work, but five- (or six-) member teams are better and safer to guarantee
iterative improvement.

❏ One week in the field is too short, two weeks is better and about three weeks is best.

❏ A base set of about 250 C&I as a starting platform is manageable and sufficiently comprehensive.

❏ Effective teamwork is critical to success and can compensate for individual weaknesses.

❏ Interdisciplinarity is key to developing a streamlined and cost-effective set of C&I. 



Our conclusion has been that, despite some weaknesses that need to be corrected, the IFGM is a useful tool
Ð it builds on the strengths of human experts, but dampens the negative effects to a large extent. Its utility
lies in its ability to allow experts in particular domains to interrogate an existing knowledge base quickly
and efficiently.

Results: Criteria and Indicators for Sustainable Forest Management 

In total, the six teams proposed 19 principles, 103 criteria, 360 indicators and 139 verifiers for a total of 621
ÔissuesÕ. However there was repetition within some of the sets so that after analysis we reduced the total
number of issues to 610. This formed the basis for all further analysis. Two different approaches seem to
have been adopted. Whereas Teams 1, 3 and 6 proposed a relatively small number of C&I as the Ôminimum
reliable setÕ for KribiÕs forests, Teams 2, 4 and 5 proposed roughly twice as many. It is important to note that
teams were instructed to give C&I related to policy matters, i.e., factors extraneous to the FMU, the lowest
priority among the four subject areas because there were no policy experts on any of the teams and time was
a major constraint. Examining the C&I proposed by the six teams, it is clear that some confusion still exist-
ed on how to distinguish between the four levels of hierarchy, i.e., principles, criteria, indicators and verifiers.

The Cameroon test teams assessed their own C&I based on eight criteria. Comparison of these assessments
with those of the teams in the Phase 1 tests (Indonesia, C�te dÕIvoire, Brazil) revealed that the average
scores were lower for social and management C&I in the case of the Cameroon test. The scores for ecolo-
gy were the same. Our interpretation therefore is that, with the exception of the ecological C&I, the
Cameroon teams appeared to be less satisfied with their own results compared to the teams in Phase 1. We
believe this is a direct consequence of the shorter duration of the Cameroon tests. 

Policy C&I

The principal policy issues emerging from the proposals include the need for land-use planning, sustained
and adequate funding, strengthening of institutions, reduction of pressure on forests through intersectoral
coordination and the need for up-to-date information. Somewhat surprisingly there was little suggestion that
there was a role for policy to secure rights of tenure and access. The policy-level C&I were proposed by
foresters, social scientists and to a lesser extent ecologists.

Ecological C&I 

In keeping with results from previous tests the ecological C&I developed during the Cameroon test revealed
similar underlying conceptual frameworks. They showed high degrees of commonality and were usually
backed by a large number of verifiers, although this varied among teams. We found that all the commonal-
ities listed in the Phase 1 report were also included in the C&I proposed by the Cameroon teams. Areas of
weakness include dealing with spillover effects, i.e., effects of the FMU on its surrounding environment and
vice versa. We conclude that the ecological C&I proposed by the Cameroon teams are a good platform for
the assessment of impacts on the ecology of the forests. There will be need to further refine these C&I, espe-
cially with respect to verifiers and performance thresholds. Whereas improvement with respect to verifiers
may well come out of further iterations through this set of C&I, improvements with respect to performance
thresholds will probably require more specialised research. 

Management for Production of Goods and Services C&I

All teams unanimously agreed on the importance of planning and management plans for the forest conces-
sions. Several verifiers were proposed of which only a few are included here. The need to codify harvesting
standards was also recognised. There was considerably less consensus on C&I related to yield regulation.
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This is possibly because until very recently only about 1-2 trees were being harvested per hectare. The
impact on yields may have been deemed negligible. However timber utilisation is being intensified and
planning and regulating yields should be of high priority, if such intensification is to be sustainable.
Indicators related to guidelines for harvesting non-timber forest products (NTFPs), revision of management
plans and approval by the minister in charge of forests were supported by half the teams. About 18 C&I in
the proposals of the six teams were devoted to the issue of NTFPs. There was a general consensus that
NTFPs were extremely important for the local communities and that they were currently poorly managed
and badly marketed.

Interestingly, issues related to the legal basis for forest management, its duration and broad objectives were
consistently recognised as being important only by Team 5. Team 4 did however focus on the issues of
objectives and duration of concession. It is surprising that none of the other teams considered these issues
to be important. Perhaps the absence of any formal management plan and recognisable planning process for
the area distracted the other teams from these important issues.

Social C&I

In analysing the social C&I we are examining the outputs of the social scientists on the six teams. They rep-
resented the most heterogeneous group amongst all the experts. We had anthropologists, economists and
sociologists on the teams. There was considerable heterogeneity in terms of experience as well. The third
major source of variance was their institutional and national backgrounds. Given this situation we were very
interested to see whether the C&I they proposed would vary a great deal.

Three teams proposed C&I related to human well-being as a general principle and related lower levels of
hierarchy. An alternative formulation for this principle incorporated Ôquality of lifeÕ as the major objective.
Well-being was interpreted in terms of benefits to forest actors such as local communities, forest workers,
investors and the timber-processing industry. Although this principle was not specifically mentioned by other
teams, it was implied. This principle is the overriding reason for carrying out sustainable forest management. 

Under well-being we have two other main principles in this section dealing with fair intergenerational access
to resources and benefits, and the principle related to voice or participation/co-management. All criteria and
indicators fall under these two principles. We list one other principle which deals with the ability of the forest
resource to cope with the demands placed on it. This is a cross-cutting principle in that the relevant criteria
and indicators were presented in the ecology and management sections. Its inclusion here reflects the con-
cern that there should be a balance between rights and benefits on the one hand and the responsibility to the
resource on the other. There was a tendency to be overly prescriptive in some cases, proposing interesting
but controversial ÔremediesÕ as indicators or verifiers, e.g., suggesting the inclusion of Ôvertical integration
of productionÕ. The Cameroon set includes C&I for economics, introduces the capacity for social organisa-
tion as an indicator and puts a much higher emphasis on stakeholder participation.

ATO C&I

The main differences between the C&I proposed during the Cameroon test and the ATO base set relate to
the inclusion in the ATO set of research, the amount of emphasis given to plantations, the level of detail with
which the principle on the permanent forest estate is treated, the more detailed treatment of silvicultural sys-
tems, the emphasis placed on feedback and revision mechanisms, e.g., for harvesting and silvicultural stan-
dards, and the attention to human health. On the other hand the Cameroon set has generally better verifiers,
especially for ecology, makes proposals for C&I for economics, capacity for social organisation as an indi-
cator and places a lot of emphasis on stakeholder participation. Its neglect of plantations stems from the rel-
ative unimportance of plantations in the Kribi area. Research may have been ignored because of the amount
of Tropenbos research being carried out.
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Comparison with the ATO set has shown that the Cameroon results are somewhat less detailed but on the
whole there was a greater contribution towards the development of verifiers. For the most part the ATO C&I
seem to have a wide applicability. There are also options for streamlining the ATO set, especially with
respect to C&I related to management for production.

Of the three base sets, the ATO base set was sourced most frequently in absolute terms. It was also the set
that showed the greatest amount of utility for the teams, an average of 35.1% of the C&I in the ATO set were
used by the teams. The compiled set followed with 29.4% and the DDB set was the least used with only
15.2% of the C&I being sourced. It should be noted that these statistics refer only to sourcing as stated by
the teams. The overall convergence of the proposals made by the six teams and the base sets were higher as
some ÔnewÕ C&I proposed by the teams converged on C&I in the base sets in the course of iterations, even
if they were very different initially.

The results of the Cameroon test were generally very satisfactory. Some of the teams proposed C&I that fell
somewhat short of an adequate set to assess sustainable forest management. The synthesis of the Cameroon
Test C&I we have prepared covers all the important aspects of sustainable forest management, with weak-
nesses in the policy area. Some gaps were identified in the forest management C&I, both with respect to
indicators and verifiers. The social C&I need strengthening as far as verifiers are concerned. The ecological
C&I were probably the best developed of all.

xii

Executive Summary

Principal conclusions

❏ Degree of commonality varied among teams, as did the total number of C&I proposed.

❏ Phase 1 commonalities covered by pooled results.

❏ Synthesis set of C&I considered adequate and effective.

❏ New C&I for economics proposed.

❏ Particularly for ecology, useful verifiers proposed.

❏ ATO set most useful of base sets.
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This is the report of the sixth CIFOR test of criteria
and indicators for sustainable forest management
(C&I) held in Kribi, Cameroon, from 24 October
to 17 November 1996. The test was carried out in
collaboration with ONADEF and with the support
of the Tropenbos Foundation, the African Timber
Organization, the Directorate General for
International Co-operation of the Netherlands,
CIRAD-For�t, and the German Agency for
Technical Co-operation (GTZ). The report builds
upon previous work carried out in the CIFOR
research project on criteria and indicators for sus-
tainable forest management (Colfer 1995; Colfer et
al. 1995; Prabhu and Tan 1996; Prabhu et al.
1996).

Following an introduction of the objectives
and context for the test in this section, we describe
our methods in Section 2. Section 3 deals with the
results of the criteria and indicators evaluations
carried out in Kribi. Although the development of
the C&I was interdisciplinary, for convenience and
ease of understanding, a cross-sectional analysis
of the results of the six teams is presented accord-
ing to three broadly defined disciplinary sections.
The full results of each team are presented in
Annex C. This section closes with a discussion of
the results, especially in the light of previous tests.
We conclude the report in Section 4 by establish-
ing the lessons we have learnt and key research
questions.

1.1  Research Questions and 
Anticipated Gains

There were two main research questions pursued in
Cameroon.

1. To what extent would the ÔIterative Filtering
and Generation MethodÕ (IFGM) method used
in previous tests still produce useful results if
the duration of testing and the composition of
teams were changed in order to lower costs?

2. How would the results of a test of C&I in
Cameroon compare with those of previous tests?

The IFGM was the basic tool to answer both ques-
tions. In order to answer the first question we:

¥ used a larger number of teams compared to
previous tests;

¥ varied the amount of time available to these
teams; and

¥ reduced the strength of these teams to three mem-
bers each, compared to five in previous tests.

The anticipated gains of the test in Kribi were:

¥ identification of C&I that are relevant, scientif-
ically sound, cost-effective and appropriate for
the conditions at the site; and

¥ improvements to the IFGM, and a better under-
standing of its utility.

1.  INTRODUCTION



In this section we present and discuss the methods
used to develop criteria and indicators using the
IFGM, which involves iterative desk-based and
field evaluations.

2.1   Conceptual Framework

The conceptual framework for the CIFOR tests of
criteria and indicators is provided in Prabhu et al.
(1996). The box below serves therefore essentially
as a ready reference for the key concepts of princi-
ples, criteria, indicators and verifiers.1 It is impor-
tant to note that, consistent with the approach taken
in previous tests, sustainability has been taken to
mean maintaining or enhancing the contribution of
forests to human well-being both of present and
future generations without compromising their
ecosystem integrity, i.e., their resilience, function

and biological diversity. This definition of sustain-
able forest management in terms of broad goals has
allowed CIFOR researchers the flexibility to devel-
op more operational definitions in terms of C&I for
the selected forest sites.

Decomposing the sustainability goals into key
components that are either quantitatively or quali-
tatively measurable on the ground is an important
objective of the research. C&I are key tools to
develop an adaptive management system as they
provide both the goals and a definition of perfor-
mance thresholds, targets and processes based on
the most appropriate management practices for a
given area. An extremely important aspect of the
C&I research and development process has been
the recognition of the need to ensure transparency
in their application and acceptability to most stake-
holders, i.e., they form a broad and effective plat-
form for the building of consensus.

2

2.  METHODS

Principle

A principle is Ôa fundamental truth or law as the basis of reasoning or actionÕ. Principles in the context
of sustainable forest management are seen as providing the primary framework for managing forests in a
sustainable fashion. They provide the justification for criteria, indicators and verifiers.

Consider that principles embody human wisdom. Wisdom is defined after Liang (1994) as: a small incre-
ment in knowledge created by a personÕs (groupÕs) deductive ability after attaining a sufficient level of
understanding of a knowledge area. Wisdom therefore depends on knowledge.

Examples: ÔEcosystem Integrity is maintained or enhancedÕ; ÔHuman well-being is assuredÕ.

1 Lammerts van Bueren and Blom (1997) provide a very useful tool with which to correctly assign C&I to appropriate lev-
els of hierarchy. 
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Methods

Criterion

A criterion is defined as Ôa principle or standard that a thing is judged byÕ.2 A criterion can therefore be
seen as a Ôsecond orderÕ principle, one that adds meaning and operationality to a principle without itself
being a direct measure of performance. Criteria are the intermediate points to which the information pro-
vided by indicators can be integrated and where an interpretable assessment forms. Principles form the
final point of integration.

In addition to considering criteria to be second-order principles, they are reflections of knowledge.
Knowledge is the accumulation of related information over a long period of time. It can be viewed as a
large-scale selective combination or union of related pieces of information.

For example, ÔPrincipal functions and processes of the forest ecosystem are maintainedÕ; ÔProcesses that
maintain genetic diversity are conservedÕ; ÔJust access to benefits is assuredÕ.

Indicator

An indicator is any variable or component of the forest ecosystem or the relevant management systems
used to infer attributes of the sustainability of the resource and its utilisation (after Landres 1992).

The transitive verb Ôto indicateÕ is defined in the Concise Oxford Dictionary as :

¥ point out, make known, show; or
¥ be a sign or symptom of, express the presence of.

Indicators should convey a Ôsingle meaningful messageÕ. This Ôsingle messageÕ is termed information. It
represents an aggregate of one or more data (see definition below) elements with certain established rela-
tionships.

Examples: ÔSeed sources are secureÕ; ÔDirectional change in allele or genotypic frequencies is lowÕ;
ÔConflict levels are low and not risingÕ.

Verifier

Data or information that enhances the specificity or the ease of assessment of an indicator. The fourth
level of specificity, verifiers provide specific details that indicate or reflect a desired condition of an indi-
cator. They add meaning, precision and usually also site-specificity to an indicator. They may define the
limits of a hypothetical zone from which recovery can still safely take place (performance threshold/tar-
get). On the other hand, they may also be defined as procedures needed to determine satisfaction of the
conditions postulated in the indicator concerned (means of verification). 

At the bottom of the hierarchy are data elements. The relationship between data elements and verifiers
is relatively close for performance thresholds (or targets) and is loose for means of verification. With this
in mind we can define a data element as a ÔprimitiveÕ entity that conveys a Ôsingle valueÕ (as opposed to
a Ôsingle messageÕ in the case of information).

Examples: ÔNumber of seed treesÕ; ÔNumber of allelesÕ; ÔNumber of court casesÕ.

2 Concise Oxford Dictionary
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2.2  Team Composition

Each team was composed of one forester, one ecol-
ogist and one social scientist (Table 1, Annex D).
Overall, we had an equal mix of Cameroonians and
expatriates. All but two team members had previ-
ous experience in the region. Two team members
had no previous experience with forestry (one was
an agricultural ecologist and the other a marine
economist). Fourteen of the team members were
men, and four were women.

In contrast to previous teams, two of these
teams included an economist in the social science
slot. Interestingly, the economists themselves noted
their greater concentration on social issues than
anticipated, because of the glaring importance of
such issues in and around the logging context.
They did, however, add a somewhat different per-
spective to the social C&I.

The members of the six teams were, by and
large, well qualified and well motivated. Although
predictably we had some problems, the teams gen-
erally worked well.

2.3  Test Site

Site selection followed discussions with
Tropenbos, ONADEF, ATO and members of the
CIFOR projectÕs Scientific Support Group (SSG).3

The area around Kribi was selected for several rea-
sons. The Wijma-Douala SARL (GWZ) timber
concession had been operating in the area since
1984, and was willing to work with us in the test.4

Initially they worked an area of 49,650 ha in the
Bipindi forest area, Department of Kribi under
Licence Permit No. 1600. They handed back this
licence in 1990, commencing instead another
licence (No. 1790) for 90,000 ha. The area is now
designated a forest reserve according to the nation-
al land-use plan. As a result Wijma is actually oper-
ating in so-called gr�-�-gr�5 concession areas (Hol

1996). The company specialises in the harvesting
and utilisation of Azobe (Lophira alata). 

Tropenbos has had a research presence in the
area since 1991, and provided us with considerable
cooperation, backup and expertise. Indeed, we had
seven Tropenbos or previous Tropenbos
researchers on our teams or as support personnel.
The Wijma concession granted us access to an area
of Cameroon which seemed fairly representative of
those areas currently being logged, and probably
subject to more logging in the future. There were
also local communities (Bakola and various Bantu
groups) and workers (local and in-migrating)
affected by and affecting the logging operations in
the area. All in all it was a satisfactory test site.

The major drawback to the area was the dis-
tance between Kribi (where the teams had to be
housed) and the logging sites and communities. In
previous tests, the teams were housed by the timber
concessionaire, granting easier access both to
human populations and to forest conditions.
These teams had comparatively less access to the
forest per day of ÔfieldworkÕ than had our previ-
ous test teams. However it was possible at short
notice to arrange field visits to the SOGENIC
concession of 2500 ha, which was about 50 km or
a 30 minute drive from the hotel where experts
were housed.

2.4  Methods Used to Evaluate and 
Develop Criteria and Indicators 

The ÔIterative Filtering and Generation MethodÕ
(IFGM) developed by CIFOR is based on interdis-
ciplinary expert evaluation and adaptation of exist-
ing C&I to a particular set of site conditions. It is
important to note that the filtering is not simply a
mechanical sifting process. It explicitly allows cre-
ative inputs and modifications to criteria and indi-
cators, provided these are also subjected to the
evaluation process.

Methods

3 SSG: J. Heuveldop, J.-G. Bertault, E.M. Lammerts van Bueren, Riga Adiwoso S., P. Kio, B. Weber.
4 There were some unforeseen problems with this planned cooperation, not long before the teamsÕ arrival. However, P.H.V.

Hol, a Wijma consultant familiar with Wijma conditions and operating procedures, wrote a background document (1996)
which was available to all team members; and we were granted some access to Wijma facilities and activities on the
ground. The lessened access to Wijma was to some extent compensated for by fairly easy access to the nearby SOGENIC
concession.

5 A kind of informal contract.
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Three major steps of the process can be distin-
guished.

¥ Preliminary single discipline evaluation of all
the C&I in the Ôbase setÕ (see Annex E). This is
done by each expert at his or her home base.
The principal objective is to identify obviously
redundant C&I based on an initial desk-based
evaluation of all C&I in the base sets. This is
the ÔForm 1 exerciseÕ.

¥ Interdisciplinary field evaluation of a selected
subset of the Ôbase setÕ. This involves interdis-
ciplinary interactions, site visits, discussions
with stakeholders in order to identify the mini-
mum number of reliable, relevant and cost-
effective C&I for the site concerned. This is the
ÔForm 2 exerciseÕ.

¥ Experts workshop to discuss results. The clos-
ing workshop had the aim of reviewing the

Methods

Team Expertise Years of Knowledge of Country of  Site/region knowledge
experience criteria and Origin/gender

indicators

1 Forester, reduced 12 some Netherlands, M 3 years on site as 
impact logging Tropenbos researcher

Ecologist, 15 good S. Africa, M None

Soc. Scientist, 10 none Cameroon, M 10 years Cameroon
anthropologist

2 Forester 12 none Cameroon, M 12 years Cameroon

Ecologist 12 (not in some USA, F 3 years Cameroon
forests)

Soc. Scientist, 10 (not in good (not in France, F none
economist forests) forests)

3 Forester 10 some France, M 7 years West Africa

Ecologist* 15 none Netherlands, M

Soc. Scientist, 5 none Netherlands, F 2 years on site as 
anthropologist Tropenbos researcher 

2 yr. W. Africa

4 Forester 5 some Belgium, M 3 years Cameroon

Ecologist 5 none Cameroon, F 4 years Cameroon

Soc. Scientist, 2 none Cameroon, M 2 years Cameroon
anthropologist

5 Forester 10 good Cameroon, M 10 years Cameroon

Ecologist 15 some Cameroon, M 15 years Cameroon

Soc. Scientist, 10 some France, M 6 years W. Africa
economist

6 Forester 12 none Cameroon, M 12 years Cameroon

Ecologist 12 none Cameroon, M 12 years Cameroon

Soc. Scientist, 2 none Cameroon, M 2 years on site
anthropologist

Table 1. Composition of the Cameroon test teams (Adapted from Maynard and Shepherd 1997)

* unable to complete test because of illness



results of the testing exercise and commencing
discussions on their applicability beyond the
selected site. Participants were experts from
different disciplines and institutional back-
grounds. Detailed discussions take place main-
ly along disciplinary lines in working group
sessions. Plenary sessions and presentations
provided for an exchange of information
between groups.

The evaluations of C&I were carried out with
the aim of identifying the smallest number of C&I
needed to reliably assess forest management in
Kribi, especially at the Tropenbos research sites on
the Wijma concession. The process of identifying
these C&I was based on evaluations of C&I:

¥ developed by the African Timber Organisation
(ATO).6 CIFOR had been asked by the ATO to
test this set, and it was felt that these C&Is
were likely to be the most regionally specific
and appropriate (Annex E);

¥ in a set compiled by CIFOR from sources not
used in previous tests (FSC, Montreal Process,
ITTO, TCA) (Annex E); and

¥ developed in the Netherlands by the Dutch
Working Group on Sustainable Forest
Management (DDB) (Annex E).

As explained above these C&I were not all to
be field-tested, but served as a basis from which
each team selected a subset for field evaluation.
The test involved eliminating those felt to be inap-
propriate, and in cases where gaps existed, or exist-
ing criteria and indicators were not deemed to be
suitable, new or substitute C&I were generated.

In order to answer questions related to effect of
test duration, strength and composition of teams on
the results six independent teams were used, each
consisting of one forester, one social scientist and
one ecologist. The teams were stratified into two
groups of differing test duration, i.e., three replica-
tions per stratum. The first group of three teams
(Teams 1, 2 and 3) spent approximately seven days
together to compile results of the Form 1 exercise
and to field test C&I (plus three days of home-
based evaluation). The second group (Teams 4, 5
and 6) was given fourteen days for the same activ-
ities (plus three days of home-based evaluation).

Inter-team sharing of information related to evalu-
ation and development of C&I was not permitted.
However exchange of other types of information
and expertise was encouraged. The total strength of
the teams was reduced to three persons from five in
previous tests and the disciplinary, regional, and
institutional backgrounds of team members were
varied. At the same time every effort was made to
ensure that the experts concerned were selected in
consultation with ONADEF, the national partner
charged with the development of C&I. They were
selected to represent the kinds of experts likely to
be available to carry out tests in the country. 

We need to emphasise that the Kribi test was a
special case in the CIFOR series of C&I tests.
Whereas in previous tests there had been only one
goal, i.e., evaluation of 1100 C&I with the aim of
developing a Ôminimum setÕ of C&I for the FMU
concerned, in Kribi we had multiple goals in that
we were evaluating the IFGM as well. In future, we
expect tests to be aimed solely at developing appro-
priate C&I, thus eliminating the necessity for mul-
tiple teams.

To avoid introducing bias by ÔcoachingÕ one
team more than others, we provided guidance on
methods and goals only through briefing docu-
ments and at meetings where all 18 team members
would be present. In previous tests in Indonesia,
C�te dÕIvoire and Brazil the CIFOR support teamÕs
role had included a continuous interpretation of
goals and methods, providing guidance to team
members throughout the exercise.

The logistical and organisational demands of
the six teams prevented any closer guidance to the
teams than was provided. Because such evaluations
of C&I cover vast knowledge and experience
bases, the demands made by team members on sup-
port staff can seldom be anticipated in advance,
calling for very high flexibility with respect to
delivery of information and logistics. 

Each team was provided with the following
resources or information:

¥ a briefing book on the methods, including the
sets of C&I that formed the Ôbase setÕ for eval-
uation;

¥ an introductory workshop on methods;

¥ information on suitable sites for field evalua-
tion;

6

Methods

6 Based on the CIFOR C�te dÕIvoire test.
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¥ background information on the area and the
forest management activities of the concession-
aire;

¥ information on research carried out by the
Tropenbos-Cameroon project, with access to
the researchers and research reports concerned;

¥ information on policy, forest law and land-use
in Cameroon through F. Medjo and J. Ntsengue
Levodo from ONADEF and Direction des
For�ts, and information on the Tropenbos
research by W. van Driel and G. van Leersum
from Tropenbos;

¥ from Day 5 copies of the draft Lammerts van
Bueren and Blom (1997) paper were provided to
the teams as a tool for organising the key issues
into appropriate levels of the C&I hierarchy;

¥ a four-wheel drive vehicle with driver;

¥ access to guides, tree spotters and accommoda-
tion in the forest; and

¥ support of over 15 scientists and professionals
in fields related to the management of forests.

The teams faced several major constraints.

¥ Travel time to the Tropenbos research sites
from the hotel was not conducive to daily vis-
its to the forest. However other forest areas
were easily accessed.

¥ Because of the wet season no logging was tak-
ing place at the Tropenbos site (Wijma conces-
sion). However it was possible to witness log-
ging activities in the aforementioned
SOGENIC concession.

¥ A forest management plan was not available
for the area; a situation currently typical for
most Cameroonian forests.

¥ There was an unusual amount of illness during
this test. At least seven personnel contracted
malaria toward the end of the exercise.

2.5  Analysis Method

We base our analysis of criteria and indicators
proposed by the teams mainly Form 1 and Form 2
(Annex B), used by all experts to record their eval-
uations. In addition we have consulted reports of
team members and incorporated direct observation
of the evaluation process. Our analysis of criteria
and indicators will be both quantitative and quali-
tative, i.e., based on content. We ignore differences
in formulation of C&I considered to be of a super-
ficial nature only. Although the qualitative analysis
is necessarily subjective, we have used this method
previously with success (Prabhu et al. 1996). We
concentrate on enabling a discussion of the follow-
ing points. 

¥ Content Ð how useful are the C&I resulting
from the Kribi test?

¥ Replicability Ð are the results comparable?

¥ Duration Ð was the time provided adequate?

¥ Team strength Ð are three member interdisci-
plinary teams capable of reaching the goals set
them?

¥ Team composition Ð what lessons can be
learned from the Kribi test?

The analysis and discussion of replicability of
results will be based first on a comparison among
the C&I produced by the teams in Kribi, consider-
ing the duration of the evaluation process, and
secondly comparison with the results of previous
evaluations. 

Methods
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3.1  Home-based Evaluation of 
Criteria and Indicators: 
Form 1 Data

In the first step of the C&I evaluation process, all
18 members of the six teams were required to
assess a Ôbase setÕ of 220 C&I drawn from three
sources: the African Timber Organization, the
Dutch Working Group on Sustainable Forest
Management (DDB) and a set compiled by the
CIFOR project team. This first assessment was car-
ried out individually by each expert at his or her
home base. It was recorded on Form 1 (Annex B).
Experts were required to reject C&I from the base
set, if they were convinced these would not be rel-
evant to the conditions prevailing at the site in
Kribi. Doubtful C&I were to be retained. Table 2

summarises these results by teams and disciplines.
The range of C&I retained after this first evalua-
tion varied between only 54 in the case of the ecol-
ogist on Team 6 and 204 in the case of the social
scientist on Team 4. The mean number of C&I
retained from the base sets was highest for the
social scientists with 153.8, followed by the
foresters with 140.5 and the ecologists with 98.3,
however these differences were not statistically
significant due both to the small sample size and
the high variance. 

The Cameroonian experts tended to be more
rigorous in discarding C&I from the base sets
(mean: 111.7) than the non-Cameroonians (mean:
150.1), possibly because of their familiarity with
the site conditions. However these differences were
not statistically significant.

Interpretation of C&I in the base sets by teams

A classification of all C&I in the base set into one
of the following four classes was required by the
methodology: policy, social, ecology and manage-
ment for production. We analysed this classifica-
tion to determine whether there were broad differ-
ences in understanding among the experts. We
found that at least two-thirds of the C&I were
assigned to similar classes by experts independent-
ly of each other (Table 3).

There were however differences between the
disciplinary groups, with ecologists agreeing least
with each other (66.8% of the C&I examined by
them bore the same classification), followed by the
foresters (71.8%) and the social scientists (79.1%).
We expect that given differences in background
and experience, differences in interpretation among

3.  RESULTS AND DISCUSSION

Teams Forester Ecologist Social Scientist

T1 194 177 168

T2 108 97 97

T3 181 140 199

T4 160 57 204

T5 104 65 106

T6 96 54 149

Average 140.5 98.3 153.8

SE 17.56 20.58 18.52

Table 2. Criteria and indicators accepted for further
evaluation by team members based on Form 1 data

T1=Team 1 and so on, SE= Standard Error



individuals and groups are to be expected. It
is however difficult to define the limits for
Ôan acceptable amount of variation in inter-
pretationÕ based on our data alone. On the
whole these data suggest that C&I in the base
sets were interpreted in a similar manner.

Initial assessment of base sets

In deciding which C&I to retain for field
testing and which to reject the experts were
required to assess all 220 C&I against the
four criteria listed in Table 4. Permissible
scores were whole numbers between 1 and
5, where 1 = poor and 5 = very good. We
provide the average scores of these 220 C&I
for the assessment criteria by team in Table
4. It is important to note that the assessment
exercise at this stage was not team based.
Each expert carried out this analysis inde-
pendently prior to the assembly of teams in
Kribi. From Table 4 it is evident that members
of Team 4 were on average the most satisfied
with the base set, followed by Teams 5, 2, 6,
3 and 1. Based on these results we could
expect that the final result of Team 4 to devi-
ate least from the base set, as opposed to the
set of C&I that would be proposed by Team 1.

Based on a classificatory analysis using
Mahalanobis distances7 of the scores in
Table 4 we found that the teams could be
grouped into four clusters. It is worth noting
that there is no overlap between short dura-
tion (Teams 1-3) and the long duration teams
(Teams 4-6).

Grouping of teams into clusters

Cluster 1 Team 1
Cluster 2 Team 2 Team 3
Cluster 3 Team 4 Team 5
Cluster 4 Team 6

C&I selected for field evaluation

On 28 October 1996 experts met for the first time
and commenced work in the six teams for the rest
of the test. They began a phase of intense interdis-
ciplinary discussion on the C&I they would be pre-

pared to evaluate as a team in the field. These dis-
cussions were focused on all 220 C&I in the base
sets. In cases where the results of the home-based
analysis did not lead to a definite conclusion, i.e.,
acceptance or rejection, teams were expected to
reach a group consensus8 on the relative merit of
the criterion, indicator or verifier concerned. A
similar consensus was required on the subject area
of a criterion, indicator or verifier in the base sets,

9

Results and Discussion

Classes No. of issues classified similarly

Foresters Ecologists Social
Scientists

Policy 42 37 27

Social 26 40 50

Ecology 36 29 48

Management 54 41 49

Total 158 147 174

Percentage of 71.8 66.8 79.1
total 220 C&I

Closely Easy to A summary Adequate Grand
related detect or response mean

measure integrative to stresses

T1 2.3 2.4 2.2 2.2 2.3

T2 3.1 2.9 2.6 2.5 2.8

T3 2.8 3.1 2.7 2.1 2.7

T4 4.8 4.4 3.6 3.1 4.0

T5 4.2 3.0 2.8 2.6 3.2

T6 3.3 2.6 2.6 2.3 2.7

Mean 3.4 3.1 2.8 2.5

Table 3. Classification of base set C&I on Form 1

7 Squared distances between class means based on the polled within class covariance matrix (see Kshirsagar 1972).
8 Team 6 took a somewhat different approach to the other teams: they agreed that if even one of their members had reject-

ed a criterion, indicator or verifier in the base set, then this would not be considered for field testing. This rather radical
approach may have been one factor in determining the small number of C&I proposed finally by this team.

Table 4. Average scores achieved by 220 base set C&I
against four assessment criteria 

T1= Team 1 and so on.
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e.g., whether skid road damage was to be dealt with
as a ÔmanagementÕ issue or whether it was more
appropriate as an ÔecologyÕ issue. As the purpose of
this exercise was to match each expertÕs discipli-
nary background and experience to the portfolio of
C&I he or she would evaluate in the field, the same
issue was sometimes classified differently among
teams. Ultimately teams allocated to experts the
C&I most appropriate to their disciplinary back-
ground and experience.

The initial filtering process identified between
45 and 70 issues from the list of 220 for each team
member to investigate: issues classified by the
team as specifically relating to forest management,
ecology or social science. Within these sets the
individuals then eliminated duplication, issues they
felt were beyond the scope of assessment at FMU
level, and ones they felt unable to test in the avail-
able time. They were left with 10-50 C&I to work
on. There then began a process of sharpening the
focus of these, a process which tempted some into
unproductive semantic juggling. 

3.2 Field Evaluation of Criteria and 
Indicators: Form 2 Data

3.2.1   Background

Following the initial assessment of all C&I record-
ed on Form 1, field evaluation took place of all
C&I identified in the discussions on Form 1 results.
This exercise was recorded and structured based on
Form 2 (Annex B). During this phase of the evalu-
ation teams spent time in the forest, interviewed
important forest actors and reviewed existing
information. They were expected to defend their
thinking first within their own team, then to the
other teams of experts, then to the peer review
group. This was particularly difficult if those
involved did not have enough time to be fully con-
fident in their own minds about some of the ideas
they were starting to formulate. We provide an
example of the entire process based on the field
diary of Marie Mbolo, the ecologist on Team 4
(Table 5).

Results and Discussion

Dates: Activities: Remarks:

24-27 Oct. Form 1 filled in at home base

27 Oct. Arrival at Hotel JULLY, Kribi

28 Oct. Presentation by Prabhu & Colfer (CIFOR) Explanation of form 2 is quite unclear
and Van Driel (Tropenbos)

29 Oct. Presentation of Frederic Medjo (ONADEF), The English is too complicated for me.
Joseph Tsengue (MINEF) and Gart van 
Leersum (WIJMA)

29 & 30 Oct. Analyse form 1. Merge the results There was a long discussion before reaching the 
consensus whether to select or reject the C&I 
classification.

Reject all C&I with value = 0

Discussion-Consensus with value = 0.33 - 0.66 An agreement/understanding at the end of the day.

Reject 20 C&I and keep 200 (the rest)

Division into classes : E,F,M,P/F Many C&I are badly formulated, especially those 
E : Marie from DBB. Several of which make no sense at all 
S(P): Bertin Tchingankwa (e.g., 1.A.1 Typology, of what? Of forests or    
M,F(P): Laurent Debroux vegetation?)

Individual selection of C&I

Filling of the first 2 cases of form 2 Confusion between ÔInitial experts & sourcesÕ

Interview with the resource people at MINEF General politics is not applicable in Cameroon case
and ONADEF on zoning plan in the new law, (e.g., (1) B.2.1 bureaucrats in control are often
and ONADEF/CIFOR test coordinator in corrupt).
Cameroon:

Table 5. Example of a field diary. Marie Mbolo, ecologist on Team 4, translation from French.



11

Results and Discussion

Dates: Activities: Remarks:

-  TSIMI MENDOUGA Jean Paul
(ONADEF, Team Leader Tropenbos) Consultation with the local people before the 

-  MEDJO Frederic management becomes effective (e.g., forests
(ONADEF/CETELCAF) Loloundje-Nyong)

-  TSENGUE (MINEF / Direction des Forets)

31 Oct. Team Field Visit

Visit the logging sites abandoned at WIJMA at Regeneration is effective along the road where
6 years and 4 months, undisturbed primary plot species, such as Musanga cecropioides, Trema
& experimental plot of Tropenbos at Ebom orientalis, Macaranga urifoliam, Hymenocardia
accompanied by Messrs. EBAÕA, NJIB and heudlotii, etc. which indicate a normal natural 
ELATT (Botanist) regeneration of the forest following a normal growth 

succession. 

Land, Forest botany, Natural regeneration in Due to the road and log trails, one can easily reach
logging areas and in natural forest forest to test C&I.
(roads and canopy openings, dispersion)

Loggers must take into consideration the water 
course to preclude the stagnancy of water.

Interview with Mr. EYAÕA at Ebom about the 
local peopleÕs knowledge about flora/fauna,
their dynamism and impact of logging

1 Nov. Field visit with team The villagers always know whether a species is rare 
or not. They also use criteria of soil fertility or soil
sterility.

6.2.1.1 + 6.2.1.2 [verifiers]+ The Tropenbos Vine cutting permits reduced opening of canopy.
experimental plan of action on the removal of 
vine and growth measurement.

2 Nov. Field visit with other ecologists Logging during rainy season has bigger impact on
soil.

Sogenic: logging roads, improvement to natural Leaving more space between skidtrails opens less of 
regeneration, structure of the forest, impact of the canopy.
logging on soil, seasonal impact.

3 Nov. Hotel JULLY

Structuring C&I following the scheme proposed There are problems on agreeing on the principles
by CIFOR. among the group.

The group general conceptual structure.

Review of the document (CIFOR & Tropenbos) Many of the ideas were better understood allowing 
and general literature restructuring and reformulation of C&I.

4 Nov. Hotel JULLY

As on Nov. 3

5 Nov. Hotel JULLY Remarks by Ravi Prabhu on the restructuring of 
the ecological set and the pertinence or not of 
certain C&I and verifier.

Mid-point presentation of the structure by 
discipline and general structure to Ravi Prabhu 
and activities as on Nov. 3

6 Nov. Hotel JULLY

Setting of the definitive structure of common ItÕs necessary to spend a lot of time thinking.
principles and criteria for Team 4 + activities 
no. 10.

Table 5 continued
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3.2.2   Quantitative analysis of the results 
of Form 2 data

In total the six teams proposed 19 principles, 103
criteria, 360 indicators and 139 verifiers for a total
of 621 ÔissuesÕ. However there was redundancy
within some of the sets so that after analysis we
reduced the total number of issues to 610. This
formed the basis for all further discussion. Table 6
provides a quantitative overview of the final set of
C&I proposed by each of the six teams. Two dif-
ferent approaches seem to have been adopted.
Whereas Teams 1, 3 and 6 proposed a relatively

small number of C&I as the Ôminimum reliable setÕ
for KribiÕs forests, Teams 2, 4 and 5 proposed
roughly twice as many. This trend is reflected to a
lesser extent in the number of C&I sourced9 from
one of the three base sets. The main factor affect-
ing the difference in quantitative output is the
number of ÔnewÕ10 C&I proposed by each team.
Contrary to our expectations there is no discernible
trend in the number of C&I between short duration
teams (Teams 1-3) and long duration teams (Teams
4-6). This also holds true when the C&I are classi-
fied according to subject areas in the lower half of
Table 6.

Results and Discussion

Dates: Activities: Remarks:

7 Nov. Field A lot of trouble reaching the logging zone (the hotel
isnÕt very good, the food is disagreeable, ....)

Leaving for Ebolowa and Meyo Centre
accompanied by Laurent and A. KARSENTY

Interview with M. ONDOUA. HeÕs the provincial Notion of community forestry remains unclear or 
delegate of the environmental forest of the South & vague in Cameroon
community forest and the forest Lokoundje/Nyong.

8 Nov. Field (continuation and end) The roads are big, opening a lot of canopy and
exposing the soil to erosion. The machine used 
compacts the soil a lot. The biological equilibrium
is respected. (There are snails, and mushroom in 
the understorey). Raptors, top of the food chain.

Visit SHIMMER International, Malaysia, 3 month The company SHIMMER does not recruit local
after logging in the Nloendom forest, logging people except for many tention (guides, cashiers,
infrastructure, method of removal. skidder drivers).

Interview the inhabitants of dÕAkamessi 
(The Base of the SHIMMER International) on 
economic impact of logging.

Interview M. Brevet (foreman of the SHIMMER SHIMMER Intl. Makes too much wood waste.
International)

9 Nov. Hotel JULLY There is more clarity on the C&I set especially 
concerning verification

Reformulation of existing C&I

Formulation of new C&I

The final set of group 4

10 Nov. Hotel JULLY More clarity for filling in Form 2
Form 2

11 Nov. Hotel JULLY
Final presentation to members of the team and 
support group

12 Nov. Typing of report.

9 These are C&I which teams cited as being based on existing C&I in the base sets. They may have subsequently been modified.
10 These are C&I which were cited without a source in one of the base sets.

Table 5 continued
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It is important to note that
teams were instructed to give
C&I related to policy matters,
i.e., factors extraneous to the
FMU, the lowest priority
among the four subject areas
because there were no policy
experts on any team and time
was a major constraint. In Table
2 we suggested that members of
Team 4 appeared most satisfied
with the base sets. We find that
in absolute terms this trend has
been continued in Table 6 with
77 C&I being sourced from the
base sets. However Team 4 was
second only to Team 5 in the
number of ÔnewÕ C&I they pro-
posed. Obviously they felt there
was a need to complement the
base sets.

Time spent on Assessing C&I

To understand why the amount of time provided to
the teams had not resulted in significant differences
in the numbers of C&I proposed, we calculated the
average time a team spent on evaluating each item
in the C&I sets they proposed. We assumed that for
the Form 2 exercise the short duration teams
(Teams 1-3) had roughly five days and the long
duration teams (Teams 4-6) eleven days. Each team
was assumed to have had an 8-hour working day,
although this is probably an underestimate.11 We
did not take into account constraints arising from
language difficulties or illness. Following these
assumptions we found that Teams 1, 3, 4 and 5
spent about the same amount of time evaluating
C&I. Teams 2 and 6 had markedly different results.
Team 2 spent less than half as much time on assess-
ing the C&I they proposed as compared to the other
two short duration teams. 

Although Team 2 ended their field evaluation
work at the same time as the other two short dura-
tion teams, they only handed in their reports at the
same time as the long duration teams (Teams 4-6).
Thus they actually took an intermediate position
between the short and long duration teams in terms
of the amount of time spent evaluating C&I. Team
6 is the other exception to this trend. In this case the
team made a conscious effort to restrict themselves
to the very minimum number of C&I possible, and
decided as a team that they would avoid introduc-
ing new C&I as far as possible (see Table 6). It is
obvious that Teams 2 and 6 adopted diametrically
opposite strategies. These results underscore how
the composition of the teams can influence the
effective amount of time available for assessment.

Use of Base Sets

Of the three base sets, the ATO base set was
sourced most frequently in absolute terms. It was
also the set that showed the greatest utility for the
teams, an average of 35.1% of the C&I in the ATO

set were used by the teams (Table 7). The
compiled set followed with 29.4% and the
DDB set was the least used with only 15.2%
of the C&I being sourced. It should be noted
that the statistics provided in Table 7 refer
only to sourcing as stated by the teams. The
overall convergence of the proposals made
by the six teams and the base sets may well

Results and Discussion

Table 6. Quantitative overview of the C&I proposed by the six teams

Team 1 Team 2 Team 3* Team 4 Team 5 Team 6

Total C&I 62 144 51 167 144 42

New10 14 74 8 90 93 4

Sourced9 48 70 43 77 51 38

Total Ecology 23 53 0* 55 43 14

Total Management 19 39 14 57 28 6

Total Policy 6 21 12 3 42 11

Total Social 14 31 25 54 31 11

*No ecological C&I were evaluated during the Form 2 exercise due to the illness of
the ecologist.

11 Although Team 1 in their report specifically mention the importance of maintaining a regular 8-hour day for their overall
productivity.

Short duration teams Long duration teams

Team Team Team Team Team Team 
1          2         3            4          5          6

Minutes spent 
assessing each 
C&I 116 50 94 95 110 377



be higher as some ÔnewÕ C&I proposed by the
teams converged on C&I in the base sets in the
course of iterations, even if they were very differ-
ent initially.

Convergence of C&I proposed by Cameroon 
Test teams

One of the principal reasons for fielding multiple
teams during the Cameroon test was to determine
whether, and to what extent, varying the composi-
tion of the teams would also affect the C&I they
propose. In order to determine the degree of com-
monality among teams we classified all the C&I
according to a set of keywords. Similar issues were
allocated the same key word. Iterative sorting and
reclassification was carried out until we were satis-
fied that all had been correctly classified. The clas-
sification process was subjective as it required
interpretation of the C&I. We tried to remain faith-
ful to the authors intentions in interpreting C&I
however, in order to build groups of C&I around

common issues, some liberty of interpretation was
necessary in some cases. By sorting the C&I from
all six teams according to these keywords we were
able to determine which issues were held in com-
mon amongst teams (Table 8). 

Table 8 is best understood using an example
from the first row: Whereas 79% of the C&I pro-
posed by Team 1 were to be found in the proposals
of any one of the other five teams, only 50% were
held in common with three or more teams, based
on the keywords used. There is a weak negative
correlation (-0.896) between the number of C&I
proposed by a team and their degree of commonal-
ity as expressed in the second column of the table.
Team 6 has the highest degree of commonality and
Teams 2 and 5 the lowest depending on whether the
focus is on the second or third column of the table.

In Table 9 we examine the extent to which each
team has covered the 163 keywords assigned to the
Cameroon C&I. We stress that the keywords were
assigned after a subjective analysis of content of
the C&I. A different set of keywords may result in
a different coverage. However as a second analysis
of commonality in Table 9 will show, rankings of
the degree to which the issues concerned were cov-
ered remain quite stable. The exceptions being
Teams 1 and 6 which exchange rankings.

Content similarity with previous tests

We also analysed the degree to which the 49 com-
monalities identified during Phase 1 (Annex H)
were covered by the Cameroon test teams. We were
interested in establishing only whether a common-
ality had been covered by the six teams, not the
number of times it had been done by the same
team. We found that the difference between the
highest and lowest degree to which these common-
alities were covered was quite considerable at 37%
(Table 10). Whereas Team 4 covered roughly 80%
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Total C&I Percentage Used by Teams

Team 1 Team 2 Team 3 Team 4 Team 5 Team 6 Avg. Std. Dev.

ATO 92 40.2 40.2 23.9 41.3 27.2 38.0 35.1 7.6

DDB 68 39.7 23.5 2.9 11.8 5.9 7.4 15.2 14.0

CS 60 31.7 40.0 28.3 41.7 18.3 16.7 29.4 10.5

Teams % common* % common > 3+ Total 
C&I

Team 1 79.0 50.0 62

Team 2 77.8 31.3 144

Team 3 88.2 45.1 51

Team 4 79.9 33.7 167

Team 5 72.9 25.0 144

Team 6 92.9 57.1 42

Table 7. Use of the three base sets as sources for C&I proposed by the six teams

Avg.= Average, Std. Dev. = Standard Deviation

Table 8. Commonalities among Cameroon test teams

* Common with at least one other team
+ Common with at least three other teams



of the issues listed as commonal-
ities, Teams 1 and 3 had much
lower degrees of coverage, i.e.,
43% and 47% respectively. In the
case of Team 3 it must be
recalled that they were unable to
propose any ecological C&I. All
49 commonalities identified in
previous tests were covered by
the consolidated results of the
Cameroon teams.

Influence of test duration on
coverage of commonalities

To determine whether duration of
field evaluation had an influence
on the level of convergence, we
examined the extent to which the
49 issues listed as Ôcommonali-
tiesÕ in Prabhu et al. (1996) were
covered by the Cameroon teams.
Teams 1-3 were in the short dura-
tion group (SG) and Teams 4-6
were in the long duration group
(LG). If the majority of teams in
a group had proposed a C or I
related to one of the 49 common-
alities, it was considered to have
been covered by the group. 

Thus SG covered 29 of the commonalities or
63.3%, whereas LG covered 40 commonalities or
81.6%. The SG teams used 5 days, and the LG
Teams 11 days for the Form 2 exercise.
Furthermore during Phase 1 tests (TPh1) the teams
required roughly 22 days for this part of the whole
exercise. Using an estimate, it is possible to
demonstrate that the duration of testing affected the
extent to which the commonalities were covered
and that the rate of improvement tends towards
zero with time. 

We set the coverage value for TPh1 at 100%
since all 49 commonalities were covered by
these teams. The average rate of daily
improvement1 between SG and LG can be
calculated as:

(81.6%-63.3%)/(11 days Ð 5 days) = 3.1%
per day. 

This is about 1.8 times higher than the
improvement between LG and TPh1 calculat-
ed at 1.7%. This suggests that the improve-
ment made during the six day difference
between the short and long term teams was as
important to the development of the C&I as
the 11 day difference between LG and TPh1.

Thus although the composition of the teams
was the most significant factor, the duration of the
evaluation also made an important contribution
towards determining content.

In both the Phase 1 tests and the Cameroon test
eight assessment criteria were used to evaluate all
C&I proposed during the Field evaluation (Annex
B). The resulting scores represent a self-evaluation
as they are essentially an assessment by each expert
of the C&I they proposed. Comparing the assess-
ments by teams during the Cameroon test with
those of the teams in the Phase 1 tests (Indonesia,
C�te dÕIvoire, Brazil) in Table 11, we find that the
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Keywords covered by each team

C&I Team Team Team Team Team Team
1 2 3 4 5 6

Of 163 keywords Absolute 41 69 34 81 74 28

assigned to No.

Cameroon C&I % 25 42.3 20.9 49.7 45.4 17

Rank 4 3 5 1 2 6

Table 9.  Coverage of  keywords by Cameroon test teams.

Commonalities covered by each team

C&I Team Team Team Team Team Team
1 2 3 4 5 6

Of 49 C&I Absolute 21 33 23 39 34 29

listed as No.

ÔCommonalitiesÕ % 43 71.4 46.9 79.6 69.4 59

by Prabhu et al.

(1996) Rank 6 2 5 1 3 4

Table 10. Coverage of the Phase 1 commonalities by Cameroon test
teams.

12 The rate of linear daily improvement for the first 5 days can be shown to be 12.7% (63.3/5).



average scores for the eight assessment criteria
used were lower for Social and Management C&I
in the case of the Cameroon test. The scores for
ecology were the same. Our interpretation there-
fore is that, with the exception of the ecological
C&I, the Cameroon teams appeared to be less sat-
isfied with their own results compared to the teams
in Phase 1. We believe this is a direct consequence
of the shorter duration of the Cameroon tests. 

3.2.3  Content analysis of C&I proposed
by the teams

In order to facilitate a comparison of the results of
the Cameroon test with those of previous tests, we
use the framework of principles and criteria identi-
fied as ÔcommonalitiesÕ in Prabhu et al. (1996) as
far as possible. Accordingly Section 3.2.3.1 is con-
cerned with ecological C&I related to resource sus-
tainability, the demand-production-supply relation-
ship is covered under Section 3.2.3.2, and Section
3.2.3.3 deals with the ÔsocialÕ issues of supply and
access. Most policy-related C&I have been dis-
cussed under Section 3.2.3.2 together with man-
agement for production. As there were no policy
specialists on the Cameroon teams the assessment
of such C&I received the lowest priority, and are
not treated separately.

Verifiers included in the synthesis lists in the
following sections do not always reflect a consen-
sus amongst teams. Instead we included verifiers
because we felt they were either particularly useful
for an assessment of sustainable forest manage-
ment, usually because of their ease of measurabili-
ty, or because they added meaning to the indicators.

The content analysis was based on classifi-
cation of the 610 C&I proposed by the six
teams according to appropriate keywords. We
stress that the synthesis tables have resulted
from an ex post analysis, they do not necessari-
ly represent a coherent whole. Despite this we
have sought to present them in a manner that is
consistent with our aim of identifying an oper-
ational set of C&I for the Kribi forests. In pre-
senting the C&I in the following sections we
have tried to restrict editorial changes to the
minimum necessary for clarity.

We suggest that the C&I proposed by the
Cameroon teams can be best understood by placing
them in the framework provided by Figure 1. This
is an adaptation of a needs-demand-production-
supply-distribution relationship, where needs, pro-
duction and distribution have been expressed as
well-being, ÔmanagementÕ, supply of benefits and
access to each respectively.

3.2.3.1   Ecological C&I 

We found that all the commonalities listed in the
Phase 1 report (Prabhu et al. 1996) are listed in
Table 12.13 This overlap with the Phase 1 results
has also influenced the way we present the
Cameroon ecological C&I. They are organised into
one principle that covers the maintenance of
ecosystem integrity and the three criteria related to
maintenance of ecological functions, biological
diversity and the capacity for natural regeneration.
Only two teams proposed the principle on ecosys-
tem integrity (Table 12). Several teams did not pro-
pose any principle at all, preferring to concentrate
on criteria, indicators and verifiers (Annex C). The
table shows the issues identified as being common
and indicates in which sets they were contained. In
some cases an issue is the synthesis of more than
one indicator or verifier.

It is not always easy to separate the ecological
C&I from those related to management for produc-
tion. In this section we have tried to include only
C&I which provide direct information on impacts
on the ecosystem or the response of the ecosystem
to these impacts. However we have not been entire-
ly consistent as we also include indicators and ver-
ifiers related to the establishment of protected areas
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Social Management Ecology

3 Phase 1 teams 
(15 experts) 4.0 4.0 4.1

6 Cameroon teams 
(18 experts) 3.4 3.3 4.1

Table 11. Average scores of C&I proposed by Cameroon
and Phase 1 teams for eight assessment criteria

13 We have placed the Phase 1 indicator related to the need for interventions to be highly specific as a verifier within the
framework of management for production in Section 3.2.3.2.  As a result it is not to be found in Table 12.
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or the monitoring and mapping of species, although
they are clearly management activities. We included
them here as it seemed more appropriate to discuss
such issues within the context of the ecological cri-
teria they ultimately serve.

The ecologists on the Cameroon teams were
more successful than previous teams in their ability
to develop verifiers for the indicators. It was per-
haps this success that underlies the positive self-
assessment reported in Table 11. A large number of
verifiers were proposed of which only a few are
presented in the table below. Particularly useful for
the development of verifiers were field visits
involving all six ecologists. These visits resulted in
general discussions on forest condition following
different types of impacts leading subsequently to
the identification of verifiers. However the main
influence on the ecologistsÕ ability to specify veri-
fiers was the fact that identification of criteria and
indicators was for the most part relatively easy as
they were following similar conceptual frame-
works. Team 3 did not propose any C&I related to
ecology as their ecologist was unable to complete
the test.

Forest ecosystem function

There was a high degree of consensus on the need
to maintain forest ecosystem functions. Although
Team 2 did not formulate a criterion to this effect,
they did in fact cover all the important forest func-
tions through the indicators and verifiers they pro-
posed so that, in effect, they too underscored the
importance of forest functions. Team 6 on the other
hand identified the criterion but not several of the
indicators. This team took a more prescriptive
approach suggesting instead that control of skid-
ding activities and the setting up of buffer zones
along water courses would in the main help min-
imise impacts on soil and water conservation
(Annex C).

Erosion was dealt with in several different
ways by all teams. In some cases  the verifiers
sought to determine the area of soil affected by ero-
sion (Teams 2 and 4), in other cases (Teams 5 and
1) the formulation was more general as shown in
Annex C. Team 6 defined a prescriptive verifier
which sought to control skidding. 

Water quality and quantity was again subject to
a high degree of consensus. As in previous tests

Results and Discussion

Human Well-being

Fair Access to
Benefits

Sustainable
Supply of
Benefits

Management
for Sustainable
Production of
Goods and 

Services

Resource
Sustainability

e.g. Timber, NTFP
Culture, Watershed

etc.

e.g. Planning,
Harvesting,
Silviculture, Yield,
Growth, Control etc.

Ecosystem Integrity
Measured as Function,
Biodiversity,
Resilience

e.g. Use & Tenure
Rights, Voice, 
Co-Management

Demand for
Goods and
Services

e.g. Return,
Rent,
Employment,
Wages

Figure 1.  A framework for C&I for sustainable forest management.
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Maintenance of Ecosystem Integrity ✓ ✓

The main ecological functions of the forest are maintained ✓ ✓ ✓ ✓

Production capacity of the soil is maintained ✓ ✓ ✓ ✓

Ten centimetres of black lumpy soil mixed with tattered leaves ★

Erosion from skid trails and roads is within acceptable limits ★

Streams and rivers are not depositing increased amounts of ★
silt at monitored sites where deposition naturally occurs

Water supply and quality is not adversely impacted ✓ ✓ ✓ ✓

No inadvertent ponding or water logging in FMU ★ ★ ★

Water quality (suspended solids and mineral content) is not ★ ★
deteriorating at monitored Ôchoke pointsÕ

Stream flow (low flow and high flow) is consistent with ★
norms and is not changing 

No chemical contamination to food chains and ecosystems ✓ ✓

Area and percentage of forest land managed primarily for ✓ ✓ ✓ ✓
protective functions (e.g., watersheds, flood protection,   
avalanche, riparian zones) are well defined and delimited on 
maps and in the field

Area and percentage of forest land actually managed primarily ★
for protective functions

Proportion of area of permanent production in areas of ★
environmental protection

Impacts to biodiversity of the forest ecosystem are minimised ✓ ✓ ✓

Shape, location and design of forest compartments attempt to ✓ ✓
minimise current and future edge effects due to forest fragmentation 

The structure of the forest is similar to the natural forest ✓ ✓ ✓

Secondary forest canopy is multistrata; 4 to 5 distinct layers beneath ★
a ÔdominantÕ overstorey  which provides 80% land cover per hectare.

Visibility and easy moving within the forest is maintained  naturally ★
(i.e., small number of herbaceous species in the understorey)

There is no gap in the size class distribution ★

Lianas remain below 20% cover in the subcanopy layer of the forest ★

Regenerated overstorey is comprised of the same number of species  ★
as in undisturbed forests

Big (large diameter) trees can to be found in the forest ★

Infestations of Ôalien weedÕ species do not exceed 15% of ★
the forest area

Number of plant species composing the litter layer in regenerated ★
forest is similar to that in undisturbed forest

The presence of pollination insects and animals (e.g., bees, ★
butterflies) in the forest and surroundings

Presence in the rivers and streams of benthic species ★
(e.g.:, molluscs, gastropods)

Canopy opening is controlled so that light-demanding species ✓ ✓ ✓ ✓
are not more abundant than in natural gaps 

Table 12.  Synthesis of common ecological principles, criteria and indicators with selected verifiers.

Indents indicate the hierarchical level, where P = principle, C = criterion, I = indicator, V = verifier.

Issue T T T T T T
P C I V 1 2 3 4 5 6
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ponding and waterlogging were considered to be
very effective means of determining whether the
water regime was being adversely affected by for-
est management. This is reflected in Table 12. Two
teams suggested verifiers based on monitoring.
While monitoring of water quality and quantity is
still not widely practised in most tropical moist
forest regions including Cameroon, there is an
increasing tendency to introduce such activities.
Thus this verifier is likely to be increasingly impor-
tant in future as such data become available.

Only two teams identified the need to prevent
chemical contamination to food chains and ecosys-
tems. This is probably because the use of such
chemicals in Cameroonian forests is currently very

restricted. Both teams were reacting to perceptions
of possible changes in the management system. It
is interesting to note that this was not an issue in
the ATO set of C&I. 

The subject of protected areas was dealt with in
several ways and under different headings by the
teams. The ecological C&I were covered in the
issues of areas for soil and water protection, bio-
logical protection and establishment of corridors. It
is also addressed in the section on management
C&I. 

Biodiversity

There was less general consensus on this criterion
and related indicators than for the criterion on forest

Results and Discussion

Light-demanding (i.e., pioneer) species do not form dense stands ★
within the forest 

The ratio of gap phase: shade-tolerant tree species in the forest ★
remains constant

Canopy gaps within the forest do not exceed 15% of area ★

Roads are narrow to minimise the effect of canopy opening ★

Rare or endangered species and habitats protected ✓ ✓ ✓ ✓ ✓

Existence of maps, data/information indicating distribution and ★ ★ ★ ★
vital areas of endangered, rare, endemic or indicator species

The capacity of forest for natural regeneration is ensured ✓ ✓ ✓ ✓

The biomass or the number of harvestable trees per hectare is ★
maintained at the level of natural forest

Seedlings of all forest species (harvested and non-harvested) are ★
found in the understorey of the forest or in natural and artificial gaps

If enrichment planting carried out in logged forests, it is with species ★ ★ ★ ★
that were harvested in the forest

Zones of biological protection where no interference is authorised ✓ ✓ ✓
are created in the permanent estate forest and well delimited in
the field. 

Corridors of uncut forest based on stream sides with links up ✓ ✓ ✓ ✓
slopes and across ridges to connect adjoining catchments and  
forest areas which will not be harvested are retained

Animal species which are negatively impacted (due to logging ✓ ✓ ✓ ✓
or hunting) during the exploitation period maintain their ability 
to recover and exist as viable populations in the area 

Village harvest of wildlife species (for consumption and sale) ★
changes by less than ± 10% during the logging process/period

Wildlife map (1:20,000) with movement/migration routes ★

Data/information (species lists) on fauna in the forest are available ★

Issue T T T T T T
P C I V 1 2 3 4 5 6

Note: ★ verifiers are selected subjectively

Table 12 continued



ecosystem function. This is because the assessment
of biodiversity was considered to be fraught with
several conceptual problems: its operational defin-
ition, baselines and what might constitute an
ÔacceptableÕ impact. There was however wide-
spread consensus on the need to ensure the protec-
tion of rare and endangered species and that this
was an effective indicator of the diversity and
structure of natural forests. 

Less agreement was found on the indicator
related to forest structure. Teams 1 and 6 apparent-
ly did not consider this to be an important indica-
tor. However Team 1 did propose verifiers related
to structure (Table 12). Whereas some of the veri-
fiers are immediately applicable to any condition
of forest management, such as the verifier related
to visibility in the understorey or large diameter
trees, others require some data collection and
analysis before they can be used.

Canopy opening was considered an important
indicator by four of the five teams involved.
Verifiers range from using the presence of light-
demanding pioneer species to indicate the effect of
canopy opening, physical determination of the area
of canopy gaps, to restrictions in infrastructure
design and implementation. Although several
methods exist for the determination of canopy gap
size, such as the use of densitometers or hemi-
spherical fish-eye photographs (e.g., Mitchell and
Whitmore 1993), this is not an easy verifier to
apply under conditions where the appropriate data
collection and analysis capacities are not available.

Capacity for natural regeneration

This criterion relates to the resilience of a forest
ecosystem, i.e., its ability to recover after impact.
Four of the five teams concerned agreed explicitly
on its importance. Other areas of consensus include
indicators on zones for biological protection, the
existence of corridors and the resilience of animal
species to human pressure. Most teams devoted
several verifiers to the assessment of impacts on
the fauna, prompted both by the perception of their
ecological importance and their role in meeting
subsistence and cash needs of local people. 

One issue that was considered important was
the question of enrichment planting, included here
as a verifier. This was debated in all teams and the
consensus was that exotics should not generally be
used if enrichment planting were to be deemed
necessary, because they change the structure of the
forest and could potentially affect the regeneration
of other species. Obviously this verifier applies

equally to the criterion on biodiversity. The same
applies to the verifier on the biomass of harvestable
trees, as it relates both to structure (i.e., biodiver-
sity) and presence of seed sources (i.e., natural
regeneration).

Other issues

There were a number of proposals for C&I that did
not fit comfortably under one of the three criteria
mentioned above. Most of these related to tradition-
al shifting agriculture or agroforestry within forests.
These C&I recognise that forests are managed for a
variety of functions including their ability to provide
nutrients to regenerate agricultural plots during fal-
lows, or to maintain productivity over long periods
of time in agroforestry systems. They also recognise
the need to monitor the relative benefits of different
kinds of forest management and the competition
between these uses in terms of area. Indicators and
verifiers of this nature were proposed by Teams 2,
3, 4 and 5 (Annex C). In the case of Team 3 the pro-
posal was made by the social scientist. 

Teams 1 and 2 also proposed indicators and
verifiers related to the nature and sources of eco-
logical information. The assumption was that if the
information exists and is used by the relevant
stakeholders, the resulting management decisions
are more likely to lead to sustainable forest man-
agement than otherwise.

3.2.3.2  C&I related to management for produc-
tion of goods and services

In this section we present both policy level C&I,
i.e., those that are outside the control of forest man-
agers, and forest management unit (FMU) level
C&I. Most of the issues listed in Tables 13&14 are
of a prescriptive nature. This is hard to avoid as
management itself is based on sets of prescriptions.

Policy

Earlier we pointed out that policy was accorded the
lowest priority as we did not have the relevant spe-
cialists on our teams. Another reason was that our
focus was on the FMU level. Nonetheless several
teams did propose C&I related to policy aspects,
which we present here as a synthesis. Once again
we have allowed ourselves to be guided by the
structure of the commonalities in the Phase 1 report. 

Six indicators emerge as being important:
appropriate funding, a proper land-use plan, exis-
tence of a permanent forest estate, up-to-date infor-
mation, an efficient forest service and efforts by the
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government to reduce extrasectoral pressures on
forests (Table 13). Worth noting are two issues,
declared here as indicators, related to forest indus-
triesÕ stable access to resources and their installed

capacity for transformation or production.
Although both of these were proposed by only one
team each, we feel they are important enough to
merit inclusion in the synthesis. 

Results and Discussion

Issue T T T T T T
P C I V 1 2 3 4 5 6

Table 13. Synthesis of common principles, criteria and indicators and selected verifiers related to policy-
level aspects of sustainable forest management that affect the FMU

Indents indicate the hierarchical level, where P = principle, C = criterion, I = indicator, V = verifier

Sustainability of the Forest and its Multiple Functions is a High Political 
Priority ✓

The government has clear forest development objectives and realistic action ✓ ✓ ✓

plan to meet them 

There is a mechanism for sustained and adequate funding for the ✓ ✓ ✓ ✓

management of Government forests

Government has a special fund for financing of forest management ★

activities

Total amount of forest taxes compare favourably to the amount of ★

the fund

[Financial] Incentives exist for long-term forest management ★ ★

Land-use planning indicates allocations for different forms of ✓ ✓ ✓ ✓ ✓ ✓

land use in relation to forest categories

There is a permanent forest estate governed by laws and ✓ ✓ ✓ ✓

regulations which are the basis for its sustainable management 

The government has a system of reliable, adequate and updated ✓ ✓ ✓ ✓

information on the forestry sector (especially a national forestry 
inventory) which enables the government  to update its action 
plans and adjust the means of implementation

Forestry industries are guaranteed stable access to wood resources ✓

for a period corresponding at least to the period of rotation

The transformation capacities (volume of raw material input in ✓

the first and second transformation) are voluntarily limited in 
order to avoid general over-capacities at the national level 14

There is a forestry service in charge of the management of all ✓ ✓ ✓ ✓

the forests with sufficient human and materials resources to fulfil 
its mandate

Mechanisms exist to cope with pressures on the land for ✓ ✓ ✓ ✓

non-forestry uses to maintain the long-term integrity of 
the managed forests 

A national environmental quality policy exists ✓ ✓

At the international level, the government has ratified or approved ✓ ✓

treaties conventions or recommendations on sustainable development 
of forests issued especially by such organisations as ILO, CITES, 
ITTO, FAO, UNCED

14 This was the subject of much controversy within Team 5, both because of the content and because it was so obviously outside
the scope of the FMU. However it was agreed that there was a strong correlation between over capacity and over harvesting.

Note: ★ verifiers are selected subjectively



FMU

The synthesis of our analysis of the FMU-level
C&I is organised to fit with a management sys-
tems approach which cycles through objectives
setting, planning, implementation, control and
protection with feedback loops (Table 14). A sim-
ilar organisation of results was used by several of
the teams. 

Although only the three long duration teams
were explicit that the need for forests to be man-
aged for sustainable production is a principle, it is
safe to assume that all six teams were operating to
the same broad principle. Interestingly, issues relat-
ed to the legal basis for forest management, its
duration and broad objectives were consistently
recognised as being important only by Team 5.
Team 4 did however focus on the issues of objec-
tives and duration of concession. It is surprising
that none of the other teams considered these issues
to be important. Perhaps the absence of any formal
management plan and recognisable planning
process for the area distracted the other teams from
these important issues.

Planning

All teams agreed on the importance of planning
and management plans for the forest concessions.
Several verifiers were proposed of which only a
few are included here. The need to codify harvest-
ing standards was recognised explicitly by four
teams, however Team 5 included a verifier on FAO
standards which in effect dictate how to determine
codes of best practice. Team 1 covered codes of
practice along with other items in Indicator 6.1 (see
Annex C). 

There was considerably less consensus on C&I
related to yield regulation. This is possibly
because, until very recently, only about 1-2 trees
were being harvested per hectare. The impact on
yields was perhaps deemed negligible. However
timber utilisation is being intensified and planning
and regulating yields is of high priority, if such
intensification is to be sustainable.

Indicators related to guidelines for harvesting
non-timber forest products (NTFPs), revision of
management plans and approval by the minister in
charge of forests were supported by half the teams.
The indicator in Table 14 requiring the approval of
planning by the Minister in charge of forests was
also proposed by the C�te dÕIvoire team of the
Phase 1 tests and reflects the need to ensure securi-
ty of access to the resource and appropriate

involvement of senior levels of government in the
management process. About 18 C&I in the propos-
als of the six teams were devoted to the issue of
NTFPs. There was a general consensus that NTFPs
were extremely important for the local communi-
ties and that they were currently poorly managed
and badly marketed.

Implementation

Major areas of focus under the criterion on imple-
mentation are on infrastructure, marking and map-
ping of trees, the felling and work programmes,
and efficiencies of utilisation. Skidding damage is
also an area of priority and was identified as such
also in the ecological C&I (Section 3.2.3.1).
Silviculture was supported by only half the teams,
perhaps because currently silvicultural interven-
tions are rare and the theoretical basis in such
forests uncertain. The related issue of rehabilitation
of degraded areas received an equal amount of sup-
port, albeit from a different combination of teams.
The issue of zoning was considered important only
by two teams, possibly because of the inherent dif-
ficulties and expense of carrying out a proper zon-
ing exercise.

Several verifiers focused on the need to sus-
pend logging activities during periods of heavy
rainfall. Some even suggested suspending logging
activities during the rainy season. Indeed this was
the case with the Wijma concession. On the other
hand, logging was continuing in smaller and insti-
tutionally different concession areas with quite
drastic impacts on the soil.

Monitoring and control

There was a high degree of agreement on the need
for effective monitoring and control, and the relat-
ed need for proper documentation and record keep-
ing. This extends also to the maintenance of spatial
records such as in maps. The indicator relating to
environmental maps was defined by some teams
for the policy level (indicated with a 3 and ÔpÕ in
the relevant field of the table). We include them
here for better comparison. Two other indicators
related to information functions, i.e., inventory
and research, were proposed by four teams each.
Only half the teams recognised the need to protect
harvested units from external disturbance. This is
surprising but may be explained by the fact that
there was a perception that impacts were still rela-
tively minor because of relatively low population
densities.
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Table 14. Synthesis of common principles, criteria and indicators with selected verifiers related to sus-
tainable management for production of goods and services. 

Indents indicate the hierarchical level, where P = principle, C = criterion, I = indicator, V = verifier.

Issue T T T T T T
P C I V 1 2 3 4 5 6

FMU

Forests are Managed for a Sustainable Production ✓ ✓ ✓

Forest management unit is implementing forest management on the basis of a ✓ ✓ ✓

legal title on the land, recognised customary rights or suitable lease agreements

Duration of the concession takes into consideration the felling cycles ✓ ✓

Objectives of management are well determined and clearly stated ✓ ✓

Management planning involves all stakeholders and takes into account all the  ✓ ✓ ✓ ✓ ✓ ✓

components and functions of the forest such as timber production, NTFPs, ecology 
and well-being of the local population

A management plan has been established for the sustainable ✓ ✓ ✓ ✓ ✓ ✓

management of the forest taking into account all its components 
and functions such as timber production, other forest products, 
contribution to the well-being of the local people, ecology

The management plan looks beyond the second cutting cycle ★

There is evidence of inclusion of the local population in the ★

management plan design 

Harvesting standards are explicit and cover key issues ★ ★ ★ ★

(such as minimum number of large trees to be retained per ha 
and species, maximum number of trees to be removed per ha, 
the minimum exploitable diameter for each species, minimum 
number of large trees to be retained as seed producers [mother 
trees] per ha and species)

Harvesting codes are comparable with FAO standards for best ★

forest management 

Yield regulation by area and/or volume prescribed compatible ✓ ✓ 

with sustainable production of the forest

Allowable annual cuts, minimum exploitable diameters, maximum ★

number of trees to be harvested per hectare are specified

Guidelines for rational harvesting of NTFP are defined and put ✓ ✓ ✓

into practice 

Management plan is periodically submitted to revision ✓ ✓ ✓

The felling cycle is specified based on growth rates, minimum 
exploitable diameters and lower diameters measured during inventory ★

The management plan is revised and approved every five years ★

Management plan is approved by minister in charge of the forest ✓ ✓ ✓

Implementation of management is conducive to sustainability (Management ✓ ✓ ✓

plan is effectively implemented) 

The forest unit is zoned into areas to be managed for various ✓ ✓

objectives 

Boundaries are marked on the field ✓ ✓ ✓

Infrastructure for logging is designed, established and maintained ✓ ✓ ✓ ✓

in such a way that negative impacts on the environment are minimised

Rational infrastructure required for logging is made permanent ★ ★
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Road and tracks network within the forest management unit is minimised ★

Trees to be protected as seed crop and potential crop trees are ✓ ✓ ✓ ✓

plotted on a map and conspicuously marked prior to felling 

The felling and work programme is operational, clear and realistic. ✓ ✓ ✓ ✓ ✓

Each harvest is subject to prior validation and decision 

Reduced impact felling specified and implemented ★

Logging activities are suspended during heavy rain periods ★

Skidding damage to trees and soil minimised ✓ ✓ ✓

Guaranteeing the continued production and harvest of other forest ✓ ✓ ✓

products by means of silvicultural systems

Interventions if applied, are highly specific to the individual tree level, ★

instead of to species or whole stand

Tree growth rates (at monitored sites) are not declining ★ ★

Rehabilitation of degraded and impacted forest is undertaken in ✓ ✓ ✓ 

accordance with a code of practice 

Workers and staff of economic operators have adequate training ✓

to implement management 

Efficiency of systems of production and transformation of forest ✓ ✓ ✓ ✓

products 

No saw logs remain rotting in the forest, at landings or the port ★

The volume of output is maximum at each step of the wood chain ★

Use of sawmill wastes ★

Domestic recovery rates for each line of products (within the 1st and ★

2nd transformation) bear comparison to regional or international rates

A wide range of NTFPs is effectively marketed ★

Effective mechanisms of monitoring and control guarantee implementation ✓ ✓ ✓ ✓ ✓

of law and management plan. 

Documentation and records of all management activities are kept ✓ ✓ ✓ ✓ ✓

in a form that makes it possible for monitoring to occur 

Field control of timber production is effectively implemented ★

Control of the harvest and sale of NTFP by the forestry service ★

and/or local communities

The extent to which ecosystems, vegetation types and species are ✓ ✓ ✓ ✓ ✓

specified is shown on environmental maps p p p

Inventory of all forest uses and forest products is available ✓ ✓ ✓ ✓

Pre-harvest inventory satisfactorily completed according to ★

national standards

Continuous forest inventory plots are established and measured regularly ★ ★

NTFPs and their uses are identified ★

Results from monitoring and research and other new scientific and ✓ ✓ ✓ ✓

technical information are incorporated into the implementation and 
revision of the management plan 

Harvested forest units are protected from fires, encroachment, ✓ ✓ ✓

premature re-entry and other types of disturbances

Issue T T T T T T
P C I V 1 2 3 4 5 6

Table 14 continued

Note: ★ verifiers are selected subjectively



Other issues

Team 2 proposed an indicator that reflected the
need for intersectoral collaboration at the policy
level. Teams 2, 4 and 5 devoted considerable atten-
tion to issues of an economic nature.15 We list here
a selection of such issues (Table 15), in addition to
those mentioned previously. Most of these indica-
tors or verifiers relate to the policy level and not
to the FMU. The issue dealing with vertical inte-
gration is somewhat controversial, as vertical
integration has not demonstrably led to sustainabil-
ity anywhere. In fact there are several examples of
it having an opposite effect. However stress has
been laid on the need for optimisation of the
process. We include it here essentially to provoke
discussion.

In five indicators and verifiers Teams 2 and 5
focused on the issue of plantations (Annex C).
Whereas some of these were more ecological in
nature others dealt more with the policy level, such
as the national forest plantation plan. Generally the
teams agreed that plantations were an important
issue, but were not in agreement whether they
should be considering plantations at all during the
test, as natural forests were the declared focus.

All teams stressed the importance of mapping
as a management tool by incorporating several
indicators and verifiers. Verifiers related to map-
ping were proposed for the assessment of all
aspects of forest management.

3.2.3.3  Social C&I 

In analysing the social C&I we are examining the
outputs of the social scientists on the six teams.
They represented the most heterogeneous group
amongst all the experts. We had anthropologists,
economists and sociologists on the teams. There
was considerable heterogeneity of experience as
well. The third major source of variance was their
institutional and national backgrounds. Given this
situation we were very interested to see whether the
C&I they proposed would vary a great deal.

Three teams proposed C&I related to human
well-being as a general principle and related lower
levels of hierarchy (Table 16). An alternative for-
mulation for this principle incorporated Ôquality of
lifeÕ as the major objective. Well-being was inter-
preted in terms of benefits to forest actors such as
local communities, forest workers, investors and
timber processing industry. Although this principle
was not specifically mentioned by other teams, it
was implied. As suggested in Figure 1 this principle
is the overriding reason for carrying out sustainable
forest management. 

Under well-being we have two other main
principles in this section dealing with fair inter-
generational access to resources and benefits, and
the principle related to voice or participation/co-
management. All criteria and indicators fall under
these two principles. We list one other principle
which deals with the ability of the forest resource
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15 The introduction of C&I related to economics is a direct result of the incorporation of economists on our teams for the first
time.

Government rent from forest exploitation is indexed to the value of timber products ★

Rate of return and pay-back period of logging companies is compatible with the ★

exploitable timber regeneration period

Vertical integration of the economic operators is optimised at each step of the value ★

adding process

A wide range of NTFPs is effectively marketed ★

Efficiency gap between domestic transformation units and international standards ★

Issue T1 T2 T3 T4 T5 T6

Table 15. Additional issues proposed by Cameroon teams related to economic sustainability

Note: ★ verifiers are selected subjectively
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Issue T T T T T T
P C I V 1 2 3 4 5 6

Table 16. Synthesis of common principles, criteria and indicators with selected verifiers related to social
sustainability

Indents indicate the hierarchical level, where P = principle, C = criterion, I = indicator, V = verifier.

Economic and Social Benefits from Forest Management shall Improve ✓ ✓ ✓

the Well-being of all Stakeholders

Forest Management Maintains Fair Intergenerational Access to Resources ✓ ✓ ✓ ✓ ✓

and Economic Benefits

StakeholdersÕ property, tenure and use rights are clear to all parties and are ✓ ✓ ✓ ✓ ✓ ✓

secure 

A legislative framework enshrines traditional property and land-use ✓ ✓

rights 

National policy aims at the recognition of the cultural integrity of ✓ ✓

specific social groups and communities 

Damages and/or loss caused by commercial logging and forest ✓ ✓ ✓ ✓ ✓

management are compensated in a fair manner

The level of compensation paid or given by loggers to the local people ★

for harvesting trees claimed by the latter is in proportion with the 
commercial value

Arrangements between loggers and local people for compensation for ★

loss or damages resulting from the harvesting operations

Effective mechanisms ensure a system of benefit sharing accepted by all ✓ ✓ ✓ ✓ ✓ ✓

stakeholders

Numbers of trees of cultural, social and economic importance for ★

local populations felled by loggers

Level of knowledge by local people of the commercial value of local ★

timber and/or NTFPs in high demand

Forest-dependent people have the opportunity to be employed and ✓ ✓ ✓ ✓

trained by forest companies

Percentage of local people recruited since the beginning of logging in ★

the FMU

Rate of return and pay-back period of logging companies is ✓ ✓ ✓

compatible with the regeneration period for merchantable timber

Wages and other benefits conform at least to national standards ✓ ✓

Percentage of fixed salary against total income ★

Impact of logging on income level of local forest-dependent people ★

Forest management has no adverse effect on health ✓

Working conditions during harvesting operations vis-�-vis the ILO rules ★ ★

and prescription

Stakeholders, including forest actors, have a voice in forest management ✓ ✓ ✓ ✓ ✓ ✓

(participation, co-management)

Effective mechanisms exist for two way communication related to forest  ✓ ✓ ✓ ✓ ✓

management among stakeholders

There is a procedure for dialogue and conflict resolution between ✓ ✓ ✓

various stakeholders and within stakeholder groups

Existence and level of acceptance of mechanisms for punishment of ★

non-compliance with forest management rules
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to cope with the demands placed on it. This is a
cross-cutting principle in that the criteria and indi-
cators relevant to it were presented in the ecology
and management sections. Its inclusion here
reflects the concern that there should be a balance
between rights and benefits on the one hand and the
responsibility to the resource on the other. 

Intergenerational Access

There was general consensus among teams on the
importance of clear and secure tenure and use
rights and the need for fair sharing of benefits. This
is a consensus that Cameroon teams share with
previous test teams.  There was only slightly less
consensus on the issue of compensation for damages
and on opportunities for employment and training.
These two criteria and two indicators were therefore
considered to form the backbone for the assessment
of fair intergenerational access to resources and ben-
efits. However they are not sufficient in themselves.
The teams have proposed other indicators and ver-
ifiers which are included in Annex C.

Two indicators related to policy are included
here. The first one deals with the legislative frame-
work and the second with policy-level recognition
of the importance of cultural integrity. The fact that
these were supported only by two teams each could
be somewhat misleading, as not all teams
addressed policy. In previous tests, where more
time was available, policy-level issues affecting the
FMU were always considered.

The rate of return and amortisation period was
considered an important indicator by half the

teams. This recognises the importance of one of
the main incentives for industrial-scale or market-
oriented forest management. On the level of the
individual we have an indicator related to wages
and other benefits. It is difficult to explain why
only two teams considered this a good indicator of
the fulfilment of fair intergenerational access to
resources. Only one team selected health as a pos-
sible indicator. This may be because the causal
links between forest management and health are
not always clear. The Indonesian and C�te dÕIvoire
C&I testing teams also identified the health of local
people as an important social indicator. A direct
causal link exists between health and forest man-
agement as far as working conditions are concerned,
as shown by the verifier related to ILO worker
safety norms.

Several interesting and fairly easily measurable
verifiers have been included here from the propos-
als of the teams, particularly Team 5. The question
of appropriate compensation was identified as
important during field visits, where it was apparent
that local people were often not being fairly com-
pensated for the loss of trees important to their
livelihoods. This was often linked to their lack of
knowledge of the true commercial value of these
tree species. Another interesting verifier is the one
related to the percentage of fixed to total income. It
was clear from some of the discussions with work-
ers that most were being compensated only on a
piece basis and therefore were forced to fell high
volumes, with little regard for their own health or
that of the environment. 

Results and Discussion

Existence of a consultative committee structure ★

Amount of voice of local communities in the allocation of cutting ★

licences on their customary lands

Local communities have the legal and organisational means to act ✓ ✓

as efficient forest management bodies 

Demand for forest goods/services expressed by stakeholders and beneficiaries ✓ ✓ ✓

is consistent with forestÕs capacity to meet it.

Statistics: Forest-based incomes, types of forest use and their values, ★ ★ ★

population (demographics) and local initiatives

Issue T T T T T T
P C I V 1 2 3 4 5 6

Table 16 continued

Note: ★ verifiers are selected subjectively



Voice

The need to ensure that the stakeholders had an
adequate voice in forest management was identi-
fied by all teams as being very important. This has
been a common concern of all C&I testing teams so
far. Voice was expressed as participation by some
teams and as co-management by others. The under-
lying concern is the same: stakeholders must be
allowed to have a say in forest management if it is
affecting their lives. Based on the results of Team
4, in Figure 1 we have suggested that voice was a
mechanism that ensured a fair distribution of bene-
fits, as it enables adequate articulation of needs.
Such articulation is a condition for the satisfaction
of needs. However the Cameroon test teams also
recognised that there have to be effective mecha-
nisms in place to ensure that communication takes
place in a fair manner.

We list two indicators in Table 16 that under-
line the need for proper procedures to regulate dia-
logue and conflicts and the need for appropriate
legal and organisational means to facilitate co-
management. Two of the three verifiers deal with
mechanisms for ensuring participation, i.e., the
underlying thinking is highly prescriptive. The
third verifier examines a situation as it currently
applies across Cameroon: the need for adequate
voice in the allocation of vente de coupe (cutting
licences).

Demand for goods and services is in accordance
with forestÕs capacity to meet it

This is a basic principle. Three teams identified it
within their sets of social C&I, recognising that
demands must be in accordance with supply, and
benefits must relate to responsibilities. The criteria
and indicators for this principle have already been
provided in previous sections. 

Other issues

Two suggestions made by Teams 2 and 5 are
indicative of some original ideas that emerged out
of the evaluation of social C&I. Both are highly
prescriptive.

¥ Saw logs not removed from the forest within 7
months of harvest become local property, free
for the taking. 

¥ An ad hoc institution involving the stakehold-
ers or their delegates has been created, is work-
ing, and is effectively a place for negotiation,
co-management and definition of rights and
duties at the FMU level.

Most teams affirmed the importance of recog-
nising the utility of local knowledge as indicators
or verifiers of voice. Some were included in the
social sets, some in the management for production
set. There was a general consensus that local
knowledge could be very important for improving
forest management. 

Several teams included statistics related to
forest-based incomes, types of forest use and values,
local initiatives etc. as verifiers for indicators. Such
existing information will probably form a major
part of the data for any assessment of social sus-
tainability of forest management. These sugges-
tions are included in the reports of the teams in
Annex C and are not discussed further here.

3.3  Closing Workshop

The Final Workshop was held between 14 and 16
November 1996, and was attended by over 70 par-
ticipants (Annex F).  This was considerably larger
than we had planned16 and resulted in some unnec-
essarily complicated logistics. There were partici-
pants from government, universities, NGOÕs, and
projects, as in our previous tests.  The workshop
basically involved 1Þ days of presentations, to
acquaint participants with the process the team had
followed; and 1Þ days of working group activity
(Annex G). Working groups were divided by dis-
cipline, though participants were free to select
working groups outside their discipline if they
chose.

Although the workshop did serve to acquaint a
variety of actors with our activities, and there was
significant interest in the topic, we were somewhat
disappointed in the way it worked out. The neces-
sity to deal with the output of six teams was more
complex than anticipated. Our analytical teams
tried hard to put these results into a more accessi-
ble form, but there was very little time for analysis
between the end of the fieldwork and the beginning
of the workshop. In retrospect, expert team mem-
bers felt that it would have been more productive to
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have presented only one synthesis set of C&I to the
workshop.

Several of our team members were unable to
attend because of illness. For future workshops of
this kind we would reduce the number of partici-
pants and extend the period for analysis between
the end of fieldwork and the beginning of the work-
shop. The presence of all team members would of
course be desirable (though illness is never possi-
ble to predict/control). However as no future test of
C&I is envisaged with six parallel teams, these
problems should not arise in the future.

3.4   Discussion

We begin with a discussion of the methods in gen-
eral. Based essentially on the reports of test team
members and support scientists we discuss both the
theoretical utility of a methodological step and how
it was realised within the context of the Cameroon
test. We move then to a discussion of the results of
the testing exercise, i.e., the C&I proposed by the
teams. We focus here on the content and the
amount of commonality among the proposals of
the six teams. Based on this we discuss the effect of
duration, composition of the teams and their
strength in the final sections.

3.4.1   Methods

The IFGM was considered to be a useful method-
ology for identification of a locally adapted set of
C&I based on expert opinion. Most experts felt
there was still room for some improvement and
made suggestions accordingly. Some of these
reflect specific problems encountered in applying
the methods at Kribi; others are more related to the
design of the methods and therefore are of a more
fundamental nature. As Karsenty (1996) notes it is
important that the scope of the contribution of a
method such as the IFGM is properly understood.
He sees the building of consensus among a group
of experts within an interdisciplinary process as
being the main motor for the IFGM. He suggests
that a disappointing result of such a process would
be the establishment of the lowest common denom-

inator.17 Although a process that simply guarantees
the achievement of a lowest common denominator
consensus would also have its merits, the IFGM
goes beyond this because, although it promotes
consensus building, it also allows dissenting opin-
ions, especially for the domain expert. The report
of Team 5, KarsentyÕs team, clearly reflects this. 

It is with good reason that the IFGM seeks to
promote consensus building. All C&I processes
have in common that they seek essentially to estab-
lish a more practical interpretation of sustainable
forest management for a given interest group. This
is a consensus building process, as all parties con-
cerned must be prepared to defend the final result.
The IFGM seeks to mirror this process on a much
smaller scale, acknowledging thereby that without
a shared vision of sustainability there can be no
sustainable forest management.

In discussing the methods we distinguish
between the design and its application. Turning
first to the design we can distinguish the following
four steps: Preparation Ð briefing book, background
information; Form 1 exercise Ð initial evaluation of
220 C&I; Form 2 exercise Ð field evaluation of a
subset of the initial 220 C&I; Final workshop Ð
peer review and identification of gaps.

None of the experts in the Cameroon or the
previous tests has questioned these four steps.
Generally it was felt that they represented an effi-
cient way to evaluate and develop C&I. However,
no alternatives were tested during the Cameroon
test. 

Preparation: briefing documents

The preparation phase commenced with receipt of
the Briefing Book by team members. Most felt that
the briefing book was a good and thorough begin-
ning to the testing process.18 There was however
the feeling that it would have been more easily
accessible had a professional manual writer done
the writing. Maynard and Shepherd (1997) point
out that Ôthere were assumptions of knowledge
which came from the authorsÕ over familiarity with
the subject matter. While, as the participants
became more familiar with the process, the strength
and clarity of the overall design eventually proved
its worth as a tool for getting through the volume of
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work....Õ. We noticed differences between experts
who had read and digested the information provided
in the briefing book and those who had not given it
sufficient attention. The former invariably took on
the function of Ômethods interpretersÕ for the latter.
This we feel suggests strongly the need for a stan-
dardised training prior to a testing exercise.

Most experts felt that the Lammerts van
Bueren and Blom (1997) paper provided to them
had been very useful for understanding the use of
the hierarchy of principles, criteria, indicators and
verifiers. Some however felt that its usefulness had
been constrained because it was distributed after
the test had commenced and regretted this.19

The background information on the Wijma
concession and the presentations on topics related
to forest management in the Kribi area and in
Cameroon received a very mixed reception from
experts. Some complained that the background
information on the concession prepared by Hol
(1996), contained some factual inaccuracies. The
main complaint was however that such a document
could not replace a proper management plan.
While this is true, there was very little that could be
done about it as there is no management plan, nor
for that matter is there a designated FMU, in the
Kribi region. These are conditions quite typical for
Cameroon at the time of the test. Information pro-
vided during presentations was found to be good by
some experts, notably those from Cameroon, others
would have rather spent their time elsewhere. The
objective of these presentations was to ensure a
shared knowledge platform and a common frame
of reference. Divided perceptions on how to pro-
ceed in the absence of a clearly designated FMU
were a source of irritation in some teams. These
kinds of irritations illustrate very clearly the utility
of a field evaluation of C&I, as this is the reality
within which C&I are to be developed. Such prob-
lems enable the identification of key issues for C&I
to focus on. There was a greater volume of data
available to the experts on this FMU than would be
found in many other areas, because of the research
work being carried out by Tropenbos. Most teams
consulted this information, although some did so
more thoroughly, usually because there was a
Tropenbos researcher on the team who could guide
them to the right information quickly.

Form 1: home-based evaluation of C&I

The Form 1 exercise was found to be very helpful.
The short duration teams generally commented
more favourably on this exercise than did the
longer duration teams. This was probably because
most short duration teams did not have sufficient
time to complete the Form 2 exercise properly and
perhaps because the Form 1 exercise was fresher in
their memories during report writing. Team 2 in
their report note Ô[F]orm one provided the best and
most successful team interaction, and, though diffi-
cult, was a good, and necessary  introduction to the
program, and each otherÕ. It was considered to be
an important tool for the facilitation of interdisci-
plinarity.

A few suggestions for improvement were made
and it is useful to discuss them here. Ngeh (1996)
suggests that completed Forms 1 should be submit-
ted in advance of the first meeting of the team in
order to facilitate analysis and to save time during
the initial period in the field. Team 3 in its report
notes that it would have been useful to require each
expert to develop a set of C&I for the FMU con-
cerned prior to their arrival at the site. The benefit
of developing such a list at an early stage is that
thereafter discussions among team members could
be more focused and progress quicker. The draw-
back is that there may be a tendency to be less
receptive to new ideas and new information and to
be overly defensive of such C&I. 

Form 2: field evaluation

Form 2 was both praised and criticised. Form 2 was
designed to be a careful documentary process that
monitored the development of new C&I and any
changes to existing C&I. While most team mem-
bers acknowledged the importance of Form 2 for
the documentation they felt that in its present form
it was too much of an additional administrative
burden, and should be simplified. Most also felt
that more explanation of some of the boxes (espe-
cially ÔKÕ and ÔLÕ, see Annex B) would have been
helpful. Some team members treated Form 2 as an
ex post exercise, not as an ongoing record of C&I
evaluation that it should have been. The criticisms
partly reflect the tension that exists between their
need to reduce workloads to a minimum and the
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need to document their thought and reasoning
processes for subsequent analysis. Obviously both
Form 2 and its documentation require improve-
ment, but this will have to be carried out with
care.20

Most experts welcomed the field trips for eval-
uation of C&I, finding them to be very useful.
There was a feeling that longer periods in the field
would have been more helpful. Mbolo (1996) has
this to say:  

It is indispensable, because  it opens new
horizons, permits one to confirm that some
things one considered impossible in the
office are true, and the reverse.  It would be
better if it lasted longer (3-6 days) and con-
cerned various sites. 

The exception being Team 3, a short duration
team, which in its report suggested that field trips
should be limited to one day but with focused
objectives. Karsenty (1996) notes that he found
field trips to have contributed to the sharing of
knowledge, and the assessment of C&I in oneÕs own
disciplinary field. However he doubts whether new
knowledge or gaps in representation could be
bridged during field trips. This would be true if
field evaluations were restricted only to field trips.
In reality, the evaluation process carries on in dis-
cussions with team members subsequently, and
through further information gathering and triangula-
tion with other sources of information. The purpose
of the field trip is to provide a common physical
frame-of-reference that allows objective discussion
of the C&I under development and to introduce
important information that might otherwise have
been overlooked. Its success is dependent on the
people concerned, their understanding of the
underlying issues and their ability to communicate
across disciplines. Obviously longer periods of
shared experience would be conducive to better
communication and to identification of gaps.
However factors such as organisational ability of
the teams, their focus and team dynamics have a
strong effect on the value and required duration of
field trips, as the reports of Teams 1, 2 and 5 reveal.

Beginning with the consensus building exer-
cise around Form 1 results, interdisciplinarity was
incorporated into the entire field test. All team

work was conceived as being interdisciplinary,
field visits were across disciplines for the most
part, evaluations on Form 2 were required to be
read, commented on and discussed by all team
members. Thus the final set proposed by each team
was the result of intensive interdisciplinary exer-
cises and discussion. This was acknowledged by
the experts, who singled out interdisciplinarity as
one of the great strengths of the method. However
it is clear that one or even two weeks is seldom suf-
ficient to break down all disciplinary barriers, even
using the tools we have employed. Most felt that
longer interdisciplinary exchanges would have
been better. Most participants also underscored the
importance of being able to discuss their ideas
with colleagues from the same discipline. As
Maynard and Shepherd also note, despite the
degree of interdisciplinarity being very high in
these small teams, three-member teams may be
below the critical size for C&I testing teams with
respect to enabling discussions both within and
across disciplines. Although each Cameroon team
only had three members there were in fact a large
number of experts from each of the disciplines
assembled at the same site and available for dis-
cussions. In the future, however, most tests will
involve only one team and not six as in Cameroon,
thus drastically reducing the number of experts at
the test site.

As in some of the previous tests language
proved to be a constraint to discussion and C&I
development. Apart from differences in the under-
standing and use of words between disciplines,
some experts also felt handicapped by their inade-
quate competence in either French or English, the
language of the three base sets and of some of the
briefing sessions. In retrospect we should have pro-
vided more tools to facilitate communication
between languages. Although the ATO set of C&I
were available in two languages,21 the other two
base sets were only available in English. Despite
our stipulation that all team members were to be
fluent in both languages, it would have been better
to have provided materials in both French and
English to the teams.

Obviously the logistics of managing the needs
of six teams concurrently was quite demanding.
This was especially true as negotiations with the
concessionaire could only be concluded very
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shortly before the test was due to begin.22

Communication between Cameroon and Indonesia
is difficult. For instance, the official letter from the
Minister of Environment and Forests inviting
CIFOR to carry out the tests of C&I took over five
months to reach Indonesia. All these factors result-
ed in delays to the test, little flexibility with respect
to the timing and an extremely short preparation
period. The result was a series of irritations for
team members that might have otherwise been
avoided. Although some experts were generally
satisfied with logistics (Mbolo 1996), most quite
naturally found room for improvement. Despite
this, as Maynard and Shepherd (1997) note, we
were successful in having six teams working on the
same subject in the same FMU without undue
crowding. There is no doubt that with greater lead
time, and with the logistics being handled from
within the country, it would be possible to run a
field exercise without any major problems. 

3.4.2  Content of the C&I proposed by
the Cameroon test teams

Any discussion of the content of the proposals
made by the six teams is difficult in the absence of
an objective and absolute measure for what consti-
tutes an ÔoptimalÕ set of C&I. Thus all the yard-
sticks we have used are comparative only. We are
either comparing among the six teams, or between
them and the results of previous tests. This we have
done using quantitative measures and qualitative
analysis, both of which involve some degree of
subjective Ôexpert judgementÕ on our part. In judg-
ing the merits and content of the C&I proposed by
the six teams, we need also to take into account the
baseline from which these C&I were developed. For
Cameroon this baseline is low. The Cameroonian
National Working Group on Forest Certification
provided us with a first draft of their C&I after
commencement of the test. The ONADEF group
led by Njib Ntep had also just commenced work on
C&I development. The timing of the CIFOR test
could thus be viewed as fortunate as it was con-
ducive to the work of these groups.

Examining the C&I proposed by the six teams,
it is clear that some confusion still existed about
how to distinguish between the four levels of hier-
archy. This we had also noticed in previous tests.

Although with the Lammerts van Bueren and Blom
(1997) paper all teams had a tool with which issues
could be more easily sorted into appropriate levels
of hierarchy, it is obvious that the complexity of the
issues concerned and a very limited period of time
in which to carry out the classification was too
much for the experts on occasion. Most of these
problems were corrected in preparing the synthesis
provided in Tables 12 to 16. Blom (1997) in her
analysis of how the DDB set was utilised by the
experts, notes that the base sets themselves show
weaknesses in this regard, thus also leading to such
misclassification. She points out that in one case a
criterion wrongly classified as an indicator had been
criticised because it was not measurable and did not
produce replicable results. However measurability is
not a feature of criteria as much as it is of indicators
or verifiers. She stresses the importance of clearly
distinguishing between the hierarchical levels. She
also suggests that it would be useful to make a dis-
tinction between attributes for criteria and attributes
for indicators. A manual for field evaluation of C&I
currently under development seeks to address some
of these problems (Prabhu et al. 1998). However it
is likely that there will be a need to carry out some
Ôconceptual cleaningÕ of such C&I sets after a test
has been completed, as part of a subsequent desk
exercise. We stress that sorting the key issues and
measures of sustainable forest management into
hierarchical levels is intended only to facilitate
improvements to the overall C&I package. There
is, in our opinion, little utility in allowing such a
classification exercise to become an end in itself.

3.4.2.1  Ecological C&I

In keeping with results from previous tests the eco-
logical C&I developed during the Cameroon test,
revealed similar underlying conceptual frameworks.
They showed high degrees of commonality and
were usually backed by a large number of verifiers,
although this varied among teams. 

All this suggests that the content of the ecolog-
ical C&I was generally satisfactory. Areas of weak-
ness include dealing with spillover effects, i.e.,
effects of the FMU on its environment and vice
versa. This weakness may have been exarcebated
because of the lack of a defined FMU at the test
site, however dealing with landscape-level interac-
tions is a complicated problem in itself. Maynard
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and Shepherd (1997) criticise that Ôgiven the
hypothesis that a particular forest is sustainable, the
ecologists seemed to want to try to identify all the
evidence which would prove the hypothesis, rather
than looking for the minimum amount of evidence
needed to disprove itÕ. Consider this statement in the
light of a definition of what Kolb (1994) considers
to be a healthy or sustainable forest ecosystem.

A forest ecosystem is healthy or sustainable if: 

¥ it had the physical environment, biotic resources,
and trophic networks needed to support pro-
ductive forests in at least some seral stages; 

¥ it possessed resistance to dramatic changes in
population or key organisms within the ecosys-
tem beyond what would be expected for suc-
cessional trends; 

¥ it had a functional equilibrium between supply
and demand of essential resources, such as
water, nutrients, light, and space, for most of
the vegetation components; 

¥ and it had a diversity of seral stages, cover
types, and stand structures that would provide
habitat for many native species and a frame-
work for all essential ecosystem processes.

The C&I proposed by the Cameroon teams
stay well within the bounds of this definition. The
problem lies in our current inability to define pre-
cisely what we mean by Ôa minimum amount of
evidenceÕ or C&I on the one hand, and appropriate
performance thresholds on the other. Without per-
formance thresholds it is not possible to define
non-sustainability. However our current knowledge
of critical thresholds in the tropical moist forests is
far from adequate. This leaves ecologists seeking
to define the conditions they find acceptable or
unacceptable based on experience, a situation that
may be currently acceptable, but that will be much
less so in the future. Thus Maynard and ShepherdÕs
criticism would appear to be too harsh.

On comparing the results of the Cameroon test
to the output of a recent workshop of experts on
biodiversity C&I held at CIFOR, we find that many
of the indicators and verifiers suggested by the
Cameroon teams are similar to those proposed by
the workshop (Stork et al. 1997). We have also

pointed out the similarity between the Cameroon
results and previous tests. We found that all the
commonalities listed in the Phase 1 report are con-
tained in our synthesis list. Stolte (1996) developed
a monitoring framework based on the ecological
C&I proposed by the Cameroon teams, which con-
tains recommendations on how this framework
could be realised within Cameroon. Thus we con-
clude that the ecological C&I proposed by the
Cameroon teams are a good platform for the
assessment of impacts on the ecology of the
forests. There will be need to further refine these
C&I, especially with respect to verifiers and per-
formance thresholds. Whereas improvement with
respect to verifiers may well emerge from further
iterations and rigorous review of this set of C&I,
improvements in performance thresholds will
probably require more specialised research. 

3.4.2.2  Policy and management for production
C&I 

Maynard and Shepherd (1997) rightly noted that in
many respects the foresters had the most clearly
defined work to carry out. The ATO C&I covered
forest management issues very thoroughly, giving
them a broad and strong base from which to work.
The main drawback for them was the lack of a
management plan within the FMU against which to
test the various issues. As a group they tended to
work more from their own previous experience
rather than with the evidence of the site before
them. But this was true of the other groups as well,
and is probably the result of having to resolve the
contradictions between the existing system and the
hypothetical minimum requirements of a sustain-
able forest management system.

Policy issues were given less attention than
they deserved considering their importance for sus-
tainability at the FMU level. However this was a
constraint of the time available to the teams and, as
such, the lower level of development is under-
standable. The principal issues emerging from the
proposals include the need for land-use planning,
sustained and adequate funding, strengthening of
institutions, reduction of pressure on forests
through intersectoral coordination and the need for
up-to-date information. Somewhat surprisingly
there was little suggestion that there was a role for
policy to secure rights of tenure and access.23 The
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policy-level C&I were proposed by foresters, social
scientists and, to a lesser extent, the ecologists.

There was more apparent diversity in the pro-
posals made by the foresters than was initially
expected. However for the most part their adapta-
tions were minor. As might have been expected the
foresters all identified the importance of a manage-
ment plan as being core to the whole sustainability
issue. Even so, most included the management plan
in a system which involved objective setting, plan-
ning, implementation, control and various feed-
back loops. This in fact is very similar to an
Environmental Management System, although the
Cameroon results do not have the same degree of
sophistication or completeness.

Two results stand out in this part of the
Cameroon C&I: the importance attached to NTFPs;
and the attention given by some teams to the
involvement of stakeholders in the planning
process.24 On the other hand there was a lack of
precision regarding silvicultural systems and
codes of forest practice, especially for harvesting.
These C&I reflect the current status of forest
management in Cameroon. The teams believed the
most pressing and important contribution to sus-
tainable forest management in Cameroon would
have to come from land-use planning, establish-
ment of FMUs, proper planning and effective con-
trol, rather than from silviculture or harvesting
codes. This may be true currently, but the near
future will show a shift in this emphasis to include
the latter two.

We find that there is still room for improve-
ment in the way most of the C&I are worded. Many
are too verbose and cover more than one issue,
where a simple, clearly formulated sentence would
have been preferable. This is especially true of C&I
related to the management plan. In general, C&I
oriented towards outcomes rather than prescrip-
tions are preferable as they leave more flexibility in
the hands of the manager to achieve the outcome.
Prescriptive C&I are especially in need of contin-
ual revision if they are not to be counterproduc-
tive and stifle innovation over time. This makes
them more expensive in the long run than outcome-
oriented C&I. However it will not always be possi-
ble or advisable to identify only outcome-oriented
C&I, as many forest managers in the tropics are
uncertain of how to achieve the results society
expects from forest management.

3.4.2.3  C&I related to impacts on social 
sustainability

Considering that the social scientists were the most
heterogeneous and least experienced group there is
a surprising amount of commonality among the
proposals made by the teams (Table 16). Maynard
and Shepherd (1997) point out that social C&I rep-
resent issues that are often multi-layered, contra-
dictory and shifting, much more so than the two
other groups. For example, resource access and
land tenure within an FMU are likely to be ordered
by one set of rules or laws which are recognised at
the national level (which change only very occa-
sionally); but there are then local traditional rules
and traditions Ð usually more than one set Ð which
by their nature tend to be adaptive rather than stat-
ic. Sikod (1996), in his note to the working group
on social C&I at the closing workshop of the
Cameroon test, illustrated some of the controversy
still surrounding social C&I. He suggested that it
was necessary to be more explicit about the links
between sustainability and issues such as benefit
sharing, local knowledge of management plans,
NTFPs, and access and tenure rights. Referring to
the last two he provides this dissenting view
point:

NTFPs Ð they are talked of by everyone as
being very important, at the same time as
improving well being, but in my experience
NTFPs have  nearly always been associated
with the most marginalised people and it is
only a sense of romanticism which makes you
all think they are important. I might almost go
as far as to say that NTFP use could be used as
an indicator for the vulnerability of the forest
rather than its sustainability.

Traditional land tenure rights Ð or rights of
access to resources

a) there is a presumption that there is a defin-
itive set

b) surely it is just this kind of right that is
allowing urban based well off people to
claim ancestral rights in forest areas and
pay people to go in and use chainsaws to
clear the forest
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c) these are systems which were born out of a
time when resources were perceived as
being abundant and sustainability has
never been a goal within such systems as
such so it is expecting to much to think that
they can help implement it now

d) A lot of comments are made about hard
edged boundaries and the defining of prop-
erty rights, surely one of the beauties of
many of these traditional systems is their
lack of precision, often determined by one
households needs, hunting trails criss cross-
ing one another Ômy brother can use it if he
has a bigger family than meÕ but by defining
them as of 15/11/Õ96 donÕt they immediate-
ly become rigid and inflexible, reflecting
the advantage of whoever has the greatest
influence in the community on that day

Given the lack of a clear definition, so far,
about the meaning of sustainability in the social
context, it is hard to be precise about what needs to
be measured. Colfer (1995), Colfer et al. (1995)
and Wollenberg and Colfer (1996) have provided
an interpretation of social sustainability in terms of
C&I that goes a long way towards improving this
situation. At the same time there is general agree-
ment that measures are required in this area. There
are some methodologies for measurement under
development by CIFOR (Colfer 1997), but none of
the teams were familiar enough with them for
extensive use during the tests. There will always
have to be a greater degree of local knowledge and
good judgement for the analysis of social sustain-
ability criteria. In the same way, heavy emphasis on
the skill, integrity and experience of the person
undertaking the work will be needed, since there
will never be time for more than minimum sample
sizes. Good selection, and good training, will be
paramount. There is a need to ensure that social
scientists on C&I teams are the most qualified
available, both because the problem is intractable
and because of the tendency to undervalue social
science input.

To set definitive limits to minimum data
requirements is hard enough in the context of
forest management or ecology, where it is possible
to set parameters, replicate the process a number of
times and then redefine the parameters. In the
social sciences replicability is far more difficult.
Even setting parameters in the first place may be
difficult, when the overall situation is affected by

so many off-site factors. Seasonal and temporal
changes, are also likely to be more dramatic than
for the other two disciplines.

The disparate nature of the social scientists and
the complexity of their task was reflected in the
output, which was far more heterogeneous than
that of either of the other two disciplines. The econ-
omists, in particular, tended to create a number of
new C&I. All group members tended to focus on
issues beyond the scope of the FMU as well as
within it, and identify the importance of national-
level policy C&Is as well as those relevant to the
local level. There was a tendency to be overly pre-
scriptive in some cases, proposing interesting but
controversial ÔremediesÕ as indicators or verifiers,
e.g., suggesting the inclusion of Ôvertical integra-
tion of productionÕ.

Nonetheless the social C&I overall reflect a
useful stepping stone in our quest for a more oper-
ational definition of sustainability from a social
and economic standpoint. There are interesting
contributions on how voice and co-management
can be linked to access to benefits and sustainable
forest management. 

3.4.3  Effect of available time on 
evaluation results

During the Cameroon test a great deal was achieved
in a relatively short period of time. However one of
the questions the test was to answer was just how
much time would be considered sufficient? Our
analysis showed that somewhere towards the end of
the two week (long duration) exercise the marginal
improvement per day had fallen off considerably.
Certainly all short duration teams expressed their
dissatisfaction with the amount of time available to
them. They agree that with more time they would
have been able to do a more thorough job of eval-
uating the C&I. This is very much less the case
with long duration teams. Team 5 for instance felt
with improved planning and equitable distribution
of work between the disciplines, 2 weeks would
just be enough for the exercise. If at all, not more
than a further two days would be required. The
Cameroon test shows that under pressure and with
adequate support even relatively inexperienced
personnel can be expected to progress a long way
down the line of understanding and implementing
an assessment of C&I for sustainability.

Time is required to understand and internalise
the objectives of C&I development, Eyog Matig
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(1996) noted that it took him a few days to com-
pletely understand the objectives and methods of
C&I evaluation. There is also a need to have
enough time to establish a basis for teamwork and
interdisciplinarity. Finally, at least two if not three
iterations are needed through the C&I. Ultimately
the quality of output will be determined not by the
number of hours put into the evaluation process,
but the number of effective iterations. This sug-
gests that there are ways and means of economis-
ing on time, including: 

¥ ensure that all team members have a thorough
understanding of the underlying concepts and
methods, if necessary through a training work-
shop;

¥ ensure that all home-based exercises have been
properly completed in advance of testing;

¥ eliminate language problems as far as possible;

¥ compile all relevant background information in
advance, including management plans, maps,
etc.;

¥ use electronic media as far as possible for data
input and analysis;

¥ minimise access distances to the field site; and

¥ provide support to ensure smooth organisation
and logistics.

Our comparison of the results of the Cameroon
test with the commonalities identified during
longer previous tests, reveals that even the long
duration teams did not have quite enough time.
Although it is probably not necessary for teams to
spend over a month evaluating and developing
C&I, as in the Phase 1 tests, they would need about
three weeks, including at least two clear weeks at
the field site, to allow time for a minimum number
of iterations through the C&I they are developing.
In all at least six iterations would be required: the
first two taking place through the Form 1 exercise
and the next three during the Form 2 period. A
final, sixth iteration would then take place during
the closing workshop.25 The amount of time
required per iteration will vary from situation to sit-
uation depending on the degree to which all the
above factors have an influence. 

3.4.4   Effect of composition and team
strength

We were interested in the composition of the teams
because this is a factor that can be influenced quite
simply by an institution interested in developing
C&I. As the base sets, site, background information
and logistics provided to the teams was the same,
the variation among the teams could have either
been due to the amount of time available to them or
due to the composition of the teams. Our quantita-
tive analysis of the results of the six teams suggest
that of the two factors, the more important influ-
ence was the composition rather than the amount
time available. Composition of the teams is com-
plex, involving experience, disciplinary back-
grounds, cultural and professional outlooks and
personality structures. It is in fact a whole set of
variables. It was not feasible to carry out a con-
trolled study of any one of these variables during
the Cameroon test. 

Examining the results of the Cameroon test we
find that the team with the lowest average age and
professional experience (i.e., Team 4) was easily as
good as, if not better than, teams with more experi-
ence. Teams with a great deal of experience at the
test site did not perform better than those that had
never visited the site prior to the test, as shown in
the results of Teams 2 and 4 in comparison with
Teams 1, 5 and 6. Sikod (1996) notes that Ô[T]he
combination of nationalities is beneficial.
Nationals having a better knowledge tend to con-
centrate faster on relevant national issues, however
expatriates are more open and may help identifying
new issuesÕ. Our analysis of the very narrow data-
base suggests that this may be true.

Maynard and Shepherd (1997) note that the
three-person team worked very well in terms of
personal dynamics. Everyone had to be fully
involved, and the level of interdependency led to a
far greater level of interdisciplinarity than might
have been expected.  Where there happened to be a
natural team dynamic with valuable Ôsupplemen-
taryÕ skills, such as good group management, facil-
itation and creative thinking, the intensity of the
small group worked extremely well.  Where there
was not that dynamic or there was any kind of per-
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sonality clash or major professional difference, the
fact that there were only three people compounded
any problems. While there are a number of advan-
tages in having only three experts on a team, the
range of skills and experience needed within the
group to give thorough coverage in all aspects in
each discipline will only be found in such a small
number of people if they are carefully selected.
Although we used three-member teams in
Cameroon, there were in fact a large number of
experts with similar disciplinary backgrounds
assembled on site. As we have already pointed out
disciplinary discussions are just as important as
discussions across disciplines. From this point of
view, and in the interests of reducing the risk that
illness or personality clashes could pose to a three-
person team, we suggest that teams should usually
have five to six members, unless access to qualified
discussion partners can be ensured.

Although there was an overall strategy in the
way the teams had been put together, the presence
within each of a good manager/facilitator was pure
chance.  In this area, there needs to be more sys-
tematic team selection. While it is hard to spell out
exactly what makes a good contribution to team
dynamics, it did seem that a clear understanding of
the objectives and management of C&I were more
important than disciplinary expertise alone. It was
an advantage when a team member was willing to
have the most basic assumptions of his/her disci-
pline challenged, without being too protective, and
in some teams it was unfortunately all too common
for much group time to be taken up by one member
defending a passionately held minor point which
did not contribute to the overall process. The ideal
qualities were perhaps present in those who had
enough confidence in their own ability and experi-
ence to absorb the scrutiny of others, and those who
were fresh enough to their subject not to be overly
dogmatic. 

3.4.5  Replicability of results

In Sections 3.2.2 and 3.2.3 we have shown that
the degree to which teams proposed similar C&I
varied somewhat but, in general, it was lower than
we expected. We believe this to be a result of two
factors: firstly the composition of the teams and
secondly the amount of time available. Obviously
each expert brought his or her unique experience,
interests and conceptual approach to the common
problem. This resulted almost immediately in a

rapid diversification of the common base set of 220
C&I. With time however there was a trend towards
convergence around similar issues. We do not
expect independent teams to converge on exactly
the same issues within the duration of a test of
C&I, such as the ones we have carried out,
although at the core these issues would be very
similar. It is doubtful that any C&I process based
on expert opinion would lead to the development of
replica sets of C&I. 

Comparing the results of the Cameroon test, as
represented in the synthesis tables, and those of
other tests, we found all commonalities to have been
covered. In general replicability of results was with-
in expectations, if allowance is made for the fact
that the Cameroon results do not represent the out-
put of a single team. We believe our synthesis would
have been very similar to the output of the closing
workshop, had it functioned in the way intended.

In Annex I we present the C&I from the ATO
set and the Cameroon synthesis that are not held in
common. Analysing these differences it is clear
that for the most part these differences are simply
in the degree of detail. The exception is policy-
level C&I which are handled more thoroughly in
the ATO set. Some of the ATO C&I not included in
the Cameroon synthesis seem to be somewhat
repetitive, so that their exclusion would not affect
the utility of the Cameroon set. The main differ-
ences relate to the inclusion in the ATO set of
research, the amount of emphasis given to planta-
tions, the level of detail with which the principle on
the permanent forest estate is treated, the more
detailed treatment of silvicultural systems, the
emphasis placed on feedback and revision mecha-
nisms, e.g., for harvesting and silvicultural stan-
dards, and the attention to human health. On the
other hand the Cameroon set generally has better
verifiers, especially for ecology, includes C&I for
economics, introduces the capacity for social
organisation as an indicator and puts a much higher
emphasis on stakeholder participation. Its neglect
of plantations stems from the relative unimpor-
tance of plantations in the Kribi area. Research
may have been ignored because of the amount of
Tropenbos research being carried out.

As in previous CIFOR tests the main contribu-
tion of the Cameroon test to the cost-effectiveness
of the C&I was the identification of what was con-
sidered a Ôminimum setÕ. We suggest that this is the
most important step towards reducing the costs of
an assessment exercise. While it is also important
to know the cost of assessing a particular indicator
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and its associated verifiers, this information will
tend to be very site specific. Factors affecting these
costs are the amount of information already avail-
able and its quality. For instance, if information is
available from long-term monitoring, this could be
readily used. However if it is not available alterna-
tive sources have to be sought which can vary con-
siderably in nature, accessibility and reliability.
Determination of exact costs involved in assessing
verifiers was beyond the remit of the Cameroon
teams. 

The DDB set was found to be generally less
useful. A number of experts felt that it was difficult
to understand and very difficult to apply at the
FMU level. Some issues were picked up only from
this set, notably cultural integrity and the need for
a national environmental quality policy. The DDB
set is currently under major revision (Blom 1997).

On the one hand our results from Cameroon
indicate that independent teams employing the
IFGM will not deliver results that are exactly the
same. On the other hand, we find that on the whole
the results are sufficiently similar as to establish the
utility of the IFGM. Certainly this is underscored
when we compare the Cameroon synthesis with
results from other tests. The IFGM, with its series
of filters, field evaluation steps, stakeholder
involvement and peer reviews, has delivered a use-
ful and acceptable C&I platform for sustainability
assessment, fulfilling thereby its primary objective.
Until we have alternative cost-effective tools to
determine what within reasonable doubt constitutes
a Ôminimum number of relevant and scientifically
appropriate C&I with which to adequately assess
sustainable forest managementÕ, we suggest that it
will not be possible to do so without expert opinion.

Results and Discussion
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In this section we present our conclusions with
respect to the methods and the C&I developed dur-
ing the Cameroon test. 

4.1  The IFGM

In the IFGM we have a method for field evaluation
and development of C&I that is robust and flexible,
because it is based on expert opinion. It builds on
existing knowledge not only through the experts,
but also through the incorporation of existing sets
of C&I as a starting base. It is capable of injecting
a relatively high degree of interdisciplinarity fairly
quickly and continuously into the process of C&I
development, ensuring thereby that the results are
more widely acceptable. It enables participation
and inputs from a wide group of local stakeholders.
The results are practice-oriented, subject to itera-
tive improvement and peer review. These are the
main strengths of the method.

One of its principal strengths is also its main
weakness. The IFGM is heavily dependent on the
composition of the team of experts. The experts
must be capable of teamwork, and must have a
sound knowledge of their fields and the purpose of
the exercise. We have pointed out other attributes
that these experts should have. Even if they fulfil
these requirements it will not be possible to entire-
ly filter out biases introduced to the C&I they pro-
pose, be this through omission or inclusion of
issues. It will also not be entirely possible to filter
out human error in a process that is extremely tax-
ing of the mental and conceptual capabilities of the
experts. Thus the results of an IFGM process will

always have some weaknesses, despite all the fil-
ters and reviews built into the system. We suggest
it would be unusual and therefore unreasonable to
expect a flawless result from a system that is so
heavily dependent on human judgement, given the
time constraints. 

However our conclusion has been that, despite
some weaknesses that need to be resolved, the
IFGM is a useful tool Ð it builds on the strengths of
human experts, but dampens the negative effects to
a large extent. Its utility lies in its ability to allow
experts in particular domains to interrogate an
existing knowledge base quickly and efficiently.

It is important to understand that the IFGM
was not designed to deliver new knowledge, nor
can it deliver an in-depth analysis of a situation. If
either of these are an objective we suggest that
more fundamental research, possibly over longer
terms, would be required. If on the other hand there
is need for a tool that could quickly and reliably
develop an appropriate set of C&I for a given
FMU-level situation then the IFGM would seem to
have obvious advantages. We foresee the IFGM as
a tool to adapt generic templates of criteria and
indicators for sustainable forest management to
particular needs and contexts. Beyond this it could
be used to deliver a platform of C&I for building
consensus on sustainable forest management. Used
in the manner we have followed during the CIFOR
tests, the IFGM could very easily be used to iden-
tify core sets of C&I for larger geographical areas
than a single FMU.

We summarise our understanding of the ele-
ments that should be incorporated into an IFGM-
based evaluation and development of C&I at a

4.  CONCLUSIONS



particular site in Table 17. We anticipate a period of
between three and four weeks for the assessment
would be necessary. It may be possible to reduce the
time further to about three weeks in total, but clear-
ly compromises have to be weighed up carefully.

It is important to note that:

¥ close attention needs to be given to the selec-
tion of team members;

¥ there seems to be something of a correspon-
dence between smooth interdisciplinary com-
munication and good results;

¥ residing within the concession area during the
test has important advantages;

¥ managing three-member teams is easier than
managing larger teams, unless there are con-

flicts between team members, but larger teams
have a greater depth of experience and are
more certain to have the necessary Ôcritical
massÕ; and

¥ a workshop directly following an exercise of
this kind to examine the results of several
teams requires a longer period of preparation
(and either a smaller group of participants or
division into smaller working groups) if it is to
work effectively.

In terms of the overall costs involved in C&I
evaluation and development we can conclude that
some savings are possible as far as time is con-
cerned. They will be greater if it is possible to
reduce ÔdowntimeÕ due to travelling, logistics, etc.
We have also been able to show that even younger,
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Selection of sites, collaborators Well in advance Either 5-6 team members plus one coordinator,
and team members or three team members with appropriate access 

to back-up scientists/professionals

Filter #1 Briefing documents to team First activity/1-2 days Briefing book contains methods, TOR and 
members for reading forms plus site information, including data on

management, ecology and people.  

First briefing of team members At least 3 days later/ Ideally this would be a one-day training 
by project staff 1 day session

Home-based evaluation of C&I Approximately 14 days Objective: mark C&I for selection or rejection
in base sets before the test/2 days

Form 1 sent to coordinator for Approximately 10 days 
collation before the test

Comparison and collation of To be completed by the 
results from Form 1 by arrival of team members 
coordinator at assembly point/site

Arrival of team members at Day 0: At least 3 weeks 
assembly point after initial documents 

were received

Discussion of results from From arrival onwards/
Form 1, finalisation of subset 2 days
for field testing, after discarding 
overlaps, redundancies, and 
determination of cut-off scores 
and selection of ÔpriorityÕ C&I

Assignment of C&I from the  By Day 2 after assembly
subset to each member of  
the team

Table 17.  Suggested schedule of operations for the IFGM

Phase Activity Timeline/Time required Remarks
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Filter #2 1. Entry of C&I on Form 2 Day 3 onwards/2-3 days These discussions usually take place in the
2. Meeting with policy makers, optional, only if policy national and relevant state, province or district

regulatory institutions and C&I are to be included capitals. This is extremely important in order to
policy ÔinfluencersÕ in the set clarify the frame of reference for management

and establish interdisciplinary cooperation.

Field evaluations at the FMU Day 3 onwards It is during this phase of the testing that the C&I 
(or Day 6 onwards)/ undergo the most qualitative changes, although 
14 days their quantity may not change very much.

Formal team discussions of Every third to fourth Participation is not restricted to expert and 
C&I day during the 14 days project team members. Forest managers and 

other stakeholders are invited to participate in 
small numbers.

Initial compilation of results From Day 17/3 days Preparation for Closing Workshop. Only team 
based on Form 2 evaluations and project members.

Analysis of results by team From Day 20 on Does not involve all members. This should be
leader/coordinator restricted to about 1 week, so that the memory 

of the test is sufficiently fresh for team members

Filter #3 Closing Workshop Around Day 28/3 days This is the final phase of each test and the single 
most important review the C&I are subjected
to.  Modifications and rejections are permitted.

Short review of test, Day 30 Only team and project members.
completion of reports

Preparation of final report This may be completed By team leader only
up to a month or two 
later/roughly 7-10 days

Total working days required 26 days An additional 7 to 10 days would be required 
by all team members for the team leader. The coordinator will need 

considerably longer.

less experienced experts can make valuable contri-
butions to C&I development. So savings in terms
of personnel are also possible. However there are
several other factors to be taken into account. It is
possible to lower costs by using three-person
teams, however there is an associated increase in
risk of failure that needs to be taken into account.
Generally the results of the Cameroon test suggest
that savings, while possible, will not be dramatic
when compared to previous CIFOR tests of 34 days
duration with five-member teams. 

4.2   Contents of the C&I

This was the first time C&I were developed in par-
allel exercises, allowing us to gauge for a given set
of conditions the diversity of responses possible.

The Cameroon test showed that different approach-
es are possible under these conditions, but it also
made clear that the basic expectations of forests
and the approach to measuring their fulfilment was
very similar. It is important to stress however that
the results were not identical. In the previous sec-
tion we concluded that these differences could be
partly attributed to weaknesses in the IFGM.
Another substantial part of the variation is attribut-
able to the fact that the broad definition of sustain-
ability, as was composed in Cameroon, cannot be
entirely separated from the group of people
involved. This is because the impetus for the
process is at least partially fuelled by the need for a
social consensus. 

Turning now to the question of the utility of the
outputs of the six teams, we conclude that barring
a few Ôflights of fancyÕ the results are by and large

Conclusions

Phase Activity Timeline/Time required Remarks

Table 17 continued
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practicable. The significant difference is the degree
to which the definition has been decomposed into
principles, criteria, indicators and verifiers. Some
teams have put a higher demand on prospective
assessors, providing them with fewer and larger
steps by which to integrate the relevant information
into a decision. Decision making is thus somewhat
simpler. Others have provided many more smaller
steps which serve to enhance the transparency of
the decision process. Our synthesis has sought to
bring together the best of both approaches. These
synthesis tables we feel provide a sufficiently con-
cise yet comprehensive platform of C&I to enable
assessment of forest management in the field. This
is not to say that there are no weaknesses, such as
in the policy area.

We identified some gaps in the Ômanagement
for production of goods and servicesÕ C&I, with
respect to both indicators and verifiers. The veri-
fiers for social C&I need strengthening. The eco-
logical C&I were probably the best developed of
all. Another weakness we felt was the tendency on
occasion to be overly prescriptive, at times forcing
a previously held view on to a new situation. 

There is a need to define or improve perfor-
mance thresholds for almost all of the verifiers.
This is a difficult task usually involving a lot of
site-specific information and a clear idea or agree-
ment on management objectives. For example, in a
forest that also serves as a water catchment the
performance threshold for water quality would be
much higher than in one where the main output was
going to be timber. Similar examples could be
found for conservation targets vs. utilisation targets.
It is ultimately with the further development of the
verifiers that we would be able to make any realis-
tic estimates of the costs and the cost-effectiveness
of an assessment based on C&I. Failing this infor-
mation we can only reiterate that by identifying
C&I that are relevant, objective and information
efficient we have made a big contribution towards
cost-effectiveness.

On the whole the results of the Kribi test will
be a very useful platform for further development

of criteria and indicators in Cameroon. They can be
used as the basis for other tests planned by
ONADEF. There will be a need to consider how
such FMU level C&I can be linked with national
policy and objectives. Ultimately C&I will have to
cover both the horizontal variation in geographic
space, and the vertical variation in political space
from the national level to the FMU. 

Comparison with the ATO set has shown that
the Cameroon results, as represented by the syn-
thesis tables, are somewhat less detailed but on the
whole there was a greater contribution towards the
development of verifiers. There is important infor-
mation for the ATO from the analysis of the
Cameroon results. For the most part their C&I
seem to have a wide applicability. There are also
options for streamlining the ATO set, especially
with respect to C&I related to management for
production. We believe they will be an important
input towards developing a regional C&I template
for the ATO countries. This kind of a template is
useful for forest managers as it promotes the
development of C&I for their forest management
units. 

We believe it is the incorporation of such C&Is
into the management plans of FMUs that will lead
ultimately to improvements in management,. Much
as there must be clarity about objectives and targets
in the management plan, there must also be an indi-
cation of how an external assessor could determine
whether these objectives have been met. This must
be expected of all forest management units aspiring
to put their management on a sustainable basis. In
the final analysis the C&I must enable an external
assessor to establish for a given FMU the existence
and condition of an adaptive management system
that is capable of maintaining an existing satisfac-
tory performance or of mitigating a poor one over
time. Performance in this case would be measured
on the condition of the ecological, social and eco-
nomic systems. We do not think the Cameroon
results in themselves are sufficient to enable such a
decision. They are however an important step in
this direction.

Conclusions
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Objectives: 

Identify criteria and indicators that are objective, cost-effective and relevant to the sustainable management
of forests, based on tests of existing sets of sustainability criteria and indicators. These sets are the criteria
and indicators of the African Timber Organization (ATO), Dutch Working Group and a compiled set.

Background information: 

Criteria and indicators for sustainable management of forests will be evaluated on their cost-effectiveness,
plausibility, acceptability and feasibility in a series of tests, within the framework of a consultative process
with participating countries in Asia, Africa, Latin America and Europe. The final output of the project will
consist of recommended generic and regionally relevant criteria and indicators incorporated within a system
to evaluate the sustainability of forest management. It is important to note most if not all criteria and indi-
cators to date have been designed to test whether management is potentially sustainable and not sustain-
ability itself. Hence they constitute perceptions of best management practices or good forest stewardship.
Evaluation of these criteria and indicators will need to take this into account.

The test in will be the sixth of these tests. The first test  was carried out in Germany (Bovenden) in
November 1994. The second test took place in Indonesia (PT. Kiani Lestari, East Kalimantan) in March
1995. The third test in Côte dÕIvoire (Haut Sassandra, Bossemati�) in June 1995. The fourth and fifth tests
took place in October/November 1995 in Brazil (CEMEX, Santarem) and Austria (Gföhl, Krems) respec-
tively.

It is important to note that we are trying to identify a minimum set of reliable and cost-effective crite-
ria and indicators focusing on the Kribi forest area (Wijma concession) as the case studies. The assessment
of the management of the Wijma concession is expressly outside the terms-of-reference, as this is not the
objective of the test. Nor are we attempting to define a definitive set of criteria and indicators for the whole
of Cameroon. Although criteria and indicators are important for the certification process, certification is
only one of several prospective utilisers of criteria and indicators. This project concentrates solely on crite-
ria and indicators for sustainable forest management and does not deal with certification.

The criteria and indicators recommended by the consultant and his or her team members will serve as
an instrument for improving the methodology and means of testing or developing reliable criteria and indi-
cators, and will be compared and analysed in the light of results from other tests conducted under this pro-
ject for this purpose. They will also serve as a platform for discussion during the workshop.

Annex A

TERMS OF REFERENCE FOR EXPERTS 
INCLUDING SCHEDULE OF ACTIVITIES
Terms of Reference for consultants on long duration teams of the Cameroon Test
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Basic requirements: 

Consultants are expected to:

1. Be well informed on all developments pertaining to sustainable forest management in their fields, as
they will act as the resource person for the team on their subject(s) of specialisation.

2. Have a good understanding of current debates on evaluation of sustainability and certification.

3. Be ready to work in a multidisciplinary team under the coordination of the CIFOR project-coordinator.

4. Comply with the procedures set out for the test in this document, and the briefing book.

5. Have a good working knowledge of the French and English languages. Knowledge of local
Cameroonian languages will be an advantage.

7. Inform himself/herself of forestry conditions in West and Central Africa, especially of management
practices in Cameroon.

8. Report back to his/her home institution/organisation on the results of the test as applicable.

Methods to be used:

I)  TEAM CONCEPT

The team is to act as a cohesive multidisciplinary unit to evaluate the selected criteria and indicators. The
need for inter-disciplinary communication is stressed. To achieve this team members must:

1. Maximise exchange of information. This will take place both on an informal basis and more formally
during designated daily ÔdebriefingÕ periods, team discussions and workshops.

2. Carry out operations both within and outside their areas of specialisation.

3. Take an active and creative role in all discussions and workshops.

II)  EVALUATION OF CRITERIA AND INDICATORS

a) Home: For the test in Cameroon, C&I will be evaluated for a period of 3 days at the home bases of con-
sultants (see Schedule). This will include any necessary discussions and study of files.

b) Field: Field evaluation of biophysical and social criteria and indicators will be carried out for a period
of 12 days.

c) Internal reviews: During the field phase 4 days will be dedicated to internal reviews, discussions and
report writing.

When evaluating the validity of criteria and indicators either during the office or field phase, the consultant
must consider the following:

¥ Is this criterion/indicator important for the assessment of sustainability?

¥ What is the moving spirit behind the criterion or indicator? Is this being respected during the evaluation?

¥ Is there a better way of expressing the criterion or indicator?

Annex A
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¥ Is it possible to suggest upper or lower limits for the criterion or indicator concerned?

¥ Does this criterion/indicator merit recommendation in a final set of reliable and cost-effective C&I rele-
vant to the conditions prevailing at the site?

Furthermore it is very important to:

¥ keep in mind the comparative nature of the test and the objectives of the research programme;

¥ give preference to simply measured, easily understood criteria and indicators over more complicated
ones;

¥ be prepared to formulate new criteria and indicators where deficits have been recognised;

¥ keep in mind the need to identify a minimum set of criteria and indicators;

¥ seek a small number of integrative rather than many detailed, dissective criteria and indicators.

Evaluation of criteria and indicators will take place iteratively in two major steps:

1) First comprehensive and broad evaluation of all criteria and indicators based on responses to a lim-
ited number of questions contained in Form 1. The first review of all criteria and indicators will take
place during the preparation period at the consultantÕs home base.  Subsequent reviews will take place
during field testing and discussions using the Wijma concession as a focus. 

The consultant will use the comprehensive evaluations to develop with other team members a subset of
priority criteria and indicators. The subset will represent the consultantsÕ view of what constitute the
most important criteria and indicators for assessing sustainability of the ecosystem, the management and
social systems, based on the existing sets of criteria and indicators.  

2) Detailed field evaluation of a subset of ÔpriorityÕ criteria and indicators.
The team will divide responsibilities along the lines of specialisation and experience of team members
for the subsequent investigation of the validity of criteria and indicators. Each team member will lead a
detailed evaluation of a subset of such criteria and indicators. The subsequent investigations will be car-
ried out in a flexible and innovative manner, which will include for example the formation of small
interdisciplinary task-oriented teams. The field exercise will be used to test the viability of the selected
criteria and indicators. Form 2  will be utilized as a basis for this evaluation, however the consultant is
encouraged to develop additional evaluation methods and materials as needed.

For the purpose of these investigations, consultants are encouraged to bring with them reference litera-
ture important to their areas of specialisation.

The results of the investigations will be reviewed and synthesized in a series of group discussion ses-
sions by the team. These discussions will provide a basis for the report to be presented at the closing
workshop.

III)   WORKSHOP

The consultant will attend at least the first of the workshops listed below, during the course of the test.
Participation in the second workshop will be subject to a separate communication.

Terms of Reference for Experts including Schedule Activities
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Initial Workshop (October 28). The aim is to make the methodology of the field testing clear to all team
members. Suggestions for modification of the methodology may be made. During this workshop members
will select the priority set of criteria and indicators, from the existing sets. Each selected criterion or indi-
cator is to be cross-referenced (as far as possible) to similar criteria and indicators in the remaining sets.

Final Workshop (November 14-16). To discuss:

1) the similarities and differences between the results obtained by the six teams;

2) their consequences for the methods used to develop and test C&I; and

3) the recommended criteria and indicators with respect to their cost-effectiveness and usefulness as eval-
uation tools.

IV)   EXPECTED OUTPUTS

A) Report on initial evaluation of all selected criteria and indicators. This report will consist of com-
pleted Form 1. 

B) Report on evaluation of criteria and indicators recommended by the consultant. The consultant
will be expected to provide detailed justification for his/her recommendations, essentially on Form 2.

C) Report on evaluation of methodology. The consultant will give a concise report on his/her evaluation
of methodology.

D) The final report of the test will summarise the results of all other reports and the closing  workshop. It
will be prepared by the team leader.

V)   OTHER

Additional documents such as the briefing book, schedule of operations, procedures for data collection,  pro-
cedures for evaluating criteria and indicators, and the criteria and indicators themselves are to be considered to
be parts of the Terms-of-Reference.

VI)   TIME AVAILABLE/DEADLINES

Test duration: October 28 - November 16, 1996

Reports A) & B) (first iteration) completed by: 28.10.1996

Reports A) & B) (final) completed by: 13.11.1996

Report C) completed by: 16.11.1996

Report D) completed by: 18.11.1996

Annex A
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Schedule of test in Cameroon:

Activity (in chronological order) Time Venue

1) Preparation, Form 1 3 days Home base
Arrival in Kribi/Field site on October 27/28 - Field Phase

2) Introductory workshop to discuss methods,  to effect initial 1 day Oct. 28, 1996
selection of priority criteria and indicators and set tasks

3) Field site 12 days
parallel investigation of management, biophysical and 
social  criteria/indicators at the forest management unit level

4) Mid-term review (November 5) 1 day

5) Preparation for closing workshop, completion of report 2 days

6) Closing Workshop 3 days (if applicable)

Total: 19/(22) days

VII)   INTER-TEAM EXCHANGE OF INFORMATION

As one of the main objectives of the test in Cameroon is to compare results among teams, for the duration
of field testing the consultant must not in any way communicate his or her results to persons other than his
or her team members or to CIFOR support scientists, in order not to unduly influence the results of other
teams.

Terms of Reference for Experts including Schedule Activities
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Summary

Tests of criteria and indicators for sustainable forest management in Kribi

Dates: October 20-November 18, 1996

Objectives:

1. Testing and developing criteria and indicators for sustainable forest management suitable for the forest
sites of Kribi area in Cameroon, based on existing (global, regional or national) sets of C&I.

2. Evaluation of the consistency of testing methods.

Methods:

Objective 1: Testing and developing C&I for the Kribi site will be carried out based on the ÔIterative
Filtering and Generation MethodÕ developed by CIFOR. This method is based on interdisciplinary expert
evaluation and adaptation of existing C&I to a particular set of site conditions. Three major steps of the
process can be distinguished:

a) Preliminary single discipline evaluation of the all C&I in the Ôbase setÕ (see Annex E). This is done
by each expert at his or her home base. The principal objective is to identify obviously redundant C&I
and carry out an initial desk-based evaluation of the remaining C&I.

b) Interdisciplinary field evaluation of a selected subset of the Ôbase setÕ. This involves inter-disciplinary
interactions, site visits, discussions with stakeholders in order to identify the minimum number of
reliable, relevant and cost-effective C&I for the site concerned.

c) Experts workshop to discuss results. The closing workshop has the aim of reviewing the results of the
testing exercise and commencing discussions on their applicability beyond the selected site.
Participants are experts from different disciplines and institutional backgrounds. Detailed discussions
take pace mainly along disciplinary lines in working group sessions. Plenary sessions and presen-
tations provide for an exchange of information between groups. The  workshop has a duration of
three days.

Annex B

EXCERPT FROM BRIEFING BOOK, 
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Objective 2: Tests of consistency of results using the ÔIterative Filtering and Generation MethodÕ. Six dif-
ferent three-member teams will carry out tests of C&I using the same methods and at the same site. By com-
paring the results of these six teams information on their consistency will be obtained. 

In order to assess time needs and understand cost implications of testing C&I the six teams will be divided
into two groups. The first group of three teams will spend approximately seven days field testing C&I (plus
three days of home-based evaluation). The second group will spend fourteen days field testing C&I  (plus
three days of home-based evaluation).

A major focus of the closing workshop will be on understanding the differences and the similarities among
the C&I proposed by each of the six teams.

Introduction

The purpose of this manual is to introduce the methods developed by CIFOR for generation, development
and evaluation of criteria and indicators (C&I) for sustainable forest management at the forest management
unit (FMU) level. 

C&I are tools which can be used to conceptualise, evaluate and implement sustainable forest management.
They may be identified at various levels: global, regional (and ecoregional), national and subnational or, as
in our case, at the FMU level. National level C&I have been developed essentially as reporting and moni-
toring instruments, not as standards with which to assess sustainability. On the other hand, the development
of C&I at the FMU level has been largely for the purpose of assessing sustainability and, to a lesser degree,
as tools to facilitate the implementation of better management practices. Just as it is unlikely that a single
set of C&I will apply uniformly across the globe, it is equally unlikely that a set of C&I developed for the
national level will be meaningful at the forest level. 

Figure 1 illustrates the entire CIFOR process of  developing C&I for sustainable forest management at the
FMU level. It also reveals where in this manual the information relevant to each stage in the process can be
found.

Objectives of C&I testing

The principal aim of field testing is to identify criteria and indicators that are objective, cost-effective and
relevant to the sustainable management of forests. The focus will be on identifying the smallest number of
C&I needed to reliably assess forest management in a cost-effective manner. The process of identifying
these C&I will be based on evaluations of C&I of the African Timber Organization (ATO), Dutch Working
Group and a compiled set (together they constitute the Ôbase setÕ, see Annex E). In cases where gaps exist,
or existing criteria and indicators are not deemed to be suitable, new or substitute C&I are to be generated
which fulfil the conditions listed above. This is an iterative process which will involve multiple stake-
holders.

It will be important to recall that the focus is on a particular FMU. The main focus will be on indicators.
Evaluation and development of criteria and verifiers will play a subordinate role. It is suggested that prin-
ciples need not be evaluated.

The secondary aim is to evaluate whether the Iterative Filtering and Generation Method produces consistent
results, by using six different teams to carry out tests of C&I using the same methods and at the same site.
Comparison of the results from these six teams will provide information on the consistency of the Iterative
Filtering and Generation Method.  

Excerpt from Briefing Book, Form 1 and 2
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In order to assess time needs and understand cost implications of testing C&I the six teams will be divided
into two groups. The first group of three teams will spend approximately seven days field testing C&I (plus
three days of home-based evaluation). The second group will spend fourteen days field testing C&I  (plus
three days of home-based evaluation).

Conceptual framework

The conceptual framework is designed to provide a context and guidelines for the development of C&I.
Such a framework:

¥ defines the main terms, such as principles, criteria and indicators;

¥ places them in the context of sustainable forest management;

¥ defines the constraints under which assessment of sustainability takes place;

¥ facilitates the operationalisation of the elements by elaborating the hierarchical links and relation-
ships among the elements;

¥ provides a strategy for developing an operational and cost-effective assessment system; and

¥ permits the identification of a minimum number of reliable C&I for each test site.

The conceptual framework is also necessary to provide the teams of experts with a common frame of refer-
ence for their work. Without such a frame of reference, interdisciplinary teamwork will be very difficult, and
cross-site comparisons risky.

Annex B
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Excerpt from Briefing Book, Form 1 and 2

Figure 1. Flowchart of the entire CIFOR process of  developing C&I for sustainable forest management
at the FMU level. 
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FORM 1 AND FORM 2

TESTING CRITERIA AND INDICATORS FOR THE SUSTAINABLE MANAGEMENT OF FORESTS

Response Form No. 1: Evaluation of all criteria and indicators
Instructions for users

Purpose of the form

The objective of the response form is to enable a preliminary evaluation of all criteria and indicators to
determine, based on best professional judgment, the most important ones for assessing sustainability of the
ecosystem, management and social systems. This first examination should concentrate on eliminating only
the most obviously deficient criteria and indicators. The results of this first evaluation will be discussed with
other panel members in Kribi, to determine the subset considered by the team to be ÔpriorityÕ criteria merit-
ing further and more detailed evaluation.

Method

The criteria and indicators are to be evaluated in the context of conditions in at the FMU/country. The task
of a system to evaluate sustainability is to assess the satisfaction of the following two conditions:

1. ecosystem integrity is ensured/maintained; and

2. well-being of people (primarily local people) is maintained or enhanced.

These conditions represent the biophysical, social and temporal elements of sustainability and are discussed
in greater detail in the Briefing Book. Fulfilment of the above two conditions is expected to takes place con-
tinuously over long but not infinite periods of time.

The following five questions have been designed as aids to focus on important attributes of criteria and indi-
cators and enable the elimination of obviously deficient criteria and indicators.

1. Closely and unambiguously related to the assessment goal? = Directly/obviously/intuitively/log-
ically linked to criterion or to sustainability

2. Easy to detect, record & interpret? = Easy to get the information, straightforward?

3. Provides a summary or integrative measure? = Summarises/integrates a lot of information, is it
information efficient?

4. Adequate response range to stresses? = Does the indicator continue to give you useful and mean-
ingful information over a wide range of situations?

5. Important and therefore selected as ÔpriorityÕ? = Is it relevant and appropriate? Is it useful ? Is it
worth further investigation during the field phase?

➔ Please use a scale of 1-5 in answering the five questions listed on Response Form No. 1. 
➔ Please photocopy the form as required. 

Please try and record your responses on the attached simple program. Remember to make print outs for
safety!

Annex B
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Excerpt from Briefing Book, Form 1 and 2

Form 1: Evaluation of all criteria and indicators

Please use a scale of 1=poor; 2=fair; 3=satisfactory; 4=good; 5-very good

Source No. of C/I Class Closely and Easy to Provides Adequate Important
as printed (P, M, unambiguously detect, summary response and therefore
in source E, S, related to the record & or range to selected as

document F) assessment interpret integrative changes ÔpriorityÕ?
goal? measure? in levels Yes=1

of stress? No=0
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TESTING CRITERIA AND INDICATORS FOR THE SUSTAINABLE MANAGEMENT OF FORESTS

Response Form 2
Instructions for users

1.  This form has been designed to record assessments of criteria and indicators selected for more intensive
evaluation, after analysis of Form 1. It has also been designed to provide a transparent record of how
you reached your conclusions.

2. Filling in the form. 

a) The first six unnumbered boxes on page 1 identify which panel member is primarily responsible for the
evaluation of the criterion or indicator (ÔEXPERTÕS INITIALSÕ), which of the sets it originated from
(ÔSOURCEÕ), its number or reference as recorded in the source (CRITERIA NO. OR INDICATOR), its subject
matter (ÔCLASSÕ) and whether after completion of the field phase it was recommended or not
(ÔRECOMMENDATIONÕ).

b) Box A: Please enter the original text of the criterion or indicator, you have selected as being the most
worth evaluating from amongst the sets provided. Please refer to relevant Response Forms No. 1 of all
panel members, before effecting your selection.

c) Box B: Justify your selection of this criterion or indicator, giving the main arguments.

d) Attributes, Box C: 

General: Two entry boxes have been provided for each question in this and subsequent sections. The
first box (d) refers to the criterion or indicator as listed in Box D, which is the initial selection. If the
initial selection has to be modified, this will be recorded in Box O on page 4. This final version must be
subjected to a renewed evaluation (o). By comparing evaluations (d) and (o) the reader can assess
whether the final version is significantly better than the initial version.

1) Provides a summary or integrative measure? Does it sum up or integrate a lot of information? Is
it information efficient?

2) Closely and unambiguously related to the assessment goal? Is it closely related to its assessment
goal? Is it diagnostically specific? Is the criterion or indicator easy to detect, record and interpret?

3) Adequate response range to stresses? Is it sensitive to changes in the environment or the system?
Does it provide meaningful information over these changes?

4) Diagnostically specific? Does the indicator (or criterion) tell us something about the criterion it
relates to? Or is it more general, relating perhaps to more than one criterion or area?

5) Appealing to users? Does it appeal? Would a potential user feel invited to use it? Is it cost-effec-
tive?

6) Easy to detect, record and interpret? How feasible is the criterion/indicator? Will it produce
repeatable results?

7) Precisely defined? Is the meaning clear? Is the definition precise? Would two different people
understand it the same way? (Test this on your fellow panel members.)

Annex B



57

8) Will it produce replicable results? Is it reliable and repeatable? How robust are predictions based
on this indicator or criterion?

9) How relevant is this criterion or indicator? Your opinion on the relevance of this criterion or indi-
cator to sustainability.

10) Other: Specify, e.g., Is an absolute or a relative measure better?

e) Box D: Give bibliographic references to provide additional weight to your justification, if you can.

f) Box E: Give the references, wherever possible, of similar criteria and indicators from the other sets.

g) Box F: If the criterion or indicator selected in Box D has undergone changes in its definition, the final
version of this criterion or indicator should be recorded here. It is assumed that justification for these
changes can be found in pages 2 & 3.

h) Box G: Record additional notes in this space. If a criterion or indicator is rejected, please provide the
reasons here.

i) Box J: Maintain a daily diary of your efforts to evaluate the criterion or indicator. This will be of help
to you in justifying to the workshop your reasons for selecting or rejecting it. It will also be of  help to
CIFOR staff for the analysis of your recommendations after the field phase. Please feel free to add addi-
tional pages if desired.

j) Box K: In this box the responsible task leader will determine whether the criterion or indicator belongs
to the category of Ôhuman inputsÕ (e.g., capital, labour) or Ôhuman processesÕ (as opposed to natural
processes) such as the various planning processes, or whether it is an ÔoutcomeÕ of either of the first two
categories in the biophysical or social systems. The difference between a human input and a human
process is often a very fine one. An indicator such as ÔAnnual, 5-year and 20-year management plans
existÕ would be an input resulting out of the process ÔManagement is based on appropriate planning
horizons...Õ. Inputs are generally easier to record, predict and interpret. Processes on the other hand are
often more revealing of how committed management is to achieving its goals.

k) Box L: A classification of criteria and indicators according to whether they refer to a ÔstressÕ on the sys-
tem (biophysical, social or management), describe its ÔstateÕ or how the system ÔrespondsÕ to stress or
strain, is an effective way of looking at causes and effects. Examining whether the major sources of
stress, and the systemsÕ responses to these stresses, have been captured in criteria and indicators facili-
tates objective conclusions on their effectiveness and reliability.

l) Box M: Criteria and indicators constitute a network or web to capture information. The boxes above
have attempted to examine whether the right strands have been woven into this web, and that the mesh
is neither too small nor too large for the information we want to capture. In this box we are looking for
linkages between criteria and indicators, to ensure that the same or similar information is not collected
twice and to ascertain whether the necessary feedback loops exist between criteria and indicators.
Examples of important feedback loops in forestry are between regeneration and growth on the one hand
and silvicultural prescriptions and cutting cycles on the other. An effective system of criteria and indi-
cators needs to reflect such information loops.

m) Box N: The workshop notes will be used to  record the most important conclusions of the workshop on
the criterion or indicator.

Excerpt from Briefing Book, Form 1 and 2
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Annex B

TESTING CRITERIA AND INDICATORS: CIFOR METHOD

Form 2: Field responses TEAM NO. 3

EXPERT’S INITIAL

A=.........., B=.........,
C=.........

SOURCE IDENTIFICATION NO.
IN SOURCE

Enter the selected criterion or indicator as stated in the source document in this space (use Box O for final vers.):

There is a procedure for dialogue and conflict resolution between various stakeholders

Justify your selection of this criterion or indicator:

The logging company in the XXX area has an opportunistic attitude vis-a-vis the population. Conflicts are solved in an
adhoc manner, and most often external authorities are called upon to restore order and to ÔsolveÕ problems. The actual way
of dialogue and conflict resolution causes dissatisfaction among local people.

ATTRIBUTES     Please use a scale of 1-5 when answering, where 1=no/bad/unimportant and 5=yes/good/important

(d)   (o)                                                                         (d)   (o)

Provides a summary or integrative measure? Easy to detect, record and interpret? Feasible?

Closely and unambiguously related to the Precisely defined? (clear)
assessment goal?

Adequate response range to stresses? Will it produce replicable results? (reliable)
(Sensitive)

Diagnostically specific? How relevant is this criterion or indicator?

Appealing to users? Other:

3      3 5      5

5      5 5      5

3      3 5      5

5      5 4      5

5      5

Provide bibliographic references (if any):

Give the ref. of C&I in the Base Set (e.g. ATO) that overlap (come closest) to the criterion or indicator recommended
above:

Base Set1

Base Set2

Base Set3

Final version of criterion/indicator, state only if different to definition on page 1 (Box A):

There is a procedure for dialogue and conflict resolution between various stakeholders and within stakeholder groups 
(indicator)

FINAL IDENTIFICATION NO. (AS REPORTED IN FINAL LIST) E6

JB ATO E6
state source
document

Policy=P, Social=S, Production of Goods & Services=M,
Ecology=F, Financial & Economic Aspects=ECLASS S/M

RECOMMENDATION

(AFTER FIELD TESTING)

XYes
No

1-5 1-51-5 1-5 1-5

A

B

C

D

E

F
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NOTES: Please record your notes on evaluating the criterion/indicator (Box A) here:

30/10 People from the villages where a logger is working with a job in the city often enjoy a high status and can
play an important role as intermediaries between the villagers, the logger and the state.
Villagers prefer to solve conflicts between them at village level, and hesitate to involve the authorities. 
Village chiefs do not have enough authority to control forest utilisation by fellow villagers and outsiders.
the villagers feel powerless regarding the empty promises of the logger.

02/11 The villagers try to negotiate with the logging companies on Ôempty promisesÕ. The feel at the one hand that 
the officials do not want to help them because they ÔeatÕ from the logger. At the other hand they count on them
➔ an ambiguous attitude.

Would this C&I need to be evaluated
in the field?

in the office?

both?

Please note below what kind of documentation would be required if the C&I were to be used in
a proper field assessment of sustainable forest management.

-   Documentation on socio-political organisation of the ethnic groups concerned.
-   Documentation on the forestry law.

Excerpt from Briefing Book, Form 1 and 2

X

I

H

G



60

Date Action Remarks

30/10 Field visit (social scientists) to the village of E. in the XXX-area. Some women came and joined 
Method: Group discussion (participatory mapping) (4-5 men) the discussion (unusual in the 

XXX-area)

02/11 Field visit (social scientists) to the village of B. (50 km from K./
road K.-E).  Method: Group discussion (5-6 men)

Annex B
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Excerpt from Briefing Book, Form 1 and 2

FUNCTION 1                       (d)    (o)                                (d)    (o)                         (d)    (o)

Justify:                 Human Input Human Process                          OutcomeX     X

Task Leader: .....K

FUNCTION 2                       (d)    (o)                                (d)    (o)                         (d)    (o)

Justify:                         Stress State                           ResponseX     X    

Task Leader: .....L

LINKAGES This criterion or indicator has an information value for the following areas/criteria/indicators:

Biophysical:

Social:

Management:

Other:

Task Leader: .....M

WORKSHOP NOTES (for office use only)

Did the workshop accept this criterion indicator unchanged?

Why?

Were revisions called for?
State revision:

State justification for revision:

OR was this criterion or indicator rejected as being unsuitable?

State reasons:

AUTHORÕS NOTE: The box below was not used by the expert team members

YES NO

YES NO

YES NO

➪
➪

N
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Knowledge of extent, types Maps indicating forest types, forest E ATO: A1.2
and management/ communities and forest associated DDB: 1A; 1A1.1; 
administration of all forests ecosystems (i.e., wetlands) at the FMU 1A2.1; 1B; 1B1; 1C
at a national scale. scale. CS: m6

The government implements There is a permanent forest estate S ATO: A1.1; A1.2;
measures in order to promote governed by laws and regulations E1.2
the participation of various which are the basis for its sustainable DDB: 5D2
stakeholders (mainly management. The permanent forest CS: S18
neighbouring villagers) in estate is the result of negotiation 
protecting the forest. between all stakeholders within the 

framework of a  procedure of  
coordinated planning of the allocation  
of lands based on appropriate and 
updated information.

All parties involved participate in the S ATO: E1.1
management of natural resources in DDB: 6A
a manner accepted by all. CS: S14

Tenure/use rights are well defined and S ATO: E1.2
upheld. DDB: 

CS: S21

Effectiveness of systems of forest and S ATO: 
related agencies administration and DDB: 
control mechanisms. CS:

The forest unit is zoned Areas to be utilised (i.e., logged) are E ATO: B1; B1.1; B2
into areas to be managed identified and clearly indicated on DDB: 1B; 1B1; 
for various objectives. maps. 1B1.1; 4A; 4A1

CS: 

Areas to be protected are identified E ATO: D2.1; D2.2; 
and clearly indicated on maps. D2.3; DZ.4

DDB: 1A2; 2B; 
2B5; 4A1; 4A2
CS: M6; E11; 
E16; E17

Principle Criterion Indicator - Team 1 Verifier Class Base set overlap

Annex C

CRITERIA AND INDICATORS
PROPOSED BY THE SIX TEAMS

Team 1: David Everard, Gart van Leersum, John Mope Simo
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Other forms of land use  E ATO: D2.1; D2.2; 
(i.e., agriculture) within the forest D2.3; DZ.4
unit is clearly indicated on maps. DDB: 1A2; 2B; 

2B5; 4A1; 4A2
CS: M6; E11; 
E16; E17

Knowledge, information and Inventory (all size classes) of all E ATO: C1.1; CI1; 
data on resources (timber existing and potential timber species  CI2.3; CII1
and non-timber) and is undertaken and the data is DDB: 2A; 2A1; 4A2
components (flora and fauna) available. CS: M1; M6;
of the forest is available. M10; M15; E15

Forest types (composition, structure E ATO: C1.1; C1.2.1
and function) are adequately DDB: 2A; 3A2.1;
described from a vegetation survey. 4A2; 5B

CS: m6

Data/information (species lists) on E ATO: C1; CI; CII;
fauna in the forest is available. D2; D2.2; 

DDB: 2A
CS: 

Data/information on rare, threatened, E ATO: D2.7
endemic, indicator/keystone species DDB: 2B; 4A2; 5D1
and other important species is  CS: E7; E15
available.

The planning process is The government has a system of S ATO: A1.2; B3.2;
directed at information, reliable, adequate and updated  C1.2; C1.4;
consultation and information on the forestry sector  DDB: 3A1; 3A2
participation of local (especially a national forestry   CS: 
communities. inventory) which enables the

government to update its action  
plans and adjust themeans of 
implementation.

The management plan is approved by S ATO: 
the appropriate ministries, widely DDB: 
published and made available to all CS: 
stakeholders.

National policy aimed at the S ATO:
recognition of the cultural integrity DDB:
of specific social groups and  CS:
communities, the observation of  
customary land use rights and  
prevention or fair resolution of 
conflicts between various 
categories of forest users.

Local people participate in the S ATO: CI2.1; CI2.3;
designing, monitoring  and evaluation  CI2.4; CI2.7; CI2.8;
of strategies aimed at environmental  CI2.9; CI3; CI3.1; 
education and their empowerment. CI4; CI4.1; CI4.2;

CI4.3; CI4.4; CII1
DDB: 5D1; 5D2
CS: M1; M6; M7;
M8; M9; M10; M11;
M12; M17; M18

C&I Proposed by the Six Teams

Principle Criterion Indicator - Team 1 Verifier Class Base set overlap

Team 1 continued
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A management plan has There is a management plan, M ATO:
been established, reflecting comprising: inventory; maps;  DDB: 
clearly the inclusion of the objectives; activities proposed; results  CS: 
local population in its expected; feasibility studies; financial  
design. plan; growth rates; cutting cycle;   

protection areas; codes of practice 
(felling, skidding, roads); local  
population practices and assessment 
of their durability; manpower plan Ð  
local population; projection expected 
damage levels.

The management plan looks beyond M ATO: A1.2
the second cutting cycle. DDB: 1A; 1A1.1;

1A2.1; 1B; 1B1; 1C
CS: m6

There is evidence of inclusion of the M ATO: A1.2
local population in the management DDB: 1A; 1A1.1;
plan design. 1A2.1; 1B; 1B1; 1C

CS: m6

Copies of the Government-approved M ATO: A1.2
(revised) management and annual DDB: 1A; A1.1;
work plans are present at village level. 1A2.1; 1B; 1B1; 1C

CS: m6

Planning and implementation Forest operations are properly carried M ATO: A1.2
of the management planÉ out with minimal damage. DDB: 1A; 1A1.1; 
and administration is 1A2.1; 1B; 1B1; 1C
transparent. CS: m6

Documentation and records.... for M ATO: A1.2
public monitoring to occur. DDB: 1A; 1A1.1; 

1A2.1; 1B; 1B1; 1C
CS: m6

Degree of forest products utilisation. M ATO: A1.2
DDB: 1A; 1A1.1;
1A2.1; 1B; 1B1; 1C
CS: m6

Abiotic conditions of the Erosion from skid trails and roads is E ATO: A1.2
forest are protected according within acceptable limits? DDB: 1A; 1A1.1;
to a documented and 1A2.1; 1B; 1B1; 1C
available code of practice. CS: m6

Streams and rivers are not depositing E ATO: A1.2
increased amounts of silt at monitored DDB: 1A; 1A1.1; 
sites where deposition naturally 1A2.1; 1B; 1B1; 1C
occurs. CS: m6

Water quality (suspended solids and E ATO: A1.2
mineral content) is not deteriorating DDB: 1A; 1A1.1;
at monitored Ôchoke pointsÕ. 1A2.1; 1B; 1B1; 1C

CS: m6

Stream flow (low flow and high flow) E ATO: A1.2
is consistent with norms and is not DDB: 1A; 1A1.1; 
changing. 1A2.1; 1B; 1B1; 1C

CS: m6
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A code of practice exists. E ATO: A1.2
DDB: 1A; 1A1.1;
1A2.1; 1B; 1B1; 1C
CS: m6

Biotic features (species Species composition of plant E ATO: A1.2
and processes) are communities (at monitoring sites) is DDB: 1A; 1A1.1; 
protected. not changing significantly as a result 1A2.1; 1B; 1B1; 1C

of logging. CS: m6

Canopy gaps within the forest do not E ATO: A1.2
exceed 15% of area. DDB: 1A; 1A1.1; 

1A2.1; 1B; 1B1; 1C
CS: m6

Infestations of Ôalien weedÕ species E ATO: A1.2
do not exceed 15% of the forest. DDB: 1A; 1A1.1; 

1A2.1; 1B; 1B1; 1C
CS: m6

Indicator species?? (plant or animal) E ATO: A1.2
numbers are not declining. DDB: 1A; 1A1.1;

1A2.1; 1B; 1B1; 1C
CS: m6

Tree growth rates (at monitored sites) E ATO: A1.2
are not declining. DDB: 1A; 1A1.1; 

1A2.1; 1B; 1B1; 1C
CS: m6

Lianas remain below 20% cover in the E ATO: A1.2
subcanopy layer of the forest. DDB: 1A; 1A1.1; 

1A2.1; 1B; 1B1; 1C
CS: m6

The ratio of gap phase: shade-tolerant E ATO: A1.2
tree species in the forest remains DDB: 1A; 1A1.1; 
constant. 1A2.1; 1B; 1B1; 1C

CS: m6

Negative impacts of There is planning and control of the S ATO: A1.2
various interventions on harvest of timber and NTFPs. DDB: 1A; 1A1.1; 
forest products and 1A2.1; 1B; 1B1; 1C
services are minimised. CS: m6

Damages caused are compensated S ATO: A1.2
for in a fair manner. DDB: 1A; 1A1.1;

1A2.1; 1B; 1B1; 1C
CS: m6

Inventory of positive and negative S ATO: A1.2
effects of timber harvest for  welfare DDB: 1A; 1A1.1; 
and prosperity of local communities. 1A2.1; 1B; 1B1; 1C

CS: m6

Identifying and recognising Local peopleÕs perceptions, aspirations S ATO: A1.2
the forest functions of and values of the forest are recognised DDB: 1A; 1A1.1;
various forest users, and accepted by all stakeholders so 1A2.1; 1B; 1B1; 1C
especially local that they do not feel alienated from CS: m6
communities. Ôtheir forestÕ.

C&I Proposed by the Six Teams
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Forest-dependent people and logging S ATO: A1.2
companies share in the responsibilities DDB: 1A; 1A1.1; 
and benefits that accrue from 1A2.1; 1B; 1B1; 1C
sustainable forest  utilisation. CS: m6

The demand for goods and services, S ATO: A1.2
expressed by stakeholders, on the DDB: 1A; 1A1.1;
forest is consistent with the forestÕs 1A2.1; 1B; 1B1; 1C
capacity to meet it. CS: m6

The government implements S ATO: A1.2
appropriate programmes to stabilise DDB: 1A; 1A1.1; 
agriculture. 1A2.1; 1B; 1B1; 1C

CS: m6

Viability and adaptability to changing  S ATO: A1.2
economic conditions of forest- DDB: 1A; 1A1.1; 
dependent communities, including 1A2.1; 1B; 1B1; 1C
indigenous communities. CS: m6

Integrated environmental Degraded areas and areas impacted E ATO: A1.2
management (impact upon by forestry and related activities DDB: 1A; 1A1.1;
assessment, ecological are mapped and monitored. 1A2.1; 1B; 1B1; 1C
monitoring, environmental CS: m6
auditing) is followed.

Rehabilitation of degraded and E ATO: A1.2
impacted forest is undertaken in  DDB: 1A; 1A1.1; 
accordance with a code of practice. 1A2.1; 1B; 1B1; 1C

CS: m6

Environmental impact assessments of E ATO: A1.2
proposed forestry operation, and DDB: 1A; 1A1.1; 
environmental auditing of existing 1A2.1; 1B; 1B1; 1C
management is undertaken and CS: m6
reported.

Environmental education programmes E ATO: A1.2
(all parties) are developed and DDB: 1A; 1A1.1; 
implemented. 1A2.1; 1B; 1B1; 1C

CS: m6

Management plan is The management plan is revised and M ATO: A1.2
updated periodically to approved every five years. DDB: 1A; 1A1.1; 
allow inclusion of accrued 1A2.1; 1B; 1B1; 1C
knowledge, research, CS: m6
results, etc.

Evidence of updating the management M ATO:
plan. DDB: 1

CS: m6
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C&I Proposed by the Six Teams

1.1 Capacity of forest for natural regeneration is ensured.

1.1.1 Rates of regeneration of forest ecosystem {structure} in logged areas are 
comparable to those of natural gaps (with 15%).

1.2 Maintain{ing} capacity for natural regeneration of the forest.

1.2.1 Natural regeneration results in similar structure, biomass and (functional) 
composition as the original forest (within 12 years) OR resembles 
successional stage in natural gaps in the original forest.

1.2.2 Percentage composition of timber species populations harvested results in 
a less than <10% shift in species composition/abundance of harvestable 
timber species populations (Ôharvestable community compositionÕ).

1.2.3 If enrichment planting carried out in logged forests, it is with spp that 1.D.2.6
were harvested in the forest.

1.2.4 Gap colonizing/pioneer species are the same as those in natural gaps 
(tree falls).

1.3 Protecting and preserving threatened {tree} species.

1.3.1 NTFP species are the objects of conservation and domestication studies. 1.D.2.8

1.3.2 Big (large diameter) trees can to be found in the forest.

1.3.3 Harvestable maximum as well as minimum diameters for every timber
species are defined and followed. [The largest 20% cannot be harvested]

1.3.4 For harvestable timber species, 15% of individuals of every size class 
remain, undamaged, in the forest (or FMU).

1.3.4.1 Of the total population of harvestable timber species inventoried 
pre-harvest, the 15% largest [oldest] individuals are left for conservation. 

1.3.4.2 Sawn logs not removed from forest within 7 months of harvest become 
[are recognized as] local property, free for the taking.

1.3.4.3 No sawn logs remain rotting in the forest or at landings or the port.

1.3.4.4 Unmarketed logs which remain unprocessed, and rot result in 
corresponding decreases in concession area or rights to that species. 
I need a better understanding of legal rights.

1.4 {Negative} impacts on biodiversity minimized. *1.D.2

1.5 Rare or endangered species and habitats protected. *1.D.2.7

1.6 {Animal} species which have been negatively affected during E20
logging retain their ability to recover and exist as viable 
populations in the area.

1.7 Size of biological reserves is adapted to suit the object[ives] of 
habitat preservation.

1.7.1 ID of rare, endangered, endemic {and indicator} species. E15

1.7.2 The extent to which ecosystems, vegetation and species are [can be] 2.1.A.1.1
identified by various stakeholders. 

1.7.3 Village harvest of wildlife species (for consumption and sale) changes
by less than 10% during the logging process/period.

1.7.4 Village harvest area of NTFPs increases as a result of logging. 

1.7.5 Area and percentage of forest land actually managed primarily for E5
protective functions.

1.7.6 Area and percentage of forest with diminished number of biological E3
components [on a 0.1 ha grid basis]; indicative of change in fundamental 
ecological processes and ecological continuity.

Team 2: Martine Antona, Simo Hubert, Sue Ellen Johnson
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1.7.7 Protected areas are topographic units/blocks. They are proportionally 
representative of  the topo-ÔdistributionÕ of the actual total forest area. 
(X % slope X, slope y, X% wetlands...)

1.7.8 Protected reserves are centrally and peripherally located.

1.8 Infrastructure is designed, established and maintained in such  a way 1.C.I.4
that negative impacts on the environment are minimized.

1.8.1 Multiple scales defined in management guidelines. (not just a per hectare 
basis Ð but guidelines ? range from 0.1 ha to 10,000 ha; appropriate to the 
processes or FMU of concern.   

1.8.2 Number of standing (or unharvested) dead and diseased trees per hectare 
in regenerating stands is less than in unlogged forest. 

1.9 Canopy opening is minimized. E13

1.10 Disturbance is not recurrent.

1.10.1 Each area of ÔintensivelyÕ logged parcels (defined as ÔgroupsÕ of trees 
felled or skid trails within ?150 m of each other) cannot be larger than 
a total of X ha. Such parcels are separated by undisturbed areas of  
3 times their magnitude. (island ha)

1.10.2 Intensively exploited areas are long and narrow (preferable to square 
or  round areas).

1.10.3 Area and % of forest affected by processes or agents {exceeds} the E2
range of historic variation.

1.10.4 Light demand pioneer species do not form dense stands greater 1.D.1.2
than 40m2.

1.10.5 [Specific contiguous areas of light-demanding pioneer species are not
greater than...x2]. Ð what can be detected with aerial photography.

1.10.6 Roads and trails do not disturb the overstorey.

1.10.6.1 Skid trails not detectable at any time from overhead (aerial view).

1.10.6.2 Less than 50% of active/new logging roads in an FMU detectable 
from overhead.

1.10.7 Total incursions less than x km , xm per ha. 

1.10.7.1 Any skid trail must service more than 2 trees.

1.10.7.2 Km of skid trails should exceed km of road.

1.10.8 Gap diameter (width) is comparable to natural tree falls.

1.10.9 For any/every/each area where canopy disturbed-destroyed, 
adjacent/surrounding area (with undisturbed normal forest light 
environment) is 12 times greater than the disturbed area. 

1.10.10 Long-lived woody upright perennial canopy exists.  

1.10.11 Herbaceous species [perennials (or annuals)] are less prevalent 
than tree species (biomass is less). 

1.10.12 Secondary forest canopy is multistrata; 4 to 5 distinct layers beneath 
a ÔdominantÕ overstorey  which provides 80% land cover per hectare. 

1.10.13 Understorey light environment [? at ground level and at 1.5 m?] is 
affected by logging activities in less than [?15]% of the total active
logging area/FMU. {% of understorey with light incursion due to 
logging disturbance is less than 90%.}

1.10.14 Regenerated overstorey is comprised of the same number of species
as in undisturbed forests.

1.10.15 Number of phyto-species composing the litter layer in regenerated 
forest is similar to that in undisturbed forest.
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1.10.16 In regenerated secondary forests, variation of [overstorey] canopy 
height is less than [10 m?], with gaps less than 10m x 10m.  

1.11 Forest function of water filtration and storage is maintained. 1.D.3

1.12 Forest continues to function as a hydrological screen for the area. 2.4.C

1.12.1 Infrastructure doesnÕt change overland water flow. 1.C.I.4.4

1.12.2 Water {system} supply and quality do not decrease. 1.D.3.1

1.12.3 Logging only occurs during dry season. 

1.12.4 Local (on-site-- within logged catchments (first-order)) hydrological 
processes: run-off, retention and infiltration change less than 5%. 

1.12.5 Change in wetlands species [vegetative composition] within 
[0.5 km? of ] felling site, skid trail or log landing area.

1.12.6 No ponding or waterlogging as a result of forest management. E12

1.12.7 Multiple scales/orders of catchments monitored off and on-site.

1.12.8 Skid trails do not cross or parallel year-round water courses
to management

1.12.9 Skid trails and truck roads follow contour.

1.12.10 No infrastructure within 150 m of a water course or water body.

1.12.11 No skid trails (logging) on slopes greater than [?15%].  

2.1 Demand for forest goods/services expressed by stakeholders and 1.E4
beneficiaries is consistent with forestÕs capacity to meet it.

2.1.1 Substitute/alternative goods, markets, infrastructure, technology and 
incentives available to supply forest product gaps/ demand for indirect 
forest ÔusersÕ. 

2.1.2 Substitution (and costs) of modern medicines relative to forest/traditional 
remedies. 

2.1.3 There exist technologies and functioning programmes for enrichment 
timber planting and establishment [of mixed timber species stands] with 
subsistence food crop production, where cultivation has followed logging 
activities.

2.1.4 Local people have the right to establish and retain the rights to timber 
plantings of less than 100 ha, in logged over areas of concessions.

2.1.5 Villagers have an understanding and clear strategy for forest use and 
management during and following exploitation.

2.1.6 Actual value of locally produced value-added wood products relative to 
actual value of whole log exports. 

2.1.7 Relative % of returns from cultivation, plantation, and exploited timber, 
value-added and NTFP to villages [local people] and timber companies.

2.1.8 Regeneration rates Ð carrying capacity under current management known.

1.13 Production capacity of the soil is maintained 2.5.A.1

1.13.1 Regeneration of site (soil and overstory biomass) nutrients within  
10 years (--comparable to traditional shifting cultivation fallow).

1.13.2 Traditional cultivation (with normal land productivity), and fallowing 
are possible following logging.

1.13.3 Traditional fallow successional sequence species establishes following 
cultivation of logged parcels.

1.13.4 Where logging is followed by subsistence cultivation, traditional  
long-term fallowing follows.

C&I Proposed by the Six Teams
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1.13.5 Cultivation immediately follows logging Ð without a regeneration period.

1.13.6 Area and % of forest soils affected by alterations in physical-chemical M2,
properties (erosion/compaction) [as a result of logging (and logging  E5A
access) activities] are assessed.

1.13.7 Comparative/differential landscape and off-site impact of traditional 
(shifting) cultivation (at local population densities) and conventional 
Ð actual Ð logging evaluated.

1.13.8 Locally owned plantations provide 40% of harvested timber to 
concessionaires. 

3.1 A management plan has been established for the sustainable management C.1.A
of the forest taking into account all its components and functions such as 
timber production, other forest products, contribution to the well-being of 
the local people, ecology.

3.1.1 Reforestation is implemented with chosen species in conformity with C.I.3.1
the specifications of the management plan.

3.1.2 Inventory of ecosystems, etc. on management unit level. 4.A.2

3.1.3 The boundaries of the permanent forest estate are well marked in the field. B.1.2

3.1.4 The felling programmes are adjusted rapidly if the change in data C.I.2.6
collected in the field is significantly different from that on which the 
managerÕs initial estimate is based. The management plan is amended to 
be consistent with the true data.

3.1.5 Documentation and records of all forest management activities are kept in M16
a form that makes it possible for monitoring to occur.

3.1.6 Rules for acceptable disturbance within management unit. 4.B.1

3.1.7 Management techniques are well understood and applied by all E.2.1
stakeholders (forest service, local population, timber industrialists).

3.1.8 Planning and implementation of logging are carried out in conformity C.I.2
with guidelines of the management plan and the contract agreement based 
on technical and social standards as well as financial specifications.

3.1.9 Continuous forest inventory (CFI) plots established and measured regularly. M15

3.1.10 Proportion of area of permanent production in areas of environmental E6
protection.

3.1.11 Ecologically sensitive areas, especially buffer zones along water courses E11
are protected.

3.1.12 Corridors of uncut forest based on streamsides with links up slopes and E16
across ridges to connect adjoining catchments and forest areas which will 
not be harvested are retained.

3.1.13 Tree marking of seed stock and potential crop trees. M18

3.1.14 In the area of harvesting, the standards are explicit on: minimum number C.1.2.1
of large trees to be retained as seed producers (mother trees) per ha and 
species; and maximum number of trees to be harvested per ha.

3.1.15 Trees to be protected are plotted on a map and conspicuously marked, C.I.2.8
prior to harvest.

3.1.16 Existing, ongoing and future plantations in the national forest plantation A.3.1
plan can contribute to supply the timber sector.

3.1.17 Harvest and management planning. 5.C.2

3.2 The Government has clear forest development objectives and a realistic A.1
action plan to meet them.

3.2.1 A system of laws and regulations. 1.B.1.1

3.2.2 National environmental mapping of forest ecosystem types. 1.A
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3.3 Land-use planning which indicates destinations for different forms of 2B
land use in relation to forest categories.

3.3.1 Maps of the forested areas to be protected in the Permanent Forest 1.A.2
Estate (PFE)

3.3.2 Maps indicating sites of conversion forests: 2.B.5

3.4 Inventory of the various categories of forest use and their importance for 2.A
the different social groups.

3.4.1 Statistics of forest incomes for the various categories of users. 2.A.2

3.5 Forestry service and other stakeholders of the sector have enough capacity C.2
to properly develop and manage the forest for all its roles (timber 
production,other forest products, ecology, farmer-forest relationship).

3.5.1 Well-managed community forest exists.

3.6 Efficient measures have been taken by the authorities to monitor the forest B.2
and to protect against clearing, fire, settlements and illegal gathering of 
forest products.

3.6.1 There is a control mechanism (direct or delegated control, type and B.2.1
frequency of control) complied with by the forest service.

3.7 National environmental quality policy. 1C

3.7.1 The Government has a system of reliable, adequate and updated 
information on the forestry sector (especially a national forest inventory) 
which enables it to update its action plans and adjust the means of 
implementation.

4.1 Infrastructure (roads, bridges, firebreaks, etc...) is designed, established C.I.4
and maintained in such a way that negative impacts on the environment
(forest, soil, water course network) are reduced to a strict minimum.

4.1.1 Minimum infrastructure required for logging is made permanent. C.I.4.3

4.1.2 Sizes of infrastructure (primary and secondary roads, timber yards, C.I.4.2
skidding tracks) are reduced to the barest minimum possible.

5.1 Sharing of benefits from the forest is considered equitable. E5

5.1.1 Arrangement for share of revenues from timber and non-timber products 5.E.3
for local community.

5.1.2 Arrangements for compensations for loss or damage. 6.C.3

5.1.3 Economic participation of local community in commercial forest use. 5E

5.1.4 Forest-dependent people and company officials understand each otherÕs S19
plans and interests.

5.1.5 Minimum infrastructure required for logging is made permanent. C.I.4.3

5.2 The Government has a system of reliable, adequate and updated A.1.2
information on the forestry sector (especially a national forest inventory)
which enables it to update its action plans and adjust the means of 
implementation.

5.2.1 Inventory of positive and negative effects of timber harvest for welfare 6.C.2
and prosperity of local community.

5.2.2 Forest dependent people share in economic benefits of forest utilisation. S16

5.2.3 Non-timber forest products and their uses are identified. C.II.1

5.2.4 Inventory of local initiatives. 6.B.1.4

5.3 All Stakeholders participate in forest resources management. E.2

C&I Proposed by the Six Teams
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5.3.1 There is collaboration between the forestry service, agricultural service, B.2.3
public order authorities and other public services concerned in forest 
management.

5.3.2 Mechanisms for consultation and the effective participation of local S14
communities in the management of forest resources, depending upon 
the scale of management.

5.3.3 Effective mechanisms exist for two-way communication related to forest S18
management among stakeholders.

5.4 There is a mechanism for sustained and adequate funding for the A.2.1
management of Government forests.

5.4.1 Government rent from forest exploitation is indexed to the value of 
timber products.

5.5 A legislative framework, with traditional property rights and land use 3.A.2.2
rights enshrined.

5.5.1 The methods of access to forest resources are clearly defined and  E.1.1
respected by all stakeholders.

5.5.2 Forest management unit is implementing forest management on the basis S21
of a legal title of the land, recognised customary rights or lease agreements.

5.6 Impact of logging on income level of local forest-dependent people is 
assessed. 

5.6.1 Forest-dependent people have the opportunity to be employed and trained E.5.3
by forest companies.

5.6.2 Existence of legal labour proceedings and/or public actions in which the S22
company is involved.

5.6.3 Direct and indirect employment in the forest sector and forest sector S3
employment as a proportion of total employment.

5.6.4 Efficiency of systems of production and transformation of forest products. S9

5.7.1 There is a direct, sustainable, efficient system to interest various B.3.1
stakeholders in protecting the forest against clearing, fires and poaching.

5.7.2 Guidelines for rational harvesting of non-timber forest products are C.II.2
defined and put into practice.

5.7.3 Rate of return and pay-back period of logging companies is compatible 
with the exploitable timber regeneration period. 

5.7.4 Capacity of local industrial transformation (premiere transformation) 
does not exceed the FMU production potential.

5.7.5 Recovery rate of domestic primary transformation is not below regional 
or international standards.
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1 [NATIONAL LEVEL] P

1.1 The government allocates adequate means for sustainable A.2 P
management of forests.

1.1.1 There is a mechanism for sustained and adequate funding for A.2.1 P
the management of Government forests.

1.1.2 There is a forestry service in charge of the management of all A.2.2 P
the forests, with the capacity (staff, level of formation, means) (rev.)
to fulfil its mandate.

1.1.3 Forest research is allocated sufficient means (human and A.2.3 P
material) and its results are applied.

1.2 Land use planning which indicates destinations for different 2.B P
forms of land use in relation to forest categories.  This (REV.)
planning is the result of negotiation between all stakeholders 
within the framework of a procedure of coordinated 
planning based on appropriate and updated information

1.2.1 There exists a map showing the different destinations of forest B.1.1 P
(permanent protected, permanent productive, conversion (rev.)
forests,...).

1.2.2 In the area of harvesting, the standards are explicit on: minimum C.1.2.1 P
number of large trees to be retained as seed producers (mother (REV.)
trees) per ha and species;  maximum number of trees to be
harvested per ha; harvesting systems and equipment to match 
forest conditions in order to reduce impact; the minimum 
exploitable diameter for each species.

1.2.3 Yield regulation by area and/or volume prescribed compatible m8 P
with sustainable production of the forest.

1.3 Management is effectively implemented. C.1.3 P

1.3.1 Pre-harvest inventory satisfactorily completed according to m10 P
national standards.

1.3.2 Tree marking of seed stock and potential crop trees. m18 P

1.3.3 Infrastructure is laid out prior to harvesting and in accordance m11 P
with prescriptions on the basis of the pre-harvest inventory map.

1.3.4 Skidding damage to trees and soil minimized. m13 P

1.4 Effectiveness of systems of administration and control. m3 P

1.4.1 Documentation and records of all forest management activities m16 P
are kept in a form that makes it possible for monitoring to occur.

1.4.2 The follow up and the control of the implementation of the C.1.4 P
management plan are done on the basis of the information 
included in the appropriate documents.

1.4.3 The procedure of control is followed by results.  (Mission B.2.2 P
reports, case files, transactions, condemnations, etc.).

2 [FMU LEVEL] P

2.1 The forest is managed in a sustainable perspective taking C.1 (rev.) P
into account all its components and functions such as timber
production, other forest products, contribution to the  
well-being of the local people, customary claims on land and  
other resources, ecology.

C&I Proposed by the Six Teams
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2.1.1 There is a management plan comprising:  a) Definition of the C.1.1 P
forest area subjected to sustainable management; b) Key 
findings of studies and analyses on all the functions and uses of
the forest (timber production, other forest products, farmer-forest
relationship, forest ecosystem); c) Definition of objectives in 
these various uses, their spatial organization and their hierarchy;
d) Relevant action plans to meet these objectives; e) Reference 
to laws and regulations governing such actions (particularly the
national directives on management); f) Economic and financial 
evaluation; g) A set of maps allowing a clear summarized over- 
view of the results of studies, the objectives and the action plans.

2.1.2 Silvicultural systems prescribed and appropriate to forest type m7 P
and produce grown.

2.2 Guaranteeing the continued harvest of other forest products. 5.D. P

2.2.1 NTFP and their uses are identified. C.II.1 P

2.2.2 Customary or newly introduced mechanisms for control of NEW 3 n3 P
harvesting exist at community level and are accepted by all 
parties.

2.2.3 Guidelines for rational harvesting of NTFPs are defined and C.II.2 P
put into practice.

2.2.4 The demand for NTFPs is consistent with the forest capacity E.4 (rev.) P
to meet it.

2.2.5 There is a direct, sustainable efficient system to interest various B.3.1 n3 P
stakeholders in protecting the forest against clearing, fires and 
poaching.

3 FOREST MANAGEMENT MAINTAINS FAIR S
INTERGENERATIONAL ACCESS TO RESOURCES AND 
ECONOMIC BENEFITS.

3.1 Forest-dependent people share in economic benefits of, and s16 (rev.) 5.E, 5.E.3 S
participate in, commercial forest exploitation.

3.1.1 Forest-dependent people have the opportunity to be employed E.5.3 5.E.1, s17 S
and trained by forest companies.

3.1.2 Level of local social economic infrastructure is maintained NEW 4 C.I.4.3 S
or enhanced.

3.2 Sharing of  benefits from forest management is considered E.5 (rev.) S
equitable by all parties involved.

3.2.1 Damages and/or loss caused by commercial logging and forest E.5.1 (rev.) 6.C.3 S
management are compensated for in a fair manner.

3.2.2 Average wage rates and injury rates in major employment s4 S
categories within the forest sector.

3.2.3 Profitability and rate of return of forest management per s8 (rev.) B.3.1 S
stakeholder group.

3.2.4 Nature and quantity of benefits deriving from forest sll (rev.) B.3.1 S
management per stakeholder group.

3.3 The legal and customary rights of local communities to own, NEW 5 CI, E.1.1 S
use and manage their lands, territories and resources shall 
be recognized and respected.
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3.3.1 Local communities have effective voice in the allocation of NEW 6 S
vente de coupe on their customary lands.

3.3.2 Area and percentage of forest land managed in relation to the s2 S
total area of forest land to protect the range of cultural, social 
and spiritual needs and values.

3.3.3 Area and percentage of forest land used for subsistence purposes. s6 S

3.4 The property rights on forest resources of all stakeholders E. (Rev.) S
should  be clearly defined, perceived and accepted by all.

3.4.1 Forest management unit is implementing forest management on s21 S
the basis of a legal title to the land, recognized customary rights 
or lease agreements.

3.4.2 There is a procedure for dialogue and conflict resolution E.6 (rev.) S
between various stakeholders and within stakeholder groups.

4 STAKEHOLDERS, INCLUDING FOREST ACTORS, S
HAVE A VOICE IN FOREST MANAGEMENT.

4.1 All the parties involved have an acknowledged right and E.2.3 E.5.4, S
adequate means to participate in the management of (rev.) 6.B, S.14
natural resources.

4.1.1 Adequate level of organizational capacity exists at the NEW 7 S
community level.

4.1.2 Local communities have detailed knowledge of forestry laws, NEW 8 S
as well as forest management plan.

4.1.3 Agreement exists on rights and duties of all stakeholders. NEW 9 E, s15 S

4.1.4 Effective mechanisms exist for two-way communication s18 E.2.2 S
related to forest management among stakeholders.

4.1.5 Conflicts among stakeholders are minimal. s20 S

4.1.6 Mechanisms for punishment of non-compliance with forest NEW 10 C.II.2, n3 S
management rules exist, and operate effectively in a manner 
accepted by all stakeholders.

4.1.7 Forest utilization is based on necessary compromises and E.5.4 S
complementarities.
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1 LONG TERM ACCESS TO FOREST RESOURCES SHALL (1) E.1 Rev. S
BE INSURED TO ALL STAKEHOLDERS.

1.1 Forest management is based on secured tenure rights of all Rev. S
stakeholders and integrated  uses. (2) 6.A

(2) 6.C.
(2) 2.C.
(3) s21

1.1.1 All categories of forest uses for economical, social and cultural Rev. S
purposes, and their importance to each social group, are 
identified.

1.1.2 The customary rights procured by all forms of traditional use (1) E.1.1 Rev. S
of forest spaces (shifting cultivation, hunting, fishing, (2) 3.A.2
collecting) are explicitly recognized. (2) 2.B

1.1.2.1 Map of occupation of space by local populations (customary New S
territories).

1.1.2.2 Possibility of legal recognition of customary territories (2) 3.A.2.2 S
(community forests) accessible to local populations. 
Community forestry statutes.

1.1.3 Forestry industries are guaranteed stable access to wood New M
resources for a period corresponding at least to the period 
of rotation.

1.1.3.1 The duration of the management contract foreseen in the law New M
and the anticipated guarantee of renewal of the management 
contract.

1.1.3.2 The various forms of sustainable land and forest resources (2) 6.A (3) s6, S
use for economic, social and cultural purposes are identified (3) s2

and integrated. (2) 2.A
(3) 6.C

1.1.3.3 Inventory of all forest uses and forest products is available. (2) 3.A.2.1 Rev. S
(2) 2.A.1

1.1.3.4 Statistics of forest incomes for various categories of users is (2) 2.A.2 Rev. S
available.

1.1.3.5 Appropriate sociological and anthropological research is (3) s2
carried out to identify the social and cultural functions of forest 
for the local people.  

1.2 Non-forestry activities are compatible with long term (1) A.3 M
integrity and viability of forest ecosystem.

1.2.1 Pressures on the land for non-forestry uses maintain the long- New M
term integrity of the managed forests.

1.2.2 Forest management provides benefits to its actors which are New M
comparable to those which other uses of the land would provide.

2 ECONOMIC AND SOCIAL BENEFITS FROM FOREST New S
MANAGEMENT SHALL IMPROVE THE WELL-BEING OF 
ALL STAKEHOLDERS.

2.1 Forest management provides long-term and secure benefits (3) S.1 M
to investment.
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2.1.1 Exploitation and transformation of timber provides certain and New M
long-term benefits to industrial and artisanal operators.

2.1.1.1 Perspectives of the international and local timber markets. New M

2.1.2 Local communities are involved in the processing of NTFPs New S
and/or timber and some stages of commercialization. 

2.1.2.1 Techniques and tools for transformation at the community level. New S

2.1.2.2 Means of transport. New S

2.1.2.3 Cooperatives for production/commercialization. New S

2.2 Effective mechanisms ensure a system of benefit sharing (1) E.5 S
accepted by all stakeholders.

2.2.1 Taxes levied on the industrial exploitation of forestry products (2) 5.E.3 (2) 5.E S
are redistributed in a direct manner:  1) to the village (3) s16
communities, 2) to the ÔcommunesÕ, 3) to the forestry 
administration, and 4) to the national budget.

2.2.1.1 The proportions of this redistribution are inscribed in the law S
(of finance).

2.2.2 The mechanism for redistribution and for the reallocation of S
the parts allocated to the forestry administration and to the 
ÔcommunesÕ is foreseen in the law and institutionalized.

2.2.2.1 The parts allocated to the forestry administration are reinvested S
in the forestry sector.

2.2.2.2 The communities know and approve of the use of the parts S
allocated to the ÔcommunesÕ.

2.2.2.3 The allocation of benefits received by the communities is S
decided in conformity with the management structure which 
they have adopted.

2.2.3 Forestry companies bring financial support and techniques for S
the development of collective infrastructures of local 
communities.

2.3 Timber exploitation contributes to local employment. S

2.3.1 Local people have priority access to be employed and trained s17 Rev. S
by the forest companies.

2.3.2 Log exports are limited in favor of local processing. New M

2.3.2.1 Respect for legal quotas. New M

2.3.2.2 Existence of incentives. New M

2.3.2.3 Tools for operational primary and secondary processing. New M

2.3.3 Local enterprises for adding value to the residues of industrial New S
exploitation exist.

2.3.3.1 Use of wood abandoned in the forest. New S

2.3.3.2 Use of sawmill wastes.

2.4 Negative effects on the well-being of stakeholders are limited S
in a measure accepted by all.
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2.4.1 Measures are taken by the companies to minimize the adverse (3) s7 Rev. S
effect of timber production on the quality of life of local 
communities and forest workers.

2.4.1.1 Fair compensation of damages. S

2.4.1.2 Desirable specimens of commercial trees also used locally S
remain around the villages after logging activities.

3 ALL STAKEHOLDERS SHALL PARTICIPATE IN THE (1) E.2 Rev. S
CONCEPTION AND IMPLEMENTATION OF FOREST
MANAGEMENT.

3.1 Effective mechanisms ensure information, consultation and (2) 3.A Rev. S
participation of all stakeholders in the decision process. (3) s14

3.1.1 Procedures for two-way communication related to forest (3) s18 Rev. S
management among all stakeholders is clearly established. (2)3.A.1.2

3.1.1.1 Existence of a consultative committee structure. S

3.1.1.2 Contract of collaboration among the forest and agricultural B.2.3 Rev. S
services, public appeals and all public services concerned with 
forest management at the national and local levels.

3.1.1.3 Contract between the forest service and the environmental New S
and/or development NGOs, the universities and research
institutions.

3.1.2 Efficient mechanisms for collective decisions lead to New S
coordinated actions (and participatory evaluation).

3.1.2.1 Existence of a local decision-making committee which unites New S
at least the forest service, the representatives of local 
communities and economic operators in the forestry sector.

3.1.3 There is a fair procedure for dialogue and conflict resolution (1) E.6 Rev. S
between various stakeholders. (3) s20

(2) 3.A.2

3.1.3.1 Possibility of judicial recourse. S

3.2 Agreement between managing partners results in a (1) C.1 M
management plan taking into account all  forest functions.

3.2.1 The definition of the objectives and their hierarchy stress the New M
value of multiple uses of forest areas for non-concurrent 
activities.

3.2.1.1 The objectives respect the zoning plan and national political (1) C.1.1 M
concerns.

3.2.1.2 Maps showing the limits among the forest categories (priority (1) B.1.1 M
objective).

3.2.1.3 Maps showing the overlay of non-concurrent uses. New M

3.2.1.4 Boundaries are marked on the field. (1) B.1.2

3.2.2 Management plan of a forest area is a contract between forestry New M
service and one or several stakeholders using this area, with 
respect to national directives.

3.2.2.1 Management plan is available and clearly explicit rights and New M
duties of each partner.
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3.2.2.2 Financial clauses are clearly defined. (1) C.I.2.9 M

3.2.2.3 Management plan is approved by minister in charge of the forest. (1) C.1.2 M

3.2.2.4 A summary of the management plan is broadly diffused. New M

3.2.2.5 Management plan is periodically submitted to revision. New M

3.2.3 Management takes into account productive functions (1) C.1 M
(see Principle 4), ecological functions (see Principle 5) and 
socioeconomic functions (see Principle 2) of the forest.

3.3 Stakeholders have the capacity to effectively implement the (1) C.2 M
management plan

3.3.1 Forestry service has enough staff and means to fulfil its mandate. (1) A.2.2 M

3.3.2 Local communities have the legal and organizational means to S
act as an efficient forest management body. 

3.3.2.1 The law recognizes local communities as legal persons with S
statutes organizing an internal structure (local management 
committee) and mechanisms for collective decisions.

3.3.2.2 All interest groups (user groups/gender) are involved in the S
community management structure.

3.3.2.3 Inventory of community forestry initiatives legally accepted in S
the village territories adjacent to the FMU.

3.3.3 Workers and staff of economic operators have adequate training (1) C.2 M
to implement management.

4 CONTINUED AND COST-EFFECTIVE PRODUCTION OF (1) C.I M
GOODS IS EFFECTIVELY IMPLEMENTED. 

4.1 Vertical integration of the economic operators is optimized  New M
at each step of the value-adding process.

4.1.1 The volume output is maximum at each step of the wood chain. (3) s.9 M

4.1.1.1 Output volume from the exploitation.. (3) s.9 M

4.1.1.2 Sawmill output. (3) s.9 M

4.1.2 Balance between production and the market. New M

4.1.2.1 Unsold volumes are minimized. New M

4.1.3 Rate of recovery of harvested NTFPs is optimized. New M

4.2 Management diversifies production of goods and services (3) m4 M
from the forest.

4.2.1 Timber market and transformation processes are open to new New M
timber species.

4.2.2 A wide range of NTFPs is effectively valorized. (3) m4 M

4.2.3 Singularity and rarity of forest ecosystem are valorized through New M
economic services.

4.3 Harvest and silvicultural systems ensure continued timber (1) C.I M
production.
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4.3.1 Calculation of allowable cut, rotation period and areas to be (1) C.I.2.4 Rev. M
harvested are clearly detailed consistent with national (3) m8
directives, inventories, increment data and regeneration process.

4.3.1.1 Harvesting standards are explicit on: minimum number of large (1) C.I.2.1 M
trees to be retained per ha and species, maximum number of 
trees to be removed per ha, the minimum exploitable diameter 
for each species.

4.3.2 Rational infrastructure required for logging is made permanent. (1) C.I.4.3 M

4.3.3 Pre-harvest inventory includes marking on the field and (1) C.I.2.7 (3) m10 M
marking of trees to be felled and potential crop trees. (1) C.I.2.8

4.3.4 Logging maintains growth of potential crop trees and natural (3) m9 M
regeneration of timber species.

4.3.5 Silvicultural practices improve growth of potential crop trees a (1) D.1.3 (3) m7 M
nd natural regeneration when necessary.

4.3.6 In default of natural regeneration, enrichment planting is (1) D.2.6 M
implemented.

4.4 Guidelines for rational harvesting of NTFPs are put into (1) C.II.2 M
practice.

4.4.1 Guidelines are based on local knowledge of ecosystems and (2) 6.B. Rev. S
their sustainable use by the local populations.

4.4.2 Spatial and temporal organization and methods of hunting are New M
compatible with long-term renewal of game population.

4.4.3 NTFPs in high demand are the object of domestication (1) D.2.8 Rev. M
(intensification) trials.

4.4.4 Commercialization of NTFPs respects the law and contributes New M
to the long-term well-being of local people. 

4.4.5 NTFP-dependent people have opportunities (techniques, market)   New M
to diversify their sources of income.

5 MANAGEMENT MAINTAINS ECOSYSTEMÕS INTEGRITY. E

5.1 Management guarantees long-term viability of forest E
ecosystem.

5.1.1 Shape, location and design of forest compartments attempt to (3) e 17 E
minimize current and future edge effects due to forest 
fragmentation. 

5.1.1.1 Road and tracks network within the forest management unit is New E
minimized.

5.1.1.2 The extent to which ecosystems, vegetation types and species (2) 1.A.1.1 E
are specified is shown on environmental maps and maps 
indicating  the sustainability of the soil.

5.1.1.3 Area and percentage of forest land managed primarily for (3) E.5.a E
protective functions (e.g., watersheds, flood protection, 
avalanche, riparian zones.) are well defined and delimited on 
maps and in the field.

5.1.1.4 Zones of biological protection where no interference is (1) D.2.1 E
authorized are created in the permanent estate forest and well 
delimited in the field.
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5.1.2 Infrastructure for logging is designed, established and (1) C.I.4 E
maintained in such a way that negative impacts on the 
environment are minimized.

5.1.2.1 The size of inadvertent ponding or water logging as a result (3) e12 E
of forest management are minimized.

5.1.2.2 Routes are narrow and minimize the effect of canopy opening. New E

5.1.2.3 Bridges must be built taking into account flows in water New E
courses. 

5.1.3 Vertical stratification of the forest is maintained and protected. New E

5.1.3.1 Reduced-impact felling specified and implemented. (3) m 12 E

5.1.3.2 Skidding damage to trees and soil are minimized. (3) m 13 E

5.1.4 The capacity of forest for natural regeneration is ensured. (1) D.1 E

5.1.4.1 Area and percentage of forest land with diminished biological (3) e 3 E
components indicative of changes in fundamental ecological 
processes (e.g., soil nutrients, seed dispersal, pollination) are 
minimized.

5.1.4.2 Seedlings of all forest species (harvested and non-harvested) New E
are found in understorey of the forest or in natural and artificial 
gaps.

5.1.4.3 Animal species which are negatively impacted (due to logging (3) e 20 E
or hunting) during exploitation period retain, conserve, their 
ability to recover and exist as viable populations in the area

5.1.4.4 The presence of pollination insects and animals (e.g., bees, New E
butterflies) in the forest and surroundings.

5.1.4.5 Traces indicating the consumption by animals of edible seeds New E
and fruits of zoochorus species.

5.1.5 No chemical contamination to food chains and ecosystems. (3) e 10 E

5.1.5.1 Presence in the rivers and streams of benthic species New E
(e.g.: mollusk, gastropods).

5.1.5.2 Presence in the understorey of forest and permanent cash crops New E
of snails, edible mushrooms species and small frogs living on 
leaves.

5.1.5.3 Presence of birds of prey. New E

5.2 Critical ecosystem functions and processes are maintained (3) e 14 E
and secured.

5.2.1 Special provisions for the protection of sensitive areas (plain (1) D.2.4 E
streams banks, steep slopes) are defined and implemented in 
management plan

5.2.1.1 Corridors of uncut forest based on stream sides with links up (3) e 16 E
slopes and across ridges to connect adjoining catchments and 
forest areas which will not be harvested are retained.

5.2.2 The function of water filtration (protection of water and soil) (1) D.3 E
of the forest is maintained.

5.2.2.1 Water system (regime of rivers and streams) and quality do not (1) D.3.3 E
decrease.
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5.2.3 The properties and functions of the soil in the forest are New E
maintained and protected.

5.2.3.1 Area and percentage of forest land with significant compaction, (3) e.5.b E
erosion or change in soil physical properties are minimized.

5.2.3.2 More longer skid trails than wider roads within the harvested New E
units.

5.2.4 Soils and water restoration programs are implemented where E
necessary.

5.3 Forest management maintains or improves all levels of E
biodiversity.

5.3.1 Biological protected areas and reserves are created. New E

5.3.1.1 The size of biological and protected areas is adapted to suit the (1) D.2.2 E
object of biodiversity preservation.

5.3.1.2 The area and percentage of forest affected by processes or (3) e 2 E
agents beyond the range of historic variation (e.g., by insects, 
disease, competition for exotic species, fires, storms, land 
clearance) within the biological reserves are minimized.

5.3.1.3 Research programs on biodiversity within biological reserves New E
are implemented and effective.

5.3.2 Negative impacts of various interventions on biodiversity are (1) D.2 E
minimized.

5.3.2.1 Utilization of environmentally friendly technologies (3) m5 E
(e.g., utilization of biodegradable insecticides, fungicides).

5.3.2.2 Light-demanding (pioneer) species do not form dense stands  (1) D.1.2 E
within the forest.

5.3.2.3 Visibility and easy moving within the forest is maintained New E
(i.e., small amount of herbaceous species in understorey). 

5.3.3 No genetic creaming. New E

5.3.3.1 Presence in the cutting area of good specimens of standing New
commercial species ensuring perennial availability of genetic 
resources.

5.3.4 Measures to protect, recuperate and restore sustainable use of  (3) e7 E
wild populations or species in danger of extinction.

5.3.4.1 Identification and inventory of endangered, rare, endemic or (3) e15 E
indicator species.

5.3.4.2 Existence of maps indicating distribution and vital areas of New E
endangered, rare, endemic or indicator species.

5.3.4.3 Existence of database on reproduction, densities, migration, New E
foot sources of endangered, rare, endemic or indicator animal
species.

5.3.4.4 Existence of database on the phenology, seeds, dispersal and New E
population dynamism (e.g., succession, diameters distribution) 
of endangered, rare, endemic or indicator vegetal species.

5.3.5 Compensatory actions are taken to minimize negative impacts New E
on ecosystems and ensure regeneration and biodiversity 
conservation in affected areas. 
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5.3.5.1 Introduction in rivers and streams of young fish, animal New E
indicator, endemic and threatened species from local species.

5.3.5.2 Agroforestry attempts with neighboring local species are New E
implemented involving villagers. 

5.3.5.3 Enrichment plantings are implemented using indigenous species. (1) D.2.6 E

5.3.5.4 Aquaculture is done using local species. New E

6 CONTROL AND MONITORING SHALL BE CONDUCTED (1) B.2 M
IN ORDER TO IMPROVE FOREST MANAGEMENT.

6.1 Effective mechanisms of control guarantee implementation (1) B.2.1 M
of law and management plan.

6.1.1 Forestry service is in charge of control (direct or delegated) (1) B.2.1 M
of management of all forests.

6.1.1.1 Non-compliance to management is penalized. (1) C.I.2.10 M

6.1.1.2 Field control of timber production is effectively implemented. New M

6.1.1.3 Control of timber exports is effectively implemented. New M

6.1.1.4 Control of the harvest and sale of NTFPs by the forestry service S
and/or local communities.

6.1.2 Indirect control mechanism can contribute to sustainable New M
management of forests.

6.1.2.1 Existence of a certification label. New M

6.2 Management takes into account permanent results from (1) C.I.2.6 M
monitoring.

6.2.1 Records from management activities are kept in a form that (3) m16 M
makes it possible for monitoring to occur.

6.2.2 Effective monitoring provides up-to-date information about S
social, ecological and technical management parameters.

6.2.2.1 Continuous forest inventory plots are established and (3) m.15 M
measured regularly.

6.2.3 Applied research is undertaken in order to improve E
management systems.

6.2.4 Management plan can be adjusted rapidly if monitoring (1) C.I.2.6 M
provides significant changes in management parameters.
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GLOBAL POLICY AND LEGAL FRAMEWORK

1. ATO.A 1. ATO.A1 The Government 1. DDB 1.B1  (Reformulated)
(General policy) has clear forest development National forest policy and programme.
Sustainability of the objectives and realistic 
forest and its multiple action plan to meet them.
functions is a high 
political priority.

2. ATO A.12  (Modified)
Government has a system of reliable and 
updated information on the forestry sector
(especially national forest inventories) 
which enables it to prepare and update its 
action plans and programmes. 

3. ATO A.11 There is a permanent forest - Laws and regulation
estate governed by laws and regulations - ATO B.1.2
which are the basis for its sustainable Boundaries of PFE are 
management. This permanent forest estate well marked in the field
is the result of negotiation between all and correspond to maps.
stakeholders within the framework of a - Stakeholders know
procedure of coordinated planning of their rights and
allocation of lands based on appropriate responsibilities in the 
and updated information. PFE.

4. ATO A2  (Modified)
There is a forestry service in charge of the 
management of all the forests with 
sufficient human and material resources to 
fulfil its mandate.

2. DDB.1C National 5. New Existing norms or rules for 
environmental quality different ecosystem quality.
policy.

3. NEW National 6. New Existing national forest typology 
environmental mapping of maps (same scale): Protected forests, 
forest ecosystem types at productive forests, corridors, etc.
the scale of 1/500 000�.

4. ATO A3 Actions are taken 7. DDB 2.B Land -use planning which Land-use map
by the Government to reduce indicates destination for different forms of 
all types of pressure on the land use in relation to forest categories.
forest

8. ATO A.32 (Modified)  
The Government implements on-farm 
research programmes on agroforestry 
techniques to stabilise agriculture.

9. ATO A.31 Existing, ongoing and future 
plantations in the national forest plantation 
plan can contribute to supply the timber 
sector.

10. NEW Assist in the management of 
community and private forests.
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5. NEW Incentives exist for 11. NEW Duration of concession takes NEW The duration is
long-term forest management into consideration the felling cycles. at least equal to the 

felling cycle.

12. NEW Number of years for return on 
the investment made by the concessionaire 
at the FMU level, in regard to the duration 
of the concession.

13. NEW Percentage of extra costs 
incurred by the implementation of the 
FMU management plan on the gross 
margin realized by the company on the 
FMU.

14. NEW The peasants are given Adequate legal
incentives to plant trees on their fields and   measures like property 
fallow. rights on trees planted.

6. ATO A.4 At the interna- 15. NEW Government laws and 
tional level, the government regulations facilitate the implementation 
has ratified or approved and  respect of the approved treaties, 
treaties, conventions or conventions  and recommendations.
recommendations on 
sustainable development of 
forests issued especially
by such organisations as 
ILO, CITES, ITTO, FAO,
UNCED.

7. CS.A.2 National policy 
aimed at the recognition of 
the cultural integrity of 
specific social groups, the 
observation of traditional 
land use and the prevention 
of fair resolution of conflicts 
between various categories 
of forest users.

8. NEW Government has a 16. NEW All revenues from forest 3) Total amount of
special fund for financing resources due to the state are allocated forest taxes compared 
forest management activities. to the fund. to the amount of the 

funds.

17. ATO A.23 (Reformulated) 4) Proportion of 
Significant part of the fund is allocated to research funds to total
forest research and its results applied. revenue from forest 

resources.

18. NEW Use of funds for other purposes 5) Copies of laws or
is regulated by law. decrees allocating 

funds for other uses.

19. NEW The forest economic rent - Auction systems for
captured by the Government is indexed to quota export.
the real commercial value derived from - Export taxes based
forest exploitation through adequate on updated F.O.B.
mechanisms. prices.
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9. NEW The transformation 20. NEW Incentives are given to 
capacities (volume of raw industrialist to move from first and second 
material input in the 1st & transformation to third transformation.
2nd transformation) are
voluntarily limited in order
to avoid general over-
capacities at the national 
level.

10. CS.S9 Efficiency of 21. NEW Importance of the gap in NEW Difference 
systems of production and efficiency between the domestic between domestic 
transformation of forest transformation units and the international recovery rates for each
products standards. line of products (within

the first and second 
transformation) and 
regional or interna-
tional ones.

MANAGEMENT

2. ATO.C (Modified) 11. ATO C1 Management 22. NEW Characterisation of forest unit Biophysical properties.
Forests are managed to planning involves all and description of resources and their Socioeconomic studies.
maintain production as stakeholders and takes into multiple functions and roles, making Multiple resource
well as multiple account all the components maximum use of local expertise and inventories.
functions. and functions of the forest knowledge. C, M6.

such as timber production, Maps of resources,
NTFPs, ecology and well- management, 
being of the local population. ownership and 

inventories.

23. NEW Objectives of management Stakeholders know the
are well determined and clearly stated. management policy 

that affects them.
Management objectives 
are compatible with 
forest potential.

24. NEW The felling cycle is specified 
based on growth rates, minimum exploitable 
diameters and lower diameters measured 
during inventory.

25. ATO C.12 Management plan is 
accepted by all stakeholders and approved  
by the minister in charge of forests.

12. NEW Forest exploitation 26. CS M8 Harvest and yield regulation ATO C.1.2.4
is compatible with resource by area/or volume prescribed. Allowable annual cuts, 
base. minimum exploitable 

diameters, maximum 
number of trees to be
harvested per hectare 
are specified.

13. NEW Management is 27. ATO CI23 (Reformulated)
implemented so as to limit Periodically, harvestable areas and trees 
damages and disturbance. over the management period are assessed 

and mapped.

Annex C
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28. ATO CI28 (Modified) Limits and marked 
Trees to be protected as seed crop and trees are visible.
potential crop trees are plotted on a map 
and conspicuously marked prior to felling.

29. ATO CI41 (Modified) Compare with FAO
Establishment of infrastructure takes into standards for best
account key parameters like topography, forest management.
hydrology, ecologically fragile and 
protection zones, as well as  the need for 
exploitation.

30. ATO CI22 (Modified) C, E12 No inadvertent
Low-impact felling and skidding ponding or water-
techniques are used. (See FAO standards logging in FMU.
and codes for logging and felling). C, m13 Skidding 

damage to trees and 
soils minimised.

31. NEW Premium linked to compliance NEW Percentage of 
with guidelines for reduced impact the performance
harvesting is available for each category of premium against the
worker (fellers, skidders, foreman, etc.). total revenue.

32. NEW Logging activities are suspended 
during heavy rain periods.

33. ATO D26  (Modified)
Enrichment planting uses species adapted to 
the site, preferably indigenous species 
harvested from the management unit.

34. CS m17  (Reformulated) 26) Aerial photographs
Harvested forest units are protected from and satellite images.
fires, encroachment, premature re-entry and 
other types of disturbances.

14. ATO C1.4 The follow-up 35. NEW Results from monitoring and 27) Research reports
and control of management research and other new scientific and and scientific
are done on the basis of technical information is incorporated into publications.
information included in the the implementation and revision of the 
appropriate documents. management plan.

36. NEW Management plan is revised 
periodically to take into account results 
of monitoring or new scientific and 
technical information as well as socio-
economic and environmental changes.

37. CS M16 Documentation and records 
of all management activities are kept in a
form that makes it possible for monitoring 
to occur.

3. NEW
Forests are co-managed 15. ATO E1  StakeholdersÕ 38. ATO E11 The rules of access to forest
by stakeholders on a tenure and use rights are resources are clearly defined and respected
basis of multiple uses, clear to all parties and are by all stakeholders.
mutual recognition of secure.
rights and sharing of 
the commercial benefits.  

C&I Proposed by the Six Teams

Team 5 continued
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16. ATO E6 There is a 39. NEW An ad hoc institution involving NEW (reformulation
procedure for dialogue and the stakeholders or their delegates has been of 3.S.20)
conflict resolution between created, is working, and is effectively a Conflicts are settled 
various stakeholders.   place for negotiation, co-management and  and fair solutions for

definition of rights and duties at the FMU conflicts have been
level. found in the close 

past.

17. ATO-DDB (E.5 and 40. NEW The commercial value of timber NEW The level of 
2.5.E reformulated) and/or NTFPs in high demand are known compensation paid or

Economic participation of by local populations. given by loggers to the
local communities in peasants for harvesting
commercial forest uses with trees claimed by the last
a sharing of benefits ones is in proportion 
considered equitable. with the commercial 

value.

41. DDB.6C3 Arrangements between 
exploiters and peasants for compensations 
for loss or damages resulting from the 
harvesting operations.

42. NEW A fraction of the taxes paid by NEW Amount of 
concessionaires is allocated to local forestry taxes allocated
development. to the ÔcommunesÕ.

NEW Amount of taxes
allocated to the villages
or value of the 
collective equipment 
granted by the 
Government.

SOCIAL

4. CS.S7 18. ATO E3 Forest 43. ATO E31 Necessary preventive NEW Working
(reformulated) management has no adverse measures are taken by concessionaires or conditions during 
The quality of life of effect on health. the managers to minimize and possibly to harvesting operations
the populations of the take into account health risks linked to comply with ILO rules
forest area shall be forest activities. and prescription.
improved or at least
maintained.       

44. ATO. E52 Wages and other benefits are 
at least conform to the national standards.

45. NEW The main part of worker NEW Percentage of 
revenues comes from fixed salary. the fixed salary against 

the total revenue.

46. CS.S22 Existence of legal labor 
proceedings and/or public actions in which 
the company is involved.

19. NEW 47. NEW Authentic documents attesting to NEW Building or
The concessionaires fulfil all the agreements. maintenance of 
agreements made with the infrastructures for 
local populations. which agreements have

been made.

Annex C
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48. ATO E53 Forest-dependent people have NEW Percentage of 
the opportunity to be employed and trained local people who have 
by forest companies. been recruited since the

beginning of the 
exploitation of the 
FMU.

20. CS.S10  (reformulated) 49. NEW Numbers of trees of cultural, 
Impact of the economic use social and economic importance for local 
of the forest on the populations felled by loggers.
availability of forest 
resources of importance to
local populations.

21. ATO B.32  (modified) 
Appropriate methods exist 
for implementation of 
programme for the 
enlightenment and education  
of the rural populations.

ECOLOGY

5. ATO D
The main ecological 22. NEW Securing at all 50. NEW Humic horizon of the soil is Ten centimeters of 
functions of the forest stages the critical functions thick and the litter is decomposing. black lumpy soil mixed 
are maintained. and processes of the forest. with tattered leaves.

51. NEW Soil microfauna (earthworms, The traces of their 
ants, termites, snails, etc.) have their activities in the forest 
activities maintained. (their mounds).

52. ATO D32 Erosion and other forms of Runoff is less than 
soil degradation are minimized. 25%.

53. ATO D33 Soil and water restoration - Microcatchment
programmes are implemented when management.
necessary (the forestry cover of the soil 
has disappeared and humic horizon is - Runoff less than
threatened). 25%.

54. NEW The structure of the forest is 
similar to the natural forest.

55. NEW Species composition of wildlife Different species of 
is similar to that of the natural forest. wildlife are abundant 

and their activities are 
visible in the forest.

23. NEW Maintaining 56. ATO D11 Logging is not authorized if There is a gap in the
natural regeneration of the stratification of forest (different class sizes) class size distribution.
forest by minimizing is disturbed.
negative impacts of various 
interventions on biodiversity.

57. NEW Canopy opening is controlled so - Species composition.
that light-demanding species are not greater - Aerial photographs.
than the natural gap - For the gap size (to 

be determined by 
research).

C&I Proposed by the Six Teams

Team 5 continued
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58. NEW Endemic and endangered The forest reserves 
species are identified and protected. maps and its terms of 

references.

59. ATO D21 Zones of biological Documents of creation.
protection where no disturbance (genetic 
pollution or any destruction) is authorized 
are created in permanent forest estate.

60. NEW Fragmentation of the forest is A great number of
minimized at a level to allow seed and corridors in the forest.
pollen dispersal.

61. NEW Tree plantations are realized The recovery of natural
where forest has been destroyed and when forest after plantation.
the measures taken for natural regeneration 
have failed.

62. NEW Soil microfauna (earthworms, The traces of their
ants, termites, snails, etc.) have their activities in the forest 
activities maintained. (their mounds).

63. NEW The biomass or the number of At least 3 harvestable
harvestable trees per hectare is maintained trees per hectare.
at the level of natural forest.

64. NEW Maintaining the richness of Different species of 
wildlife population at a high level. wildlife are abundant 

and their activities are 
visible in the forest.

6. NEW 24. NEW The management 65. NEW The growth and the rotation To determined by 
Forests are  managed plan is flexible in order to cycle of the main species are known. research stations.
for a sustainable incorporate the update 
production. ecological information from 

research.

66. NEW The behaviour (aggregates or Maps from the data of
randomized distribution) of the species is the inventory on the 
recognized. permanent sample plot

(to be created in each
FMU).

67. NEW Phenological information (sexual To be determined by
mature diameter, mode of seed dispersal, research stations.
etc.) are taken into account.

68. NEW Inventory of FMU (in the Maps are available.
permanent sample plot) has been made 
and mapped (1/20 000�) for all tree species 
above 10 cm diameter.

69. NEW Wildlife map (1/20 000�) with Map is available.
their routes.

70. NEW A special map (1/20.000�) for Map is available.
non-timber forest species is realized. 
The data on the organs (bark, leaves, fruit 
or roots) used and quantity needed are 
available.

Annex C
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D I Maintenance of Ecosystem Integrity reformulated 1

e14&D 1 Ecosystem function is maintained reformulated 1, 3

e10 1 No chemical contamination to food chains and reformulated 3
ecosystem, especially by fishing with pesticides

e11 2 To maintain water infiltration in the soil, ecologically reformulated 3
sensitive areas are protected (especially forests on the 
summit of hills, buffer zones along water courses).

D.3.2, e12 3 Skidding is reduced or prohibited during rainy season  new 1
to minimise erosion.

D.2 2 Impacts to biodiversity of the forest ecosystem are reformulated 1
minimised.

D.2.7,e7, e15 1 Species and population in danger of extinction are reformulated 1, 3
identified and protected (rare or endemic species,
indicators).

D.2.6 2 If enrichment planting is carried out in logged-over unchanged 1
forests, preference is given to species that are actually 
harvested in the forest, or to species in high demand.

e19 3 Interventions, if applied, are highly specific to the unchanged 1
individual tree level, instead of to species or whole
stand.

e13, e1, e17 4 Maximum number of trees to be harvested per ha reformulated 3
does not exceeded 1.4/ha and maximum number 
adjacent trees that can be felled does not exceed 3.

D1 3 The capacity of the forest for natural regeneration is unchanged 1
insured.

D.2.1 1 Representative areas, retained as zones of biological reformulated 1
protection, are created in the permanent forest estate.

1 The size and location of biological reserves should be reformulated 1
adapted to suit the objective of effective preservation.

e11 2 Corridors of uncut forest based on stream sides with unchanged 3
links up slopes and across ridges to connect adjoining 
catchment.

C&I Proposed by the Six Teams

Ref P C I V Description - Team 6 Observation Source

Team 6: Achoundong Gaston, Francis Nkoumbele, Nsangou Mama

ECOLOGY
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FOREST MANAGEMENT

Annex C

I Sustainable production of forest goods and services

A.1 1 The Government has clear forest development unchanged 1
objectives and a realistic plan to meet them.

A.1.1 1 There is a permanent forest estate governed by laws unchanged 1
and regulations which are the basis for its sustainable 
management. This permanent forest estate is the result 
of negotiation between all stakeholders within the 
framework of a procedure of coordinated planning of 
the allocation of lands based on the appropriate 
information.

A.1.2 2 The Government has a system of reliable, adequate and unchanged 1
updated information on the forestry sector (specially 
a national forest inventory) which enables it to update 
its action plans and adjust the means of implementation.

A.2 2 The Government and/or international institutions jointly reformulated 1
allocate adequate means for sustainable management 
of forests.

A.2.1 3 There is a clear mechanism for sustained and adequate unchanged 1
funding for the management of Government and 
community forests.

A.2.3 4 Forestry research is allocated sufficient means (human unchanged 1
and material) and its results are applied.

A.4 At international level, the Government has ratified or unchanged 1
approved treaties, conventions or recommendations on 
sustainable development of forest issued especially by 
such organizations as ILO, CITES, ITTO, FAO, 
UNICED.

Some international or foreign organisations are new new
financially and technically involved in operational 
programmes aimed at sustainable forest management.

6.A Various forms of sustainable land use are integrated in reformulated 2
a regional land management plan.

B.1 Areas devoted to forestry activities or permanent forest unchanged 1
estate are clearly delimited and their boundaries have 
been well established.

B.2.2 The procedure of control is followed by results unchanged 1
(mission reports, case files, transactions, 
condemnations, etc.).

C.1 A management plan has been established for unchanged 1
sustainable management of the forest, taking into 
account all its components and functions such as 
timber production, other forest products, contribution 
to the well-being of the local people, ecology.

C.1.3 3 Management plan is effectively implemented. unchanged 1

C.I.2 4 In the area of timber harvesting, the standards are reformulated 1
explicit on: minimum number of large trees to be 
retained as seed producers (mother trees)  per ha and 
species.

Ref P C I V Description - Team 6 Observation Source
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I Forest management maintains fair intergenerational unchanged
access to resources and economic benefits.

1 The stakeholders' access to resources, tenure and use reformulated
rights are secure.

E.1 1 Tenure, use and property rights are recognized by the reformulated 1
forest legislation.

2.A 2 All types of forest uses, their importance and values reformulated 2
for various stakeholders are identified.

New Access and extraction of NTFPs are regulated. new new

2 Social and economic benefits are maintained and reformulated
improved.

S8 1 The revenues derived from logging are fairly shared reformulated 1
among the different stakeholders.

New The sharing of benefits by local people takes into new new
account the social categories within the community
(ethnic groups, old people, young people, men, 
women, etc.). 

II Each stakeholder has a voice in forest management. reformulated

1 All stakeholders are involved in forest management. reformulated

E.2.1 1 Local people are aware of and understand the reformulated 1
management plan and the forest law. 

E.2.3 2 All stakeholders are involved in the decision-making reformulated 1
process (information, training, dialogue, consultation, 
compromise).

New Local organisations interact with other stakeholders. new new

Forest Management continued

C.I.2.5 The felling and work programme is operational, clear unchanged 1
and realistic. Each harvest is subject to prior validation 
and decision.

5.C Guaranteeing the continued production of valuable, reformulated 2
endangered timber species by means of silvicultural 
systems.

5.D Guaranteeing the continued production and harvest of reformulated 2
other forest products by means of silvicultural systems.

C&I Proposed by the Six Teams

Ref P C I V Description - Team 6 Observation Source

SOCIAL AND ECONOMIC ENVIRONMENT

Ref P C I V Description - Team 6 Observation Source
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A. (General policy). Sustainability A.1 The Government has clear forest A.1.1 There is a permanent forest estate
of the forest and its multiple development objectives and governed by laws and regulations which
functions is a high political a realistic action plan to meet them. are the basis for its sustainable 
priority. management. This permanent forest 

estate is the result of negotiation between 
all stakeholders within the framework 
of a procedure of coordinated planning of
the allocation of lands, based on 
appropriate and updated information.

A.1.2 The Government has a system of 
reliable, adequate and updated information
on the forestry sector (especially a national
forest inventory) which enables it to 
update its action plans and adjust the
means of implementation.

A.2 The Government allocates A.2.1 There is a mechanism for sustained
adequate means for sustainable and adequate funding for the management 
management of forests. of Government forests.

A.2.2 There is a forestry service in charge
of the management of all the forests, with
adequate staffing to fulfil its mandate.

A.2.3 Forest research is allocated 
sufficient means (human and material) 
and its results are applied.

A.3 Actions are taken by the A.3.1 Existing, ongoing and future 
Government to reduce all types of plantations in the national forest 
pressure on the forest. plantation plan can contribute to supply 

the timber sector.

A.3.2 The Government implements 
appropriate programmes to stabilise 
agriculture.

Annex E
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ATO C&I for the Sustainable Management of African Tropical Forests 
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A.4 At international level, (No indicator)
the Government has ratified or 
approved treaties, conventions or 
recommendations on sustainable 
development of forests issued 
especially by such organizations 
as ILO, CITES, ITTO, FAO, 
UNCED.

B. Areas devoted to forestry B.1 Areas devoted to forestry B.1.1 There exists a map showing the 
activities or the permanent forest activities or permanent forest estate boundaries of the permanent forest estate.
estate are not declining. are clearly delimited and their 

boundaries have been well 
established.

B.1.2 The boundaries of the permanent 
forest estate are well marked in the field.

B.2 Efficient measures have been B.2.1 There is a control mechanism 
taken by the authorities to monitor (direct or delegated control, type and
the forest and to protect against frequency of control) complied with by 
clearing, fire, settlements and the forest service.
illegal gathering of forest products.

B.2.2 The procedure of control is 
followed by results (mission reports, case 
files, transactions, condemnations, etc.).

B.2.3  There is collaboration between the 
forestry service, agricultural service, 
public order authorities and other public 
services concerned in forest management.

B.3 The Government implements B.3.1 There is a direct, sustainable, 
measures in order to promote the efficient system to interest various 
participation of various stakeholders stakeholders in protecting the forest 
(mainly neighboring villagers) against clearing, fires and poaching.
in protecting the forest.

B.3.2 Programmes for the enlightenment 
and education of the rural population are 
implemented.

C. Forests are adequately managed C.1 A management plan has been C.1.1 There is a management plan 
and developed irrespective established for the sustainable comprising: 
of their role. management of the forest taking into a. Definition of the forest area subjected 

account all its components and to sustainable management; 
functions such as timber production, b. Key findings of studies and analyses 
other forest products, contribution on all the functions and uses of the 
to the well-being of the local people, forest (timber production, other forest 
ecology. products, farmer-forest relationship, 

forest ecosystem); 
c. Definition of objectives in these 

various uses, their spatial organization 
and their hierarchy;  

d. Relevant action plans to meet these 
objectives;  

Annex E
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e. Reference to laws and regulations 
governing such actions (particularly the
national directives on management);  

f. Economic and financial evaluation;    
g. A set of maps allowing a clear 

summarized overview of the results of 
studies (vegetation map, forest 
settlement map, etc.), the objectives 
(map of working circles) and the action 
plans (map of blocks for harvesting, 
coupes, replanting, etc.).

C.1.2 Management is approved by the 
Minister in charge of forests.

C.1.3 Management is effectively
implemented.

C.1.4 The follow-up and the control of 
implementation of the management plan 
are done on the basis of the information 
included in the appropriate documents.

C.2 Forestry service and other (No indicator)
stakeholders of the sector have enough 
capacity to properly develop and
manage the forest for all its roles
(timber production, other forest
products, ecology, farmer-forest
relationship).

C.I. Sustainable timber production C.I.1 Standards for silvicultural and 
(in quantity and quality) other activities adapted to the specific 
is guaranteed. ecology of the forest and ensuring 

sustainable management have been 
developed and are operational.

C.I.2 Adequate effort of investigation  C.1.2.1 In the area of harvesting, the
is undertaken to define, validate or standards are explicit on:
adjust silvicultural and work - minimum number of large trees  to be
standards. retained as seed producers (mother 

trees) per ha and species;                         
- maximum number of trees to be 

harvested per ha;
- harvesting techniques for large trees to 

be removed should be such as to avoid
too large gaps;

- the minimum exploitable diameter for
each species.

C.I.2 Planning and implementation C.I.2.2 Operational low-impact felling
of logging are carried out in and skidding techniques are available.
conformity with guidelines of the 
management plan and the contract 
agreement based on technical and 
social standards as well as financial 
specifications.

C&I  for Testing - the ÔBase SetsÕ

Principle: Criterion: Indicator:
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C.I.2.3  Fully consistent with silvicultural 
standards, and based on previous inventory,
the area to be harvested over the manage-
ment plan period is assessed and mapped.

C.I.2.4  Calculations of allowable cut and 
rotation period are clearly detailed in the
management plan and are consistent with 
silvicultural standards, increment data, 
prior inventory and harvestable areas, and 
are established at levels considered 
compatible with sustainable production 
of the forest.

C.I.2.5  The felling and work programme
is operational, clear and realistic. Each 
harvest is subject to prior validation and
design.

C.I.2.6  The felling programmes are 
adjusted rapidly if the change in data 
collected in the field is significantly 
different from that on which the 
managerÕs initial estimate is based.  
The management plan is amended to be 
consistent with the true data.

C.I.2.7  Trees to be felled are previously 
plotted on a map and marked. Their 
selection is in compliance with 
silvicultural standards and protection 
means specific to the particular coupe.

C.I.2.8  Trees to be protected are plotted
on a map and conspicuously marked, 
prior to harvest.

C.I.2.9  Financial clauses, technical 
standards for logging and specific 
arrangements to protect the forest are 
clearly specified in the management plan
compartment register.

C.I.2.10  The application of provisions of
the contract agreement is to be assessed 
periodically. Non-compliance is penalized.

C.I.3  Deforested areas are C.I.3.1  Reforestation is implemented 
regenerated by natural of artificial with chosen species in conformity with 
means. the specifications of the management plan.

C.I.4 Infrastructure (roads, bridges, C.I.4.1 The planning and establishment 
firebreaks, etc.) is designed, of infrastructure (primary and secondary
established and maintained in such  roads, timber yards, skidding tracks)
a way that negative impacts on the takes into consideration the topography
environment (forest, soil, water of the forest areas and the needs of 
course network) are reduced to a exploitation.
strict minimum.

Annex E
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C.I.4.2  Size of infrastructure (primary
and secondary roads, timber yards, 
skidding tracks) is reduced to the barest
minimum possible.

C.I.4.3  Minimum infrastructure required
for logging is made permanent.

C.I.4.4 Measures are taken to ensure that
infrastructure established for logging and 
forest management in general, do not 
disturb the flow of water in the network
of rivers, streams, etc.

C.II Sustainable production of non- C.II.1 Non-timber forest products and 
timber forest products is ensured. their uses are identified.

C.II.2 Guidelines for rational 
harvesting of non-timber forest 
products are defined and put into 
practice.

C.II.3 Research is undertaken in order 
to define the conditions for a 
sustainable use of non-timber forest 
products.

C.II.4  Guidelines for harvesting of 
non-timber forest products are  
monitored, evaluated and can be 
corrected if necessary.

D. The main ecological functions D.1  The capacity  of the forest for D.1.1 Logging is not authorized if the 
of the forest are maintained. natural regeneration is ensured. vertical stratification of forest is

disturbed.

D.1.2 Light-demanding (pioneer) species
do not form dense stands within the forest.

D.1.3 Actions are taken to assure natural 
regeneration when necessary.

D.2 Negative impacts of various D.2.1  Zones of biological protection 
interventions on biodiversity are where no interference is authorized are
minimized. created in the permanent forest estate.

D.2.2 The size of biological reserves is
adapted to suit the object of preservation.

D.2.3 Selection of biological preservation
areas should take into account their 
potential for effective protection.

D.2.4 Special provisions for the 
protection of sensitive areas, plains 
stream bank, steep slopes should be 
defined in the management plan.

C&I  for Testing - the ÔBase SetsÕ
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D.2.5 The management plans of forest 
only provide for single-species or 
exotic-species plantations when other 
types of silvicultural action have been 
considered by forest management experts
and abandoned for justified reasons.

D.2.6 If enrichment planting are carried 
out in logged-over forests, preference will 
be given to species that were actually 
harvested in the forest.

D.2.7 Rare or endangered species are 
protected.

D.2.8 Non-timber forest products in high 
demand are the object of conservation 
and domestication trials.

D.3 The function of water filtration D.3.1 Water system (regime) and quality 
(protection of water and soils) of the do not decrease.
forests is maintained.

D.3.2 Erosion and other forms of soil 
degradation are minimized.

D.3.3 Soil and water restoration 
programmes are implemented when 
necessary.

E. The rights and duties of all E.1 All stakeholders have their user E.1.1 The methods of access to forest 
stakeholders should be clearly or property rights well defined and resources are clearly defined and 
defined, perceived and accepted secure. respected by all stakeholders. 
by all.

E.1.2 StakeholdersÕ tenure rights are clear
to all parties and are secure.

E.2 All stakeholders participate in E.2.1  Management techniques are well
forest resources management. understood and applied by all stakeholders

(forest service, local population, timber 
industrialists).

E.2.2  There is efficient communication
between various stakeholders.

E.2.3  All the parties involved participate 
in the management of natural resources 
in a manner accepted by all.

E.3 Forest management has no E.3.1  Necessary preventive measures are
adverse effect on health. taken by concessionaires or the managers 

to minimize and possibly to take into 
account health risks linked to forest 
activities.

Annex E

Principle: Criterion: Indicator:

ATO C&I for the Sustainable Management of African Tropical Forests continued
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E.4 The demand for goods and E.4.1 The needs of the population are 
services expressed by beneficiaries taken into account in the management 
and stakeholders on the forest is plan.
consistent with its capacity to meet it.

E.5 Sharing of benefits from the E.5.1 Damages caused are compensated 
forest is considered equitable. for in a fair manner.

E.5.2 Wages and other benefits conform
to national standards.

E.5.3 Forest-dependent people have the 
opportunity to be employed and trained 
by forest companies.

E.5.4 Forest utilization is based on 
necessary compromises and 
complementarities.

E.6 There is a procedure for dialogue 
and conflict resolution between 
various stakeholders.

C&I  for Testing - the ÔBase SetsÕ

Principle: Criterion: Indicator:

ATO C&I for the Sustainable Management of African Tropical Forests continued
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DDB CRITERIA AND INDICATORS

Criteria, Indicators and Norms per Policy Area, National Level

On the basis of  the previously mentioned definition of sustainable forest management and the principles
against which a countryÕs forest policy should be assessed the criteria, indicators and norms per policy area
are given below. Policy area should be understood to refer to the legal as well as the administrative level.

GENERAL

CRITERION

A.  National management and control mechanisms

A number of general principles are needed to assess the effectiveness and capability of 
the various policy measures:

1. General regulations for forest management

2. General control mechanisms

3. General inventories

Information on the ecological situation, land use, the status of ecosystem types and the extent of deforesta-
tion and degradation of forests should be readily available.

1.  Ecologically Directed Policy

Policy aimed at the preservation of biodiversity and protection and management of areas of adequate size
and location with different forest ecosystem types.

Annex E

1.A. National environmental 1.A.1 Typology. 1.A.1.1 The extent to which 
mapping of forest ecosystem ecosystems, vegetations and species
types. are specified.

1.A.2 Maps of the forested areas 1.A.2.1 Adequate scale.
to be protected in the Permanent 
Forest Estate (PFE).

1.B. National forest protection 1.B.1 A national plan. 1.B.1.1 A system of laws and 
policy. regulations.

1.C. National environmental 1.C.1 Adequate targets and 
quality policy. timetables.

Criterion: Indicator: Norm:
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2. Socio-Economic Policy

Policy aimed at the sustainability of forest functions and a fair distribution of costs and benefits among
the various forest users.

C&I  for Testing - the ÔBase SetsÕ

2.A. Inventory of the various 2.A.1 Typology of actual uses and 
categories of forest use and their intensity of use.
importance for the different 
social groups.

2.A. 2 Statistics of forest incomes 
for the various categories of users.

2.B. Land use planning which 2.B.1 Selection criteria for 
indicates destinations for productive forests.
different forms of land use in  
relation to forest categories.

2.B.2 Selection procedure 2.B.2.1 Definition of destinations.

2.B.3 Maps indicating forest areas. 2.B.3.1 Based on environmental 
maps and maps indicating suitability
of soils.

2.B.4 Rules and guidelines for 
protection procedures and 
implementation.

2.B.5 Maps indicating sites of 2.B.5.1 Convincing arguments for 
conversion forests. conversion to other sustainable land 

use.

2.C. Policy based on the 2.C.1 National forest policy plan.
recognition of the multiple use 
of forests and a fair distribution 
of costs and benefits among 
the various forest users.

Criterion: Indicator: Norm:
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3.A. Planning process directed 3.A.1 National socio-cultural 3.A.1.1 Procedures for consultation.
at information, consultation and policy.
participation of local 
communities.

3.A.1.2 Consultation procedures for 
participation.

3.A.1.3 Employment plans.

3.A.1.4 Terms of employment.

3.A.2 National policy aimed at the 3.A.2.1 Inventory of all forest uses and
recognition of the cultural integrity forest products.
of specific social groups, the 
observation of traditional land use 
rights and the prevention or fair 
resolution of conflicts between 
various categories of forest users.

3.A.2.2 A legislative framework, with
traditional property rights and land use
rights enshrined.

3. Socio-Cultural policy

Policy aimed at the recognition of forests as a renewable source of energy and as a resource for local
communities.

Annex E

Criterion: Indicator: Norm:
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Criteria, Indicators and Norms per Policy Area, Management Unit Level

Policies on the management unit level should find their point of reference in national rules and regulations
on sustainable management. The criteria, indicators and norms on management unit level are also classified
according to type of policy.

4. Ecologically Directed Management

Policy aimed at safeguarding sustainability of ecological processes, regulatory environmental functions and
the ecological conditions of all forest functions.

C&I  for Testing - the ÔBase SetsÕ

4.A. Protecting the size and 4.A.1 Identification and recognition 
quality of forest ecosystems. of forested areas/management units 

on regional/local level.

4.A.2 Inventory of ecosystems etc.
on management unit level.

4.A.3 Rules providing for 
acceptance of external effects of 
timber harvest on climate, opening 
up of forested area, roads, settlers, 
watershed management, water 
quality, etc.

4.B. Maintaining the forestÕs 4.B.1 Rules for acceptable 
capacity for natural regeneration. disturbance within management 

unit.

4.C. Maintaining the forestÕs 
function as a hydrological or 
orological screen for its
surroundings.

4.D. Protecting or preserving 4.D.1 Rules for management of 
threatened (tree) species. unit; procedure for the selection of 

indicators.

Criterion: Indicator: Norm:
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5. Socio-Economic Management

Policy aimed at preserving the forest as a sustainable, renewable source of income for all relevant categories
of forest users (for more details see ÔITTO Guidelines for the Sustainable Management of Natural Tropical
ForestsÕ, Chapter 3: Forest Management).

Annex E

5.A. Guaranteeing basic abiotic 5.A.1 Production capacity of soil.
and biotic conditions for the 
production capacity of forest 
areas.

5.A.2 Groundwater regime.

5.B. Mapping forest areas and 
forest functions.

5.C. Guaranteeing the continued 5.C.1 Silvicultural systems.
timber production by means of 
regulations covering:

5.C.2 Harvest and management 
planning.

5.C.3 Management reports.

5.D. Guaranteeing the continued 5.D.1 Inventory of importance of
harvest of other forest products. non-timber forest products.

5.D.2 Planning and control of 
harvest of non-timber forest 
products.

5.E. Economic participation of 5.E.1 Employment.
local community in commercial 
forest use.

5.E.2 Terms of employment.

5.E.3 Arrangement for share of 
revenues from timber and 
non-timber products for local 
community.

Criterion: Indicator: Norm:
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6. Socio-Cultural Management

Policy aimed at recognising and honouring the local communityÕs traditional rights and uses of forests.

C&I  for Testing - the ÔBase SetsÕ

6.A. Integrating various forms of 
sustainable land use.

6.B. Putting local knowledge of 6.B.1 Documentation of ... 6.B.1.1 Specifications.
ecosystems and their sustainable 
uses to optimum use.

6.B.1.2 Possibility of appeal and 
procedures.

6.B.1.3 Involvement of representative 
NGOs.

6.B.1.4 Inventory of local initiatives.

6.C. Identifying and recognising 6.C.1 Inventory of forest uses and 
the forest functions for the local forest products for local use.
community.

6.C.2 Inventory of positive and 
negative effects of timber harvest 
for welfare and prosperity of local 
community.

6.C.3  Arrangements for
compensations for loss or damage.

Criterion: Indicator: Norm:
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e1 Fragmentation of forest types.

e2 Area and percentage of forest affected by processes or agents beyond the range of historic variation, 
e.g., by insects, disease, competition from exotic species, fire, storm, land clearance, permanent 
flooding, salinisation and domestic animals.

e3 Area and percentage of forest land with diminished biologi-cal components indicative of changes in 
fundamental ecological processes (e.g., soil nutrient cycling, seed dispersion, pollination) and/or 
ecological continuity (monitoring of functionally important species such as fungi, arboreal epiphytes,
nematodes, beetles, wasps, etc.).

e4 Area and percentage of forest land with significant soil erosion.

e5 Area and percentage of forest land managed primarily for protective functions, e.g., watersheds, flood
protection, avalanche protection, riparian zones

e5 Area and percentage of forest land with significant compaction or change in soil physical properties
resulting from human activities

e6 Proportion of area of permanent production in areas of environmental protection.

e7 Measures to protect, recuperate and restore sustainable use of wild populations of species in danger 
of extinction.

e8 Area and percentage of forest affected by processes or other natural agents (insect attack, disease, fire, 
etc.) and by human actions.

e9 Rates of regeneration and forest ecosystem structure.

e10 No chemical contamination to food chains and ecosystem.

e11 Ecologically sensitive areas, especially buffer zones along water courses are protected.

e12 No inadvertent ponding or waterlogging as a result of forest management

e13 Canopy opening is minimised

e14 Maintenance of critical ecosystem functions and processes is secured at all stages of forest management
(spatial and temporal).

e15 Identification of endangered, rare, endemic or indicator species

e16 Corridors of uncut forest based on stream sides with links up slopes and across ridges to connect 
adjoining catchments and forest areas which will not be harvested are retained.

e17 Shape, location and design of forest compartments attempt to minimize current and future edge effects
due to forest fragmentation.

e18 The management plan recognizes the natural variability in the forest and differences in rates of recovery
(stand productivity and vegetation structure), and has monitoring mechanisms sensitive enough to detect
these differences

e19 Interventions, if applied, are highly specific to the individual tree level, instead of to species or whole
stands.

e20 Animal species which are negatively impacted during logging retain their ability to recover and exist 
as viable populations in the area.

Annex E

COMPILED SET OF C&I

ECOLOGY
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C&I  for Testing - the ÔBase SetsÕ

m1 Annual extraction of timber and non-timber forest products compatible with the sustainability capacity 
of the resource base.

m2 Area and percentage of forest soils affected by significant alterations in physicochemical properties and
erosion.

m3 Effectiveness of systems of administration and control.

m4 Degree of diversification of production.

m5 Degree of utilization of environmentally friendly technologies.

m6 Maps of resources, management, ownership and inventories available.

m7 Silvicultural systems prescribed and appropriate to forest type and produce grown.

m8 Yield regulation by area and/or volume prescribed.

m9 Harvesting systems and equipment are prescribed to match forest conditions in order to reduce impact.

m10 Pre-harvest inventory satisfactorily completed.

m11 Infrastructure is laid out prior to harvesting and in accordance with prescriptions.

m12 Reduced-impact felling specified and implemented.

m13 Skidding damage to trees and soil minimised.

m15 Continuous forest inventory (CFI) plots established and  measured regularly.

m16 Documentation and records of all forest management activities are kept in a form that makes it possible
for monitoring to occur.

m17 Worked coupes are protected (e.g., from fire, encroachment and premature re-entry.

m18 Tree marking of seed stock and potential crop trees.

PRODUCTION SYSTEM
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Annex E

s1 d. Rates of return on investment.

s2 a. Area and percentage of forest land managed in relation to the total area of forest land to protect the
range of cultural, social and spiritual needs and values.

s3 a. Direct and indirect employment in the forest sector and forest sector employment as a proportion of
total employment.

s4 b. Average wage rates and injury rates in major employment categories within the forest sector.

s5 c. Viability and adaptability to changing economic condi-tions, of forest dependent communities, 
including indige-nous communities.

s6 d. Area and percentage of forest land used for subsistence purposes.

s7 a. Quality of life of local populations.

s8 b. Profitability and rate of return of forest management.

s9 c. Efficiency of systems of production and transformation of forest products.

s10 d. Impact of the economic use of the forest on the availability of forest resources of importance to local
populations. Amount of direct and indirect employment, and income level.

s11 f. Nature and quantity of benefits deriving from forest management.

s12 g. Annual quantity of products extracted per hectare.

s13 h. Aggregate value of production.

s14 i. Mechanisms for consultation and the effective participation of local communities in the management
of forest resources, depending upon the scale of management.

s15 Tenure/use rights are well defined and upheld.

s16 Forest-dependent people share in economic benefits of forest utilisation.

s17 Opportunities exist for local people/forest dependent people to get employment and training from forest 
companies.

s18 Effective mechanisms exist for two-way communication related to forest management among 
stakeholders.

s19 Forest dependent people and company officials understand each otherÕs plans and interests.

s20 Conflicts are minimal or settled.

s21 Forest management unit is implementing forest management on the basis of a legal title of the land, 
recognised customary rights or lease agreements.

s22 Existence of legal labour proceedings and/or public actions in which the company is involved.

SOCIAL
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Name Postal Address Fax/Tel Email

ACHOUNDONG Gaston National Herbarium Tel: +237 31 44 16
BP 1601, Yaound�, dom 23 88 37
Cameroon Fax: s/c ORSTOM

+237 20 18 54

AFENE OBAM James Secret�taire G�neral Adjoint, +237 237494
APEF, B.P. 11670, Yaound�,
Cameroon

AMOUGOU Akoa Facult� des Sciences, + 237 225659, 
B.P. 812, Yaound�, Cameroon 225660

ANTONA Martine CIRAD-GERDAT ur GREEN Tel: +33 43944425 antona@cirad.fr
45 bis, avenue de la Belle Gabrielle Fax: +33 944441
94736 Nogent sur Marne
France

ASOUMOU Mekoulou Community Forestry Unit +237 235547
Hermyne MINEF, Yaound�, Cameroon

ASSOUMOU MEKOULOU MINEF/CFU +237 235547
Hermyne +237 226909

BAILLON Fran�ois ORSTOM APFT, B.P. 1857, Tel/Fax: +237 228689
Yaound�, Cameroon

BATIBONAK Paul R. B.P. 13212, Yaound�, Cameroon Tel: +237 203366
Fax:+237 208912

van den BERG Jolanda Tropenbos, B.P. 219, Kribi, Tel: +237 461322
Cameroon Fax:+237 461419

Wageningen University Tel: +31 317 484633
Dept. of Agriculture Law Fax:+31 317 484763
P.B. 8130, 6700 EW
Wageningen, Netherlands

BISSO EYA Joseph Services du PM, Yaound�, +237 237260
B.P. 11588 Yaound�, Cameroon

BOUVARD Jean-Marc OAB, B.P. 1077, Libreville, Gabon +241 739425

Annex F
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Name Postal Address Fax/Tel Email

BROCKLESBY Mary Ann Mount Cameroon Project, 
B.P. 437, Limbe, Cameroon

BURFORD DE OLIVEIRA CIFOR, PO Box 6596 JKPWB Tel: +62 251 343652 cifor@cgnet.com
Nicolette Jakarta 10065, Indonesia Fax: +62 251 326433

CARRIERE Stephanie APFT, B.P. 1857, Yaound�, +237 221857
Cameroon

COGELS Serge B.P. 1857, Yaound�, Cameroon +237 221857

COLFER Carol CIFOR, PO Box 6596 JKPWB Tel: +62 251 343652 c.colfer@cgnet.com
Jakarta 10065, Indonesia Fax:+62 251 326433

CïT� Sylvia Projet PGDFC, B.P. 572, Yaound�, +237 229387 pgdfc@sprynet.com
Cameroon

CUSSON Yvan Projet PGDFC, B.P. 572, Yaound�, Tel: +237 229387 pgdfc@sprynet.com
Cameroon

DEBROUX Laurent Faculte Univ........ Gembloux Tel: +32 81622298 debroux_l@fsagx.ac.be
Forestry Department Fax:+32 81622301
2, passage des De partes
5030 Gembloux, Belgium

van DRIEL Wim Tropenbos, B.P. 219, Kribi Tel: +237 461322
Cameroon Fax:+237 461419

EBAÕA ATYI Richard Tropenbos Cameroon Tel: +237 461322
PO Box 219, Kribi, Cameroon Fax:+237 461419, 

461415

EDZOA Patrick Reporter, B.P. 25070 Messa, +237 313395
Yaound�, Cameroon 

EVERARD David PO Box 395, Pretoria 0001 Tel: +27 12 8413444 deverard@csir.co.za
South Africa Fax:+27 12 8412689

Home tel 12 9985995

EYOG-MATIG Oscar IRAD Tel: +237 464137, tropenbos@camfido.
B.P.223 Edea Cameroon 461322 gn.apc.org

Fax:+237 464814, 
461419

FIMBA Ernest Vice-President de lÕAssociation des Tel: +237 221106
Professionnels Forestiers (APEP), Fax:+237 226909
B.P. 11670, Yaound�, Cameroon

Direction des Forets- MINEF, 
Yaound�, Cameroon

FINES Jean-Pierre B.P. 22, Kribi, Cameroon +237 461261

FORNI Eric Project AP1 SFID Tel: +237 242640
B.P.1343, Douala, Cameroon Fax:+237 242557

GARBER Bill c/o BHC FCO (Yaound�)
King Charles St.,
London SW1 2AH, England

Annex F
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Name Postal Address Fax/Tel Email

JOHNSON Sue Ellen IITA. PO Box 25510 IITA-Humid@
Miami Fl 33120, USA or Tel: +237 237434 cgnet.com
BP 2008 Messa, Yaound�, Fax:+237 237437
Cameroon

KARSENTY Alain CIRAD-For�t, B.P. 5035, 34032 +33 04 67593741 karsenty@cirad.fr
Montpellier, France

CIRAD-GERDAT ur GREEN
45 bis,avenue de la Belle Gabrielle
94736 Nogent sur Marne, France

KEDE OTODO ONADEF, B.P. 1341, Yaound�, Tel: +237 204258, 
Cameroon 214187

LAMMERTS VAN P.O. Box 232, AE 6700 Tel:+31 317 426262
BUEREN Erik Wageningen, Netherlands Fax:+31 317 423024

van LEERSUM Gart Tropenbos, B.P. 219, Kribi, Tel: +237 461322
Cameroon Fax:+237 461419

Wageningen University Tel: +31 317 48435
Dept. of Forestry, PB Box 342 Fax:+31 317 483065
6700 AH Wageningen, Netherlands

MADINGOU Andre-Jules MINEF, B.P. 199, Libreville +241 763755 P.212
Gabon +241 761073

MAMA Nsangou IRAD, PO BOX 2123 Tel: +237 238524
Yaound�, Cameroon Fax:+237 232644

MAYNARD Bill 13 Pembar Avenue Tel/Fax: c.benson@odi.org.uk
London E17 6HN, England +44 181 5273837

MBEDE Joseph Minister of Environment and 
Forests

MBITIKON Raymond Minist�re des Eaux et For�ts, Tel: +236 610216
B.P. 830, Bangui, RCA Fax: +236 615741

MBOK-ZEKO KENGINI MINCOM/CAMNEWS, Tel:+237 461067
Samuel Kribi, Cameroon Fax:+237 461067

MBOLO Marie University de Yaounde I Tel: +237 225660
Faculte des Sciences Dept. Fax:+237 235888, 
BPVBP812, Yaounde, Cameroon 214989
Home home
BP 4597 Nlongkok Tel/Fax:+237 207974
Yaound�, Cameroon

MEDJO Fr�d�ric Roger CETELCAF/ONADEF, Yaound�, +237 237494
Cameroon

MONEZE ASSOUMOU ONADEF, B.P. 163, MÕbalmayo, +237 281038
Fran�ois Cameroon

MOPE SIMO John PO Box 6776, Yaound�, Cameroon Tel: +237 226674
Fax:+237 226262

ParticipantsÕ Addresses
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Name Postal Address Fax/Tel Email

NGEH Chiambeng Paulinus ONADEF, PO Box 163, Tel:+237 281038,
MÕbalmayo, Cameroon 281633

Fax:+237 281430

NJIB NTEP Dieudonn� ONADEF, B.P. 1341, +237 204258
Yaound�, Cameroon

NKOUMBELE Francis Tropenbos Cameroon Tel: +237 461322
PO Box 219, Kribi, Cameroon Fax:+237 461419, 

461415

NLATE NGANE Salomon Secret�taire G�neral APEF, +237 281038
B.P. 11670, Yaound�, 
B.P. 163 MÕbalmayo, Cameroon

NTSENGUE Levodo Direction des For�ts, MINEF, +237 221106
Joseph Yaound�, Cameroon

OBIORA Dennis  Federal Department of Forestry, Tel: +234 09 5233196
NWOKEABIA P.M.B. 135, Garki, Abuja, Nigeria Fax:+234 09 5232637, 

09 2340347

ONDOUA EKOTTO B.P. 483, DPEF/SUD, Ebolowa Tel: +237 283206
Schadrac Cameroon Fax:+237 284270

PLOUVIER Dominiek WWF-Belgium, Tel: +32 2 3471525
Rue de lÕAbbaye 46, 
1060 Bruxelles, Belgium

POUNA Emmanuel CIEFE, B.P. 2503, Yaound�, Tel: +237 209702
Cameroon Fax:+237 209701

PRABHU Ravi CIFOR, PO Box 6596 JKPWB Tel: +62 251 343652 r.prabhu@cgnet.com
Jakarta 10065, Indonesia Fax: +62 251 326433

SELEBANGUE Phil�mon OAB, B.P. 1077, Libreville Tel: +241 734153, 
Gabon 732129

Fax: +241 734030

SHEPHERD Gill ODI, Forestry Programme, Tel: 44 171 3931600
Portland House, Stag Place, Fax: 44 171 3931699 g.shepherd@odi.org.uk
London SW1E 5DP, England

SIISI-WILSON Emmanuel Ministry of Lands and Forestry, Tel: +233 21666711
P.O. Box M212, Accra, Ghana Fax:+233 21666711

SIKOD Fondo Univ. of BUEA, P.O. Box 8302, Tel: +237 316813
Yaound�, Cameroon Fax:+237 230103

SIMO Hubert ONADEF, Direction des Etudes, Tel: +237 204258
B.P. 1341 Yaound�, Cameroon

SOLLO Jean-Williams ONADEF +237 214187
B.P. 1341 Yaound�, Cameroon

SOLLY Hilary APFT, B.P. 1857, Yaound�, +237 221857
Cameroon

Annex F
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Name Postal Address Fax/Tel Email

STOLTE Kenneth W. Forest Health Monitoring Program, Tel: +1 919 5494022
USDA Forest Service, Fax:+1 919 5494047
Southern Research Station, 
Research Triangle Park, 
North Carolina, USA

TATA FOFUNG Thomas B.P. 4536, Yaound�, Cameroon Fax: +237 214240, 
+237 314125
Tel: (H): +237 229718

TCHALA Abina B.P. 222, Dschang, Cameroon Tel: +237 451019
Fax: +237 451202

TCHIKANGWA NKANJE S/C ECOFAC Tel: +237 219472
Bertin Programme APFT Fax:+237 209472

B.P. 13844, Yaound�, Cameroon

TIANI KEOU Fran�ois Enviro-Protect, B.P. 4263, Douala Tel: +237 427566
Cameroon Fax: +237 214609

TIAYON Fran�ois Tropenbos Cameroon Tel: +237 461322
PO Box 219, Kribi, Cameroon Fax:+237 461419,              

461415

Vautherin B.P. 13844, Yaound�, Cameroon +237 204273

VENKATESWARLU P. CIFOR, PO Box 6596 JKPWB, Tel: +62 251 343652
Jakarta 10065, Indonesia Fax:+62 251 326433

ZEH-NLO Martin Univ. de Dschang, B.P. 222, Tel/Fax:+237 451436
Dschang, Cameroon

ParticipantsÕ Addresses
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Day 1: November 14

Chairs: Jean-Williams Sollo (ONADEF), Gill Shepherd (CIFOR/ODI)

08:00-08:30 Registration of participants

08:30-09:30 Opening speeches

09:30-10:00 Break

10:00-10:30 Introduction to the CIFOR project - Ravi Prabhu

10:30-12:00 How can criteria and indicators be used?
Panel members: Phil�mon Selebangu�, Dominiek Plouvier, Njib Ntep Dieudonn�,
Carol Colfer, Erik Lammerts van Bueren, Chairs: Sollo, Shepherd

12:00-13:30 Lunch

13:30-15:30 Methods followed to evaluate criteria & indicators
C&I related to management for production: Gart van Leersum, Nsangou Mama
Ecological criteria & indicators: Oscar Eyog Matig, Sue Ellen Johnson
Social criteria & indicators: John Mope Simo, Alain Karsenty
Conceptual framework: Ravi Prabhu

15:30-16:00 Break

16:00-17:30 Discussion

Day 2: November 15

Chairs: Nkoulou Ndanga, (Department des For�ts), Emmanuel Pouna (CIEFE)

08:30-09:00 Presentation on a topic of general interest

09:00-10:00 Two examples of the development of C&I by the teams:
Team 1 (short term: 12 days), Team 4 (longer term: 19 days)

10:00-10:30 Break

10:30-13:00 Introduction to Working Groups & Methods
First working group session

Annex G

FINAL WORKSHOP AGENDA
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I)   Working Group on Management Criteria & Indicators (Working Group Leader:
Thomas Tata-Fofung, Rapporteur: Richard EbaÕa Atyi )

II)  Working Group on Ecological (Biophysical) Criteria & Indicators  (Working
Group Leader: Philip Kio, Rapporteur:)

III)  Working Group on Social Criteria & Indicators  (Working Group Leader: 
Fondo Sikod, Rapporteurs: Bill Maynard, Fran�ois Tiayon)

13:00-14:00 Lunch

14:00-15:30 First working group session continued

15:30-16:00 Break

16:00-17:30 Reports of Working Groups (plenary)

Day 3: November 16

Chairs: Philemon Selebangue (ATO), Erik Lammerts van Bueren (Tropenbos)

08:30-09:00 Presentation on a topic of general interest

09:00-10:00 Plenary to review progress

10:00-10:30 Break

10:30-12:30 Second Working Group Session
Working Groups I, II & III continue as before or as mixed groups.

12:30-13:30 Lunch

13:30-15:00 Reports of second working group session (plenary)

15:30-16:00 Break

16:00-17:30 Wrap-up session (plenary)

Final Workshop Agenda
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The following are the common principles, criteria and indicators identified after analysis of the underlying
issues in the C&I proposed by the test teams in Indonesia, C�te dÕIvoire, and Brazil.

Policy

PRINCIPLE: POLICY, PLANNING AND INSTITUTIONAL FRAMEWORK ARE CONDUCIVE TO SUSTAINABLE FOREST

MANAGEMENT. 

CRITERION:  THERE IS SUSTAINED AND ADEQUATE FUNDING FOR THE MANAGEMENT OF FORESTS. 

Indicators:  

¥ Policy and planning are based on recent and accurate information. 

¥ Effective instruments for intersectoral coordination on land use and land management exist. 

¥ There is a permanent forest estate (PFE), adequately protected by law, which is the basis for sus-
tainable management, including both protection and production forest.

¥ There is a regional land-use plan or PFE which reflects the different forested land uses, including
attention to such matters as population, agricultural uses, conservation, environmental, economic
and cultural values.

¥ Institutions responsible for forest management and research are adequately funded and staffed.  

Ecology

PRINCIPLE: MAINTENANCE OF ECOSYSTEM INTEGRITY.

CRITERION: ECOSYSTEM FUNCTION IS MAINTAINED.

Indicators:

¥ No chemical contamination to food chains and ecosystem.

¥ Ecologically sensitive areas, especially buffer zones along water courses, are protected.

¥ No inadvertent ponding or waterlogging as a result of forest management.

¥ Soil erosion is minimised.

Annex H
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CRITERION: IMPACTS TO BIODIVERSITY OF THE FOREST ECOSYSTEM ARE MINIMISED.

¥ Endangered plant and animal species are protected.

¥ Interventions are highly specific, selective and are confined to the barest minimum.

¥ Canopy opening is minimised.

¥ Enrichment planting, if carried out, should be based on indigenous, locally adapted species.

CRITERION: THE CAPACITY OF THE FOREST TO REGENERATE NATURALLY IS ENSURED.

¥ Representative areas, especially sites of ecological importance, are protected or appropriately
managed.

¥ Corridors of unlogged forest are retained.

Social Environment

PRINCIPLE [implied]: FOREST MANAGEMENT MAINTAINS FAIR INTERGENERATIONAL ACCESS TO RESOURCES AND

ECONOMIC BENEFITS.

CRITERION:  STAKEHOLDERSÕ/FOREST ACTORSÕ TENURE AND USE RIGHTS ARE SECURE. 

Indicators:

¥ Tenure/use rights are well defined and upheld.  

¥ Forest-dependent people share in economic benefits of forest utilisation.

¥ Opportunities exist for local people/forest-dependent people to get employment and training from
forest companies.

PRINCIPLE [implied]: STAKEHOLDERS, INCLUDING FOREST ACTORS, HAVE A VOICE IN FOREST MANAGEMENT.

CRITERION:  STAKEHOLDERS/LOCAL POPULATIONS PARTICIPATE IN FOREST MANAGEMENT.

Indicators:  

¥ Effective mechanisms exist for two-way communication related to forest management among stake-
holders.

¥ Forest-dependent people and company officials understand each otherÕs plans and interests. 

CRITERION:  FOREST-DEPENDENT PEOPLE/STAKEHOLDERS HAVE THE RIGHT TO HELP MONITOR FOREST UTILISATION.

Indicator:

¥ Conflicts are minimal or settled.

List of Phase 1 Commonalities
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Production of Goods and Services

PRINCIPLE: YIELD AND QUALITY OF FOREST GOODS AND SERVICES ARE SUSTAINABLE.

CRITERION: MANAGEMENT OBJECTIVES ARE CLEARLY AND PRECISELY DESCRIBED AND DOCUMENTED.

Indicators: 

¥ Objectives are clearly stated in terms of the major functions of the forest, with due respect to their
spatial distribution.

CRITERION: A COMPREHENSIVE FOREST MANAGEMENT PLAN IS AVAILABLE.

¥ Maps of resources, management, ownership and inventories available.

¥ Silvicultural systems prescribed and appropriate to forest type and produce grown.

¥ Yield regulation by area and/or volume prescribed.

¥ Harvesting systems and equipment are prescribed to match forest conditions in order to reduce
impact.

CRITERION: THE MANAGEMENT PLAN IS EFFECTIVELY IMPLEMENTED.

¥ Pre-harvest inventory satisfactorily completed.

¥ Infrastructure is laid out prior to harvesting and in accordance with prescriptions. 

¥ Reduced impact felling specified and implemented.

¥ Skidding damage to trees and soil minimised.

CRITERION: AN EFFECTIVE MONITORING AND CONTROL SYSTEM AUDITS MANAGEMENTÕS CONFORMITY WITH PLANNING.

¥ Continuous forest inventory (CFI) plots established and  measured regularly.

¥ Documentation and records of all forest management activities are kept in a form that makes it pos-
sible for monitoring to occur.  

¥ Worked coupes are protected (e.g., from fire, encroachment and premature re-entry.

¥ Tree marking of seed stock and potential crop trees.

Annex H
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The following C&I in the ATO set were not covered by the Cameroon results:

A.2.3 Forest research is allocated sufficient means (human and material) and its results are applied.

A.3.1 Existing, ongoing and future plantations in the national forest plantation plan can contribute to
supply the timber sector.

B. Areas devoted to forestry activities or the permanent forest estate are not declining.

B.1 Areas devoted to forestry activities or permanent forest estate are clearly delimited and their
boundaries have been well established.

B.1.1 There exists a map showing the boundaries of the permanent forest estate.

B.1.2 The boundaries of the permanent forest estate are well marked in the field.

B.2 Efficient measures have been taken by the authorities to monitor the forest and to protect against
clearing, fire, settlements and illegal gathering of forest products.

B.2.1 There is a control mechanism (direct or delegated control, type and frequency of control) com-
plied with by the forest service.

B.2.2 The procedure of control is followed by results (mission reports, casse files, transactions, con-
demnations, etc.).

B.2.3 There is collaboration between the forestry service, agricultural service, public order authorities
and other public services concerned in forest management.

B.3 The Government implements measures in order to promote the participation of various stake-
holders (mainly neighboring villagers) in protecting the forest.

B.3.1 There is a direct, sustainable, efficient system to interest various stakeholders in protecting the
forest against clearing, fires and poaching.

B.3.2 Programs for the enlightenment and education of the rural population are implemented.

C. Forests are adequately managed and developed irrespective of their role.

C.1.4 The follow-up and the control of the implementation of the management plan are done on the
basis of the information included in the appropriate documents.

C.I.1 Standards for silvicultural and other activities adapted to the specific ecology of the forest and
ensuring sustainable management have been developed and are operational.

C.I.2 Adequate effort of investigation is undertaken to define, validate or adjust silvicultural and work
standards.

Annex I
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C.I.2.3  Fully consistent with silvicultural standards, and based on previous inventory, the area to be har-
vested over the management plan period is assessed and mapped.

C.I.2.4  Calculations of allowable cut and rotation period are clearly detailed in the management plan
and are consistent with silvicultural standards, increment data, prior inventory and harvestable
areas, and are established at levels considered compatible.

C.I.2.6  The felling programs are adjusted rapidly if the change in data collected in the field is signifi-
cantly different from that on which the managerÕs initial estimate is based. The management
plan is amended to be consistent with the true data.

C.I.2.9  Financial clauses, technical standards for logging and specific arrangements to protect the forest
are clearly specified in the management plan compartment register.

C.I.2.10 The application of provisions of the contract agreement is to be assessed periodically. Non-com-
pliance is penalized.

C.I.3  Deforested areas are regenerated by natural or artificial means.

C.I.3.1  Reforestation is implemented with chosen species in conformity with the specifications of the
management plan.

C.II.2 Guidelines for rational harvesting of non-timber forest products are defined and put into practice.

C.II.3 Research is undertaken in order to define the conditions for a sustainable use of non-timber
forest products.

C.II.4  Guidelines for harvesting of non-timber forest products are monitored, evaluated and can be
corrected if necessary.

D.1.3 Actions are taken to assure natural regeneration when necessary.

D.2.2 The size of biological reserves is adapted to suit the object of preservation.

D.2.3 Selection of biological preservation areas should take into account their potential for effective
protection.

D.2.5 The management plans of forests only provide for single-species or exotic-species plantations
when other types of silvicultural action have been considered by forest management experts and
abandoned for justified reasons.

D.2.6 If enrichment planting is carried out in logged-over forests, preference will be given to species
that were actually harvested in the forest.

D.2.8 Non-timber forest products in high demand are the object of conservation and domestication
trials.

D.3 The function of water filtration (protection of water and soils) of the forests is maintained.

D.3.3 Soil and water restoration programs are implemented when necessary.

E. The rights and duties of all stakeholders should be clearly defined, perceived and accepted by all.

E.1.1 The methods of access to forest resources are clearly defined and respected by all stakeholders. 

E.2.1 Management techniques are well understood and applied by all stakeholders (forest service,
local population, timber industrialists).

E.3.1  Necessary preventive measures are taken by concessionaires or the managers to minimize and
possibly to take into account health risks linked to forest activities.
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