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SUMMARY 

The principal objective of the « lndicators of Environmental Pressure with regards to an 
increasing degree of anthropogenisation » project was to make recommendations to the 
Ministry of Foreign Affairs (MFA) concerning the sustainable management of the environment. 
This preoccupation is not new. Numerous studies have been made on the subject. They 
have highlighted simple, efficient and pertinent indicators. However these indicators most 
often apply to administrators who are situated in national and international decision-making 
levels, that is to say close to the central powers. The deficiency is obvious in so far as 
indicators intended for administrators situated at regional and local decision-making levels is 
concerned. This situation is explained largely by the fact that deve/opment stakeholders 
make little if any use of the existing indicators. They are often total/y unprepared in the face 
of dynamic and bad/y control/ed situations they meet. This Jack of information handicaps 
their pertinent decision-making capacity due to a Jack of proper understanding of the local 
situations and particu/arly of their possibility to anticipate events. 

ln order to meet this lack of information and indicators placed at the disposai of the local 
administrators, the project was based upon three particularly contrasting situations : the 
Kodagu district in lndia, the Uruara municipal ity in Brazilian Amazonia and the Guruve District 
in the mid-Zambezi Valley in Zimbabwe. The study of each site emphasised the relationsh ip 
between the on-going ecological transformations and the local stakeholders' management. 
The three research teams implicated noted the differences in organisation and functioning 
linked to the contexts in place and the methods of intervention of the stakeholders. They also 
underlined1 the similarities in terms of functioning , analysis and intervention on the on-going 
processes. They insisted notably on the necessity : 

1. To co-construct indicators in collaboration with the local administrators - decision 
makers2 who use them to guarantee a minimum of efficiency in terms of the 
management of the environments for which they are responsible. Th is taking into 
account of the social conditions of the use of the indicators complicates the approach 
initially proposed. lt requires a good knowledge of the "local decision-making -
management systems" as well as the modifications of the ecological systems linked to 
human activities which cause them. ln this case, it is no longer a matter of following 
standard approaches emanating from the central powers in particular, but of adapting the 
indicators to the social and ecological components of the systems in place. This 
method, prioritised by a team of researchers situated at the interface of ecological 
sciences and the social management of the environment, approaches the "indicators" 
from the angle of applied research turned into action. 

The choice of such an undertaking accompanied by a co-construction with local 
stakeholders lead the field teams to be confronted with situations that were often little 
explored and exacting in their implementation. 

Firstly it was a question of knowing who to negotiate with. Who are the partners, 
authorities or institutions who have the legitimacy, the power as well as the financial , 
human and political resources in terms of environmental management? 

1 Notably during the meeting of all the fie ld teams on the occasion of the mid-project workshop which took place in April 2003 
2 By local, we mean territories with an average area of about 5000 km2, a totally relative value elsewhere. This is translated in 
concrete terms by one or several districts in lndia and Zimbabwe and by a municipality in Brazil ian Amazonia. 
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Thus, in Amazonia. we found many stakeholders who particularly gave the 
impression of forming pressure groups pursuing immediate profit in a conflictual and 
competitive context linked ta a young pioneering front. ln such conditions it seemed 
particu/ar/y difficult ta rely upon the local or regional communities ta implement this 
co-construction approach. 

ln Zimbabwe and in lndia. the first step in the identification of stakeholders seems ta 
be accomplished. Even if they are numerous, partnerships seem possible between 
researchers and local administrative stakeholders in the context of more stable 
pioneering fronts and apparent decentralisation processes. 

Once the partner(s) is/are identified and the partnerships are confirmed, other 
questions arise. What are the abilities of these stakeholders in terms of 
environmental management taking into account their raie, their achievements and 
their position in the more or less hierarchical administrative and political systems? 
What information (in the form of indicators) do they have at their disposai and what 
capacity do they have to organise it? What additional information is to be 
envisaged? Do they have a request in the matter and how will it be responded to? 
ln brief, the question arises of the status and the objective of indicators relative to 
approaches which are often new to the partners selected. The latter have concrete 
preoccupations and precise interests which can extend to more or less well realised 
collective (re)appropriations of a heritage which they feel more or less responsible 
for. 

Thus in Amazonia. mass extraction linked ta the search for immediate profit 
dominates at the expense of the heritage. The outcome of it is an impression of 
wastage of the natural resources and the absence of any local demand in terms of 
management and thus no co-construction of local indicators. 

ln lndia, the example chosen illustrates the (re)appropriation of the management of 
« sacred forests » by the temple management committees. The challenge then 
arises of capability and a more or Jess explicit latent demand for the ''proper 
management" of unoccupied property with no controlling body, previous/y being the 
domain of the State. That is to say in concrete terms the passage for local 
stakeho/ders from the management of sacred forests by the State, an institution 
which seems distant and vague to them, to decentralised management under the 
responsibility of local committees. The latter feel incapable of assuring the 
responsibilities. 

ln Zimbabwe. the management of large wildlife with the participation of rural 
communities is without a doubt the most explored. However the very targeted 
request of the administrators is already placed in question by the rapid development 
of more profitable agricultural yields in an incomplete system of decentralisation. 
The rural communities the most direct/y concerned are thus deprived of real decision
making power and demand information and the availability of pertinent indicators. 

These questions linked to the identified partnerships, their more or less explicit 
demands, the negotiations and the responses formulated refer to the contents of the 
indicators and even to their concept. 
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2. To change the concept of the indicators with regards to the initial project. To pass from 
the notion of "pressure" indicators (which arise rather from an observation of the "state 
of the environment") to that of "management" indicators implying a dynamic vision, 
constructed in collaboration with the stakeholders and the more or less conscious and 
voluntary activities of the societies in place. 

The indicators then appear as information too/s g1v1ng indications on the on-going 
dynamics (diagnosis) to allow the administrators to make decisions (planning -
negotiation - action). This does not forcibly mean intervening directly but rather to 
generate mediation, regulations in the socio-environmental systems which are often 
unbalanced, conflictual or show little respect for the environment. The intervention 
zones represent examples of these systems and ail show dynamics strongly linked to 
"pioneering front" situations. 

This difference in the conceptual perception falls within the historie progress of research. 
Most researchers underline 2 phases : phase 1 which is characterised by a quite 
descriptive general approach and an inventory, and phase 2 during the course of which 
researchers try to become better involved with the stakeholders and to establish 
partnerships. These directions are however to be qualified. 

ln Amazonia, the team of researchers deve/oped the concept of pressure indicators. 
They carried out an inventory of the stakeholders in place but met with difficulties in the 
formation of partnerships. The other two projects in lndia and Zimbabwe tried to take 
into account this change of concept. A more detai/ed observation brought out the 
fol/owing tacts : 

The lndian proiect constructed its study around two approaches to indicators which take 
into account bath the difficulty in local/y finding an active partner interested in research 
into indicators (Karnataka Forest Department) and the new orientation formulated during 
the mid-project workshop. These two approaches correspond to the two geographica/ 
sca/es dea/t with - the global (district) and local (village) scales. Being complementary, 
they respective/y fa// within the scope of an important know/edge reference base, notab/y 
of the analysis of spatial dynamics, undertaken since 1977, and the emergence of 
temple management committees, designated as administrators of the sacred forests 
within the framework of the decentralised management of forest resources. 

ln the beginning the Zimbabwean proiect followed the formai local framework and 
elaborated a system of indicators on the status of the wildlife resources (abundance, 
diversity, quality) responding both to the regulations for exploitation through hunting and 
to the requirement for the participation of the beneficiary local communities. Once the 
technical questions about the construction and testing of these indicators were settled, 
the problem of their operational integration into a system of indicators (SI) underlined the 
imbalances in the decision-making system. ln the second phase, the project then 
devoted itself to the production of new indicators which are more pertinent to the true 
driving forces behind the human - animal interactions in the Zambezi Valley, by targeting 
a larger public of administrators / decision-makers (change of level). 

3 



3. To detail and formalise the methods implemented. This concerns the collection of data3 

as much as the co-construction of both simple and useful information allowing the 
administrators to have an exact knowledge of the situation in order to be able to make 
appropriate decisions. What is the place of the tools (remote sensing , charts and 
geographic modelling ... ), the research itineraries and the processes implemented, their 
cost, and their usefulness for developmental purposes? lt is noted elsewhere that the 
more areas are advanced in terms of development, the more they demand prior 
reflection (methods, tools, concepts ... ). This reflection begins with very different 
disciplinary skills : ecology and geography, engineering sciences (agronomy, husbandry, 
forestry) as well as, more and more, with skills in sociology and anthropology. The 
interaction between the three CIRAD departments (Emvt, Forests, Tera) possessing 
specific corporate cultures and disciplines, is a source of wealth and poses a good 
number of questions in the vein of the previous reflections. 

ln Amazonia. the work done by the researchers detailed with precision the context into 
which their inte,vention was situated. Under these conditions, the management system 
is described as such. However, given its instability, it is not approached as a decision
making system with which an information system based on indicators can be co
constructed. The latter is very rich but the fact of the "exogenous researchers" whose 
preoccupations do not direct/y integrate those of the local stakeholders remains. 

ln lndia, the study undertaken in the southern section of the Kodagu district approached 
the subject from a forestry angle. The objective was to propose indicators of and for 
the management of forest blacks in a context of strong demographical pressure and the 
rapid transformation of agricultural and environmental resource management practices. 
As a significant amount of knowledge existed on the forests in the region, the first phase 
of work natural/y drew upon this data, notably that stemming from satellite images and 
vegetation maps. These tools allowed the main tendencies in the changes of land use 
to be provided rapidly and the spatial indicators to be formulated, which is a necessary 
step for management on a district level. ln the absence of administrative negotiators at 
this level, another process was thus imposed. The identification of a "client" was a 
prerequisite and the choice of the temple management committees, who have been 
responsible for the management of the sacred forests in their communes since 
December 2001, was made. 

ln Zimbabwe, the first phase of the project was dedicated to a quite detailed analysis of 
the system by detailing on one hand the principle determinants of the ecological 
dynamics - notably wildlife - and the human dynamics and their interactions in the study 
area. The functioning of the official and real decision-making processes in terms of 
natural resources were then detailed, more particularly in the case of the negotiation of 
sport hunting quotas. lt then turned out that the principal information (or indicator) used 
throughout the zone for the management of this pressure on the resources is the state of 
the wildlife populations. The decision-making system in terms of hunting quotas 
demonstrates on the other hand great diversity in the stakeholders concerned, a very 
hierarchical structure with a strong imbalance in favour of the central state and decision
making criteria which are at times very far from those which are stated. 

3 For example, in Zimbabwe, is it better to count the animais by car, by bicycle or on foot in order for the data obtained to be 
reliable, easy to obtain and resulting from counting techniques which are well mastered by the populations? 
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4. To tack/e the question of the generalisation of the results obtained in "specific situations" 
and consequently, of the possibility of adapting these results (notably the methodological 
results) to areas other than those included in the initial project. 

Four series of questions relative to the co-construction of management indicators thus 
progressively emerged during the course of this research . They can be summarised as 
simple questions which would serve as structural elements in the problematics and the 
hypotheses of the research project : 

1. What is the purpose of the indicators ? Otherwise stated "what indicators should be 
constructed , in which context and with what objective?" 

2. For whom and with whom will the indicators be elaborated ? Who are the selected 
partners? What are their demands? What technical , social and environmental responses 
are to be provided? 

3. How ? What methods wi/1 be implemented ? 

4. How wou/d you interlink the levels ? How would you pass from local to regional levels? 
How would you organise the indicators in the context of the hierarchical powers and what 
recommendations would follow from them? 
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1. THE REQUEST AND THE RESEARCH OBJECTIVES 

The principal objective of the « lndicators of Environmental Pressure with regards to an 
increasing degree of anthropisation » project was to make recommendations to the Ministry of 
Foreign Affairs (MFA) as regards the sustainable management of the environment. The 
Cirad , having won the tender, had to take into account the following specific objectives ; 

ldentifv. define and render the indicators operational starting from the realities in the field. 
The results obtained will take into account the local specificities and the possibilities for 
generalisation. They will be recorded in a synthesis report. They will also give rise to 
publications and articles. 

- Allow experts. evaluators and administrators to appropriate these indicators in order to 
intervene in a more efficient manner in protected areas and territories undergoing 
transformation . This objective should induce changes in terms of the conception and 
management of protected area projects. Training will be envisaged to facilitate this 
appropriation. 

Construct a reformed and operational v1s1on of the environment / stakeholders / 
development relationship within Cirad. The research in tropical environments sector has 
already undertaken a standardisation exercise on this environmental theme. lt is a matter 
of continuing this work by producing constructed, readable and operational references 
concerning more particularly the "society/environment" relationship. This objective should 
allow for the reform of the short-term methods of intervention as well as the long term 

lannino and develooment process between administrators and users. 

From the outset, the tone of the project was given. For the Cirad researchers , it was a matter 
of, in the context of an increasing anthropisation of the environment, providing experts, 
evaluators and administrators with simple and operational indicators allowing them to make 
pertinent decisions in a world in the height of transformation. 

However this apparently quite simple demand poses at least two questions between the lines. 
The first concerns the conceptual and methodoloqical clarification of "indicators". Which are 
the indicators which will allow the often complex phenomenon linked to "society / environment" 
relationships, which are at the same time dynamic, fragile and unstable, to be described and 
understood. This is an important question as it is noted that amongst the numerous existing 
indicators, development stakeholders make little if any use of them, and they are often totally 
unprepared in the face of the situations that they encounter. The second question is linked to 
the decision-makers themselves. Who are they? Do the experts, evaluators and 
administrators corne under the same categories or the same status? Their assistance cannot 
be purely passive in so far as the project looks to arouse significant changes on their part in 
terms of the conception and the sustainable management of the environ ment. 

Another important remark : it is a matter of working from the realities in the field. The chosen 
structure was very diversified (three terrains, three continents, three Cirad departments). The 
differences in organisation and functioning, linked to the contexts and methods of intervention 
are underlined. However convergences in terms of functioning , analysis and intervention on 
the processes underway will also appear and will give structure to deliberation on the 
indicators from actual experiences. An exchange between the zones will generate new 
avenues. Amongst the latter, the challenge of a generalisation of the results from local 
specificities is envisaged , but will it be possible? To say the least, it is a matter of identifying 
the determinants of the process of co-construction of management indicators and the 
conditions for their generalised application . 
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2. PROBLEMATICS AND THE CONTEXT OF THE INTERVENTION 

The MFA's request and the objectives of the research on the « environmental pressure 
ind icators with regards to an increasing degree of anthropogenisation » fall under the scope of 
the stakes of sustainable development. They are ail the more pertinent as they fit into a 
context of the rapid mutation of societies within their environment. lt is in fact noted that : 

1. The rural societies of the tropical world as well as the implicated administrators are 
subjected to evolutions which radically change the ir methods of exploitation of resources 
and land management. These mutations are internai, of a demographic, political , 
economic and social nature at the same time. The land and its resources then become 
the site of negotiations and new forms of governance. To this are added external 
mutations linked to the disengagement of the States and are manifested notably by a 
particularly deconstructive decentralisation, liberalisation and globalisation of the market. 

2. Disposing of information, notably of indicators which are created and utilised as much by 
the stakeholders administering their resources and their land as by the external 
participants then becomes strategically important. This information in fact allows for the 
description and analysis of the state of the resources and their evolution , the putting 
forward of a diagnosis and consequently the provision of keys to sustainable development. 

3. ln this information creation process, the « experts », researchers and other development 
agents, originally linked to the central powers, have long been the principal providers of 
knowledge in terms of natural resource and environmental management. However, the 
disengagement of States, the organisation of the civil society and the decentralisation of 
the central powers, raise questions about the status of these intervening parties, by 
multiplying the stakeholders, points of view, sources of information and decision-making. 
The demand for localised and diversified sustainable development, based upon the 
exchange of "knowledge" and "wishes" between residents and external participants makes 
itself felt. 

4. This reversai of responsibility in the interactions of stakeholders is however neither easy 
nor free. ln order to be operational , it must be accompanied not only by the transfer of 
power concerning the decision-making, but also by the creation of human, financial and 
methodological resources giving weight to this decentralisation. ln this context, two 
questions, previously raised, take on ail their emphasis. Which stakeholders are we 
talking of? Of those stakeholders (civil servants, researchers and other external agents) 
who are paid by a "central power" or by NGO's, who have a distinct status or mandate? 
Or of the more or less unprepared, recognised and viable stakeholders and local 
authorities (professional organisations, village management committees, production 
syndicates ... )? Another question arises : which indicators/information and what methods 
of obtaining them do these two groups have at their disposition? lt seems that it is the 
central authorities in particular who have developed these indicators which are difficult for 
the local authorities to appropriate At this level, it seems that everything needs to be 
done. Which are the indicators which will allow the complex phenomenons4 to be 
described and understood for the purpose of local management? This brings up the 
necessity for a conceptual and methodoloqical clarification of "indicators". 

The choice of becoming involved in the field to respond to the previous questions, centred on 
the stakeholders and management indicators that can be generalised in the end, necessitated 
the definition of new hypotheses and research questions5

. 

4 
arising , amongst others, from still poorly explored « society/environment » relationships 

5 
This clarification was made in a very progressive manner 
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3. HYPOTHESES AND RESEARCH QUESTIONS 

3.1. HYPOTHESES AND THE RESEARCH STRUCTURE 

The research structure and the initial orientation of the research. 
From the beginning of the research, the structure and the research orientations were very 
integrated. The structure brought together three CIRAD teams and their partners, which 
confered a true and necessary multidisciplinary dimension of co-operation research. This 
structure also chose three study sites belonging to different ecological and socio-economic 
zones16 

: the Uruara region of the Para state in Amazonia, that of the Ghâts in Southern lndia 
and the Zambezi Valley in Zimbabwe. Each site corresponds to a type of resource and a 
method of management: "land" for Brazil, "forestry" for lndia and "wildlife" for Zimbabwe. 

Amazonia 

Zimbabwe 

lndia 

Forestry resource 
indicators 

' 
,,,,,. 

Biological resource 
indicators 

0 

0 
The research structure (Figure 3) 

Land resource 

Although this structure has remained relatively stable, the orientations and work hypotheses 
have themselves evolved. From the simple initial orientations, they have become 
progressively structured, with a decisive phase : that of the mid-project workshop in April 
2003. Two distinct phases of an almost equivalent duration can thus be distinguished in the 
progress of the project. 

The first phase worked on the orientations proposed in the tender, being a concerted 
a roach between several Cirad de artments which laced the accent on 

1. Three principal types of indicators linked to the specificity of each department 
concerned, that is to say forestry (Forestry Department), biological (Emvt Department) 
and land (Tera Department) resources. 

2. The spatial and territorial expression of the anthropogenic phenomenons of these 
components by proposing notably to define and localise the indicators which realise 
the· thresholds of change on the geographical "transects" of increasing 
anthro o enisation. 

ln this first proposition, it is essentially the processes of development of the societies
environment relationship viewed from the cause and effect angle which catches one's 
attention. lt is important to know them and explain them better in order to contrai the 
anthropogenic pressure considered to be a (if not the) determining factor in terms of the 
evolution of resources (mobilised by forestry exploitation, husbandry and/or agrarian systems). 

The concept of environmental pressure indicators then finds its justification. The methods 
tried to be « exploratory and predictive » of a « Pressure, State, Response » type. This 
process was moreover applied by the "forestry" team in lndia: being technical, operational and 
in a certain measure unadapted with regards to the local administrators, this process is rather 
adapted to the "central powers". lt allows them to measure the forest areas but not to 
examine the nature and the origin of the transformation processes. 

6 and benefit from a research structure in place within the framework of pre-existing projects 
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The second phase of the proiect implemented different preoccupations. lnstead of the 
processes, it took an interest in the stakeholders and the public and private local resource 
management authorities which concern them. From this approach arises a whole range of 
hypotheses which are bath complementary and richer than the previous orientations. 

1. The territory and the state of the resources that it contains are « social structures ». 
Multiple stakeholders elaborate strategies and implement activities to defend their 
respective interests. Sustainable development results from the sum of the collective 
activities. 

2. More precisely, a whole range of administrative stakeholders from the State to the 
local administrators (local communities, businesses, individuals or groups) are 
responsible for the situation of the resources. ln this interaction of stakeholders
buildérs of the land and the resources, "externat actors" (researchers, NGO or 
development agents) intervene with the local administrators, (as much on a 
diagnostic level as in the putting in place of actions and procedures) to help them to 
manage the local situations better. 

3. The research project was then orientated towards the capacity to identify and co
construct indicators between the researchers and local administrators, giving these 
administrators the keys to better manage the situations encountered. 

4. ln this context the I.S. (Information systems based upon indicators) provides a formai 
framework and a process aimed at promoting and facilitating the sharing of 
information that is understandable and adaptable to the strategies of the 
administrative stakeholders, and participates in the improvement of the management 
methods. 

Figure 4 on the previous page allows the practical consequences of these hypotheses on the 
field projects to be appreciated.7 These hypotheses have moreover been developed in very 
different manners. This difference results from the capacity of the research teams to co
construct partnerships with the local administrators. This difference also depends upon the 
opportunities offered by the geographical and institutional realities which structure the 
environment and the interactions of the stakeholders. lt is thus observed that the field projects 
had very different opportunities to give a social dimension to the sustainable management of 
the following environmental resources : 

The manner in which the field projects were integrated into the territory (diagram 1 ). Thus 
the Brazilian project, which was positioned on a young and unstable pioneering front, met 
with great difficulties in the establishment of local and regional partnerships. The 
Zimbabwean project where the pioneering front is stabilising apparently met with fewer 
difficulties in finding partners. The difficulty was more institutional than geographic, just 
moreover like the lndian project. 
The decentralisation context into which the projects were situated and the manner in which 
the partnerships could be established between researchers and local administrators, 
knowing that any modification in the social system induced by the researchers would have 
chain reactions on the social relationships, notably with the central powers (diagram 2). 

Consequently, one becomes aware that identifying indicators and generating information 
(diagram 3) in order to permit the collective (re)appropriation of a heritage which is a source of 
sustainable profit constitutes a complex phenomenon as soon as the social dimension of the 
sustainable management of natural resources is taken into account. 

7 
Choices which were taking during the mid-project seminar then developed du ring the course of the second phase of the 

research in the quite generic questions formalised in the next paragraph. 
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3.2. RESEARCH QUESTIONS 

Several complementary and strongly interlinked research questions structure the preceding 
problems and hypotheses. The teams implicated in this project have identified them and tried 
to provide responses to them. 

What is meant by indicators ? This question is of a conceptual and theoretical nature at 
the same time (typology of indicators - articulation between the pressure and state 
indicators and their dynamics, and applied management indicators.) The question also 
arises of the problems of the nature and practical construction of indicators : do we content 
ourselves with qualitative and empirical indicators or identify quantified indicators drawing 
upon data bases? How do we process the data? How do we go from data to information 
and to information systems? These questions are in part along the same lines as the 
paragraph "How can lndicators be created?" 

lndicators for whom and for what purpose ? Who can benefit from the results of the 
project? The externat intervening bodies (development agents, civil servants, Cirad and 
MFA. .. ) in order that they question and enrich their practices and their knowledge, the local 
officiais and administrators (with this project as a place of creativity, co-ord ination and 
regulation?) for whom the stake is the appropriation (or re-appropriation) and the collective 
and individual acceptance of responsibility with regards to their heritage, which is a source 
of sustainable profit if it is well (or better) managed8

. This also poses the question of the 
social appropriation of the information and the modification of the systems of power in 
unbalanced societies. lt is not only a matter of knowing which indicators to produce but to 
know who is going to benefit from this information with, in addition, the question of the 
methods to be implemented to produce them. ls this "methodological process" aspect not, 
from certain points of view, more important than the "resu lt" obtained. 

How can indicators be created? Besides the technical rules for the structuring of the 
information, the accent must be placed on the ability to assist the stakeholders to formalise 
their needs, their requests and their strategies in their institutional context of spatial and 
historical decentralisation. The participative methods can achieve this, but is the real 
challenge not to know how to create the feeling between the local stakeholders of 
belonging to the same environment that they are responsible for? How can their practices 
be improved? How can the indispensable institutional, judicial, financial and human 
resources be generated? 9 

ln this project, the multiple responses are given to these questions. The actual experiences 
and the difficulties provide lessons which demand to be reviewed , considering the 
achievements in this largely explored domain as shown by the following chapter which tries to 
take stock of the achievements. 

8 Which is opposed to the conception of state resources owned a far away and vague institution incapable of assuming its 
responsibilities and which gives the local stakeholders a feeling on non-responsibi lity (sometimes of eviction) which can 
compromise the durability of this asset 
9 Because even structured and decentra lised local powers, drawing upon real ski lls and financial resources can only fu nction in a 
legislative, statutory and nationally economica lly-orientated framework. 
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4. STATE OF THE ART 

lndicators for whom, for what purpose and how ? 

ln order to properly understand the approach of the lndicators project and its evolution , it is 
useful to resituate it with the framework of the deliberations on sustainable development which 
induced the approaches, notably those referred to as "participative", foreshadowing the co
construction of management indicators, as well as of an abundant production of indicators 
wh ich refer back to the central question of the project : For whom, for what purpose and how? 

What is an indicator ? 

By defin ition , an indicator is an instrument or a tool used to measure or to appreciate a state or 
an evolution , providing information for example on a social , economic or environmental 
tendency which can assume an economic or structural character. lndicators are "small 
elements of information which reflect the status of larger systems" (RP/EDN , 2002). They 
allow their conditions of functioning to be restored and in general decisions to be made to 
improve their functioning. With , however, recognised limits ; measuring the economic growth 
of a country with just the GDP can mask the social and economic difficulties it is facing . 

lndicators and sustainable development 

Within the framework of sustainable development into which the scientific community - and 
particularly CIRAD, has committed itself, numerous indicators have been formulated. ln the 
years that followed the Rio conference, a double observation was established by the scientific 
community. On one hand, we have very large amounts of data of a socio-economic and 
environmental nature allowing the situations linking society and the environment to be 
understood, notably the effect of human activity on the latter. However this production of 
information is not appropriate for observing and following the complexity of this re lationship in 
a context of sustainable development nor methodologically organised for this purpose in the 
form of tools to assist decision-making, which can be appropriated by their different users. 

As Winograd (2002) points out, th is complexity , which is the characteristic feature of 
sustainable development, refers to the spatial and temporal dimensions of the different 
elements (social , economic, and environmental) which compose it and constitute the 
"operational systems" or "eco-anthropo-systems". ln this case , these systems are the subject 
of the study of the three terrains of the lndicators Project. 

We know that sustainable development is considered as a major challenge for the countries of 
the South where environmental resource management dominates a large part of the economic 
and social development and more specifically rural and agricultural development. However, 
beyond the diverse concepts of sustainability and an often excessive theorisation on this new 
paradigm, the putting into practice of this method of development and the actual conditions of 
its operation , are still lacking, and just like the battery of conditions and indicators which are 
linked to it, one must ask for whom, for what purpose and how to promote this development. 
This refers back to the need for reflection (methodology) and information (tools) to fuel the 
strategies and decision-taking on the subject, notably as far as the sustainable management 
of environmental resources is concerned , into which the lndicators Project falls. 
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Approach and experience of decentralised natural resource management projects : 
towards a co-construction of management indicators : 

A pragmatic and finalised approach to things cannot ignore local specificities ; it must even 
draw upon them, the local stakeholders having representations, interests and modus operandi 
that are distinct from and even conflicting with those of the decision-makers. lt is then 
understandable why the putting in place of an information system for the monitoring-evaluation 
of a given situation , developed as decision-making tool cornes under co-construction. lt is in 
this vein that multiple projects have committed themselves since the 1990's, such as those of 
the nature of the village land management projects in Sahel-Soudanian Africa (Le Flamboyant, 
1995). lt is also within the framework of the decentralisation policies that reflections on the 
processes of renewable resource management by and for the benefit of local populations are 
then developed. 

Seing a matter of the re-appropriation of the resources by these populations and therefore of 
the redefinition of the management objectives, the approaches then proposed rely notably on 
the local systems of regulation of the social relationships. The progressive formation of 
territorial communities - local decision-making authorities having the capacity to sustainably 
manage natural resources - is the targeted objective in the end. Seing participative and 
integrating consultation and mediation with the local stakeholders, the induced processes 
renewed the dialogue with groups of local stakeholders for a true steering of the actions and 
development projects by their representatives. The approach which privileges local 
stakeholders foreshadows the "co-construction" of management indicators, by responding in 
part at least to the question of indicators for whom, for what purpose and how? This is the 
approach that the lndicators project adopted rather than that of expertise elaborating 
environmental monitoring indicators or applying models of indicators for which the recipients -
administrators are not clearly identified nor taken into account. 

lndicator Models : applications and limitations 

Without reviewing the multiple indicator models and in particular those concerning sustainable 
development, which have been numerous since the Rio Summit (1992), it is interesting, within 
the framework of the « lndicators project », to recognise the teams' initial approaches by 
means of the most well known models. This is the case of the "Pressure-State-Response" 
(PER) model through which relatively simple information/data is brought together, organised 
and structured into indicators of anthropogenic pressure (or of the state or of the performance) 
on the environmental resources in order to, in return, reduce their impact on the resources 
(OECD 1993). The model includes three types of indicators - environmental pressure from 
human activities, environmental conditions which describe the state of the environment, often 
regrouped with the first, and indicators of the anthropogenic or societal response to the 
environmental changes. A variant of the PER models exists which integrates impact 
indicators (PEIR). However the evaluation of the impacts and transformations - on a spatial 
level, the GIS is the most classic tool - finds its limitation in the simplification made of the 
cause and effect relationship which is complex and multifactorial. Although other models 
exist, which propose more or less robust monitoring-evaluation and performance indicators on 
the methodological level and are applicable in one domain or another (economic, 
environmental ... ) or again corne under the aggregate of indicators which turn out to be difficult 
to use and the results of which does not translate the complexity of the societies -
environment interactions (Bassel, 1999, Farsari et al, 2000). For all that, Prescott-Allen's 
(1997) aggregative model or "barometer" of sustainability, which permits the visualisation of 
the indicators between two axes, one of human well-being and the other of the proper 
functioning of the ecosystem, has the advantage of letting the different stakeholders 
participate in the definition of their criteria for sustainability and the process of construction of 
the model. 
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lt remains that all the models corne up against the difficulty of reproducing the complexity of 
the society - environment interactions, and many authors prefer to keep to the most simple 
models in terms of conception and use, such as the PER model. As in other fields of study, to 
this is added the subjectivity concerning the choice of such and such indicator, especially if he 
is the only outside "expert" in the studied system, and the risk of measuring what is 
measurable rather than measuring what is important (Meadows, 1998). However, the most 
critical point is no doubt that of the recipients of these models and the use of the indicators 
and information systems based upon indicators placed at their disposai. What use and 
appropriations are truly made of the plethoric production of indicators (several thousand) ? 
The gap observed between the number of indicators and their use - which refers back to the 
question "indicators for whom, for what purpose?" - results for a large part from the diversity of 
the geographical situations which render the application of a set of indicators in all places 
difficult, as well as the regional , national or local levels which constitute distinct frameworks for 
analysis and intervention, notably in terms of the sustainable development of environmental 
resources. lt also results from the "external" view of the experts responsible for the question. 

lt is on the local scale that the applications are most rare, the least documented and without 
doubt, the least transposable, considering the specificity of situations at this level. Finally, 
rare are the deliberations in terms of the construction of indicators with the administrators -
decision-makers who use them and which lead to the formulation of management indicators or 
information systems based on such simple, operational and appropriable indicators, most 
particularly at the local level where this management is carried out (even though it is planned 
at another level). lt is precisely here that the lndicators Project has committed itself by shifting 
the concept of indicators into a reformed and operational vision of the environment / 
stakeholders / development, working on other methods of intervention and relationships 
between the administrators and the users. 
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5 THE PROJECT - ITS CHOICES - ITS PROGRESS 
Overall, the research project unfolded as planned. An "open and incentive" type of financing 
as well as a decentralised management method permitted an identification in stages of the 
main lines of research. ln order to present the methods implemented, a historical approach 
has been selected. lt underlines the principal stages of the project whilst comparing the 
itineraries and the choices put forward by each field team. 

5.1. A "GLOBALL Y RESPECTED" GENERAL FRAMEWORK 

A flexible structure showinq the principal stages of the proiect 
The project unfolded in three phases as planned if the delays in the starting up inherent to the 
structure put in place (twenty researchers from three teams each working on a continent) are 
disregarded. 

1. A starting phase with a opening seminar bringing together the different partners. This 
seminar will define the methods of work, the types of exchanges . . . lt will specify the 
thrust of the research to be undertaken and the products expected for each terrain (see 
below) as well as the management methods. 

2. A field phase during which the teams will thoroughly study the themes identified on each 
site. The teams will exchange their results. Missions and meetings between the different 
partners implicated in this project will be organised in each terrain. A synthesis by terrain 
will close this phase ; 

3. A synthesis phase on the work undertaken. lt will begin with the compiling of reports 
showing the principal indicators identified in the field. These reports will permit the 
compiling of a final document and publications. The work carried out will be presented 
du ring an end of project seminar which will conclude this operation. 

Numerous cc-ordination meetings as well as three workshop-seminars ensured the proper 
progress of the project. On the other hand, its course was far more diversified that the initial 
structure would have indicated. The "mid-project" seminar played an important raie in the 
formalisation of the achievements and the reformulation of the orientations. 
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These incentive funds also played a raie on the conduct of the research structure put in place. 
Each Cirad department has great management autonomy. A regulation system managed by 
a steering committee in Montpellier allowed the work of each field team to be developed and 
co-ordinated. The latter had total liberty to construct partnerships, mobilise skills, and 
progressively modify the inertia to take into account the logic of the research project. 
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5.2. PROGRESSIVE ADJUSTMENTS 

A progressive but very constructive beginning. 

The first six months of 2002 were necessary for the start-up of the project. This stage allowed 
for deep reflection on the plan of action between the teams of researchers implicated in the 
three zones (Brazil, lndia and Zimbabwe) around the proposed themes (methods, concepts, 
stakeholders concerned, calendar ... ) 

The first readiustments 

The tender file submitted to the MFA in 2001 underlined the necessity for the "experts, 
evaluators and administrators to have operational information at their disposai to guide their 
decisions in critical domains such as the management of natural resources, the risks of 
ecological imbalance"... lt however appeared, from the implementation of the planned 
structure that the participation of the local populations in the auto-analysis of their situation as 
well as their implication in the decisions are indispensable complements to the work lead by 
the experts, evaluators and administrators. The latter in fact have an "external" view of the 
situation which should, as much on a diagnostic as on a action level be perpetually interlinked 
with the "internai" view of the local "stakeholders" and "administrators". 

This necessity for exchange obliged the researchers to identify who were the administrators -
decision-makers with whom they could and would want to work and thus defined the fields in 
which they were going to jointly put in an effort in critical domains such as the management of 
renewable resources and the risks of ecological imbalances. 

Under these conditions, the « for whom ? » became a strong prerequisite with regards to "for 
what purpose?" Consequently the objectives and expected results of this applied research 
have been specified with regards to the initial orientations. ln order of priority, the research 
structure orientated itself towards the necessity to : 

ldentify with greater attention the partners who are going to use these indicators. Besides 
the (external) experts, evaluators and administrators in the locations where the work 
would be undertaken, attention was given to two principal types of decision-makers -
administrators : the regional officers more or less integrated into an administration or 
service, or an NGO (that is to say "paid employees") and the administrators implicated at 
"village" level. The unit of territorial intervention is moreover fixed at about 5.000 km2

, a 
working scale permitting detailed analyses and recommendations likely to generate 
interesting comparisons ; 

To thoroughly study and render operational indicators for the previous partners. These 
indicators were then perceived during the course of the work, as a system of information 
giving the administrators the possibility of better knowing their zone of intervention 
(diagnosis) in order to make (or help make) appropriate decisions in terms of the 
management of natural resources and the risks of ecological imbalance. Within this 
framework, the results will take into account the local specificities and the possibilities for 
generalisation. They will be presented in a synthesis report which will give rise to 
publications and articles. 
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Methodo/ogical orientations 

The research undertaken is of a « research - action » nature (Figure 7). lt implies that the 
researchers work with the local and regional administrators from the questions that the latter 
ask themselves on contact with the stakeholders (territorial communities, pressure groups, 
businesses, farms, individuals .. . ) who intervene in the environment. lt is thus necessary to 
distinguish between three types of stakeholders in interaction - 1/ the external participants : 
notably the researchers, 2/ the administrators, 3/ the actual stakeholders. The abject of this 
research will favour the 1 H-2 relationship knowing that the expected result will affect the entire 
system (1 ,2,3) . 
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The obiective of this work is the setting up of an information system based upon indicators, 
conceived as an aid to decision-making system (Figure 8). lt is intended for the identified 
administrators, responsible for co-ordinating actions and integrating the practices of the 
stakeholders in place. This implies an examination of how information circulates, the 
processes of appropriation of this information, the construction of a reference framework 
common to the transmitters and receivers of this information, the language used to strengthen 
the negotiations, the actions, their monitoring ... 

The privileged levels of intervention are the region and villages (Figure 9). They correspond to 
interventions by administrators that are relatively targeted, already undertaken (monitoring) or 
underway (planning). This implies disposing of diagnoses at several levels, bath micro and 
macro, allowing a good idea to be gained of the situation and its problems, and to qualify the 
"statements" of the administrators in place. This also implies exploring the diversity of the 
environments existing within the region, from the urban centres to the villages and barely 
anthropogenised environments. 

Visual svnthetic representations (graphie models) wi/1 at once place the zones (Figure 10) in 
their dynamic (organisation and evolution gradient). The positioning of each zone on the 
same grid will allow for a rapid and argued comparison. 
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5.3. THE ACH IEVEMENTS OF THE MID-PROJECT SEMINAR 

The indicator concept 
The workshop allowed all the participants to acquire a common vision of the indicators and 

their relationships through the construction of a diagram visualising the interactions between 
the anthropogenic and ecological dynamics. (Figure 11) 
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This graphie formalisation was useful to specify the concepts used : 
1. An indicator (the general definition) is a parameter which provides information on the 

evolution of a process which cannot be directly measured : 
Either because the data is inaccessible or difficult to access (e.g. : quantity of 
bushmeat on a market in order to evaluate poaching). 
Or because it is the result of several phenomenon whose individual measurements 

are incompatible or not meaningful (e.g . price index). 
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A pressure indicator in the present work is then either a state indicator which reflects the 
impact of anthropogenic pressure on an entity, or a flow indicator as the exchanges are a 
consequence of the human / resource interactions, or a management indicator as it shows 
how the administrators, by action or decision, act on the resources. 

As an example, for the Zimbabwean project, the diagram will be illustrated by figure 12. 
The list of indicators mentioned in this example is obviously not exhaustive. 

2. lndicators either such as those defined above and the simple descriptors, or direct 
measurements were not retained as indicators for the I.S. , as both can be used in terms of 
decision-making and the analysis of situations. This is particularly the case of state 
indicators, that is a reflection of a situation at a certain time "t". 

3. Finally it must be remembered that an indicator only exists in relation to the management 
objectives (where do we want to go ?) or identified evaluation criteria (which parameters 
are capable of evaluating how these criteria are fulfilled?) 

ln the case of Zimbabwe, the management objective was to get large wildlife and development 
to co-exist. The state of the wildlife would then be the basic state indicator (in blue on the 
diagram). lts value will be the consequence of the human activities, themselves evaluated by 
means of the flows (flow lndicators in black). The management indicators (in red) themselves 
allow for the measurement of the orientations or decisions taken by the stakeholders and the 
administrators in the sectors recognised as having an impact on the state of the large wildlife. 

With these orientations and concepts specified , the stake of the project consisted in 
constructing for an information system for each operational system where each category of 
indicators is explained and contributes efficiently and in a complementary manner to a better 
perception or evaluation of the situation by the stakeholders / administrators / decision
makers. 

The reports , reactions of the participants, questions asked and debates ended in a better 
mutual understanding of the work underway and a clarification of the whole framework, the 
concepts and intervention tools to be conceived and formalised. This clarification was 
expressed by synthesis diagrams structuring the research underway and the operational 
orientations provid ing a reference framework for the field teams. 
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The synthesis diagrams 

Three synthesis diagrams summarise the principal orientations structuring the research 
underway: 

General organisational framework of the research (Figure 13) 

This framework interlinks the three 
interactive and dynamic systems 

1. An information system. lt concerns 
the indicators on which the research 
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2. A system of stakeholders with a 
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system (administrators in place) and 
all the external participants (the 
research teams implicated in the 
field). 

3. An operational system or "reality". lt 
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physical environment and (ii) the 
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transform the physical environment. 

The raie of the information system is to 
provide the decision-makers with 
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well as in the long term. 
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Definition of the context and the approach ta the operational system (Figure 14) 

The characterisation of each zone (or operational system) simply by the concepts of the 
physical and human environment is insufficient. lt is possible, on the other hand, to grasp 
them by putting into play a certain number of determinants which intersect each other in the 
form of structuring axes (four in this case) which put into play the following gradients; 

1 Conservation Production 
2 Low and high densities 
3 Weak regulations - strong 

steering systems 
4 Articulation between the levels 

of analysis and action 

Besides the analysis of each 
situation, this approach provides 
the possibility for making 
comparisons. 

Global isation 

Operational System (Figure 14) 

The /. S. as a link between technica/ construction and social construction (Fig. 15) 

The territory (or the organisation) is analysed in its entirety and considered as a social 
construction . The I.S. is a means of tackling this social construction and its mental 
representations. Within the overall objective of constructing and disseminating the I.S., fulfilling 
the expectations and needs of their users, the questions tackled arise from three 
complementary processes : 

1. The analysis of the social 
construction. 
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representations , 
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permanent and continuo us 
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The setting up of I.S. (based upon indicators) for the benefit of the stakeholders, co-ordinating . 
themselves to manage a resource, is therefore the result of a process combining a technical 
approach (formalisation and instrumentation) and a social approach. This process passes 
through a series of iterations, a series of not necessarily successive or unique stages of 
diagnosis, implementation and evaluation. 
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Operational conseguences of the seminar 

The synthesis diagrams and the general orientations which underlie them, respond in a large 
part to the questions asked at the opening of the workshop, that is to say : What do we want 
to do in terms of indicators? For whom ? and with whom ? Why and how do we do it ? 

A certain number of operational consequences follow from them. Whilst leaving each field 
team the possibility of adjusting them to the context, the determinants, the intervention 
strategies, the means implemented locally, these teams should logically be concerned with : 

Placinq the indicators into a system inteqratinq the strateqies of the "administrative" 
stakeho/ders. 
This implies (with reference to figure 12) identifying them, knowing them, understanding 
the demands and the problems that they meet in the face of the operational system and in 
the context in which they intervene. This also poses the question of the impact and the 
monitoring of the interventions, of the interest and the efficiency of the research and 
consequently of the raie of the objectives given by the researchers implicated in each 
zone. The way in which they envisage to pass over to the intervention and development 
phase is underlying and indispensable for validating this research work 10

. 

C/earlv ana/ysinq. understandinq and takinq into account the environmental characteristics 
(with reference to figure 13). ln fact, the implementation of the overall orientation diagram 
undergoes important variations in terms of the determinants (demography, geography, 
infrastructure, pioneering dynamics, steering of activities, regulations .. .), the conditions of 
intervention (history of the zone itse/f and the institutions) which are specific to each zone. 
This amounts in a way to ana/ysinq the field context in terms of the previous work 
hypotheses. This also amounts to specifying in a certain measure the operational results 
which are going to follow from it. 

During the setting up of the field operations, the research structure proposed at the beginning 
underwent important modifications. Clarifications turned out to be necessary. lt was notably 
a matter of better identifying the "administrative" system, specifying the zone of intervention, 
etc .. . 

These evolutions have been formalised at the level of each zone and the itineraries have been 
clarified in order to clearly understand the indicators obtained, their social and geographical 
significance. This reorientation was widely discussed and the principal grey areas reduced. 
This clarification renders the comparison between the zones and the recommendations which 
will be transmitted to the MFA easier ... 

10 This distinction between the « Research » - « Research-Action » and « Intervention » phases is a little artificial. ln fac!, 
according to their degree of advancement and their orientations, the projects (Amazonia and especially Zimbabwe) underlined 
that they already had a foot in « development » and the validation of their hypotheses was underway 
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5.4. CONSTRASTING PATHS OF EVOLUTION 

The three sites were chosen from a few simple criteria, prioritising diversity as a source of 
richness: 

The identification and validation of the indicators will be carried out in three functional 
terrains (logistical base available with the framework of on-going projects) situated in 
different ecological zones and different continents, being : 

The Ururara region in the Para state in Brazilian Amazonia 
The Zambezi Valley in Zimbabwe 
The Ghats Forests in Southern lndia. 

The interest of selecting three sites, whilst drawing upon the diversity of the ecological and 
human situations, was to incite the three teams in place to exchange their observations and 
to develop the complementarities between the sites. 

Even if the main stages are identical , the trajectories of the projects are quite different. They 
are linked to the history, contexts, teams and orientations. 

The Zimbabwean project, by confronting the problems of wildlife management, has 
identified indicators taking into account the local socio-territorial dynamics ; 
The lndian project, after a « classical » approach to institutional indicators, progressively 
became involved in the construction of indicators based upon local partnerships ; 
The Amazonian project identified indicators of anthropogenic pressure by describing and 
analysing the sectorial dynamics concerning a "young" pioneering front. 

ln Amazonia : specific indicators for very active pioneering fronts 

Context 

The research project drew upon, on one hand, the development of the results of 1 O - 12 years 
of research-development and collaboration undertaken with the private , associative and public 
sectors in Amazonia , whilst more particularly choosing a Transamazonia pioneering front, the 
municipality of Uruara in the Para state. On the other hand, field studies were undertaken by 
a multidisciplinary team in order to better describe the local management systems and 
stakeholders 11

, and to identify the ir own processes and specific needs in terms of 
environmental pressure indicators. 

The pioneering front met at Uruara faces a challenge in terms of size, which is to identify if, 
and how, it is possible to reconcile development with the sustainable management of the 
forestry resources, the least impact on the deforestation and a greater equity. ln the face of 
this challenge, the environmental pressure indicators on a regional level show themselves to 
be insufficient to guide the sustainable management of the resources, or can even be counter
productive as they are too often synonyms of "external contrai ". Hence the research 
proposition to try and construct indicators which will accompany the advancement of the 
pioneering fronts and thus the processes of anthropogenisation 12

, with the local stakeholders 
and decision-makers. 

11 
Understood as all the stakeholders having a direct or indirect impact on the management of resources 

12 The situation, in a caricatured manner, can be summarised as « whi lst forestry resources are avai lable, there is an individual 
race lead by family groups to acquire the maximum amount possible and to develop it as fast as possible » ; when the communal 
forestry wealth has almost disappeared, the hour has corne for governance. 
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The necessity to have indicators and management tools then progressively becomes 
essentially. One rapidly cornes up against the absence of data or lack of reliability. ln fact, 
even if statistical data exists for most of the pioneering fronts, their quality does not allow for 
interpretations at a regional level or analysis at a local level, besides a few particular cases 
such as the data from institutions responsible for the supervision of agricultural production in 
a given region for example. 

Hence the research proposition to (i) better understand and characterise, with a view to 
creating models of them, the processes of anthropogenisation of the forestry ecosystems at 
the different family, community and municipal levels and (ii) to try and construct indicators 
with the local stakeholders and decision-makers. indicators which will accompany the 
advancement of the pioneering fronts and thus the processes of anthropogenisation. 

Stages of the study 

The study was organised in three phases : 
1. Study of the major dynamic pioneering anthropogenisation factors which are thre 

demographic evolution, forestry, agriculture and husbandry. 
2. Identification of the pre-indicators of these anthropogenisation factors. 
3. Construction of indicators with the local people-resources. 

Four research axes corresponding with the following four following main types of indicators 
have been implemented : ecological, socio-political, technical-economic and spatial indicators 
by combining the temporal and spatial levels of the different processes at stake, principally 
their interactions by drawing upon a multidisciplinary approach. ln this perspective the 
construction of indicators draws upon available statistical data (demography, economy, etc 
... ), as the majority of existing studies have done (ISPN, 1999; IBGE, 2002),, as well as upon 
local knowledge and the perception of the local stakeholders and their impact on their 
environment. 

ln Zimbabwe : the challenge of a socio-territorial negotiation based upon indicators 

Context 

ln Zimbabwe, the development of the utilisation of natural resources is in keeping with a true 
political willingness, which materialised through the setting up of the national CAMPFIRE 
programme (Communal Area Management Programme For lndigenous Resources) in 1986. 
Based upon the principal of decentralisation, it provides for the implication of the local 
communities in the management of their natural resources, with the promotion of rural 
development based upon the sustainable utilisation of indigenous resources as its objective. 
The study area of the present work belongs to one of the two first districts (Guruve District) in 
which the CAMPFIRE programme was put in place (1989). This area has benefited for almost 
10 years from projects supporting local structures in the conservation and development of the 
biodiversity (centred upon large wildlife). 

ln order to fulfil the objectives of the study, the work was focused upon the construction of a 
system of indicators (SI) on the state of the wildlife resources within the framework of its 
exploitation through sport hunting in favour of the local communities (Campfire programme). 

Stages of the study 

Phase 1 
The first phase of the project was dedicated to a quite detailed analysis of the operational 
system by detailing on one hand the principle determinants of the ecological dynamics and the 
human dynamics and their interactions in the area of the study. The functioning of the official 
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and real decision-making processes in terms of natural resources was then detailed, more 
particularly in the case of the negotiation of sport hunting quotas. lt then turned out that the 
principal information (or indicator) used throughout the Campfire area is the state of the animal 
populations such as it appears from aerial censuses. However not ail the species are 
observed, this data is hardly precise and it under-estimates the populations. The method is 
costly, logistically heavy and non-participative (the operation being dependent upon external 
technical and financial support). 

The ambition of the Campfire programme being to make the local populations true managers 
of the wildlife, it was necessary to put in place methods for monitoring the animal populations 
which are accessible and appropriable at their level. By reconciling scientific rigour (reliability 
and representativeness of the data) and accessibility (financially and technically), the project 
was able to test and propose indicators and their protocol for the measurement of the state of 
the wildlife, specifically intended for local populations. A wildlife monitoring protocol based 
upon sample transects travelled by bicycle completed by a local method of data processing 
was proposed. 

Mid-project seminar 

Upon arrivai at the mid-project seminar of this lndicators study, the Zimbabwean team had 
- -~. 

therefore already specified in part one of the principal questions which would be raised : 
"indicators for what purpose?". 

lt however already clearly appeared that the indicators on the state of the wildlife, which 
respond to both the statutory regulations (Campfire system) for the exploitation of the wildlife 
resources and the requirement for the participation of the beneficiary local community, only 
mention one aspect on the human - animal interactions, being sport hunting. However much 
other information relative to the state of the human - animal relationship is consciously or 
subconsciously used by the administrators at ail levels in the region to orientate their 
decisions in terms of the management of natural resources. 

lt was therefore necessary to make new types of larger indicators available, integrating the 
human - animal relationships in the sphere of conflicts (poaching and man-animal incidents 
index), competition for key resources (transformation of the environment, access to water 
indices) or the economic profitability of the methods of land development (wildlife revenues 
versus cotton revenues). 

The analysis of the operational system also already showed the necessity to study more 
thoroughly the question of "indicators for whom?". ln fact, if the targeted beneficiaries or 
those who suffer from constraints due to animais can have reliable indicators on the state of 
the wildlife which are technically and financially appropriable at their disposai, they can 
theoretically participate in management discussions. ln practice however, it turns out that the 
decisions taken in terms of hunting quotas are not always coherent with the objective 
information provided by the indicators. Moreover, the monitoring protocols are not applied 
regularly. 

The decision-making system in terms of hunting quotas in fact shows a great diversity of 
stakeholders involved and a very hierarchical structure with a strong imbalance in faveur of 
the central government. ln a decision-making system as structured in appearance, the 
holding of clear, reliable and legitimate information is therefore not sufficient to have an 
influence in terms of management. 
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Phase 2 
The second phase of work was therefore consecrated to the construction of other indicators of 
the anthropogenic pressure on animais, which are more pertinent as far as the true driving 
forces behind the human - animal interactions in the Zambezi Valley are concerned. 

lt was thus that a GIS integrating data on the human population (local density, land use), the 
wildlife (local density, location of the hunting activities) and the Campfire revenues was 
constructed. lt allows a human - animal context, which is very contrasted on a spatial level, to 
be visualised in the form of a gradient contrasting animal density and human density. This 
GIS permits the construction of a indicator of the transformation of the environment and 
illustrates a rapid or even exponential increase in the anthropogenic pressure over the past 20 
years. 

Complementary field studies undertaken at a finer local level allowed some of the 
mechanisms which determine the impact of the transformation and of the fragmentation of the 
natural environment on the wildlife to be illustrated. The threshold effect of the 
anthropogenic pressure on the wildlife, as well as the effects of barriers and the partitioning of 
the natural environment on a spatial level, were thus able to be underlined. Certain 
pertinent indicators arise from it, such as the size of the agricultural plots as an indicator of 
the constraints on the animais in terms of access to water, or the proportion of the cultivated 
areas in the area of a ward as an indicator of the wildlife revenue. 

Generally speaking, the results of the analyses present an unfortunately classic tendency of a 
marked reduction in the diversity and the abundance of the wildlife in the face of an increasing 
human presence. These results were able to be represented in cartographical format, as a 
decision-making medium. A concrete and immediate application of them is currently being 
made, during negotiations underway on regional planning. ln addition to the setting up of 
system of indicators for the administrators of the wildlife which was the initial objective, the 
results presented at the end of this study lead the same administrators to pose questions on 
the long term pertinence of the Campfire system in the communal area, and to study other 
strategies for the economic development of the land. 

ln lndia : indicators linked to an important change of perspective 

The context in the beqinninq 

The choice of the site fell upon Kodagu, a district of Karnataka of 4 160 km2 characterised by 
great forestry and agro-forestry diversity. For the past twenty years, the forests of the district 
have been subjected to significant pressure, in particular following the expansion of 
commercial coffee crops. This region has benefited from numerous research projects, in part 
under the responsibility of the French lnstitute of Pondichéry (IFP), and the project used the 
solid knowledge base that exists on the forests . 

The first phase of the proiect 

The existence of a significant geo-referenced data base at the French lnstitute of Pondichéry 
(IFP) appeared as an important advantage for rapidly constructing a set of indicators of a 
spatial nature at the service of a information system for the region's administrative services. 
A training institute for forest engineers, the Ponnampet Forestry College, and the district's 
forestry services (Karnataka Forest Department, KFD) showed an interest from the start in the 
project's methodological approach, the use of the tools, GIS and remote sensing, and the 
possibility for training at the same time. 
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After the mid-proiect workshop 

A true collaboration , in the defined sense, was notable to constructed with the KFD. ln fact, it 
appeared that they were more interested in a "classical" approach to the indicators on the 
state and the contrai of national forestry resources, notably calling upon GIS techniques, than 
by the exploration of more social approaches and a more localised appl ication , calling upon 
the participation of the populations who exploit ail the forest resources and in fact illegally 
exploit those of the public domain. However, the team considered that it would be 
subsequently possible, and no doubt necessary, even beyond the period of the project, to 
return to the KFD. This institution in fact has a considerable weight in the region of the study 
and should in the long term become more involved in a less conservatory management of the 
forest resources in order to ensure its durability. 

The setting up of a decentralised management framework for a portion of these resources 
should facil itate new approaches including those based upon management indicators that the 
team tried to construct with another partner. 

The second phase of the proiect 

lt was marked by research and the negotiation of a project with another partner. The choice 
fell upon the « devarakadus committees » (sacred forest management committees). 
lnstituted in December 2001 on a voluntary basis and following an intense lobbying movement 
directed at the forestry services and the government, these inexperienced committees saw 
themselves entrusted with the management of the sacred forests in their communes. 

This reorientation explains the project being constructed in two parts, coinciding as well with 
two levels of work: 

At district level the work was based on the acquired knowledge and on the GIS and remote 
sensing tools. 
At the local level, the priority became that of the "clients" and their responsibilities as 
"beginner administrators". 

At the district level , the work was focused on the analysis of the dynamics observed since 
1997 and those which are emerging at present. The team decided to concentrate on the 
search for easily measurable indicators which could quantify and follow the changes in the 
spatial organisation of the countryside where human activities and the natural environment 
interact. This whole phase largely relied upon the processing of spatialised data (maps, 
satellite images, survey data) and on the consultation of a bibl iography. 

This approach which prioritised tools (remote sensing , GIS) allowed the methods to be tested 
and the avenues to be provided for following the transformation of the countryside by calling 
upon spatialised indicators which are simple to implement. 

At a local level , the process was centred upon newly constructed entities, the sacred forest 
management committees, whose management responsibilities could justify the use of 
indicators. lt allowed the team to clearly achieve what the "co-construction" of indicators 
covers, from the perception the stakeholders have of the forest. This also allowed for the 
measurement of the limits of the exercise in the time allotted given the lack of experience of 
these committees in terms of the management of forestry resources. 
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6 THE CURRENT RESULTS - THE FUTURE AVENUES 

The research work on the "indicators of environmental pressure with regards to an increasing 
degree of anthropogenisation" consisted essentially of exploring the promising new future 
avenues of research . On this subject, the principal references are in fact elaborated by the 
researchers or experts working at the level of the central systems. The originality of the 
proposed approach was triple. 

On one hand, it was a matter of workinq at local decision-makinq levels which are 
decentralised on territories of the order of approximately 5 000 km2

, that is to say a district 
(lndia) or several districts (Zimbabwe), or even a Municipality (Brazil). These levels of 
intervention are still little explored except by satellite photos. These tools have moreover 
been largely used in ail the situations taken into account. 
lt was especially a matter of creating complicity between the researchers and 
administrators who are situated at these levels. This is a difficult and sometimes 
impossible challenge when the social confusion is significant as shown by the project 
situated in Brazalian Amazonia. lt is an equally difficult challenge in Zimbabwe and in 
lndia as it amounts to disrupting the social system when the administrators are not directly 
implicated in the established systems of power or do not have an official status. 
Finally the structure placed three Cirad team in three zones situated on three continents. 
These teams possessed methods and knowledge that were different but at the same time 
equally trans- or multi-disciplinary to succeed in constructing together a project which 
identified enough common hypotheses and questions. 

These avenues structuring the research on the indicators, were not put in place 
spontaneously. The orientations at the start were too brief to provoke a true scientific debate. 
lt was necessary to wait for ail the projects to have sufficient knowledge of the situations and 
the stakeholders in place to begin an original research project. lt was on the occasion of the 
mid-project seminar that these avenues took shape, roughly one year after the beg inning of 
the project. lt moreover required another year to begin to explore the questions raised during 
this seminar. 

6.1. THE PRINCIPAL CONCLUSIONS 

The conclusions of this research emerge largely from the previous orientations, and can be 
organised into a few simple questions. The latter, raised largely during the mid-project 
seminar have proved to be both sufficiently rich to organise the results obtained and to identify 
the promising future axes of research and appl ication. 

lndicators « for whom ?»and« with whom ?» 

Co-constructing indicators responding to the expectations and the vision of the stakeholders 
and especially the administrators concerning the use of the resources placed the researchers 
under the obligation to combine the technical and social approaches in the same reality. ln 
concrete terms, the different field teams were faced with fluid management systems, even 
where they were apparently structured. Behind a first quite practical question for the 
researchers to know how to identify the stakeholders-administrators with whom sustainable 
partnerships could be co-constructed , is posed a more complex and still badly explored 
question, being to know what the relationship is between information and power. 
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The field work shows a whole range of situations which represent material of great richness 
and which revealed the evidence of the importance of socio anthropological disciplinary 
component as an indispensable complement to the technical approaches. 

ln Brazilan Amazonia. 
lt was difficult for the researchers to construct partnerships with local (or even regional) 
stakeholders despite an initial enthusiasm of some of them. Due to this fact, the indicators 
remained essentially the domain of the researchers. This situation moreover leads one to 
wonder if the situation met in the Uruara Municipality is not more frequent and characterises 
not only the Amazonian pioneering fronts but all those where the resources still appear to be 
abundant and where the agricultural and forestry sectors remain the principal driving forces of 
the local economy. 

ln the case of Zimbabwe, where the operational system, the management objectives and the 
collective decision-making structures were predefined in a regulatory framework, the present 
study firstly tried to fill the gaps in the system in terms of the production of reliable and 
pertinent information and the equitable distribution of this information between the officially 
recognised stakeholders. Secondly the analysis of the management practices over a 
sufficiently long passage of time showed on the other hand that the true centres of power and 
the key stakeholders, as well as the decision-making criteria , were sometimes far from those 
which were stated. 

Due to a lack of time and available skills, it was not possible to thoroughly study the problem 
of the official and real distribution of decision-making powers and thus that of the effective 
recipient of information in terms of the management of wildlife and habitat resources. This 
situation clearly poses the question of the efficiency of investment in the construction of a 
system of information based upon indicators (SI) which can not or could not identify 
beforehand all the information which the effective decision-makers/administrators consciously 
or subconsciously use in terms of the management of the anthropogenic pressure. What is 
the real impact of the contents of these indicators on the decisions? 

ln lndia 
The question « for whom » at the commencement of the project did not appear to be really 
restricting , as the approach envisaged for the construction of a I.S. based upon indicators was 
still exploratory and the approached Forestry Service (KFD) seemed interested by this co
operation which could help them to better steer the management of their forestry resources. 
This interest at the start, tinged with a wait and see policy, was not able to be transformed into 
a true partnership from the moment when the discussions of the mid-project workshop fell 
within the scope of another process of co-construction, reversing the priorities and passing by 
the taking into account of the local stakeholders concerned. 

lt therefore appeared that the response to the question « for whom » is essential for the 
success of such a project. lt is particularly advisable to clearly identify and draw upon a 
stakeholder who expresses the need for it. This apparent "statement of the obvious" is in fact 
a fundamental element, notably when donors impose, and finance, the putting in place of a 
management system based on indicators upon an administrator, and when the said system 
governs the support from the donor in the more or less long term. Under these conditions, 
there is the risk of constructing a I.S. to used as an alibi , which will have no real impact on the 
decision-making. lt remains that the needs of the stakeholders are not always explicit for the 
decision-makers even when they are open to all propositions ; Without creating this need from 
the beginning - which would then compromise the activity in its duration , the researchers need 
to (must) help formulate this need, structure it, render it pertinent, and facilitate the 
transmission of the message to the decision-makers and other stakeholders. The "for 
whom?" therefore goes well beyond the targeted stakeholders : it implies the researcher 
himself. 

31 



lt is finally necessary to work with a stakeholder who has the means of his politics, that is to 
say, who is effectively in a position to make the decisions which are suggested to him by the 
results raised by the battery of indicators (not necessarily a battery?). lt is therefore 
necessary to identify which stakeholder is capable of carrying out the arbitration, and this often 
requires a good knowledge of the social context in which the decision-making unfolds. 

Which indicators ? 

lndicators of the state, that is to say those allowing the situations to be described and 
understood are the most immediate and the easiest to identify. Moving on to flow indicators 
representing the tendencies and giving rise to reactions in terms of decision-making and 
management in order to correct the current tendencies is the more delicate. The projects 
explored these two types of indicators in different manners. 
The Amazonian project underlined the indicators summarised in the following table : 

Sectors 
Non-woody 
forestry 
products 
(NWFP) 

Wood 

Agriculture 

Geography 

What indicators ? For what purpose? 

Quantity and value of the non- To 
woody forestry products in the evaluate if, where and how the 

sustainable and community 
exploitation of these resources can 
provide additional worthwhile revenue 
for the settlers. 

forestry reserves. 

Location of the reserves 
Quantity harvested 

Number, type and radius of 
activity of the sawmills, 
volumes and species 
exploited, diameter of the logs, 
areas exploited and location 

Volume of the available 
resources for all the forestry 
areas of the reg ion whilst 
distinguishing the farmers' 
reserves and other areas. 

Typology of the production 
systems found 
Evaluation of the needs in 
terms of wood for each system 
Regional area under annual 
crops 
Regional area under forest 
fallow land 
Regional cattle herd 

Regional area under planted 
pasture land 
Number and size of the 
peasant tree plantations other 
than the forest 
% of properties respecting 
environmental laws 

Rate of deforestation 
Regional area under forest 
Location of the changes of 
land use 
Maps of landscape units 
Evolution of the land use 
within each identified 
landscape unit 

To evaluate where the region is in 
terms of the forestry cycle and to 
anticipate the consequences of the 
different phases. 
To serve as a base for a local round 
table between public and private 
stakeholders in order to try and 
increase the adoption of low impact 
practices. Setting up of certification 
projects. 
To improve the efficiency and the 
transparency of the controls. 
To characterise pressures on 
resources and their determinants 
To evaluate if the region finds itself in 
a "race for land" or of a "growing 
scarcity of developable land" 
situation 
To evaluate the intensification of 
cattle breeding and the existing room 
for negotiation 
To determine the priorities in terms 
agricultural technical assistance 
To evaluate alternative supplies for 
wood processing companies 
To evaluate the feasibility of the 
putting in place of a plan for the 
sustainable management of forest 
reserves 
To specify the legal status of the 
region 
To evaluate the feasibility of local 
development without opening new 
blocks (when the limits are reached) 
To identify the determinants of the 
location of changes and to anticipate 
the next ones 
To locate where the priority actions 
must be implemented 
To evaluate the dominant trajectories 
of the settlers in terms of the impact 
on the resources (chançie of level) 
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Forwhom? 
The pioneers still having 
significant forestry reserves 
at their disposai (notably 
those recently settled). 
Private groups and NGO's 
implicated in the networks of 
these products. 

Local government 

The foresters in particular 
those who show themselves 
to be more concerned about 
long-term management. 

Certification organisations. 

The IBAMA 

Local government 
Agricultural support services 

The settlers, given the 
perspectives for additional 
revenue thanks to the 
community exploitation of 
forestry reserves and / or tree 
plantations other than the 
forest 

The foresters in order to 
guarantee a long term supply 
ofwood 

The various public and local 
civil institutions responsible 
for territorial development 
(technical assistance, IBAMA, 
etc) 



The Zimbabwean aspect of the project allowed work to be done on the production of state 
indicators (wildlife abundance, quality of the hunting trophies) , management indicators 
(hunting quotas, land use) as well as f/ow indicators (hunting revenues) which are robust and 
technically appropriable by the administrators at local and regional levels. The exploitation of 
existing data bases allowed the spatial and temporal dynamics of some of these indicators to 
be tested and underlined the threshold effects of anthropogenic pressure on the state of the 
wildlife. 

This study also tried to specify with regards to the indicators produced which management 
objectives they relate to : the maintenance of revenues linked to sport hunting, agricultural and 
cotton production , etc. The system of indicators (S.I.) thus provided information which 
"indicated" the orientation that the human-animal relationships are taking in this area , by trying 
at best to fit it in with the driving forces behind this evolution or the stakes which underlie the 
management decisions. 

The lndia proiect 
Having tackled this research at a district level and locally with the management committees, 
the project finally distinguished two large groups of indicators : 

Those obtained from knowledge and existing data, maps, satellite images, surveys .. . 
which are independent of the level. Whether they are state, flow or management 
indicators, they call upon rather technical methods, are easily transposable from one zone 
to another and are largely used by the institutions "concerned" for questions of 
environmental management. The forestry services are more familiar with this approach 
than with any other. 
Those collected in the field and which require a wide comprehension of the context, of the 
social dimension and consist of detailed work with the administrative officiais. The 
indicators are then conceived in order to respond to the needs and to the constraints of the 
groups of stakeholders. 

How can lndicators be created ? 

Once the "for whom ?", "for what purpose?" as well as the contents of the indicators to be 
provided has been specified , the "how" remains to be defined, that is to say what methods 
have been implemented by the different research teams in order to construct and fuel the I .S. 
based upon indicators. Two principal preoccupations gained our attention : 

a.) The passage from data to information to an indicator13 

ln this domain, four principal stages were implemented : (1) The identification of the data to 
be collected in the field of the chosen indicator(s), (2) the collection and organisation of the 
data , (3) the transformation of the data into significant information with regards to the 
management objectives in order to then (4) extract indicators or reliable measuring tools from 
it in a reality which likely to evolve. 

The Zimbabwe proiect lead ail these steps practically to term. Firstly the project looked into 
the finalising of pertinent and reliable methods on the ecological level , but which were also 
accessible to operators , in order to collect data on the state of the animal populations. At the 
same time as the annual monitoring of the animal populations, the existing data on the 

13 ln numerous situations in daily life, decisions are made from the direct perception by our senses of immediate significant 
information (percentage of forests - pasture land on a satell ite photo for example). ln so far as the perception of the signa l 
(data) , its interpretation (information), its uti lisation (IS) are undertaken almost simultaneously by the same are lead by several 
stakeholders, institutions and organisations, and lead in fine to decisions made by several administrators , it is important to 
distinguish how these decision-influencing information resources emerge, are constructed and are uti lised. 

33 



evolution of the incarne obtained from hunting , the size of the trophies , the hunting quotas or 
still the cultivated areas were organised in order to be able to interlink them in a common 
spatio-temporal framework. 

The analysis of these sets of data with regards to the objective of monitoring the evolution of 
the human-animal interactions thus provided significant information in order to understand and 
characterise the determinants of this process or operational system. This stage is all the 
more productive when an important volume of quality data exists, as in the case of the terrain 
in Zimbabwe which has been studied for the past 10 years. This information is essential to 
enlighten the decision-makers on the processes underway. If they can help them to 
eventually justify re-orientating strategies (wildlife vs agricultural revenues) , they are not 
always sufficient for their more operational decisions. The ideal thing is in fact to have a 
system of monitoring or surveillance, and of tools for forecasting the evolution of human 
pressure and its impact on the resources. ln order to do this, it is necessary to be able to 
extract, from this information , "indicators" in the sense of "small pieces of information which 
reflect the status of larger systems" (RP/EDN, 2002). One cannot in fact, for monitoring 
purposes, review ail the analysis work described above on the operational system each time, 
but one can follow a few integrating parameters. Moreover, the scenarios or models which 
make good forecasting tools need a minimum of calculable parameters reflecting the human
animal interactions. 

ln the case of Zimbabwe, the analysis of the correlation between various sets of data has for 
example permitted the identification of indicators of human pressure on wildlife under the form 
of threshold values of population density or of cultivated areas above which the wildlife's 
situation changes drastically. Applied to the current land-use map of the area, the structuring 
of landscapes which are or are not favourable to wildlife appears clearly along with its possible 
evolution. 

ln the other zones, the entire process was not able to be tested as far for Jack of having the 
necessary temporal hindsight available or being unable to clearly identify the administrators 
and their needs. 

ln Amazonia, the accent was rather placed on the methods of data collection and their 
processing in order to produce reliable and understandable information in the form of 
diagnostics, as summarised below. 

Sectors How? 
Non-woody Gathering together of neighbouring farmers (community management) 

forestry lnventory and training of stakeholders in inventory methods 
products Analysis of networks 
(NWFP) Training on extraction and collection methods 

Precise cadastre of the processing companies 
Necessity for a voluntary approach by stakeholders in the sector that will need to be 

Wood catalysed (by the hope of profit probably) 
lnventory of wood resources available by a forestrv enaineer 
Questionnaires on a representative number of farms and processing in order to create 
typologies according to stakeholder testimonies 

Agriculture Analysis of the dynamics of the change in the utilisation of land in the municipality 
Reliable inventory of the cattle population (development of the cadastre for foot and 
mouth disease) 
Analysis of the dynamics of the change in the utilisation of land in the municipality 
Creation of municipal maps available to the local stakeholders from national works 

Geography 
Creation of a local GIS and spatial modelling (External expertise necessary to begin 
with) 
Landscape analysis (analyse of images + geo-referencing of the surveyed production 
svstems). (External expertise necessarv to beain with) 
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ln lndia, the project as it was initially conceived , did not pose a problem in terms of the 
quantity of data available nor the methods of its collection. On the other hand, to pass on to 
the following stages, it lacked a clearly stated local request and a base in the field. 

Once a client was identified and a need formulated , the project gained in pertinence. On the 
other hand, to satisfy this demand, it was necessary to abandon an academic type of 
approach (with a well established conceptual framework) and advance in an exploratory 
manner. This is no doubt what the spirit of co-construction is, feeding on perceptions from the 
aspect of the local stakeholders, and intuition from the aspect of the researcher, and thus on 
questioning and adjustments. 

b.) Diagnostic and management levels 

ln Zimbabwe, 

The project worked on two complementary levels in order to produce reliable S.l. 's: at a local 
level centred on the management of the « huntable wildlife » resources and on a regional 
level aimed at the land management and land use and its impact on the wildlife. The users 
of these S.I. differ according to the levels, but they must work together on the same objective 
of integrating the wildlife into local development. Likewise, even if the S.I. at a local level is 
technically less demanding than at the regional level, both corne up against the same 
problems of appropriation by the respective administrators (lack of power, lack of 
motivation ... ). The paradigm that thinks that once the local level is involved, the management 
of natural resources will be better, is thus called into question, just the same as that of the 
efficiency of an indicator from the moment where it is technically reliable , sensitive and 
pertinent to the processes that it wants to evaluate. 

ln lndia 
A double level of study was considered straight away - the global level (here being the District 
level) and the local level. However these approaches were applied successively as two 
distinct or even opposing approaches, even though their integration is necessary. Very 
logically, starting from the general and working towards the local level and because numerous 
achievements existed on the changes in the land use and the vegetation , leading "naturally" to 
a I.S. based upon state indicators, the team favoured this approach. The second approach 
with the local stakeholders and the identification of temple management committees was done 
later and was not able to be developed totally notably in the repeated processes of co
construction that it entails. 

6.2. THE FUTURE 

What cou Id the consequences be of the work undertaken on the indicators ? 

For the theme and the research teams 

Besides the creation of a common culture within the Cirad departments who had little habit of 
working together on the "indicators" theme and more particularly their co-construction with the 
local administrators, three fields of activity emerged : 

A more asserted preoccupation in the construction of I.S. with those who need them, 
notably local administrators. This implies important preliminary work on the identification 
and construction of partnerships, without which the interventions risk resulting in indicators 
which are not used. 
A dynamic of reflection and multidisciplinary work within Cirad intersecting in a dynamic 
manner the different focuses situated at the interface of ecological sciences and the social 
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management of the environment, which tackles "indicators" under the angle of applied 
research turned into action. 
The promotion of this work through publications (underway or planned), as well as the 
availability of the results of this work in the form of a CD also containing the proceedings 
of the closing seminar. 

ln the field 

ln the case of Zimbabwe. the construction of the SI and the analysis of the stated and real 
operative system provided interpretative frameworks on the dynamics of the anthropogenic 
pressure of the animal resources and their habitats. 

From there, if the maintenance of the wildlife resources in the face of other development 
strategies depends upon the existence of profitable exploitation results for the households, 
this implies regional planning, frontier management, contrai of harmful species and laws 
permitting the exploitation of wildlife by villagers at the same time. ln the Zambezi valley, 
who has the means to fulfil these conditions? lt is in fact a matter of monitoring and 
managing the land, the animal populations, the contrai of and the compensation for damage 
caused by animais, the police and the respect of the law, negotiations with safari operators, 
intensification of methods of economic development of the wildlife and the increase of the 
revenues of the rural households. 

A method of sharing or of co-construction of a SI with stakeholders considered to be the most 
pertinent in the Zimbabwean context exceeded the capacities of this study and could not be 
concluded with the time limit. However a large amount of significant information has been 
made available and its consideration by the stakeholders at all levels now arises less from the 
researcher or the expert than from the willingness of the stakeholders to objectively grasp the 
situations. 

ln lndia. in order for the work undertaken with the Temple committees concerning the 
management of their sacred forests to bear fruit, it must be prolonged both ln its prospective 
dimension with the local stakeholders in order to specify the conditions for the setting up and 
sustainable operationality of an information system based upon indicators and linked in its 
partnership dimension. As such, it would be desirable for the Forest Department to implicate 
itself in this phase, which is part of the initiated process of co-construction. Other actors 
working in this field must be associated, notably the participative forestry projects working in 
the Western Ghâts region (Cifor, WB). The indicators project, by making the most of its 
methods and its achievements could consequently capture their interest, or even their 
participation and this way federate that of the Forest Department who locally remains the 
principal interlocutor of the village communities and the most competent to provide its support 
in terms of participative forestry management. The forestry college, a partner and facilitator 
of the project must also be a participant. Within this framework, the "capacity building" stage 
that the Forestry Department must provide for the Forest Village Committees and other 
Temple Committees - refers back clearly to the method of the lndicators project and to an 
expected follow-up, in this case, capacity co-building. lt will be advisable on this occasion to 
re-diagnose the expectations of the principal stakeholders and in particular the recipients of 
the information system based upon indicators ; the constraints linked to the few skills that they 
have in terms of management of forestry resources, their poor capacity to take the 
responsibility and the initiative as the surveys have shown, must enlighten this diagnostic and, 
behind this, lead to the proposai of actions for the co-construction of an operational and 
appropriable IS integrating local and formai knowledge. The researchers, for their part, 
through the monitoring and evaluation of this process must be able to provide their 
contribution. 
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INDICATORS OF ENVIRONMENTAL PRESSURE 
WITH REGARDS TO AN INCREASING DEGREE OF ANTHROPOGENISATION 

The objective of this project is to make recommendations to the French Ministry of Foreign 
Affairs (MFA) concerning the sustainable management of the environment through the 
indicators. 

ln order t o achieve this objective, the project design is based upon concrete cases . 
Consequently, three contrasting sites (The Kodagu district in lndia , the Uruara municipality in 
Brazilian Amazonia and the mid-Zmabezi Valley in Zimbabwe) have been studied 
emphasizing on the relationship between on-going ecological dynamics and management 
by the local stakeholders. 

The research teams, that worked on these sites insisted on the necessity to : 

1. 

2. 

3. 

Co-construct indicators in collaboration with the local administrators-decision makers 
who use them to guarantee a minimum efficiency in terms of management of the 
environment for which they are responsible. 
Extend the concept of indicators to the "decentralized management" of fairly small 
areas (5000 km2

), implying a dynamical and constructed vision of a local reality 
unsufficiently explored, whereas linked to more or less conscious and voluntary 
activities of local societies. 
Detail the methods implemented . This questions the researchers concerning the 
tools they use at such scales, the research itineraries and the processes 
implemented, their cost and usefulness for development purposes. 

More precisely, the final seminar of this research operation, held in Montpellier on the 16 -17 
September 2004, underlined three main orientations as follows : 

To do what? with whom? What indicators to set up? ln which context and for which 
objective ? Who are the selected partners ? What are their demands ? What 
technical, social and environmental responses are to be provided ? At the local level 
there are many partners and before starting an intervention, it is necessary to identify 
them, to define one's position or even contract actions ; in this case the indicators are 
just a means to precise their environmental project. 
How ? Which methods will be implemented ? As much technical as social these 
methods emphasize the enhancement of the indicators by the local researchers, the 
appropriation of new methods by local administrators and stakeholders. 
What information and what power? The above questions showed that information is 
not neutral. On the contrary, it is appropriated by stakeholders in a unequal and 
asymmetric way and its utility strongly depends on their will and capacity to act. 

These positions question the raie of the researcher. He is not only a supplier of knowledge. 
He also contributes to the on-going ecological dynamics and to the management of 
stakeholders including decision-makers. 




