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A. The CBNRM Social Science Resource Kit 

What is the CBNRM Social Science Resource Kit? This kit is a reference tool to 
assist researchers funded through IDRC's Community Based Natural Resource 
Management (CBNRM) program in Asia to apply concepts, analytical approaches and 
research methods from the social sciences in their research. 

What is the Format of the Kit? The kit is being delivered as a set of resource books, 
each dealing with a different key issue area related to CBNRM research. The 
topics/issue areas covered include: Gender; Community-Based Natural Resource 
Management; Participatory Research; Indigenous Knowledge; Institutional Analysis; 
Conflict Management and Multi-Stakeholder Analysis; and Common Property 
Resources, Tenure and Property Rights. Depending on feedback received from these 
materials, other topics or issues may be considered for coverage in future. In addition to 
the resource books, limited funds are being providing for IDRC project researchers to 
purchase books from an assembled list covering the above CBNRM-related topics. 
Further information on this is being sent separately to each project. 

What is in the Resource Books? The resource books contain photocopies of 
selected readings excerpted from books, academic journals, field reports and training 
manuals. Depending on the subject, the readings include conceptual and 
methodological issues, research tools, and illustrative case studies. Each source book 
also includes an annotated bibliography, a list of references, and information on 
electronic (internet) resources. Instructions on how to use the Centre's literature search 
and document delivery services (free to IDRC-funded institutions) are also provided. 

Readers will find that some of the material in each resource book is contradictory. The 
intent of the Kit is to expose researchers to a range of academic perspectives, rather 
than to choose only one view. This means that readers of this material will have to 
think about the different arguments presented and choose for themselves an 
interpretation of these concepts and methods which is sensible for their own research 
project. Readers should also note that the views expressed in the readings are those 
of the author(s) and do not necessarily represent those of IDRC. 

Why Has the Resource Kit Been Prepared? The impetus for developing the kit 
stems from specific requests from IDRC research recipients for tools and resources to 
assist them in doing research for community-based natural resource management. For 
many of these researchers CBNRM is a new concept requiring analytical tools and 
research methods that are quite different to those they had received through formal or 
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other training. Researchers wanting to learn these new concepts and methods have 
been constrained by a lack of access to well-stocked libraries, relevant databases and 
internet sites. 

The kit is also part of an effort by the CBNRM Program at IDRC to promote approaches 
to research that are participatory, action-oriented, multidisciplinary and grounded in 
local experience and local knowledge. 

Who Should Use the Kit? If your research deals with Community-Based Natural 
Resource Management and is sponsored by IDRC, you should refer to the information 
in each volume to help you to undertake your research. IDRC-supported researchers 
will find that the concepts, tools and methods covered in these reference books will be 
used repeatedly in research reports, workshops, meetings, correspondence, and in 
evaluation of your work. You will also find it helpful to understand and apply these 
concepts if you submit future research proposals. The Kit will also be of wider interest 
and we hope that it can serve as a useful reference collection for researchers who 
otherwise would have difficulty getting access to this material. 

How Were Readings Selected for the Resource Kit? The reading were selected 
from existing publications based on literature searches and consultations with 
academics and practitioners in the respective fields. From these sources the materials 
have been further selected for: 

readability/clarity of the writing 
suitability for an audience with limited English language skills 
suitability to the CBNRM project contexts 
emphasis on definition of terms and detailed explanation of concepts 

IDRC-supported CBNRM researchers are working in over 11 countries in Asia 
representing a wide range of cultural and educational backgrounds. Many researchers 
do not read English as a first language and a majority have not had formal training in 
the Social Sciences. For these reasons an effort has been made to include materials 
that will be instructive and accessible both for newcomers to the topic and for those with 
a background in the subject area. 

How Might the Resource Kit be Used? These resource books are only a starting 
point for researchers looking for information on a specific topic. The readings are 
meant to stimulate research questions and further inquiry. The research tools provided 
are intended as catalysts for adaptation and innovation of new site-specific tools, 
methods and analytical frameworks. The bibliographies will assist each project and 
researcher to pursue more targeted information beyond what is provided here. 
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Some specific actions you might take within your research team and/or institution to 
make more effective use of this material: 

identify specific topics which are most relevant to your research and assign 
responsibility to specific members of the team to review these materials. Take 
turns briefing other team members on what you have learned from each Kit 
volume. 

questions? Ask external project advisors or IDRC program staff if you have 
questions arising from your review of this material. 

organize training sessions using these reference materials together with local 
resource persons, designated team members, or other experts. 

translate the best articles for broader circulation. 

request reference materials or literature searches from the IDRC library. 

read some of the books in the bibliography to deepen your knowledge and learn 
other cases and examples. Books and articles which you have read and which 
are relevant to your own research can be cited, if appropriate, in your research 
proposals or reports. 

order books selected from the list (provided separately). 

inform IDRC of any changes to your projects that have come about as a result of 
this material. 

discuss the contents of the readings within your research team and identify what 
adaptions you could make for the conditions of your project. 
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B. Readings on Indigenous Knowledge 

This section includes ten photocopied readings on various aspects 
of indigenous knowledge research. A brief introduction to the topic 
and an overview of the readings is provided below, followed by the 
reference information for each selection. The readings themselves 
are numbered and marked with corresponding tabs for convenience. 

1. Introduction 

Indigenous knowledge (IK) is, broadly speaking, the knowledge used by local people to 
make a living in a particular environment. Terms used in the field of CBNRM to 
designate this concept include traditional environmental or ecological knowledge, rural 
knowledge, local knowledge and farmer's or fisherfolk's knowledge. Indigenous 
knowledge can be defined as "A body of knowledge built up by a group of people 
through generations of living in close contact with nature" (Johnson, 1992). Generally 
speaking, such knowledge evolves in the local environment, so that it is specifically 
adapted to the requirements of local people and conditions. It is also creative and 
experimental, constantly incorporating outside influences and inside innovations to 
meet new conditions. It is usually a mistake to think of indigenous knowledge as 
"old-fashioned", " backwards", "static" or "unchanging". 

Indigenous people are the original inhabitants of a particular geographic location, who 
have a culture and belief system distinct from the international system of knowledge 
(e.g. the Tribal, Native, First, or Aboriginal people of an area). Some feel that such a 
definition is too narrow, in that it excludes peoples who may have lived in an area for a 
long period of time but are not the original inhabitants. This has led to widespread use 
of the term "local knowledge", a broader concept which refers to the knowledge 
possessed by any group living off the land (or sea) in a particular area for a long period 
of time. 

Interest in indigenous knowledge systems has been fueled by the recent worldwide 
ecological crisis and the realization that its causes lie partly in the overexploitation of 
natural resources based on inappropriate attitudes and technologies. Scientists now 
recognize that indigenous people have managed the environments in which they have 
lived for generations, often without significantly damaging local ecologies. Many feel 
that indigenous knowledge can thus provide a powerful basis from which alternative 
ways of managing resources can be developed. 

While IK research originally emphasized indigenous technical knowledge of the 
environment, it is now accepted that the concept of IK goes beyond this narrow 
interpretation. IK is now considered to be cultural knowledge in its broadest sense, 
including all of the social, political, economic and spiritual aspects of a local way of life. 
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CBNRM researchers, however, would find the following categories of IK to be of 
particular interest: classifications systems for fish, animals, terrestrial and aquatic 
plants, soils, water, air, and weather; empirical knowledge about flora, fauna and 
inanimate resources and their practical uses; resource management knowledge and the 
tools, techniques, practices and rules related to fishing, gathering of wild food, 
agriculture and agroforestry; and the worldview or way the local group perceives its 
relationship to the natural world. Such knowledge can contribute to resource 
management, development of alternative economic strategies, conservation, 
environmental assessment and biological and ecological research. 

As with scientific knowledge, however, IK has its limitations, and these must be 
recognized. IK is sometimes accepted uncritically because of naive notions that 
whatever indigenous people do is naturally in harmony with the environment. There is 
historical and contemporary evidence that indigenous peoples have also committed 
environmental "sins" through over-fishing, over-hunting or over-cultivation of the land. 

A critical assumption of indigenous knowledge approaches, for example, is that local 
people have a good understanding of the natural resource base because they have 
lived in the same, or similar, environment for many generations, and have accumulated 
and passed on knowledge of the natural conditions, soils, vegetation, food and 
medicinal plants etc. Note that under conditions where the local people are in fact 
recent migrants from a quite different ecological zone they may not have much 
experience yet with their new environment. In these circumstances, some indigenous 
knowledge of the people may be helpful (e.g. traditional systems for allocating 
community forest access to women for collecting fodder), or it may cause problems 
(e.g. use of agricultural systems adapted to other ecozones). Therefore it is important, 
especially when dealing with recent migrants, to evaluate the relevance of different 
kinds of indigenous knowledge to local conditions. Most observers, in fact, suggest that 
a combination of both IK and science be used to solve development problems, in order 
to capitalize on the strengths of each. 

In order to utilize IK, it must first be documented, and researchers must be aware of the 
ethical and methodological issues associated with doing research in local communities. 
The methods of participatory rural appraisal (PRA), for example, are now accepted as a 
means of effectively involving local people in the research process. Under this 
approach, PRA researchers assist local people to record their own knowledge, using 
techniques which involve a minimum of outsider involvement. Researchers must also 
be sensitive to the issue of intellectual property rights over knowledge. Local people 
have become concerned that knowledge is being "stolen" and used without their 
awareness and without a share in any economic benefits that may result from the 
development of related commercial products. Consideration must therefore be given to 
a plan for protecting the knowledge that results from research. 
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There are two basic reasons why it is important for CBNRM researchers to consider IK 
when carrying out research projects. First, indigenous people can provide valuable 
input about the local environment and how to effectively manage its natural resources. 
IK technologies and know-how have an advantage over introduced forms in that they 
rely on locally available skills and materials and are thus often more cost-effective than 
introducing exotic technologies from outside sources. As well, local people are familiar 
with them and so do not need any specialized training. Second, incorporating IK into 
research projects can contribute to local empowerment, increasing self-sufficiency and 
strengthening self-determination. Utilizing IK in research projects and management 
plans gives it legitimacy and credibility in the eyes of both local people and outside 
scientists, increasing cultural pride and thus motivation to solve local problems with 
local ingenuity and resources. The CBNRM Program Initiative at IDRC is committed to 
local capacity-building, and any project should have as a goal the utilization and 
strengthening of existing indigenous institutions which are consistent with the project's 
objectives. 

II. An Overview of the Readings 

The photocopied readings that appear here have been chosen because they provide a 
good, general overview of the subject of indigenous knowledge as it relates to CBNRM 
research. The readings have been classified under four sub-headings for the purpose 
of clarity. 

IDRC researchers should also refer to Louise Grenier's book Working With Indigenous 
Knowledge: a Guide for Researchers, which is being distributed along with this manual 
(to funding recipients only). The book provides a succinct yet comprehensive, state-of- 
the-art review of IK research and assessment (see reference in section C of this manual 
for bibliographical information and abstract). 

1. Introduction To IK 

The first four readings are meant to provide an introduction to the topic of indigenous 
knowledge, defining key concepts and outlining the major issues involved in working 
with indigenous groups. 

The first reading comes from IIRR's Recording and Using Indigenous Knowledge: A 
Manual, a comprehensive, how-to manual on indigenous knowledge research. In the 
section entitled "What is Indigenous Knowledge?", a brief introduction to the concept of 
IK as it relates to sustainable development research is presented. This includes a 
general definition of IK, a list of the types of knowledge that might be of relevance to 
researchers, a description of some general characteristics of indigenous systems and a 
discussion of why IK is useful and how it can be incorporated into sustainable 
development projects. 
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The second reading provided here, "Legitimizing Local Knowledge: From Displacement 
to Empowerment for Third World People" authored by Lori Ann Thrupp, offers a good 
introduction and evaluation of IK research. The author summarizes the characteristics 
of indigenous knowledge and then discusses how it has been marginalized, how it can 
be legitimized, and how it can contribute to sustainable, equitable development. 

In the third reading, entitled "Challenging the Populist Perspective: Rural People's 
Knowledge, Agricultural Research, and Extension Practice", Thompson and Schoones 
provide an introduction to the complex theoretical debate surrounding the social 
construction of knowledge and its relationship to power structures, and how researchers 
need to understand the social and political contexts in which knowledge-both their own 
and that of farmers-is generated. 

The fourth reading, "An Introduction to Intellectual Monopolies", is a chapter taken from 
Enclosures of the Mind, a resource kit compiled by the Rural Advancement Foundation 
International (RAFI) which deals with the issue of IK and intellectual property rights. 
This chapter presents a good overview of the major issues in the present debate on 
intellectual property as it relates to IK and environmental resources in the South. 

2. Critical Assessments of IK 

The next two readings present some critical comments regarding the use of indigenous 
knowledge in sustainable development. 

In the fifth reading, "Indigenous and Scientific Knowledge: Some Critical Comments" 
Agrawal criticizes conventional approaches to IK research which present a simplistic 
distinction between western scientific and indigenous knowledge, arguing that such a 
view is misleading due to the overlap and similarities between the two systems. 

In the sixth reading "Using Indigenous Knowledge to Improve Agriculture and Natural 
Resource Management", Dewalt argues that we need to search for more effective 
interactions between indigenous and scientific knowledge systems. Too often, he says, 
science is criticized while IK is over-optimistically presented as a viable alternative way 
of knowing. The strengths and weaknesses of both systems are discussed, and 
examples are used to illustrate when IK can be used to guide scientific research. 

3. Methods of Recording IK 

The seventh reading provides an introduction to some of the participatory methods and 
techniques that can be used to collect IK in the field. Selected tools from IIRR's 
Recording and Using Indigenous Knowledge: A Manual are presented from Part Two of 
the manual "Recording and Assessment Methodologies". This section contains 
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chapters on recording methods, observation and interviewing, working with groups and 
using diagrams. Readers are directed toward the CBNRM resource book we have 
compiled on Participatory Research (PR) for more detailed coverage of PR and the 
methods it employs. 

4. Case-Studies 

The final three readings provide the reader with short case-studies on indigenous 
knowledge research in Southeast Asia and Melanesia. 

In the eighth article, "Recommendation Domain and a Farmers' Upland Rice 
Technology" , Fujisaka discusses the careful attention needed when transferring 
farmer-developed innovations to other farmers. The author describes how upland rice 
farmers in Batangas, Philippines, developed a labor-saving crop establishment and 
weed control system which was successfully modified by farmers in another part of the 
country to adapt the system to slightly heavier soils. Scientists working at another 
upland rice research site thought that the technology was suitable for permanent 
plow-based upland rice culture and facilitated farmer-to-farmer transfer of the 
technology for further farmer testing and adaptation. Although the technology reduced 
crop labor, this article details reasons- mostly related to even heavier soils-why 
Claveria farmers were forced to return to the use of the plow and seed drilling. 

In the ninth article, "Custom and Complexity: Marine Tenure, Fisheries Management 
and Conservation in Marovo Lagoon, Solomon Islands", Hviding and Baines examine 
traditional fisheries-related resource management in Melanesia through a case in which 
local communities, from a basis of customary law and common property control over 
the sea and its resources, handle a multitude of development issues. The chapter 
describes a traditional system for managing land and sea resources, and explains how 
this system operates under pressure from wider social, economic, political and 
ecological forces. 

In the final article "Indigenous Fisheries Resource Management in the Maluku Islands", 
Nikijuluw outlines the traditional approach to fisheries resource management practiced 
by the indigenous people of the Maluku Islands, describing it as a very effective 
management scheme and arguing that it could form the basis for a new management 
approach. 
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Recording and Using (ndigenous Knowledge 

What is indigenous knowledge? 
Indigenous knowledge is the knowledge that 
people in a given community have developed 
over time, and continue to develop. It is: 

Based on experience. 

Often tested over centuries of use. 

Adapted to local culture and 
environment. 

Dynamic and changing. 

Indigenous knowledge i5 not confined to tribal 
groups or the original inhabitants of an area 
(called indigenas in Latin America). It i5 not 
even confined to rural people. Rather, any 
community possesses indigenous knowledge - rural and urban, settled and nomadic, 
original inhabitants and migrants. Other 
names for indigenous knowledge (or closely 
related concepts) are "local knowledge," 
"indigenous technical knowledge" and 
"traditional knowledge." 

Indigenous vs 
western 

knowledge 

Indigenous knowledge is often contrasted with "scientific," "western," 
"international," or "modern" knowledge - the knowledge developed by 

universities, research institutions and private firms using a formal 
scientific approach. This manual refers to this as "western knowledge" 

(despite the limitations of this term). Q see the section on 

Abbreviations and definitions for a discussion on this. 

In reality, there is a lot of overlap between indigenous and western 
knowledge, and it can be very difficult to distinguish between them. 
Agrawal (1995) has a critical discussion of this issue. 

Because indigenous knowledge changes over time, it is sometimes 
difficult to decide whether a technology or practice indeed is 

indigenous, or adopted from outside, or a blend of local and introduced 
components. For a development project, however, it does not matter 
whether a practice i5 really indigenous or already mixed up with 
introduced knowledge. What is important is that instead of looking only 

for technologies and solutions from outside the community, we first 
look at what is in the community. We then use whichever knowledge is 

found to be effective. Or we combine the best of both. 



Types of indigenous knowledge 

IK is more than just technologies and practices. It includes: 

Information 

Trees and plants that grow well together. 
Indicator plants (plants that show the soil salinity or that are known to flower at the 
beginning of the rains). 

Practices and technologies 

seed treatment and storage methods. 
Bone-setting methods. 
Disease treatments. 

Beliefs 

Beliefs can play a fundamental role in a people's livelihood and in maintaining their health and 

the environment. 
Holy forests are protected for religious reasons. They also may maintain a vital watershed. 

Religious festivals can be an important source of food for people who otherwise have little to 
eat. 

Tools 

Equipment for planting and harvesting. 
Cooking pots and implements. 

Materials 

Housing construction materials. 
Materials for basketry and other craft industries. 
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Experimentation 

Farmers' integration of new tree species into existing farming systems. 

Healers' tests of new plant medicines. 

Biological resources 

Animal breeds. 

Local crop and tree species. 

Human resources 

specialists such as healers and blacksmiths. 
Local organizations such as kinship groups, councils of elders, or groups that share and 

exchange labor. 

Education 

Traditional instruction methods. 
Apprenticeships. 
Learning through observation. 

Communication 

stories and messages carved on lontar palm leaves. 

Folk media. 

Traditional information exchange mechanisms. 
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Who knows what? 
Types of 

knowledge.. . 

... and types 
of people 

Older people have different types of knowledge than the young. Women 
and men, farmers and merchants, educated and uneducated people all 
have different types of knowledge. 

Common knowledge is held by most people in a community; e.g., 

almost everyone knows how to cook rice (or the local staple food). 

shared knowledge is held by many but not all community members; 
e.g., villagers who raise livestock will know basic animal husbandry. 

specialized knowledge is held by a few people who might have had 
special training or an apprenticeship; e.g., only a few villagers will 

become healers, midwives, or blacksmiths. 

The type of knowledge people have is related to: 

Age 

Sex (I see question guide Gender and indigenous knowledge) 

Education 

Labor division within the family, enterprise or community 

Occupation 

Environment 

Socio-economic status 

Experience 

History, etc 

This has important implications for development work. To find out what 
people know we must identify the right people to ask. For example, if 
boys do the herding, they might know better than their fathers where 

the best grazing sites are. If we ask the fathers to show us good 
pastures, we might get only partial information. Development 

professionals sometimes think that villagers know very little, when in 

fact the wrong people have been interviewed. 
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Characteristics of local systems 
The following characteristics of local systems can influence the 
outcome of development projects: 

Most local people are generalists 

They tend to know a little about many things. This contrasts with 
academia, where people tend to be specialists, knowing a great deal 
about a few things. That said, some local people are specialists 
(61 see Who knows what? on previous page). 

IK systems are holistic 

Local people face a set of interrelated problems and they often 
attempt to solve them by applying their knowledge in a holistic way. For 

instance, a farmer might view her farm as a whole rather than as a set 
of relatively separate enterprises. Her decisions about one enterprise 
might be affected by her knowledge and perceptions of other parts of 
the farm or environment. The relationships between the parts and the 
reasoning behind decisions might not be easily discernible to an 

outsider. 

IK systems integrate culture and religion 

Religion is an integral part of IK and cannot necessarily be-separated 
from technical knowledge. Religious beliefs and superstitions might be 

an important influence on what people do and how ready they are to 
accept new practices. Trying to change an undesirable practice might 
be difficult because it is rooted in deeply held beliefs that underly many 

other aspects of the culture. 

IK systems minimize risk rather than maximize profit 

Avoiding risk is important for local people. For instance, a farmer might 
keep a few goats as a form of savings, a source of ready cash in case a 

child falls ili. Since the goats are not a source of regular income, the 
farmer will try to keep feed costs and labor low, rather than try to 
optimize meat and milk production. Another farmer might have several 

small fields in different locations as a hedge against pest damage. 
This rules out higher yields from mechanization, but pests are less 

likely to wipe out the entire crop. 
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Whv is indigenous 
knowledge useful? 

IK is the basis for self-sufficiency and self-determination for at 
least two reasons: 

I People are familiar with indigenous practices and technologies. 
They can understand, handle, and maintain them better than 
introduced western practices and technologies. 

IK draws on local resources. People are less dependent on 

outside supplies, which can be costly, scarce and available 
only irregularly. 

tC i easily 
overlooked 

IK provides effective alternatives to western know-how. It gives local 
people and development workers extra options when designing 
projects. Instead of searching only among western technologies for 
feasible solutions, they can choose from indigenous knowledge or 
combine indigenous and western technology. 

Indigenous technologies and practices are often cheaper than 
western ones. They rely on locally available skills and materials and 
often require little on no cash outlay. 

Be careful: indigenous practices are sometimes not very spectacular. 
Despite their effectiveness, they can easily be overlooked. 

For example, a, traditional irrigation system consisting of mud canals 
and bamboo pipes looks less impressive than an introduced system of 
neat, straioht, and cemented canals. Nevertheless the local system 
can effectively distribute water to the fields. In the long run, it might 
even conserve water better than the cement canals. Research in Nepal 

has shown that farmer-managed irrigation systems based on 

indigenous knowledge resulted in higher agricultural productivity than 
systems built and managed by government agencies (C)FM 1993). 

IK is often overlooked because it seems "messy" and so is not obvious 

to outsiders. For example, people in some places do not weed their 
plots in order to reduce soil erosion. An outsider might Oct the wrong 

idea and assume nobody is tending the fields. 
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IK is often transmitted by word of mouth rather than in written form. 
This makes it vulnerable to rapid change - especially when people are 
displaced or killed in famine or war, or when younger generations acquire 
values and lifestyles different from their ancestors. 

Some IK is lost naturally as techniques and tools are modified or fall 
out of use. During the last decades, however,-development processes 
and population changes have accelerated this loss, endangering the 
survival of IK. 

What can we do to preserve this endangered species? Here are some 

ideas: 

Raise awareness about the value of IK for development. 

Help communities conserve their IK 

(B see Helping communities conserve their IK). 

Record and use lK in applied development projects 

(CJ see Using indigenous knowledge in development). 

Document (K and make the information available to people working in 

development. 

Make (K available to the communities from which it was obtained. 

Observe intellectual property rights when recording IK 

(Q see Intellectual property rights). 
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Helping communities 
conserve their lK 

Despite limited documentation, people have managed to transmit 
knowledge efficiently from generation to generation, conserving wisdom 
for centuries. Social and technical skills are shared and used 
throughout communities, and in the process, passed to children. There 
is no patent recipe for conserving IK, but education, communication, 
and application can help. 

Here are a few suggestions on how you can help communities preserve 
their IK. 

Raise awareness in the community about the value of their lK 

Record and share IK success stories in songs, drawings, puppet plays, 
story telling, dramas, videos, and other traditional or modern means of 
communication. 

Demonstrate the usefulness of 1K 

Establish model farms, agricultural demonstration plots, handicraft 
enterprises, herbal gardens, and other indigenous technologies that 
can show people the value of their IK. 

Help community members record and document their local practices 

Circulate the results of IK recording efforts in a newsletter, book, video, 
and other traditional or modern means of communication. Encourage 

indigenous forms of record keeping (Q see Sources and 
documentation of IK in Part 2). 

Make 1K available 

Involve local people in preserving their K. For instance, help set up a 
farmer-managed local germplasm bank. 

Promote revival of traditions and selected local practices 

Encourage the reintroduction of indigenous education. Encourage 
establishment or strengthening of indigenous organizations. This will 

encourage community members to place a higher value on local culture 
and practices. 
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Using indigenous knowledge 
in development 
Usually development projects start with the identification of problems and with discussions on 

how these problems might be solved. For example, if soil erosion is a problem, conservation 
measures will be needed. If farmers need money for farm inputs, a credit program might be the 
answer. 

How can such projects and others use IK? The flowchart below summarizes the decisions that 
must be made. We can identify four basic steps (these steps are the same as in the table in 

the section How to use the manual): 

Decisions when using 1K in Projects 

Identify problem 

Step I Does IK relating to 
problem exist? 

T 
Yes 

1 
Step 2 Is IK effective 

and sustainable? Yes 

I 

No 

1 
Step 3 Can IK be improved? 

Yes 

4 

Step 4 
Apply and promote 

improved IK 

Test appropriate 
110. outside knowledge 

.Promote IK 

Test appropriate 
outside knowledge 
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I Determine whether relevant 1K exists 
Working together, community members and development workers record 
and briefly document all IK available in the community relating to the 
identified problem - what has been done in the past and what is 

presently done to solve the problem. Q For guidance on how to record 
IK, 15ee Why is indigenous knowledge useful and Recording lK in 

communities, and the descriptions of individual recording methods in 

Part 2. 

If time and financial constraints prevent a thorough recording and 
documentation, think of methods that allow for a quick assessment of 
at least some IK - such as brainstorming sessions with key 

informants (L see Brainstorming in Part 2). 

If no relevant local IK exists, it might be necessary to test, adapt, and 
promote appropriate knowledge from outside. This outside knowledge 
can be western knowledge, IK from other places, or a blend of both. 

2 Evaluate the effectiveness and sustainability of lK 
If relevant IK does exist, local people and development workers can 
together discuss and screen their findings, looking for IK useful to the 
project. 

Remember that from a development point of view, not all IK is equally 
useful. Some might be ineffective, and some might even be harmful. Be 

selective (ED Part 3 gives some criteria for validating IK). 

When evaluating the effectiveness of IK, understand the reasons behind 

a particular practice or belief. For example, we may ask: 

Why does farmer X build a stone wall in this particular place and 
not further down the slope like we teach at the university? 

We might find that if the wall were built in a different place, it might be 

washed away by heavy rains. Thus IK can make sense even if it 
contradicts the teachings of outside specialists. 

If the IK is indeed effective and sustainable, it can be promoted without 
further modification. For example: 

Make effective cooking devices more widely known. 

Promote local remedies that work. 

Employ local healers. 

3 Test whether (K can be improved 

Often, IK is effective but can be improved. For instance, a traditional 
cropping system might be made more productive by incorporating a new 

grass species or an improved crop variety. Slight modifications to a 
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traditional stove design might make it more fuel-efficient yet retain 
other desirable features. 

There improvements can be made in various ways: 

Through formal research in laboratories and experimental farms. 

By on-farm research managed by scientists (as is common in 

farming systems research). 

Through farmer-managed, participatory technology development 
(Ca Veldhuizen and Zeeuw [1992] give guidance on this). 

The outside knowledge can be both western knowledge and IK from 

other places. Ca The table below, and Fart 4 give some examples of 
blending indigenous and outside technologies. 

In some cases, IK cannot be improved or adapted satisfactorily. 
Adaptations of a local cropping system, for instance, might prove 

consistently inferior in all respects to an introduced pattern. In such 
instances, it might be best to adapt and promote the introduced 
pattern. 

Blending local and introduced knowledge 

Farmers in East Nusa Tenggara, Indonesia, have several practices to improve soil fertility and prevent erosion. 

The table below shows how indigenous knowledge can be blended with-and improved through western knowledge. 

I9leppus practice + Western knowledge 
Indigenous Practice blended 

with western knowledge 

Carry dry biomass from -the Green manuring using Desmodium, Promote growing of indigenous 
forest (e.g., from Albizia sinensis Gliricidia, and Flamengia. tree species on farm for 
trees) and burn it on fields. biomass production. 

Slash and burn cultivation on Use of leguminous tree species. Use of leguminous hedgerows to 
rotation basis. maintain soil fertility on slash 

and burn fields to turn them into 
continuously cultivated fields. 

Build contour barriers from dry Contour canals and hedgerows to Strengthen barrier with live 

branches, shrubs, and bamboo. reduce erosion. hedgerows and combine them 
with a contour ditch uphill from 
the barrier. 

Integrate trees into fields in Regular planting distances among Improve planting patterns of 
irregular pattern. trees; trees not planted in fields. existing practices in fields. 

Build terraces from rocks. Live hedgerows. Strengthen terraces with live 

hedgerows. 

Source: Nelson 5inaga, Yayasan Tananua, Nusa Tenggara, Indonesia. 
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4 Apply and promote improved IK 
The improved IK can be promoted and applied through the extension 
service, farmer-centered extension, and other communication and 
education approaches. f articipatory approaches to technology 
development have the advantage that local people have been involved in 

the development and testing of the improved 1K. They are therefore 
more likely to use and promote it successfully than if top-down 
approaches are used. 

Using (K in Projects: An example of soil erosion 

A village's harvests are low. Farmers and development workers identify heavy soil erosion as one of the 
causes. How can they design measures that build on IK? 

0 First, local people and development worke -s discuss what has been done by the community in the past 
to solve this problem. Together they determine what resources are available in the village. 

0 They record and document all IK relating to land management. They walk together around the fields and 
assess the situation. Out in the fields they become aware of facts and practices that a discussion in a 

room might not have brought out. They document everything: stone walls, terraces, bush species planted 
on hill slopes, planting practices, etc. 

0 The team (insiders and outsiders) then decides whether any of the existing IK (information, practices, 
technologies, species, etc.) might be useful to the project. They discuss how the IK could be used - 
whether pure, modified, or blended with outside technologies. 

Finally, the project applies the selected practices, using some directly and setting up experiments to 
test and improve others. 

Using [K in Projects: An example of credit 

Farmers have asked a church group to lend them money to buy farm inputs. The church group agrees to 
make available a small amount of money to be distributed through a credit program. Is there any IK in the 
community that the credit program could use? 

First, farmers and representatives of the church group sit together to discuss and record any forms of 
saving and credit practiced in the community. Indigenous forms do not necessarily involve cash. 
Although many societies indeed have some arrangements for money lending, they can also involve 

valuable goods that are sold or exchanged when cash is needed. (For example, people often keep sheep 

and goats as forms of savings.) 

The church group also talks with indigenous money lenders. 

0 Then farmers and representatives of the church group screen their findings to determine whether some 

of the recorded IK could be useful for the credit program. For example, the project could consider 
employing indigenous money lenders. These money lenders are often very successful. They might, however, 

employ practices that the project might feel uncomfortable imitating, such as asking very high interest 
rates. But, the money lenders' success could also be due to the respect they enjoy in their community. 
In this case, they might be a valuable asset to the credit program. 
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ABSTRACT Increasing attention has been given to "indigenous" knowledge in Third World rural societies as a potential 
basis for sustainable agricultural development. It has been found that many people have functional knowledge systems 
pertaining to their resources and environment, which are based on experience and experimentation, and which are sometimes 
based on unique epistemologies. Efforts have been made to include such knowledge in participatory research and projects. 
This paper discusses socio-political, institutional, and ethical issues that need to be considered in order to understand the 
actual limitations and contributions of such knowledge systems. It reviews the nature of local knowledge and suggests the 
need to recognize its unique values yet avoid romanticized views of its potential. Local knowledge and alternative bottom-up 
projects continue to be marginalized because of the dominance of conventional top-down R&D approaches, pressures of 
agrochemical fir's, scientific professionalism, and for other political-economic reasons. It is argued that the exploitation 
of local knowledge by formal institutions should be avoided; instead, people need to establish legitimacy of their knowledge 
for themselves, as a form of empowerment. 

Introduction' 
Increasing attention is being given to the knowl- 

edge and capabilities of small-scale farmers in Third 
World countries as a potential basis for sustainable 
agricultural development. Although anthropolo- 
gists have examined indigenous knowledge for many 
decades, there has been a recent upsurge of interest 
in this topic by research scientists and extension 
workers, who are recognizing that rural people in 
many developing countries have a rich understand- 
ing of their resources and often are adept at experi- 

menting and adapting to changes over time. Some of 
these scientists have attempted to incorporate local 
knowledge in research and development (R&D), as 

an alternative approach to the conventional top- 
down strategies of technology transfer (which are 
often inappropriate for the interests of the rural 
poor). 

This paper addresses socio-political, institu- 
tional, and ethical issues concerning the role of local 
(or "indigenous") knowledge in R&D efforts. In par- 
ticular, it discusses questions related to the appro- 
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priation of local knowledge and establishing legiti- 
macy of such knowledge to serve the interests of 
poor marginalized people in Third World societies. 
These issues need to be addressed in order to under- 
stand the feasibility and potential contribution of 
such indigenous capacities in agricultural develop- 
ment. 

Part A of the article summarizes characteristics 
of local knowledge (emphasizing its complexity and 
diversity), and "participatory" projects that give 
attention to such knowledge. It stresses the need 
to reject romantic or preservationist views about 
indigenous knowledge, and instead, to recognize 
both its limitations and its potential contributions 
to development. Part B then discusses factors caus- 
ing the marginalization of local capacities in R&D 
programs. Then it is argued that legitimizing this 
knowledge can be a unique potential source of em- 
powerment for Third World poor people. Part C 
outlines possible ways to establish this legitimacy, 
in efforts to fulfil aims of sustainable equitable de- 
velopment. 

The questions will be raised: In order to legiti- 
mize such knowledge for the people, is it necessary 
for western scientists to measure and "scientize" 
this knowledge? And, is it appropriate for scientists 
to view this knowledge as an untapped mine to be 
extracted and used? It will be argued that an extrac- 
tive approach presents a danger that local knowl- 
edge becomes appropriated and exploited by First 
World institutions and "packaged" into the models 
of western scientists; and this approach may distort 
the knowledge and be inappropriate for local needs. 
It is also suggested that a promising way to build 
peoples' own capacities is to legitimize and strengthen 
such knowledge as a way for poor rural people to 
empower themselves. Supporting and expanding 
their own knowledge systems may help some people 
to "defend themselves against" or take advantage 
of foreign techniques at they choose. Achieving this 
form of empowerment requires challenging in- 
stitutional structures and conventional scientific 
models, and it also may require material 'and 
economic transformations in orderto be truly signif- 
icant. The paper does not provide "blueprint" solu- 
tions for empowerment, but presents a plea to 
people working in this field to give further consid- 
eration to such ethical and socio-political issues tied 
to the development and appropriation of local 
knowledge. 

A. Overview of the Nature of Local Knowledge 
and Researchers' Reactions 

1. General Characteristics of Indigenous 
Knowledge 

Numerous analysts have discussed the knowl- 

edge, practices, and beliefs of poor rural farming 
peoples in developing countries. Such pheno- 
mena have been termed `local knowledge," "indi- 
genous skill," "traditional" knowledge, or ethnosci- 
ence. Without dwelling on semantic controversies, 
this article uses the term "local knowledge" broadly 
to express these phenomena. 

Early discussions of such local knowledge con- 
vey pejorative or derogatory views (expressed by 
many conventional Western scientists), char- 
acterizing farmers' traditions as "backward," con- 
servative, inefficient, inferior, and based on "ignor- 
ance" or myths.2 In this perspective, it is assumed 
that native peoples are stupid and barbarious and 
that the traditions should be rejected and aban- 
doned in development processes, and re- 
placed by new foreign "efficient" technologies. Such 
prejudices orginate in the views of early ex- 
plorers, missionaries, and colonial scientists, and 
are tied to the predominant images of "progress" 
and superiority of "civilized" countries. Nineteenth 
century principles of evolution and "scientific 
reason," which were extended to Social Darwinism, 
strengthened the views of the need to convert and 
improve the "uncivilized savages," and to abolish 
their primitive "childlike" ways. These pejorative 
biased views, their history, and their extension into 
present scientific thinking have been discussed 
elsewhere at length (see, eg, Warren, 1989; Slikker- 
veer, 1989; Jiggins, 1989; Gosset, 1965). 

However, in view of evidence from numerous 
rural studies, progressive social science analysts 
have increasingly realized that this denigrating at- 
titude is fallacious and naive.8 For example, it has 
become widely recognized that farmers' "ignor- 
ance" about new or western technologies is not a 
matter of "stupidity," but is largely a manifestation 
of poverty, social inequities, and inaccessibility to 
resources. In many cases, new methods are not 
adopted because they are unsuited to the needs and 
environments of resource-poor farmers or are in- 
ferior to the existing techniques (e.g., Chambers 
and Ghildyal, 1985, Chambers et at., 1989). More- 
over, the so-called "conservative" or "backward" 
practices are often rational responses to local con- 
ditions and are logical adaptations to risks. Despite 
this recognition, many development analysts still 
tend to assume the mainstream view that these 
"old" practices should be replaced to achieve 
economic progress. 

On the other hand, in recent years, with the 
emergence of increasing anthropological and agro- 
ecology studies from the Third World, growing 
numbers of analysts and development practitioners 
have expressed positive or laudatory views of local 
knowledge and capacities. They usually character- 
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ize culture-based knowledge and practices as effec- 
tive, efficient, and functional. Many studies of this 
kind refer to technical skills, such as cultivation 
methods orartisanryfortool-making, and therefore 
have used the acronym "ITK"-ie, "indigenous 
technical knowledge' =to describe this. ' For exam- 
ples, see Farrington and Martin, 1987; Howes and 
Chambers, 1979; Biggs, 1980a &b; Richards, 1979, 
1985; Swift, 1979). However, several studies have 
revealed that such knowledge extends beyond only 
"technical" aspects, and also includes non-technical 
insights, wisdom, ideas, perceptions, and innova- 
tive capabilities which pertain to ecological, biolog- 
ical, geographical, and physical phenomena (Toledo 
et al., 1985; Juma,1989; Norgaard, 1984; Klee 1980; 
Brokensha et at., 1980). Examples of local knowl- 
edge have been found in agroforestry, multiple 
cropping patterns, pest-control methods, soil fer- 
tilization and tilling, polycultures, small animal hus- 
bandry, seed/variety selection, uses of wild plant 
species, unique botanical taxonomies, and curative 
qualities of herbs; and these have been described 
by several authors (as in Altieri, 1988, 1983a &b; 
Altieri and Anderson, 1985; Chambers et al., 1989; 
Toledo et at., 1985; Juma , 1989; Rocheleau, 1987; 
Richards, 1979, 1985; Howes and Chambers, 1979; 
Brokensha et at., 1980; Carlier, 1987.) 

These insights and adaptive skills offarmers are 
often derived from many years of experience and 
may be called cultural traditions which have 
coevolved with the local environments. They often 
have been communicated and learned through family 
members over generations. Such knowledge systems 
may pertain to various cultural norms, social roles, 
or physical conditions such as climate or lunar cycles. 
Obviously, decisions to use these ideas are not based 
on empirical measurements or cost-benefit anal- 
yses-as in conventional modern science. In some 
cases, the knowledge is based on unique epistemol- 
ogies, philosophies, intuitions, and principles, which 
differfrommodern scientific tenets. Insomecultures, 
the insights are tied to mystical or religious beliefs, 
or ideas about spirits or ancestral ghosts-which are 
usually incomprehensible to Western scientists. 
This is well-illustrated in Rappaport's classic 
analysis of ritual and its complex meaning in the 
lives of New Guinean natives (Pigs for the Ances- 
tors, 1968). In all cases, the knowledge of local 
groups is not a static body of wisdom, but instead, 
usually consists of dynamic insights and techniques 
which are changed over time through experimenta- 
tion and adaptations to environmental and socio- 
economic changes. . 

Another feature of such local knowledge is that 
it is possessed not only by men. In many cultures, 
women have particularly rich insights about certain 

resources, plant and tree species, and livestock and 
farming techniques. For example, several studies 
have found that East African women have remark- 
able knowledge about qualities and uses of different 
indigenous tree species for different purposes such 
as fuel, medicines, and construction (eg, Juma, 1989; 
Rocheleau, 1987; Thrupp, 1984). Women in Central 
America have been also found to have remarkable 
insights about animal husbandry, herbal remedies, 
and polyculture-which has seldom been studied 
(Thrupp, 1985). This knowledge pertains to the 
women's cultural roles and is often unknown by men. 
In some societies, elders have profound wisdom about 
phenomena such as medicinal plants, seed sources, 
valuable crop species, or natural resource con- 
straints, and their functions in rural societies. In some 
cultures, special information (such as insights related 
to medicinal plants) is known only by specific individu- 
als such as midwives, religious leaders, or healing 
artists. Researchers have sometimes been unaware 
of such perceptiveness among rural peoples due 
partly to their biased focus on only land-owning male 
farmers, neglecting other members of societies. 

Some agroecologists and popular reports on this 
subject have presented idealistic or romantic visions 
of such knowledge and capacities. Some convey im- 
ages of "noble savages," living "in harmony" with 
Nature in peaceful states.b In fact, however, this 
view can be misleading and inappropriate. It should 
be stressed that the type, extent and distribution 
of knowledge vary greatly in Third World societies. 
Similarly the capacities of individuals to innovate, 
utilize, and transfer such knowledge are diverse, 
and are related partly to the socio-economic and 
environmental conditions of each particular group 
of people. Not all resource-poor people have valu- 
able indigenous knowledge that is distinct from 
Western science; and some people have relied on 
beliefs that are ineffective for the people's own in- 
terests. (Examples of dysfunctional practices are 
some kinds of herbal folk remedies, such as ingest- 
ing poisonous plants intended for healing.) Some- 
times, knowledge that was once well-adapted and 
effective for securing the people's livelihoods sev- 
eral centuries ago becomes inappropriate when con- 
fronted by rapid socio-economic changes and inter- 
ventions. An example is the practice of burning 
crop residues to clear land, which under low density 
swidden agriculture was useful and productive (e.g., 
for pest control), but is detrimental to soils if done 
repeatedly under conditions of permanent farming 
and concentrated land tenure structures (Conklin, 
1957; Turner and Brush, 1987). 

Acknowledging such variations, it is necessary 
to reject romanticized or idealistic views of local 
knowledge and traditional societies. Historical and 
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anthropological evidence suggest that even ancient 
indigenous populations who practiced swidden ag- 
riculture--such as the Mayans in Mesoamerica and 
Incas of ancient Peru-were not always "in balance" 
with their natural environments in ideal sustainable 
conditions. Even though these early societies had 
a basis of functional indigenous knowledge, the 
peasantry in those times (as in the modern era) 
often were impoverished, suffered from debilitat- 
ing diseases and climatic extremes, and also had 
problems from severe soil erosion and resource de- 
gradation. A good example of this comes from ar- 
cheological studies of the Mayan Indian societies, 
showing not only a highly hierarchical stress-ridden 
society, but also serious soil erosion and land degra- 
dation, which was a likely cause of the collapse of 
the civilization (Culbert, 1974; Eckholm, 1976). 
Moreover, as in recent years, some early societies 
were socially stratified, and rural peoples were sub- 
ject to exploitation. There were and still are in- 
equities in resource distribution, and also dis- 
parities in access to information and knowledge, 
which contribute to problems such as environmen- 
tal degradation. The recognition of such realities 
challenges idealistic and false views held by authors 
who romantically envision the past in a Luddite 
manner. 

There are also variations in peoples' willingness 
to discuss and share their knowledge. For example, 
possessors of information may not always openly 
disclose their ideas and information to scientists. 
Understandably, people may conceal coveted infor- 
mation from strangers, or keep certain secrets con- 
fidential. Even among community members, there 
is often differential access to valued knowledge, 
whereby certain people control more information 
than others. Knowledge is thus a source of power 
or privilege, and may contribute to stratification 
and disparities of social groups. An example of this 
confidentiality is found in Eastern Kenya, in a study 
of the native peoples' indigenous knowledge of 
plants and seeds (Juma, 1989), where only particu- 
lar elder members of a tribe know aspects about 
the medicinal qualities and collection sites of valued 
plants, and have high status in the group because 
of their special secret knowledge. This has also been 
found in the area of health care and midwifery in 
isolated communities of Central America and In- 
donesia. Furthermore, differences in disclosure of 
ideas also may depend on whether or not the ideas 
are used for competitive personal interests. Indi- 
vidual knowledge that is used for aims of accumula- 
tion or market competition tends to be kept more 
confidential than knowledge that is needed for 
mutual interests of survival among a community. 
For example, it is found in Costa Rica that coffee 

farmers who feel competitive with their neighbors 
are wary about sharing specific ideas of pest control 
techniques (Thrupp, 1985). 

People's knowledge is also shaped by the wider 
political economic context of the society. In modern 
times, it has become increasingly rare to find groups 
or tribes that are completely isolated or cut off from 
the market economy and from Western culture. 
Tradition-based insights thus become modified and 
mixed with "external" ideas and technologies, as 
the nature of socio-economic and technical condi- 
tions are transformed. The substitution of new 
technologies and scientific approaches has undoub- 
tedly benefited some poor rural people. But such 
changes also have led to documented environmental 
and socio-economic problems; and useful indigenous 
knowledge has become displaced, delegitimized, or 
lost with the growing dominance of imported 
technologies, Western scientific principles, and 
conventional development strategies (Richards, 
1979; Thrupp, 1985, Rhoades, 1984). Furthermore, 
marginalized poor people often are unable to take 
advantage of external technologies and information 
that could be potentially beneficial, partly because 
of socioeconomic constraints such as inequities in 
access to resources. In some cases, however, people 
themselves have successfully and selectively 
"mixed" the "old" and "new" ideas in dynamic devel- 
opment processes (e.g., Rhoades, 1984). 

Recently, many western researchers have 
analyzed local knowledge systems, and have 
become disconcerted by the displacement of such 
"intangible" resources. Using conventional experi- 
mental methods, some have discovered scientific 
reasons to verify that these techniques and knowl- 
edge systems are logical or effective. However, 
regardless of such formalized explanations, these 
people's own knowledge systems and ideas have 
validity in themselves, in terms of their own princi- 
ples and function for the people's own purposes. In 
other words, they are legitimate for those cultures, 
independent of the "proof"by scientific models and 
paradigms. In such cases, scientists and exten- 
sionists are learning a great deal from Third World 
peoples' alternative perceptions and practices.6 

2. Examples: Traditional Uses of Trees 
and Lunar Cycles 

Examples of remarkable insights and capacities 
related to farming and resource conditions were 
found in the author's research in Costa Rica, entail- 
ing interviews of small-scale farmers (Thrupp, 
1985, 1980). Rural people throughout the country 
were found to have noteworthy tradition-based in- 
sights about pest control practices, intercropping 
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patterns, plant spacing, uses of trees and shrubs, 
soil qualities, optimal utilization of light and natural 
nutrients, and chicken raising. For example, 35% 
of a sample of 120 peasant small-holders surveyed 
in 1980 in the region of Puriscal were found to have 
various tree species planted in their cropping sys- 
tems, which were based on a tradition-based prac- 
tice. Long before formally-trained scientists "in- 
vented" and popularized the term "agroforestry," 
these farmers clearly explained and recognized the 
multiple uses and advantages ofthe trees in polycul- 
ture farming systems, including "live" fences, 
shade for coffee plants, forage, natural fertilizer 
from the tree-litter, erosion control from the roots, 
the nutritional and economic value of different indi- 
genous tree species and their functions. This kind 
of knowledge about trees was found to be a common 
phenomena in many parts of the world. (eg, 
Rocheleau, 1987; Thrupp, 1985; Brokensha et at., 
1980; Wilken, 1977). 

Another fascinating example common among 
Costa Rican small farmers is the practice of using 
lunar cycles as a basis for decision-making for prun- 
ing and planting, and harvesting crops. Many farm- 
ers explain that they decide on the optimal times 
for pruning coffee plants and sowing crops seeds 
according to the stages of the moon. In particular, 
they know that pruning should be done when the 
moon is waning (ie, "menguante"); and to plant corn 
when the moon is waxing or new (i.e., "creciente"). 
When asked why this practice is used, the farmers 
explain that it is a tradition learned from ances- 
tors-which "works" for improving the outcome of 
crops. For them, this basis of decision-making has 
been successful and has functioned better than 
other practices, based on experiences and trials 
over time. In response to further questioning, some 
farmers discussed their reasoning for this: During 
the menguante, they explain, the plant is "dry"- 
having little sap, meaning that pruning is preferable 
during this time to ensure that the natural moisture 
does not flow out and weaken the plant. In contrast, 
during the new moon, the branches are "wet" and 
the sap is abundant, which is viewed as the best 
time for seeding to encourage maximum growth, 
but is inappropriate for pruning, since the liquids 
flow rapidly from the plant if the stems are cut. 

The use of lunar cycles for timing of farm prac- 
tices is not unique to Costa Rican farmers. Farmers 
in many parts of the world use their knowledge of 
the moon's cycles as a basis for various farming, 
fishing, and cultural practices. The specific ac- 
tivities based on lunar stages vary in different re- 
gions, but some aspects and principles, such as har- 
vest and seeding times, are similar cross-culturally. 
(Tripp, 1988; Lieber, 1980; Koliske, 1936; Anil 

Gupta, personal communication, 1987; M. Altieri, 
personal communication, 1988.) 

Many western-trained scientists oragronomists 
scoff at these moon-based beliefs. However, re- 
search by western scientists on this issue shows 
that in fact, use of lunar cycles has "scientifically- 
based" explanations which substantiates its logic 
and function. Some botanists have shown that the 
gravitational pull of the moon affects the flow of 
liquids in plants during different stages-just as it 
affects the ebb and flow of tides in the sea-which 
also contribute to different levels of moisture in the 
plants' stems, just as the farmers of Costa Rica 
know (Lieber, 1980). In fact, some horticultural 
scientist use lunar stages as a basis of choosing 
optimal times for grafting plants. The best results 
from grafts are achieved during the new moon, 
when there is the greatest moisture at the union 
between two joined stems (Lieber, 1980). Another 
Western-science explanation for the validity of 
using lunar phases pertains to the flight patterns 
of some insect pests which sychronize with the 
moon's cycles (J. Vandermeer, personal communi- 
cation, 1989). 

In Costa Rica, as in many countries, it was found 
that there are variations in people's attitudes toward 
their own experience-based knowledge versus the 
"external" knowledge and ideas being introduced 
along with foreign technologies. At least five kinds 
of attitudes or perceptions are expressed by rural 
poor. These attitudes (which overlap) include: 1) 
Pride and praise of traditional methods and their 
usefulness, sometimes associated with a sense of 
cultural integrity (Thrupp, 1984); 2) outright rejec- 
tion of or aversion to "modern" or chemical inputs 
promoted by foreign experts, such as agrochemicals 
and high-yield variety seeds; 3) skepticism about 
the value of foreign technologies, along with hesi- 
tancy to express criticisms; 4) ironic attitudes or 
embarrassment or shame to discuss their own ideas, 
knowledge, and practices, or criticizingthemselves, 
explaining apologetically that "I don't practice the 
modern techniques like the experts say I should do 
... ;" and, at the other extreme, 5) admiration or 
idolization of modern techniques and aspirations to 
acquire the "newest and best" foreign scientific 
ideas which are commonly advertised (Thiupp,1985, 
1988). This final common attitude, as well as em- 
barassment or uncertainty about their practices, 
suggests that farmers often are losing confidence 
and the sense of legitimacy in their own knowledge 
and belief-systems. These attitudes emerge partly 
because farmers have been pressured and indoctri- 
nated to believe that dominant practices pushed by 
agrochemical salesmen, advertisements, state agen- 
cies, and Western-trained scientists are "right" and 
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superior (although actually this is not always true). 
Furthermore, the presence of people's attitudes of 
shame create difficulties for scientists to discover 
indigenous insights. Yet, with patient questioning 
and development of trust with rural people, resear- 
chers have elicited valuable and fascinating knowl- 
edge. 

3. Efforts to Utilize Local Knowledge 
Some recent analysts of this subject suggest 

that such local knowledge constitutes an important 
source of innovations and skills that can be "used" 
and developed for improving agricultural produc- 
tion and upgrading poor peoples' livelihoods in rural 
development processes. The knowledge is seen by 
some as a potentially important substitute or com- 
plement to formal scientific knowledge and tech- 
nologies. Attempts to incorporate and expand such 
knowledge have been made in several parts of the 
world; and such projects have gained growing popu- 
larity. They are usually called "Farmer-Participat- 
ory Research" (FPR) or "Farmer-First" projects, 
or other forms of On-Farm experiments that pro- 
mote the participation of local people (Farrington 
and Martin, 1987; Chambers and Ghildyal, 1985; 
Chambers et al., 1989). The role of non-governmen- 
tal organizations and decentralized community 
groups is seen to be important in these efforts. 
There is a rapidly-expanding body of literature on 
such development programs and their strategies. 
Examples are described in Tripp, 1988; Chambers 
et at., 1989; Rhoades, 1984; Farrington and Martin 
1987, Cohen and Uphoff, 1980; McNeeley and Pitt, 
1985. Supportive organizations include the Insti- 
tute for National Agricultural Research (ISNAR), 
the International Potato Center, and many small 
non-government groups such as World Neighbors. 

A few of these innovative efforts have been suc- 
cessful in enabling rural people to be fully involved 
in the R&D process, and have expanded peoples' ex- 
perimentation, adaptation, and diffusion of farming 
techniques and resource management methods. Such 
projects have helped to improve the livelihoods of 
the beneficiaries and to develop beneficial changes 
that are supported by the rural people themselves. 
Drawing from early experiences of this kind, some 
ana- lysts and planners have discovered specific 
innovative strategies ofresearch and extension that 
facilitate these participatory projects, and try to 
replicate successes to build local knowledge and 
sustainable improvements. (Chambers andJiggins, 
1986; Farrington and Martin, 1987; Chambers et 
at. 1989). 

B. Marginalization of Indigenous Knowledge 
and of "Participatory" Approaches: Political, 

Philosophical & Institutional Reasons 
Despite the increasing number of studies illus- 

trating the value of such local knowledge capacities, 
these issues often have been marginalized and given 
low priority in mainstream agricultural studies and 
in R&D institutions. Researchers and extensionists 
involved in farmer participatory approaches often 
face heavy constraints or cannot receive sufficient 
funding. Such approaches are often rejected by con- 
ventional scientists and development "experts." 

Several interrelated causes-which are largely 
political, economic and ideological in nature-con- 
tribute to this marginalization and neglect of local 
knowledge and participatory approaches. These 
reasons include the following: 

1)Indigenous knowledge continues to lack legiti- 
macy in mainstream thinking. From the perspec- 
tives of most professionals, who are trained in spe- 
cific technical and scientific disciplines, Western 
scientific principles and theories are seen as objec- 
tive "truths," superior to alternative epistemolo- 
gies and knowledge systems. Thus, many western 
scientists reject traditional knowledge because 
many of the ideas do not fit into formal accepted 
models of science, are beyond scientific understand- 
ing, or are seen as challenges to their conventional 
theories. Even though formal studies have demon- 
strated the validity and utility of local knowledge 
(Brokensha et al., 1980; Richards, 1979,1985;Juma, 
1989; Chambers et at., 1989; Thrupp, 1985), many 
professional experts still tend to scoff at or criticize 
such knowledge systems, viewing them as nonsensi- 
cal, superstitious, irrational, or mythical. Similarly, 
projects attempting to incorporate local knowledge 
are often seen as unsystematic, unscientific, and, 
therefore, unacceptable. These biases of elite pro- 
fessionalism and the firm belief in the supremacy 
of science-based technological progress are deeply 
embedded in the mentalities of scientists and into 
institutional structures. Such biases also manifest 
dominant development models imposed in most 
Third World countries, and are rooted historically 
in pervasive views of "progress" and civilization. 

2) Similarly, professionals believe that particu- 
lar empirical methods and controlled laboratory set- 
tings are the only "correct" and superior ways to 
determine prescriptions for agricultural advance- 
ment. These ideas are transmitted in the top-down 
approach of the "Green Revolution" technology- 
transfer patterns, which are aimed to uplift and 
enlighten Third World rural societies with stand- 
ardized modern technologies and scientific solu- 
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tions. In research institutions, job incentives and 
organizational structures typically uphold and pro- 
mote such professionalism and standard approaches 
for research and development. Work in rural re- 
search and development institutions is usually seen 
as a context for personal ladder-climbing, not as 
public service. Scientists are expected to publish 
papers and develop research projects that fit and 
perpetuate these ideas. Extension institutions also 
perpetuate and impose these patterns at the farm 
level. Extensionists as well as scientists often mis- 
takenly view farmers as being unintelligent and 
inept. Such structures and norms tend to thwart 
innovative approaches that are aimed at building 
local knowledge. 

3) In many countries, companies that sell ag- 
rochemicals and high-yielding variety seeds 
strengthen the dominance of western science and 
perpetuate conventional models of technology 
transfer. These Northern-based companies stress 
the "imperative" to use their products through ag- 
gressive advertising and marketing. They have 
commercial interests in replacing rural people's tra- 
ditional technical knowledge with their technol- 
ogies. In some cases, these firms provide finances, 
supplies, or expert advising to agricultural R&D 
institutions. This involvement can help consolidate 
power behind conventional top-down approaches 
and simultaneously contribute to the marginaliza- 
tion of alternative "farmer-based" approaches. 

4) In some cases, scepticism about local knowl- 
edge and participatory approaches has emerged as 
a reaction to shortcomings of the early Farming 
Systems Research (FSR) projects. Although some 
FSR has attempted to give attention to local peo- 
ples' perceptions, many of these projects have not 
succeeded in effectively using and strengthening 
local knowledge systems and completing this with 
new external technologies. Furthermore, FSR ef- 
forts have been criticized for various weaknesses 
and methodological problems, which include: a) 
maintaining a "technical fix" approach; b) in- 
adequate articulation with the broader policy strat- 
egies; c) management difficulties (such as reliance 
on large foreign teams and lack of interdiciplinary 
collaboration); d) inflexibility of models and domi- 
nance of reductionist scientific methods; e) in- 
adequate dialogue with farmers; f) focus on male 
land-owning farmers to the neglect of women; g) 
tendency to collect an unwieldly mass of diffuse 
data; and h) insufficient understanding of the 
reasons why people use certain practices and tech- 
niques (Chambers and Jiggins, 1986; Biggs, 1985; 

Farrington and Martin, 1987). The problems have 

sometimes harmed the reputation of later farmer- 
participatory efforts which have improved ap- 
proaches to build local knowledge. 

5) In some countries, especially those having 
authoritarian regimes, the support of local knowl- 
edge and participatory approaches may be seen as 
threatening or suspicious, involving peasant organiz- 
ing. In such cases, governments may discourage 
such projects, regarding them as challenges to polit- 
ical structures or as subversive actions giving the 
poor too much power. 

6) Those supporting participatory approaches 
tend to have difficulties in demonstrating "success" 
and cost-effectiveness of their projects using conven- 
tional criteria of success. Similarly, such projects 
sometimes lack quantitative data on the project 
results. This situation may be partly because pro- 
jects are usually relatively new, and because their 
results tend to emerge incrementally over the longer 
term and are qualitative in nature-such as enabl- 
ing people to gain control over their own develop- 
ment process-which cannot be judged using stand- 
ard empirical indicators. Such project outcomes may 
not satisfy the requirements set by planners and 
administrators of R&D, who disburse funds and 
who often judge "success" independent of the farm- 
ers' views of success. The difficulty in meeting con- 
ventional criteria also may hinder institutional sup- 
port and finances for innovative efforts. 

7) Additional policy rigidities. political issues, 
or constraints within formal institutions (such as 
rules set by individual conservative directors) may 
also discourage researchers and extension officers 
from pursuing innovative approaches. In such 
cases, attempts by scientists to develop non-con- 
ventional projects such as building local knowledge 
may be perceived by employers as unacceptable 
deviations from norms; and those who venture to 
try such ways may be ostracized or may face per- 
sonal risks of losing their jobs. 

8) Finally, traditional knowledge may be mar- 
ginalized or lose its value when well-intentioned 
scientists and researchers "scientize" it by examin- 
ing it with formal empirical methodologies and 
using laboratory controlled trials. Although such 
studies can be somewhat useful to verify or demon- 
strate the function of local peoples' practices and 
ideas, this form of systematization can be inapprop- 
riate to an appreciation of the true function and the 
subtle complex nuances of such knowledge systems. 
This "scientization" in Western terms, therefore, 
is not a true form of legitimization, and is abstracted 
from the value of the people's knowledge on their 
own terms. From the perspective of small farmers 
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who have been subjected to this kind of scrutiny, 
the "scientization" of tradition-based practices by 
foreign researchers is a farce. 

An example of this situation has occurred for 
what is now called "agroforestry systems" by West- 
ern scientists and development experts. Even though 
thousands of farmers throughout the Third World 
have mixed trees and crops for many centuries, it 
was not until the late 1970's and early 1980's-when 
the international scientific community became con- 
cerned about deforestation, ecological degradation, 
and reforestation-that some scientific researchers 
suddenly "discovered" that farmers had traditional 
tree-planting practices. However, in order to "use" 
and validate the development of tree-planting and 
mixed cropping for their purposes, they coined the 
names "agroforestry systems," "polycultures," and 
"agroecological systems," and did systematic stud- 
ies to formalize and scientize the traditional prac- 
tices. Scientists then form technical "packages" of 
particular tree mixes, based on laboratory analyses 
of species compatibility, biomass and nutrient con- 
tent, productivity, etc. Then scientists and exten- 
sion agencies attempt to use, transfer, or "sell" such 
agroforestry packages to farmers.' 

There is, undoubtedly, some value in this kind 
of scientific investigation. However, problems arise 
because most of agroforestry research (like other 
kinds of research) is abstracted from small farmers' 
conditions and neglects the cultural and historical 
knowlege basis of the local practices. Furthermore, 
farmers often refuse to adopt ideas that may be 
"scientifically sound," but which often are unsuited 
to their ideas or desires. Thus, this kind of exploita- 
tive and scientized approach to the study and use 
of indigenous capacities perpetuates the usual pat- 
terns of marginalization and displacement, and it 
seldom improves participation and livelihoods of 
rural people. 

C. Legitimizing Local Knowledge: 
Challenges and Opportunities 

In view of the factors outlined above, it is evi- 
dent that there are no easy solutions to support the 
legitimacy and development of local knowledge for 
rural poor communities. Establishing true commit- 
ment to participatory approaches is likely to require 
major reforms at several levels and in various in- 
stitutions, ranging from local non-government 
grass-roots organizations, to national and interna- 
tional R&D institutions. Experiences of this kind 
already are being developed in Third World com- 
munities, and relevant strategies for this purpose 
have been described in several recent studies (eg, 
Altieri, 1988; Chambers et at., 1989; Rocheleau, 
1987, Farrington and Martin, 1987). However, pre- 

vious analyses rarely consider key political and 
philosophical questions-to be discussed below- 
which are crucial in developing strategies of this 
kind. 

1. Local-Level Actions: Knowledge as Power 
Both non-government and government organi- 

zations can help to build the legitimacy of local 
knowledge by developing strong R&D projects. Yet, 
improvements and reorientations of these projects 
are often needed in order to avoid the mistakes of 
earlier FSR efforts. Some of the key needed re- 
forms are a) reversing the top-down hierarchical 
technology-transfer approach; b) ceasing to impose 
scientific models and reductionist principles; c) pre- 
venting the homogenization of local-level practices; 
d) fully respecting the ideas, reasoning, innovative 
capacities, needs and aspirations of local people; e) 
encouraging diversity of activities; and f) giving 
people control in the processes of problem-solv- 
ing-aiming for goals of sustainable and equitable 
development. 

Changes in these approaches usually require 
that scientists and extensionists rid themselves of 
their common attitudes of having "superior" sci- 
ence, and instead develop humble and open atti- 
tudes about the limitations of their knowledge and 
the potential value of others' ideas. This change 
requires understanding not only what local people 
do and want-i.e., techniques, crops, and activi- 
ties-but also why they use particular practices or 
varieties, and why they believe particular practices 
work or don't work-i. e., the principles, knowledge 
systems, and epistemologies thatunderlie the phys- 
ical results. Similarly, such reforms require that 
scientists and extensionists focus attention on the 
rich knowledge and roles of women, children, and 
elders, as well as men, in such projects, and also 
that they enable the local people to be in charge at 
all stages in development processes. 

Perhaps the most promising way to build and le- 
gitimize these rural peoples' capacities is to under- 
stand that local knowledge and culture-based capa- 
cities are a means of power, and can therefore be a 
source of empowerment. This means that these in- 
novative R&D projects are likely to be most bene- 
ficial if they help people to develop self-respect, 
confidence, and pride in their own knowledge and 
capabilities-to build their own sense of power. 
Empowerment also can enhance the strength of 
their own practices and insights, which often be- 
come displaced by imposed technologies and formal 
science. This approach to empowerment also might 
help people to selectively incorporate, adapt, and 
take advantage of external technologies and ideas, 
if they want them. It also might help people avoid 
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suffering from the negative impacts ofthose techno- 
logies that are inappropriate for their particular 
conditions.8 

This kind of empowerment can be developed 
through building legitimacy of local knowledge and 
through people's active participation in decision- 
making processes and grass-roots actions, making 
effective use of their knowledge. Empowerment 
through effective participation can contribute to 
community strength. In addition, it can entail socio- 
political dimensions in some cases, enabling groups 
of people to develop a sense of solidarity, politiciza- 
tion, or political bargaining power through effective 
participatory programs. This approach to building 
knowledge contrasts with and rejects the static ro- 
mantic view of traditional knowledge held by some 
analysts who promote the "preservation" or isola- 
tion of cultural values. 

For example, a strategy of empowerment for 
farmers mentioned earlier should encourage farm- 
ers to develop respect and confidence in their own 
knowledge about lunar cycles and other insights on 
farming practices. This approach should help them 
gain confidence that their knowledge is valid and 
legitimate and overcome their sense of shame about 
their own practices and insights, which they have 
been led to believe are inferior to formal techniques 
that are pushed by "experts" and private firms. 
People can become empowered in this way if they 
are enabled to demonstrate the validity of their 
knowledge to other farmers, through farmer-to- 
farmer-extension projects and group workshops. 

Making such changes for empowerment re- 
quires more flexible methodologies that enable 
rural people to become fully involved in every stage 
of generation, experimentation, development of in- 
novations and ideas on a basis of their own knowl- 
edge systems. These should allow people to choose, 
try out, and adapt external ideas and technologies 
if they want and understand them. Methodologies, 
designs, and experiences which fit to this approach 
have been described in previous studies (Chambers 
et at., 1989; Conway, 1985). Such methods can be 
seen as possible guidelines that need to be flexible 
in nature and adapted to local circum-stances. How- 
ever, these methods are merely attempts-not 
"recipes" for success. The researcher or scientific 
expert should usually have minimal intervention in 
these projects. Their involvement should consist of 
learning from farmers (not teaching in a top-down 
dogmatic way), suggesting (but not insisting on) 
new ideas, and supporting or catalyzing actions and 
experiments of the people. The results are likely 
to be most effective if such efforts are motivated, 
instigated, and directed by local people themselves. 
Then, "success" in participatory projects can help 

establish the legitimacy of local knowledge and can 
help justify receiving more funds and resources to 
expand such activities. It is important that the 
criteria for evaluating "success" coincide with the 
priority needs and aspirations of rural people. 

However, it must be stressed that in order for 
such efforts to be truly "empowering," these me- 
thods must be accompanied by material transforma- 
tions of economic opportunities and access to re- 
sources. Even if there are numerous meetings, 
workshops, and interactions with farmers, mal- 
nourished poor farmers with tiny plots of land will 
not be actually "empowered" by such experiences, 
without additional substantive changes. If there 
are improvements of production and of income- 
earning opportunites, along with redistribution of 
land, and corrections of social inequities, then there 
is greater potential for truly effective political- 
economic empowerment of poor rural people. 

2. Legitimizing Local Knowledge: Exploitative 
Scientific Approaches, Potential for 
Empowerment, and Political Changes 

To attain legitimacy of local knowledge, addi- 
tional significant reorientations and strong actions 
are needed in national and international agricul- 
tural R&D institutions. Developing such changes 
often requires challenges to existing organizational 
structures and to formal scientific thinking. Major 
changes are also needed in the business practices 
of agrochemical firms and seed companies, to con- 
strain the dominate pressures which usually conflict 
with the aims of farmers' participatory efforts. 

In many cases, achieving such major transfor- 
mations is likely to be unrealistic and unattainable, 
since it confronts deeply-embedded structures of 
scientific professionalism and vested political in- 
terests. Nevertheless, there may be room to widen 
the scope of R&D approaches and to improve the 
status of local knowledge and participatory ap- 
proaches in the present systems. Suggested stra- 
tegies for this purpose consist of institutional ad- 
justments in R&D and extension agencies, such as 
a) changes in job recruitment to hire more people 
who emphasize people-centered approaches; b) 
training efforts for professionals; c) adjustments of 
incentive systems (to reward those who achieve 
success in such innovative projects); d) demonstra- 
tions of participatory experiences; e) incorporating 
systematic methods to monitor these kinds or pro- 
grams; and f) increasing funds for projects support- 
ing local knowledge (Chambers et al., 1989; Biggs, 
1980a; Rocheleau, 1987; Norgaard, 1984). 

Although these kinds of suggested changes 
could potentially help towards building these kinds 
of efforts, they still may be weak and insufficient 
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to bring about truly significant reforms. Such ad- 
justments may still maintain participatory ap- 
proaches and local capacities marginalized in small 
neglected departments. Or, the projects might be- 
come co-opted by conventional approaches, focused 
into adopting conventional standardized models 
and cri-teria, which could hinder the well-inten- 
tioned "Farmer-first" approaches that have been 
described. Therefore, steps must be taken to avoid 
such adverse outcomes, and instead to open up op- 
portun-ities and support flexibility, to enable the 
local farmers and communities to empower them- 
selves in the R&D processes. 

Finally, careful consideration needs to be given 
to ethical issues of how scientists or researchers 
should (or should not) extract, study, and "use" 
knowledge of Third World rural peoples. For exam- 
ple, it is important to consider the following ques- 
tions: 

In order to legitimize such knowledge for 
the interest of rural people, is it necessary for 
scientists and extensionists to empirically 
analyze, verify, and "scientize"the indigenous 
knowledge in terms of formal Western 
methods, scientific principles, and paradigms? 

Is it appropriate for scientists and develop- 
ment agencies to view local knowledge sys- 
tems as underused resources-gems or mines 
of information to be exploited-to be "pack- 
aged" and "sold" in development projects? 

Although some analysts would answer the ques- 
tions affirmatively, the view held here is that these 
approaches to using local knowledge are inapprop- 
riate and oppose the interests of local people, and 
in fact, defeat the aims of empowerment that was 
just explained. In other words, although scientists 
may "need" to carry out such validation exercises 
to conform to formal research requirements, this 
kind of scientization of local skills and knowledge 
is unnecessary to "prove" the utility of such factors. 
In fact, this approach to utilization is exploitative- 
viewing the knowledge as amine to be exploited, fol- 
lowing a familiar pattern of outsiders extracting 
raw materials, which are analyzed elsewhere. More- 
over, attempts at scientific systemization may mis- 
interpret the cultural value and subtle complex 
nuances of such knowledge systems that are incom- 
prehensible in terms of Western scientific theories. 

Rather than trying to examine all environments, 
practices, and peoples' knowledge in terms of stand- 
ardized models and selling technical-packages gen- 
erated in laboratories ofindustrial countries, a more 
effective strategy is to appreciate such knowledge 
and skills in the local people's own terms, and to 

build empowerment of their knowledge as dis- 
cussed above. It is also effective to support a diver- 
sity of knowledge systems and of "sciences" of many 
cultures, which have varying values and purposes. 
Moreover, a major challenge is to prevent local 
knowledge systems and unique information sources 
from being subjected to the patterns of exploitation 
and degradation, like those that have affected the 
material resources of poor Third World com- 
munities. Such knowledge systems provide poten- 
tial opportunities that need to be supported and 
controlled by the people themselves, in progressive 
and dynamic forms ofequitable social development. 

Notes 

1. The author expresses thanks to Robert Chambers, Richard 
Norgaard, Miguel Altieri, Mike Warren, Sharad Lele, and 
Jesse Ribot for comments on drafts of this paper. An earlier 
version of this paper was published in: D. M. Warren et at., 
(eds), 1989, Indigenous Knowledge Systems: Implications 
for Agriculture and International Development. 

2. Examples of such derogatory perspectives are found in the 
early literature of colonial explorers and scientists of the 18th 
and 19th centuries, as discussed by D. M. Warren, 1989, and 
Baker, 1984. For example, an historian of the Spanish con- 
quest stated that the Indians were, "naturally lazy and vic- 
ious, melancholic, cowardly, and in general a lying shiftless 
people ..."(as quoted in Gossett, 1965, p. 12) Or, for example, 
Sir John Lubbock (1884-1913) used the words "stupid," "un- 
couth," and "abominable" to describe native societies, and 
stated "it would be easy to fill a volume with the evidence of 
excessive stupidity recorded by different travellers." (quoted 
in Warren, 1989, p. 175) As explained by these authors, these 
kinds of views have been extended into the present day, and 
are still conveyed by development analysts. Terms such as 
"primitive" and "civilized" have been maintained in a more 
subtle ways through use of terms like "underdeveloped" and 
"developed." 

3. Studies of this subject include: Altieri, 1983a&b, 1988; Altieri 
and Anderson, 1986; Berlin et at., 1973; Brokensha et at., 
1980; Carlier, 1987; Biggs, 1980a, 1980b; Chambers, 1983, 
Chambers et at., 1989; Farrington and Martin, 1987; Howes, 
1979; Howes and Chambers, 1979; Klee, 1980; Jiggins, 1989; 
Marten, 1986; Norgaard, 1984, 1987; Posey, 1983; Richards, 
1985, 1986; Toledo et al., 1985; Thrupp,1980,1985; McNeeley 
and Pitt, 1985, Cox and Atkins, 1979; Warren, et at., 1989; 
Warren, 1989. 

4. The term "indigenous" has been rejected by some analysts 
or is seen as inappropriate, because it is usually associated 
with being only "tradition-based" knowledge among small 
native groups, such as Indians or tribes. Some also see this 
as a pejorative term. Although the term "indigenous," in my 
view, is acceptable in this context and is not necessarily ex- 
clusive to small tribes, I use "local" for lack of a better term, 
and it is interpreted broadly. This is not a static body of 
knowledge rooted in "old" traditions. 

5. Examples of these ideas are frequently in articles of the 
bulletins and magazines of Cultural Survival, ILEIA, and 
are expressed in conferences and seminars (For example, 
romantic "idolizing" perceptions were expressed clearly by 
some participants in the conference on "Indigenous Knowl- 
edge and Its Implications in International Research & Devel- 
opment," December, 1988, held in Washington DC, Academy 
for International Education/AID.). 

6. In some cases and cultures, beliefs or mystical insights are 
not effective, as mentioned earlier in the article. 

7. This situation has occurred in agroforestry projects in CATIE 
(Centro Agronomico Tropical de Investigacion yEnsenanza) 
in Costa Rica, and in ICRAF, in Kenya, as observed by the 
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author during field visits (and confirmed by D. Rocheleau, 
personal communication). 

8. This approach of "empowerment" with political implications 
has been more popular for people in the Latin American 
continent than in Africa and Asia; but this nevertheless de- 
serves attention in various contexts. 
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ABSTRACTRecent trends in agricultural science have emphasized the need to make local people active participants in 
the research and development process. Working under the populist banner "Farmer First", the focus has been on 
bridging gaps between development professionals and local people, pointing to the inadequate understanding of 
insiders' knowledge, practices, and processes by outsiders. 

The purpose of thispaper is to expose the paradox of the prevailing populist conception of power and knowledge, 
and to challenge the simple notion that social processes follow straightforward and systemic patterns and can thus be 
manipulated with a transfer of power from outside to inside. The authors view "knowledge" as a social process and 
knowledge systems in terms of a multiplicity of actors and networks through which certain kinds of information are 
communicated and negotiated, and not as single, cohesive structures, stocks or stores. The guiding phrase is "the 
analysis of difference", which suggests that knowledge is multilayered, fragmentary, and diffuse, not unitary and 
systematized. It emerges as a product of the interaction and dialogue between different actors and networks of actors 
with conflicting loyalties who negotiate over "truth" claims and battle over contrasting images and contesting interests. 
The paper challenges those promoting Farmer First approaches to reassess howpeople in different agroecological and 
sociocultural contexts make sense of and deal with constraining and enabling processes related to research and 
extension; how they attempt, through recourse to various discursive means, to enroll one another in their various 
endeavors; and how they use relations of power in their struggles to gain access to and control of social andpolitical 
space. 

1. Introduction 
Since the mid- 1980s, the so-called "Farmer First" or 
"populist" perspective has gained widespread atten- 
tion in rural development circles, enough to allow it to 
begin to challenge the conventional approaches of 
agricultural research and extension. Some proponents 
have gone as far as to term this change in thinking a 
"paradigm shift." These trends have emphasized the 

need to "listen and learn from the people" and to make 
local people active partners in the research and devel- 
opment process. The focus has been on bridging gaps 
between development professionals and local people, 
pointing to the inadequate understanding of insiders' 
knowledge, practices, and processes by outsiders (cf., 
Chambers et at., 1989). Undoubtedly, these are steps 
in the right direction. Their impact has already been 
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felt through the work of many nongovernmental orga- 
nizations (NGOs) and growing numbers of universi- 
ties, international and national agricultural research 
centers, and national agricultural extension programs. 

While many hail the Farmer First thinking as a 
welcome alternative to top-down, technically-driven 
research and extension, it is not without its detractors. 
These critics charge that such an approach represents 
a form of "naive populism" that fails to address the 
sociocultural and political economic dimensions of 
knowledge creation, innovation, transmission, and use 
within rural societies and scientific organizations. 
Moreover, "supply-led populism" still assumes that 
development requires intervention or management by 
outsiders, even if it is more in line with farmers' needs 
than previous modernization approaches to develop- 
ment. It is difficult to deny the connotation this think- 
ing carries of a transfer of power from outside aimed at 
creating countervailing forces inside. It is not surpris- 
ing, therefore, that, when applied, populist strategies 
encounter the same sorts of problems as other inter- 
ventionist programs. No matter how firm the commit- 
ment, the concept of powerful outsiders helping pow- 
erless insiders is always present. 

The attempt to "blend" or "incorporate" local 
knowledge into existing Western scientific procedures 
assumes that rural people's knowledge (RPK) repre- 
sents an easily definable "body" or "stock" of knowl- 
edge ready for extraction and incorporation. The crit- 
ics point out, however, that rural people's knowledge, 
like Western scientific knowledge, is always fragmen- 
tary, partial, and provisional in nature. It is never fully 
unified or integrated in terms of an underlying cultural 
logic or system of classification. Moreover, knowl- 
edge is embedded in and emerges out of a multidimen- 
sional universe in which diverse cultural, economic, 
environmental, and sociopolitical factors intersect and 
influence one another. The process takes place on the 
basis of existing conceptual frameworks and processes 
and is affected by various social contingencies, such as 

the capacities, experiences, interests, resources, and 
patterns of social interaction characteristic of the par- 
ticular social group or groups of individuals. Finally, 
knowledge, whether "indigenous" or "scientific", is 
inclusive in the sense that it is the result of a great many 
decisions and selective assimilations of previous be- 
liefs, values, ideas, and images, but at the same time 
exclusive of other possible frames of conceptualization 
and understanding. Hence, it is not an accumulation of 
"facts" but involves ways of comprehending the world: 
knowledge is always in the making. 

In this paper, the populist perspective on agricul- 
tural research and extension practice, commonly re- 
ferred to the Farmer First approach, is examined in light 
of recent research into the complex questions concerning 
the social construction of knowledge and relations of 
power. Its objective is to expose the paradox of the 

prevailing populist conception of power and knowl- 
edge, and to challenge the simple notion that social 
processes follow straightforward and systematic pat- 
terns and can thus be manipulated with a transfer of 
power from the outside to the inside. 

The following sections expand on this discussion, 
exploring the theoretical implications of the growing 
challenges to the certainties of Western scientific 
thought, the consequences of taking a socioculturally 
differentiated view of scientific and, rural peoples' 
knowledges (i.e., epistemic and ontological discourses), 
the methodological challenges inherent in a reevalua- 
tion of the theory of knowledge, and the implications 
of taking a detailed, reflexive look at encounters be- 
tween groups and individuals involved in agricultural 
research and extension. The paper concludes with 
some preliminary reflections on the opportunities for 
productive engagement between formal agricultural 
science and rural people. 

2. Contrasting Representations of Rural People's 
Knowledge 

In the scientific literature, Rural People's Knowledge 
(RPK) is presented by observers in three contrasting 
ways: 

1. RPK is "primitive", "unscientific", "wrong", 
etc. Formal research and extension must "educate", 
"direct", and "transform" rural people's production 
and livelihood strategies in order to "develop" (i.e., 
modernize) them. 

2. RPK is a"valuable and underutilized resource" 
and needs to be intensively and extensively studied, 
and "incorporated" intoformalresearch andextension 
practice in order to make agriculture and rural devel- 
opment strategies more "sustainable." 

3. Neither RPK nor formal Western science can 
be regarded as unitary "bodies" or "stocks" of knowl- 
edge.Instead, they represent contrasting multiple epis- 
temologies produced within particular agroecologi- 
cal, sociocultural, and political economic settings. 
The interaction of RPK with current research and 
extension practice must address fundamental issues of 
power and need in development. 

Each of these representations defines the concept 
of "development" in a distinct way. In the first in- 
stance, development is seen as a modernizing force or 
process, one that acts to transform traditional prac- 
tices. This remains the conventional thinking in many 
settings of agricultural research and extension. The 
superiority of "rational science" is assumed and the 
pursuit of change (development) is derived almost 
exclusively from the findings of the research station 
and transmitted to the farmer through hierarchical, 
technically-oriented, extension services. Farmers are 
seen as either "adopters" or "rejectors" of technolo- 
gies, but not as originators of either technical knowl- 
edge or improved practice. This is generally known as 

the "transfer of technology" (TOT) model or approach 
(Chambers and Ghildyal, 1985; Sachs, 1992). 

59 



AGRICULTURE AND HUMAN VALUES - SPRING-SUMMER 1994 

Since the late 1970s, the TOT view has been 
challenged by the advocates of the second perspective. 
This position sees the starting point of development as 

an active and equitable partnership between rural 
people, researchers and extensionists (cf., Chambers, 
1983; Farrington and Martin, 1988; Chambers et at., 
1989; Reijntjes et al., 1992). Outsiders are viewed 
primarily as catalysts or facilitators of the open ex- 
change of ideas and information between various in- 
terested groups (e.g., farmers, local leaders, research- 
ers, extensionists, etc.). Proponents of this populist 
approach emphasize the rational nature and sophisti- 
cation of rural people's knowledge and believe that 
knowledge can be blended with or incorporated into 
formal scientific knowledge systems. They argue that 
if local knowledge and capacities are granted legiti- 
macy within the scientific and development communi- 
ties, existing research and extension services will pay 
greater attention to the priorities, needs, and capacities 
of rural people and, in the end, achieve more effective 
and lasting results (Thomas-Slater et al., 1991; Th- 
ompson, 1991, 1993a). Over the past decade, a good 
deal of the work in farming systems research (Ashby et 
al., 1987; Collinson, 1987; Lightfoot and Nobel, 1992), 
agroecology (Altieri and Yurjevic, 1990), 
agroecosystems analysis (Conway, 1986), rapid and 
participatory rural appraisal (Khon Kaen, 1987; 
McCracken et al., 1988; Chambers, 1992b, I1ED 1988- 
present) and other approaches has continued to de- 
velop and promote different aspects of this thinking. 

The original focus of the populists was on indig- 
enous technical knowledge (ITK), a rhetorical empha- 
sis indicative of a rather narrow interpretation of local 
people's knowledge and abilities that concentrated 
attention on their role in agricultural production (Howes 
and Chambers, 1979; Biggs and Clay, 1981). In recent 
years, this perspective has been expanded to consider 
indigenous knowledge as cultural knowledge produc- 
ing and reproducing mutual understanding and iden- 
tity among the members of a farming community, 
where local technical knowledge, skills, and capacities 
are inextricably linked to nontechnical ones (i.e., cul- 
tural, ecological, and sociological factors) (Richards, 
1985, 1986; Moock and Rhoades, 1992; Hobart, 1993). 
In this way, "ITK" becomes "RPK." Although this 
change is still occurring, it appears that this broader 
conception of indigenous knowledge is gaining wider 
currency. 

This change has involved the development and/or 
modification of methodologies for examining and sup- 
porting local knowledge, and changes in attitudes 
resulting in professional and institutional transforma- 
tion? These methodological and institutional changes 
now under way are seen by some as part of a broader 
paradigm shift in the direction of greater empower- 
ment of local people, local-level adaptive ("bottom- 
up") planning and low external input agriculture (Pretty 

and Scoones, 1991; Moris, 1991; Warren 1991; 
Reijntjes et al., 1992; Cornwall et al., 1992; Thomp- 
son, 1993a). 

This emerging Farmer First or populist paradigm 
has had considerable success over the past decade in 
challenging the predominance of the modernization 
paradigm, in which RPK has been discredited, ignored 
or generally undervalued (cf., Rhoades, 1989; Ruling 
and Engel, 1989; Scheidegger et al., 1989; Norman 
and Modiakgotla, 1990; Warren, 1991). A number of 
centers of the Consultative Group for International 
Agricultural Research (CGIAR) have adopted ele- 
ments of this approach in their work (although the bulk 
of their activities remain firmly set within the conven- 
tional TOT framework; cf., TAC, 1993).3 The same 
applies to some national agricultural research and 
extension programs 4Nongovernmental organizations 
(NGOs) have been particularly innovative in promot- 
ing this approach (Clark, 1991; Pretty and Chambers, 
1992; Shah, 1992; Farrington et al., 1993), one promi- 
nent example being the programs of World Neighbors 
(Bunch, 1985,1990; Gubbels, 1990, 1992; Stolzenbach, 
1992). 

Critics of the populist perspective argue that the 
attempt to blend or integrate local knowledge into 
existing scientific procedures falsely assumes that RPK 
represents an easily definable body or stock of knowl- 
edge ready for extraction and incorporation. Such a 

conception is the result of an objectivism that assumes 
"the world is composed of facts and that the goal of 
knowledge is to provide a literal account of what the 
world is like" (Know-Cetina,1981: 3). The commen- 
tators point out that RPK, like scientific knowledge, is 
always fragmentary, partial, and provisional in nature. 
It is never fully unified or integrated in terms of an 
underlying cultural logic or system of classification 
(cf., Fre, 1992; Salas, 1992). 

The appreciation of the dynamic interplay of these 
multiple, diffuse knowledges requires a multidimen- 
sional analysis of rural livelihoods and political eco- 
logical change. Such an analysis inevitably calls into 
question the validity of a unified view of rural people's 
knowledge and demands that we interpret indigenous 
knowledge as being constructed through rural people's 
practices as situated agents: "as agents, because they 
are actively engaged in the generation, acquisition, 
and classification of knowledge; and as situated agents 
because this engagement occurs in cultural, economic, 
agroecological, and sociopolitical contexts that are 
products of local and non-local processes" (Bebbington, 
1992: 2). To remove local knowledge from the web of 
meaning and influence in which it arose and attempt to 
fit it into the constrictive framework of Western scien- 
tific rationality is likely to lead to significant errors in 
interpretation, assimilation, and application (Salas, 
1991; Fairhead and Leach, 1992; Hobart, 1993). 

To highlight how these differences in 
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conceptualization can lead to misinterpretation of lo- 
cal practices, Richards (1989: 40) contrasts the ob- 
served "plan" of complex intercropping systems with 
the actual sequential "performance" of farmers' ac- 
tions. Simple observation of crop layout potentially 
may be interpreted as a farmer's scientifically rational, 
carefully planned response to the problems of interspe- 
cific competition, and weed and pest control in the 
cropping system, whereas the crop layout is in fact a 
series of contingent responses to unfolding events 
through the season. In Richards' words: 

The crop mix ... is not a design but a result, a 
completed performance. What transpired in that per- 
formance and why can only be interpreted by recon- 
structing the sequence of events in time. Each mixture 
is an historical record of what happened to a specific 
farmer on a specific piece of land in a specific year, not 
an attempt to implement a general theory of inter- 
species ecological complementarity . . .. Researchers 

are looking for combinatorial logic in intercropping 
where what matters to the ... farmer is sequential 
adjustment to unpredictable conditions. It is important 
therefore not to confuse spatial with temporal logic 
not to conflate plan with performance. 
In short, researchers and farmers use different 

frames of reference when thinking about agriculture. 
The researchers' thinking is "out of time"; they have 
the luxury to run their experiments in controlled envi- 
ronments, even when conducting on-farm trials. By 
contrast, the farmers' performances can only occur "in 
time", where they are embedded in particular 
agroecological and sociocultural contexts that give 
rise to a plethora of changing conditions to which the 
farmers must make a series of rolling adjustments. For 
the researcher, then, what counts is replication and 
comparison. For the farmer, what counts is fitting 
available resources to changing circumstances well 
enough to make it through the season. 

Attempts to "scientize" rural knowledge can also 
act to devalue it. Thrupp (1989: 146) observes how 
agroforestry, a practice of rural farmers since agricul- 
ture began, has been modified and repackaged by 
scientists, and transmitted back to farmers through 
extension systems. The repackaging has occurred to 
such an extent that extension agents and researchers 
are often unable to recognize "traditional" agroforestry 
practices since they do not share the same characteris- 
tics as the recommended packages. 

Institutional analysis of participatory approaches 
requires a detailed analysis of the roles of different 
actors. The superficial notion of "participation" as 
espoused by many Farmer First advocates does not 
reveal the political and sociological complexity of 
settings where farmers interact with researchers and 
extension workers. These social interfaces, according 
to Long (1989; Long and Long, 1992), are critical 
points of intersection or linkage between different 
social systems, fields or levels of social order where 
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structural discontinuities, based on differences of nor- 
mative value and social interest, are most likely to be 
found. 

Agricultural research and extension involves en- 
counters between individuals or groups representing 
different interests and supported by different resources. 
Typically, these interacting parties will be differenti- 
ated in terms of relations of power. Analysts of social 
interfaces attempt to reveal the dynamic and emergent 
character of the interactions taking place and to show 
how the objectives, perceptions, priorities, and rela- 
tionships of the various parties are influenced and 
reshaped as a result of the interaction. In addition, they 
aim to explore how these interactions .affect and are 
affected by individual actors, institutions, market in- 
fluences, and other structural forces that lie beyond the 
interface situation itself. This may be termed the "Be- 
yond Farmer First" (BFF) perspective. 

This third position by no means rejects the major 
tenets of the Farmer First (FF) position; a similar 
agenda of active participation, empowerment, and 
poverty alleviation is in mind. However, this perspec- 
tive points to where the FF approach lacks a certain 
analytical depth and presents a more radical program 
that incorporates a politically differentiated view of 
development-where factors such as gender, ethnicity, 
class, age, and religion are highlighted - with impor- 
tant implications for research and extension practice. 

The populist perspective of many FF adherents 
and the emerging alternative views of those wishing to 
move the debate beyond FarmerFirst can be compared 
in terms of their basic assumptions, processes of inter- 
action, the roles assigned to the various actors, and 
their styles of investigation. Before beginning this 
comparison, however, it must be said that these per- 
spectives or schools of thought should not be seen as 
polar opposites, but rather as representations of points 
on a continuum, and different ways of viewing the 
world that are more, or less, present in different au- 
thors' writings and different institutions' programs 
and policies. 

First, with regard to their assumptions, FF promot- 
ers sometimes present the view that farming communi- 
ties often share common goals, interests, and access to 
resources (including information), and thatlocalknowl- 
edge is unitary, systematized, and available for assimi- 
lation and incorporation with Western scientific knowl- 
edge. The emphasis is on information transfer and 
linkage between the different parties, who are seen as 
knowledge "producers", "disseminators," or "utiliz- 
ers." The BFF advocates counter that both local and 
non-local people hold many divergent, sometimes con- 
flicting interests and goals, and have differential ac- 
cess to resources. Knowledge, which emerges as a 
product of the discontinuous, inequitable, discursive, 
and non-discursive interactions between different "ac- 
tors" and "networks" through which different types of 
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information are communicated and legitimated, and 
between which there is often a serious lack of under- 
standing, is seen as being fragmentary and diffuse. 

Second, the processes through which different 
interactions take place are viewed quite differently by 
the FF and BFF camps. For the populists, the emphasis 
has been on finding consensus solutions to identified 
problems through managed interventions. Local people 
may be actively involved in the diagnostic analysis of 
priority problems, and in planning and implementation 
of specific projects (e.g., rehabilitation of irrigation 
structures, formation of marketing cooperatives, etc.). 
In contradistinction with this perspective, the guiding 
notions of the BFF promoters are conflict resolution 
and negotiated agreements between different interest 
groups vying for control of resources and power. This 
may occur through a process of adaptive learning and 
planning with dynamic and flexible implementation of 
negotiated outcomes. 

Third, the roles of the "insider" and "outsider" are 
defined in contrasting terms by FF and BFF partisans. 
While the populists have long espoused the role of the 
researcher or extensionist acting as that of a "facilita- 
tor" or "initiator" or "catalyst", and that of the local 
person as "partner" or "analyst", in reality, most FF 
practitioners have remained (hidden) information col- 
lectors and documenters of RPK, and designers, plan- 
ners, and managers of interventions (in some cases 
with the active involvement of local people and in 
others without it). Those wishing to move beyond 
Farmer First accept these definitions of "insiders" and 
"outsiders" in principle, but believe they will only be 
fulfilled in practice when all actors consider imple- 
mentation as a transaction process involving negotia- 
tion over goals, struggles over boundaries, battles for 
social and political space to maneuver, and means 
between parties with conflicting or diverging interests. 

The final difference between the FF and BFF 
approaches is in their styles of investigation. Recent 
movements to the contrary, the populists have fol- 
lowed a "positivist" agenda centered on structure and 
systematic organization determined by controlling 
forces. This entails a hard-systems approach focusing 
on discrete elements and hierarchical patterns. Most 
farming systems research (FSR), agroecosystems analy- 
sis (AEA), and rapid rural appraisal (RRA) fall within 
this framework. The BFF agenda, by contrast, concen- 
trates on the actor. It involves a soft-systems approach 
centered on networks, relations of power, and dynamic 
"performances." Participatory action research (PAR) 
and increasingly, farmer participatory research (FPR), 
participatory technology development (PTD), and par- 
ticipatory rural appraisal (PRA) all share elements of 
this new style of investigation. The promoters of these 
and other related approaches are helping to push the 
populist agenda beyond Farmer First. 

In conversation, some FF promoters acknowledge 

that they are well aware of the points put forward by the 
BFF critics, but claim they have chosen to remain 
silent on them for strategic reasons. They imply that 
they can achieve certain goals and changes in the 
thinking of certain key agricultural agencies and insti- 
tutions indirectly, and that to be too explicit about 
cultural contexts and relations of power may in fact 
inhibit or dissuade the very audience they are trying to 
influence. For example, while OF proponent is trying 
to convince crop scientists of farmers' experimental 
skills, to be told that actually farmers link their prac- 
tices to particular cosmologies may take the scientists 
back to thinking that farmers are "primitive" and "un- 
scientific" after all. Hence, they argue that there is a 
strategy underlying the populist alternative that should 
be recognized. For these FF advocates, then, the issue 
is under what contexts is it appropriate to break these 
strategic silences and under what contexts is it not? 

While the logic behind this argument is beyond 
dispute, the fact that few FF writers have described this 
strategic thinking in clear terms in any of their writings 
over the past decade has left them open to charges pf 
superficial analyses and naive activism .5 Moreover, it 
can be contended that while the populist rhetoric may 
win over some mainstream supporters, there is still a 
large degree of "preaching to the converted" about it. 

Recent commentaries and policy statements by 
some of the most influential thinkers and agencies in 
the field reveal just how little impact these unsophis- 
ticated FF arguments have had on some quarters in 
conventional agricultural research and extension (cf., 
TAC, 1993). For example, Norman Borlaug (1992: 2), 
the Nobel laureate and plant geneticist, writing on the 
state of agriculture in Africa, has expressed the skep- 
ticism of many within the scientific establishment 
towards FarmerFirst approaches in no uncertain terms: 

Development specialists ... must stop "roman- 
ticizing" the virtues of traditional agriculture in the 
Third World. Moreover, leaders in developing coun- 
tries must not be duped into believing that future 
food requirements can be met through continuing 
reliance on... the new, complicated... "low-input, 
low-output" technologies that are impractical for 
farmers to adopt. 

Would a more theoretically rich and politically 
sophisticated argument by the populists about knowl- 
edge, power, research, and extension help convince 
skeptics such as Borlaug that there is no simple "techno- 
fix" just as there is no simple "participation-fix" to the 
agricultural problems of the world's resource-poor 
farmers? We believe it would, p:Aicularly if it is 
accompanied by realistic methodological and institu- 
tional alternatives. 

3. Power and Knowledge: The Theoretical Setting 
How do cultural, economic, and political relationships 
and differences affect the generation, innovation, and 
transmission of knowledge? How do we know what we 
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know? 
Every system of knowledge, agricultural science 

and RPK included, has its own epistemology, its own 
theory of what constitutes and what counts as knowl- 
edge. The shortcomings of positivist, rationalist, West- 
em scientific epistemologies have been widely de- 
bated and discussed for many years (cf., Quine, 1953; 
Kuhn, 1962; Feyerabend, 1975; Goodman, 1978; Hesse, 
1980; Rorty, 1980, 1982, 1989; Keat and Urry, 1982; 
Hacking, 1983; Rajchman and West, 1985; Harvey, 
1989; Sayer 1992; Uphoff 1992b). This critique under- 
mines the assumption of a positivist view of investiga- 
tion that sees knowledge as a tangible stock, body, or 
store to be tapped, extracted, and documented. 

It also suggests that the process of knowing should 
be seen as interactive, value-bound, and context deter- 
mined, rather than detached, value free, and indepen- 
dent of context. The human mind is not simply a 
"mirror" that accurately reflects a reality "but there" 
(Rorty, 1980). Interpretation, translation, and repre- 
sentation are social acts that cannot be assumed to be 
neutral and "objective." Rather than talking of"things", 
we should begin to talk about the way we talk about 
things (Quine, 1953). While we cannot escape the 
strictures of our own language (Derrida, 1978) or our 
own ways of reasoning (Hacking, 1983), we can ac- 
knowledge that these provide us with only a partial 
views of our world and that there is a multiplicity of 
other equally valid ones. 

It is also important to ask how power affects 
knowledge. The post-structuralist French philosopher 
Michel Foucault observes that "the criteria of what 
constitutes knowledge, what is to be excluded and who 
is designated as qualified to know involves acts of 
power" (Foucault, 1971). Long and Villareal (1992) 
point out that "power differences and struggles over 
social meaning are central to an understanding of 
knowledge processes." Forms of discourse come into 
being, evolve, and survive or decline because they are 
used by people in a dynamic interplay with one another 
and with their physical environment. This approach - 
seeing pattern in each new action and innovation in the 
repetition of past patterns - has now been adopted by 
a generation of social theorists from Foucault (1971, 
1973) to Bourdieu (1977) to Giddens (1979, 1987) to 
Habermas (1987) to Sayer (1992). 

To explain the direction of change it is necessary 
to introduce power into the equation and explore the 
relationship between the character of domination by 
certain groups and the evolution of discourse. The 
purpose of studying knowledge systems in apparent 
conflict, whether resource poor farmers and 
extensionists in the Andes (Salas, 1992) or pastoralists 
and extensionists in the Horn of Africa (Fre, 1992) or 
farmers and agronomists in the Himalayas (Jodha and 
Partap, 1992), is to understand those factors within 
societies that shape and influence discourse in locally 
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relevant terms, and, at the same time, present a 
countervailing force against a dominant or potentially 
disempowering alien discourse of formal research or 
extension. 

Analyzing the links between relations of power 
and local people opens up a difficult problem of scale; 
the extent in time and space of things being studied. 
Local social forms (the rituals or narratives of a par- 
ticular place) deserve to be given special weight, yet 
relations of power can never be understood within 
narrow local boundaries. No knowledge system can 
exist in a cultural, economic, or political vacuum. 
Knowledge of any form, like the language systems 
through which it is transferred and transformed, must 
always confront other knowledge systems, whether 
they are those of development agents or neighboring 
societies. It is within a context of contestation, through 
a process of dialogue and exchange, that innovation 
and knowledge creation has and will always operate. It 
is in this dynamic social setting that research and 
extension is practiced. 

As Salas (1991; 1992) has pointed out, impres- 
sions of local people as passively receiving external 
knowledge (and ideologies), or at best as reacting to 
external initiatives, are widely distributed in academic 
writings. The image of peasant culture as inert is 
equally common, and very misleading. Peasant farm- 
ers are not necessarily trapped by patterns of domina- 
tion. Those labeled as "powerless" or "subjugated" or 
"repressed", within specific circumstances, are not 
always passive victims and may be involved in various 
forms of active resistance. Conversely, the "powerful" 
are not always in complete control of all aspects of 
social life, and the degree to which they themselves are 
influenced and affected by the "powerless" should not 
be underestimated.6 Moreover, reifying the power of 
domination in socially deterministic terms, as many 
dependistas and political economists have done, only 
serves to reinforce the notion that nothing will change 
unless the whole systems changes. Processes of nego- 
tiation, compromise, and resistance exist and are im- 
portant in instigating change, often incrementally, oc- 
casionally radically. Power is real, but there is "room 
for maneuver" and "space for change" (Scott, 1985, 
1990; Long and Villareal, 1992). 

4. The Social Construction of Knowledge 
A broader view of knowledge, its generation, trans- 
mission, and application, suggests a range of issues of 
importance for agricultural research and extension. 
What is the relationship that people have to their 
knowledge? How is local agricultural knowledge gen- 
erated? How is knowledge shared and transmitted? As 
Fairhead (1990: 23) asks: 

Do people "know", "believe", "think" or "sup- 
pose" all this [indigenous technical knowledge] and 
how much disagreement is there? How do farmers 
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come to "know", and how do they become confident solving, and peer pressure experiments (Rhoades and 
in what they know? Who talks to whom about it? 

Local Knowledge Construction 
Knowledge is held, controlled, and generated by 

different people in a society. A differentiated view of 
knowledge generation is an essential component of 
understanding RPK. The simplifications inherent in 
the labeling of "farmers'" (or indeed "rural people's") 
knowledge may present problems. Who is the farmer 
whose knowledge should be put first? Male or female? 
Rich or poor? Old or young? Landed or landless? 
Settler or migrant? Knowledge is socially and politi- 
cally constructed and requires a differentiated analysis 
that allows an exploration of its multiple forms (Matose 
and Mukamuri, 1992; Sikana, 1992). Whether we con- 
trast Andean and Western views on potato production 
(Salas,1992) or Aboriginal and European understand- 
ings of Australian range management (Russell and 
Ison,1991), we must recognize that multiple construc- 
tions of knowledge exist and that their generation, 
transmission, and application occur within particular 
agroecological, sociocultural, and political economic 
settings. 

Understanding the processes of agricultural inno- 
vation and experimentation has become an important 
research focus among social scientists interested in 
agriculture. Farmer experimentation is promoted as a 
process to encourage a more participatory partnership 
between researcher and farmer (cf., Richards, 1985, 
1992; Rhoades, 1987; Millar, 1992). But how does 
local innovation occur? How apparent are farmer's 
"experiments"? Fairhead (1990) argues that knowl- 
edge is often expressed in the private domain, that 
what goes on is perceived by farmers as "normal" and 
unsurprising, and that descriptions in terms of "cre- 
ativity" and "innovation" are misleading. Farming 
practices may be expressed (to outsiders especially, 
but also other locals) in terms of ideal type descriptions 
(e.g. of rotations, cropping patterns, etc.). These can 
give a false impression, as they may not reflect the 
wide variety of actual practices arising not out of a 
cognitized, rational "plan", but through a series of 
contingent responses to uncertain ecological and so- 
cial circumstances (as we saw with Richards' descrip- 
tion of a farmer's "performance"). They may also 
involve acts of secrecy and reactions to perceived 
threats, including sorcery, where an individual or group 
presents false or misleading information in order to 
protect ideas or innovations from others or from pow- 
erful magical forces (Fairhead, 1990; Huizer, 1991). 
Such unplanned performances and "hidden transcripts" 
sometimes make it difficult for farmers to articulate 
responses to questions such as: "what is your crop 
rotation?" 

A range of different types of farmer experiments 
can be identified - curiosity, adaptation, problem- 

Bebbington, 1988; Millar, 1992). Various forms of 
investigative process are used, from deductive hypoth- 
esis testing to inductive analysis. In each case, inter- 
pretation is influenced by context - social, economic, 
and religious. It is vital that formal science engages 
with farmers' experimental performance, as those farm- 
ers' experiments that involve empirical testing and 
progressive learning offer key opportunities for pro- 
ductive partnership with formal science (Richards, 
1989; 1992). A growing literature offers examples of 
where farmer experimentation and formal science have 
interacted productively (cf., Richards, 1985; Bunch 
1990; Pimbert, 1991; Reij, 1991; Kerr. and Sanghi, 
1992; Diop, 1992). Although admittedly these ex- 
amples still represent complementarity within domi- 
nation (Fairhead, 1990) and supply-led rather than 
demand-led populism (Richards, 1990). 

The Transmission of Knowledge 
Simply asking people, or inferring particular struc- 

tures of knowledge from observation may be inad- 
equate methods for understanding. Knowledge is bound 
up with action. But what people do is not necessarily 
what people consciously "know." Knowledge may be 
articulated in many ways. In some instances, explana- 
tions for practices may be incompletely articulated or 
idealized; in others, myths or metaphors may be the 
most significant mode of transmission (cf., Fre, 1992;- 
7odha and Partap, 1992; Millar, 1992; Salas, 1992). 
For example, van der Ploeg (1989: 148-9) describes 
how Andean farmers, confronted with a huge variety 
of different agroecological conditions, observe, inter- 
pret, evaluate, cultivate, and improve each of their 
plots using an extensive cluster of bipolar and meta- 
phorical concepts: 

The distinction fria/caliente (cold/hot), for in- 
stance, is used to characterize certain aspects of 
what we would call soil fertility. It relates -but not 
in an exact or unilinear way - to the amount of 
nutrients and humus in the subsoil. Dura/suavecita 
(hard/soft) is another conceptual pair: it refers to the 
degree to which the soil has been tilled in previous 
years. It also communicates another important mean- 
ing, i.e., the degree to which the particular plot has 
been "cared for" and therefore the degree to which 
the plot may be considered as "grateful".. .. These 
and other concepts are not unequivocal, nor do they 
lend themselves to precise quantification. They can- 
not be built into nomological models of the kind 
used in applied science, and technology develop- 
ment . . .. Yet their inaccurate character does not 
prevent farmers from establishing fairly exactly the 
overall condition of specific plots .... [In fact,] it is 
precisely the vagueness or "imprecise" character 
that allows for interpretation and change. 

Knowledge is not evenly distributed. Different indi- 
viduals are recognized as "specialists" in particular fields 
and are key in the transmission and interpretation of 
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knowledge within a community or family (Swift, 1981; 
Go and Go, 1992; Winarto, 1992). The dynamics of 
this transmission has a clear political dimension: who 
controls the flow of information and who imposes an 
interpretational gloss on its transmission can influence 
other people's productive activities. 

Agricultural innovations do not spread according 
to a simple diffusion model of technology transfer 
(Rogers, 1983). Knowledge transmission is not based 
on simple communication channels, conduits, or link- 
ages (Havelock, 1969). It involves human agency and 
occurs within socially and politically constituted net- 
works of different actors, organizations, and institu- 
tions (Long and Villareal, 1992; Uphoff, 1992a, 1992b). 
Thus communication arises through the discontinu- 
ous, diffuse, value-bound interactions of different ac- 
tors and networks, the "encounter of horizons" - a 
process of both interpretation and negotiation 
(Habermas, 1987). 

Exploring the sharing, spreading, and transforma- 
tion of local knowledge is a key research theme of vital 
importance to extension practice (Ruling and Engel, 
1989; Ruling, 1992). Constructing historical biogra- 
phies of particular crops opens up insights into this 
process (Box, 1987), as does the diagramming of 
networks of information exchanges. Examining this in 
relation to the social networks of different actors and 
institutions (farmer experimenters, extension agents, 
research stations, markets, etc.) demonstrates the im- 
portance of social context and power relations in pat- 
terns of knowledge transmission (Long, 1989; Long 
and Long, 1992; Long and Villareal, 1992). 

Rural peoples' knowledge transmission may be 
hidden or muted, affected by differential access to and 
control over public discourse. Scott (1990) suggests an 
approach to the investigation of such knowledge trans- 
mission that compares the "hidden transcripts" of the 
weak and the powerful in relation to public proclama- 
tions. Such hidden transcripts may be expressed openly, 
but in disguised form, through rumor, gossip, folktales, 
songs, gestures, or jokes. It is only through such forms 
of communication that hidden voices can be given 
some countervailing force against more powerful ac- 

tors. 
In order that agricultural extensionists and re- 

searchers can engage in meaningful dialogue with 
farmers, they must recognize the complexities of so- 
cially and politically differentiated nature of knowl- 
edge generation and transmission and explore method- 
ologies that takes this into account. 

5. Rural People's Knowledge and Agricultural 
Science: Prospects for Collaboration 

Rural people'sknowledge is often characterized as highly 
specific and particular, with knowledge emerging simply 
from localized, practical experience. This characteriza- 
tion is contrasted with agricultural science, which is seen 
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as theoretically based, providing objective, generaliz- 
able, propositional knowledge. Following the long- 
term philosophical bias in favor of theoretical knowl- 
edge over practical knowledge, agricultural science is 
thought to show "superior" qualities (Hacking, 1983). 
This characterization has resulted in the domination of 
science over RPK (Marglin and Marglin, 1990). RPK 
is thus relegated to a role appropriate for the slow 
process of local adaptation of technologies, while 
agricultural science is regarded as superior at techno- 
logical innovation and wider spread (Farrington and 
Martin, 1988). 

Previous sections of this paper have demonstrated 
that this simplifying contrast between RPK and agri- 
cultural science is inadequate. Both RPK and agricul- 
tural science proceed with context determined, norma- 
tive, experiential, and theoretical knowledges, rein- 
forced by continuous interactions between theory and 
practice (Hacking, 1983). 

The problem is that rural people's conceptual 
frameworks are often hidden in studies that divide up 
knowledge into "bits" that relate to separate resources, 
geographical units or social groups. RPK is often seen 
as a useful source of particular "facts" or "classifica- 
tions" that are subsequently interpreted within a theo- 
retical framework derived from agricultural science 
(Fre,1992; S ikana, 1992). Studies that do not compart- 
mentalize RPK in this way show that rural people do 
theorize about agroecosystem processes and dynamics 
(Fairhead and Leach, 1992). Such theories may be 
locally situated (Van der Ploeg, 1989) and articulated 
within conceptions of local cosmologies (Millar, 1992), 
but, from our reading of the literature and our own 
experiences, we suspect that general conceptual frame- 
works that influence action also exist. 

Studies that explore the dynamics of farmer ex- 
perimentation also show that rural people empirically 
examine alternatives leading to progressive learning. 
RPK is thus not only about the relatively static, finely 
tuned adjustment of historically well established "in- 
digenous technologies", nor is RPK simply the collec- 
tion of a vast array of highly particular, socially and 
environmentally constructed knowledges. RPK, like 
agricultural science, can be involved in cumulative 
exploration of agricultural alternatives, employing 
progressive, adaptive learning through hypothesis for- 
mulation and the application of replicable methodolo- 
gies. In other words, some elements of farmers' sci- 
ence show strong parallels with conventional, positiv- 
ist, empirically-based scientific approaches. A well 
established, durable process of experimentation exists 
that offers the potential for articulation with formal 
agricultural institutions (cf., Richards, 1992, for rice 
farming in Sierra Leone; Millar, 1992, for cereal and 
tuber farming in Ghana). 

RPK and agricultural science are both general and 
specific, theoretical and practical, value-laden and 

65 



AGRICULTURE AND HUMAN VALUES - SPRING-SUMMER 1994 

context bound, and influenced by relations of power. 
The critique of positivist science makes redundant the 
dichotomy between "traditional" (inferior) and "mod- 
ern" (superior). Increasingly, current agricultural sci- 
ence thinking is being seen as another, dominating 
form of "tradition" (Gubbels, 1992). 

Science and RPK are thus not so different, ele- 
ments of each may be incommensurable, but common- 
alities in process and output clearly exist. For formal 
research and extension to engage with localknowledge 
systems, however, requires a leap of imagination: the 
need to enter into the world of farmer ideas, represen- 
tations, and performances and to develop communica- 
tion approaches that allow dialogue between different 
"languages." Salas (1989: 3) comments: 

[The extensionist/researcher must discover] the 
meaningful categories that organize and conceptu- 
alize the concrete aspects of life. The insights gained 
... can be the foundation of a partnership for an 
exchange of knowledge and experiences which can 
mobilize creative forces on both sides .... 
The future beyond Farmer First lies in exploring 

this common ground and discovering the rich opportu- 
nities for these creative exchanges. This implies a 
number of key methodological challenges for the both 
the practice agricultural science and for the explora- 
tion of RPK (Cornwall et al., 1992; Drinkwater, 1992). 

6. Methodological Challenges 
If knowledge is not discrete, uniform, and tan- 

gible, but constructed, negotiated, and contested in 
varying social and ecological settings, then questions 
of how we learn about rural peoples' agriculture be- 
come all important. The theoretical reevaluation of the 
nature of knowledge explored in previous sections 
suggests a number of important methodological chal- 
lenges. Indeed the emerging critique of positivist views 
of knowledge puts methodological concerns center 
stage. 

In the past, methodologies have concentrated on 
positivist ways of describing farming systems. The 
study of farming systems has included the examination 
of indigenous agricultural practice and technical knowl- 
edge, but largely within a framework specified by 
scientific analysts and their own frameworks. Early 
FSR formulations saw a more or less linear progres- 
sion from problem and opportunity diagnosis to tech- 
nology design, adaptation, and verification. Farming 
Systems Research, Agroecosystems Analysis, and other 
allied methodologies have attempted to describe the 
boundaries, components, and linkages in farming sys- 
tems (Conway, 1985, 1986; Tripp, 1991). The "hard 
systems" approaches have concentrated on what are 
farming systems and what are the emergent properties 
of such interactive systems. Methods of investigation 
have assumed that a picture of reality can be appre- 
hended through examining the diversity of physical, 
social, and economic components. By exploring how 

farming systems work, it is assumed that limitations 
and opportunities for technological development can 

be found (Collinson, 1987; Biggs, 1989). 
The past decade has seen a range of innovations 

that have extended the rather limited methodological 
repertoire of early FSR, particularly in the area of 
qualitative and cost-effective research techniques (no- 
tably Rapid Rural Appraisal and similar approaches). 
The fundamental question of how we come to under- 
stand farming systems has not featured much in this 
methodological debate, however. Instead, the debate 
has concentrated on the elaboration of techniques and 
tools for the efficient extraction of information. Meth- 
odological discussions have rarely tackled the difficult 
questions surrounding the influence and role of the 
researcher in the research encounter, the analysis of 
difference, or the methods needed to explore local 
perceptions and representations. 

The broader critique of positivist scientific theory 
and practice poses a number of awkward methodologi- 
cal questions, undermining the conventional certain- 
ties of scientific method. Today, alternatives are emerg- 
ing from several convergent strands of thinking. For 
example, "soft systems" approaches are challenging 
the hegemony of "hard systems" analysis (Checkland, 
1984; Bawden, 1991; Uphoff 1992b), overturning the 
assumptions of positivism and opening the way for an 
alternative, "naturalistic" approach to scientific in- 
quiry (Lincoln and Guba, 1985). There is also an 
increasing awareness of agency in research encounters 
(researcher-farmer, researcher-reader, etc.), which 
highlights the need for reflection on the context of 
research and extension activities (Long 1989; 
Drinkwater, 1992; Long and Villareal, 1992). Finally, 
an explosion of methodological experimentation with 
performative approaches (diagramming and visualiza- 
tion, theater and song, etc.) has led to a reexamination 
of whose knowledge counts, who carries out the analy- 
sis and whose representation is recorded (Fabian. 199 1; 
Chambers, 1992b; Cornwall et al., 1992; Shah, 1992) 

The boundaries between researcher, extensionist, 
and farmer are being broken down by these changes in 
methodological practice. The researcher is no longer 
assumed to remain detached, neutral, and invisible 
while administering questionnaires, conducting on- 
farm trials, or "participant observing." With an inter- 
active, dialogical approach, the researcher acts as a 
catalyst, a facilitator, and a provider of occasions with 
learning occurring continuously. Increasingly, the in- 
teractions of research and development actors are the 
subject of reflection (Long and Villareal, 1992; 
Drinkwater, 1992). Of particular methodological in- 
terest are reflections on the role of the researcher in the 
research encounter. How does s/he influence the re- 
search encounter? How visible is s/he? Whose knowl- 
edge, perceptions, priorities are "made known" and 
taken seriously? Whose are not? Why? (Schrijvers, 
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1991; Bebbington,1992,1993; 1992,1993;DrinkwLong 
and Long, 1992). 

Exploring the multiple axes of difference is a 
recurrent methodological theme - gender analysis, 
age implications, wealth and well-being, and conflicts 
of power and interest are all important concerns in the 
study of agriculture (Welbourn, 199 1; Cornwall et at., 
1992; IIED, 1992; Fairhead and Leach, 1992). Local 
(emic) understandings and interpretations of differ- 
ence are seen as important in the examination of the 
dynamics of difference in local societies. 

By using cumulative experience, by being creative 
in setting up research occasions, by being flexible and 
responsive, by acknowledging and assessing the im- 
portance of difference, research becomes a human 
experience of exploration and discovery, not a de- 
tached, scientific operation performed on, rather than 
with people (Lincoln and Guba, 1985). The researcher, 
by being actively engaged in the research (or exten- 
sion) dialogue, is necessarily visible (Drinkwater, 
1992). The performative role of the researcher/exten- 
sionist is an essential part of that engagement (Fabian, 
1990). 

These methodological trends in farmer participa- 
tory research have many significant parallels with the 
older traditions of Participatory Action Research 
(Huizer, 1979; Stiefel and Wolfe, 1985; Fals-Borda 
and Rahman, 1991) where the researcher becomes a 
full participant in concurrent research, action, and 
conscientization approaches to learning (Freire, 1972). 
These processes of encounter, experience, and reflec- 
tion, facilitated by the "outsider", can lead to "insider" 
analysis and action (Cornwall et at., 1992). 

In this research mode, information collection and 
analysis are continuous and not separated in space and 
time as in the conventional cycle of fieldwork, analy- 
sis, and write-up. Information collection and analysis 
is done in the field, by and with farmers. In the ideal 
situation, local analysis would be done by local people 
for local people. Although examples of this exist, they 
remain isolated but promising cases (cf., Shah, 1992). 
Such research efforts result in a series of portrayals of 
local realities - sometimes these remain contested, 
sometimes a locally negotiated outcome results. With 
farmers acting as both analysts and implementors at 
the same time, the shift from investigation to action is 
not fundamentally separated as in the conventional 
research to extension sequence; analysis and imple- 
mentation are constantly interacting and mutually re- 
inforcing. 

Particular types of approaches make this method- 
ological shift possible. These go beyond the conven- 
tional question-answer mode, where the framing of the 
question can limit the range of responses, so restricting 
the form, type, and content of attainable knowledge. 
Field methodologies are starting to focus on how to 
articulate with farmers' own dialogue and agricultural 
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performances and how to explore the diversity of rural 
people's perceptions and representations. For example, 
developments within Participatory Rural Appraisal 
(PRA) and other similar approaches are beginning to 
bring these methodological debates together. Increas- 
ingly flexible, interactive approaches are recommended, 
using diverse methods that explore differences in 
knowledge and perception. Methods are applied in. a 
variety of sequences that lead from open-ended explo- 
ration of issues to more focused understandings of key 
themes. The emphasis is no longer on rapid or cost- 
effective information collection techniques (IDS, 1979; 
Chambers et at., 1989), but on "relaxed" approaches 
that lead to understanding and insight and that do not 
suffer the dangers of being "rushed and wrong" (Cham- 
bers, 1992b). 

Visualization and diagramming techniques have 
been a particularly important development in recent 
years (Mascarenhas et at., 1991; Chambers, 1992b), 
allowing an increased opportunity for farmers' to rep- 
resent their own local perceptions and diverse 
knowledges. A visual language may be a more acces- 
sible language than the spoken word; visualization 
thus provides an important way of overcoming many 
language and interpretation problems of other field 
research methods. Other performance-based ap- 
proaches are also important in this context - plays, 
songs, proverbs, poems, as locally generated vehicles 
for communication, provide important opportunities 
for methodological innovation, alternative representa- 
tion, and insightful interpretation (Pool, 1991). Such 
performative approaches thus help break down the 
distinctions between data and analysis, subject and 
object, "insider" and "outsider", researcher and re- 
searched, and begin to tackle some of the dilemmas of 
representation and translation discussed earlier. 

This kind of methodological innovation can lead 
to a more active involvement of farmers in the research 
and analysis process; in some cases taking it over 
completely - thus blurring the conventional distinc- 
tions between research and extension (Shah, 1992). 

7. Exploring Encounters: Actors and Institutions 
It is critical to reflect on the nature of farmer-re- 
searcher-extensionist relationships. How equitable are 
these relationships in so-called "participatory" projects 
and programs? What biases are introduced through the 
interactions of actors in such settings? What role does 
the researcher/extensionist play in the process? If re- 
search is to develop a view about what changes in 
existing research and extension practice are needed in 
order to develop an equitable and effective partnership 
between farmers and researchers/extensionists, stud- 
ies of interactions provide an essential starting point 
(Drinkwater, 1992; Long and Villareal, 1992; 
Stolzenbach, 1992). 

The detailed study of both the form and context of 
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infractions among farmers and between farmers and 
"outsiders" (such as researchers or extensionists) can 

be very revealing. The choice of language, the selec- 
tion of issues discussed, and decisions to hide informa- 
tion, all provide insight into the political and social 
nature of the encounter. These micro-situations can 

also discover a great deal about more general macro- 
level social and institutional processes (Long, 1989). 
Moreover, imbalance in encounters are typical in re- 
search/extension practice. It is thus revealing to docu- 
ment the form of open and hidden resistance shown by 
farmers towards intervening agents (Scott, 1985; 1990), 
along with the form of negotiations arising and accom- 
modations reached. 

Conventional institutional models for research and 
extension are based on the transfer of technology 
model of agricultural development. Centralized re- 
search facilities, in research stations or universities, 
are aimed at producing widely extendible technolo- 
gies. These are generally propagated through a top- 
down extension service, providing "packages" or "mes- 
sages" to client farmers (Moris, 1991). 

Alternative participatory approaches to agricul- 
tural research and extension are increasingly being 
tried. Here researchers and extensionists work to- 
gether with farmers in the pursuit of on-farm trials, 
discussion is encouraged in the form of village re- 
search groups, and extension is seen as part of a 
dialogue (cf., Gubbels, 1992; Scheiddegger et al., 
1989; Norman and Modiakgotla, 1990; Sikana, 1990). 
Such analyses of "interface" situations highlight the 
apparent social discontinuities - in values, interests, 
knowledge, and power (Long, 1989). Even if the re- 
searcher adopts a sympathetic, inquiring mode of in- 
vestigation, what are the chances of hearing an expres- 
sion of what a farmer thinks her/himself or expresses 
to other farmers? 

Long and Long (1992: 277) write that emphasis on 
an "actor-oriented" approach 

... should not be taken to imply that ... 
sociological analysis is reducible to "folk" concepts 
or individual subjectivities. Nor should we be con- 
tent with merely demonstrating the "multiple reali- 
ties" of social life. An actor-oriented approach en- 
tails, as the phrase suggests, an orientation towards 
understanding social phenomena from the point of 
view of social action and perception, which implies 
giving due recognition to individual strategy and 
understanding. But it also requires the analysis of 
emergent social forms that result from a mix of 
intended and unintended actions, as well as an 

understanding of how macro-representations and 
phenomena shape social behavior and individual 
choice. 

Sikana (1990; 1992) assesses the Zambian experi- 
ence from this actor-oriented perspective and con- 
cludes that the Agricultural Research and Planning 
Team (ARPT) village research groups have so far 

failed as a way of actively and equitably engaging local 
people.in the process of research and extension. Why? 
At the research meetings "the discourse is dominated 
by the overbearing presence of the bearers of formal 
scientific rationality" (Sikana, 1990: 25). Because of 
the high profile involvement of ARPT staff in setting 
up the groups, organizing the meetings and coordinat- 
ing the committees, the process acts to override alter- 
native perspectives that lie outside the dominant dis- 
course of "scientific", "modern" agriculture as es- 

poused by the development experts. Those who are 
able to "participate" are those who are versed in this 
type thinking (i.e., "modern", "progressive" farmers; 
those who are literate) or those who become incorpo- 
rated for political reasons (i.e., co-opted chiefs, politi- 
cal officials). Hence, village group meetings tend to 
create social distance between research staff and the 
majority of farmers. Participation is deceptive and 
partial. Only one dimension of local knowledge re- 
ceives attention (Sikana 1990, 1992; see also 
Drinkwater, 1992, for experiences from another prov- 
ince in Zambia). 

What alternative institutional settings exist that 
build on the principle of villager involvement in re- 
search and extension but avoid the biases? Sikana 
(1990, 1992) suggests a number of principles. Rather 
than create new local institutions that recreate the 
hierarchy and development rhetoric of "the project", 
work with existing groupings, for instance village 
networks based on kinship, affinal, gender, and other 
common interest ties. Rather than have the research 
and extension team initiate the process, allow it to be 
demand-led so external support is drawn in on local 
terms. Rather than impose a structure to village-based 
research (e.g., particular designs of on-farm trials), let 
this evolve locally. Rather than expect the outcome of 
adaptive research to be the "optimized technical pack- 
age", expect flexible, general principles to emerge on 
which farmers can improvise (cf., Lightfoot and Noble, 
1992; Okali and Sumberg,1992; Pretty and Chambers, 
1992). 

8. Conclusion 
From the foregoing, it is clear that a radically new 
concept of "intervention" in agricultural development 
is required. Interventions are conventionally regarded 
as discrete projects in time and space. They are focused 
on "targets", "recipients" or "beneficiaries." The in- 
teraction, whether in the context of research or exten- 
sion, is assumed to be divorced from the every day 
flow of social life. A more sophisticated view of this 
interaction sees the relationships between farmers and 
the development agent (be they representatives of the 
state or an NGO) in terms of the ongoing pattern of 
struggle, negotiation, cooperation and compromise 
between different actors. This has a historical prece- 
dent (interventions of various sorts have invariably 
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occurred before), as well as a continuing dynamic 
(negotiation of development outcomes are ongoing). 
Advocacy of simplistic, deterministic models of blue- 
print intervention (i.e., transfer of technology) or na- 
ive, populist processes of farmer participation (i.e., 
Farmer First) are unable to account for the social and 
political forces at play in the interaction of contrasting, 
sometimes conflicting, knowledge systems. Alterna- 
tive rural development methodologies, organizational 
structures, and institutional arrangements are needed 
to analyze difference, explore conflicts, recognize ne- 
gotiation processes, and seek common ground, if the 
high ideals of productive, sustainable, and equitable 
agricultural development are to be realized. 

In a far-reaching study of the introduction of 
farmer organization for self-managed development in 
Gal Oya, the largest and, at one time, the most rundown 
irrigation system in Sri Lanka, Uphoff (1992b: 303) 
has argued that a social science based on "Newtonian 
concepts of mechanistic cause and effect, of abstract 
impersonal forces acting at a distance, of linear rela- 
tionships where all parts are proportional and inter- 
changeable" is inadequate and misleading. Uphoff 
goes on to entreat us to develop a new "post-Newto- 
nian" social science: 

We need a social science oriented to the puzzles 
and potentials of energy rather than to the stable 
state of equilibrium or the dismal prognosis of 
entropy.. '1 post-Newtonian social science looks 
beyond reductionist either-or/zero-sum thinking to 
tap the social energy to be found in collective action 
and nonmaterial realities. The methods and assump- 
tions of positivist social science do not do justice to 
values, ideas, and motive forces like human solidar- 
ity. Because these have very real consequences - 
indeed, some inspiring possibilities - they deserve 
more attention than received within reductionist 
frameworks .... 
Instead of regarding the world as easy to disaggre- 

gate into separate variables and linear cause-effect 
relationships, "post-Newtonian" analysts describe it 
as dynamic and complex, sometimes rapidly changing 
and often chaotic. From this perspective, there is no 
single reality, but multiple, contested realities, each 

with potentially conflicting social and normative in- 
terests, and diverse and discontinuous configurations 
of knowledge. Within these multiple realities, knowl- 
edge is embedded in social processes that imply as- 

pects of power, authority, and legitimation; and they 
arejust as likely to reflect and contribute to the conflict 
between social groups as they are to lead to the estab- 
lishment of common perceptions and priorities. Such 
an understanding demands that we look closely at the 
issue of whose interpretations or models - those of 
scientists or farmers, men or women, rich or poor, old 
or young - prevail over those of other actors and 

under what conditions. To do this requires an investi- 
gation strategy that is open-ended and exploratory, 

rather than narrow and predetermined. The objectives 
of research are therefore to increase our understanding 
of complexity through iterative learning (a soft sys- 
tems approach), rather than the testing of specified 
hypotheses derived from theory (a hard systems ap- 
proach) (Checkland, 1984; Bawden, 1991, 1992). 

The contrasts between Farmer First and Beyond 
Farmer First approaches to knowledge and knowing 
are significant and far-reaching. As approaches to 
investigation each has its role and can provide impor- 
tant insights and benefits, as long as the limitations are 
recognized. However, as the most powerful and domi- 
nant form of knowledge, positivist Western science, in 
which many Farmer First promoters remain firmly 
rooted, rarely accommodates criticism: its authority 
and superiority tend to be assumed. This is reinforced 
by institutional incentives and professional norms in 
agriculture, as in many other fields. 

In this paper, we have not sought to provide a 
"totalizing critique" (Bernstein, 1983) that shows no 
hope of undistorted communication and dialogue be- 
tween "farmers" and agricultural scientists. Rather, 
our argument is that if the knowledges and capacities 
of rural people and conventional agricultural scientists 
and extensionists are to have any chance of articulating 
productively, then attempting to force RPK into a 
straightjacket imposed by the framework of formal 
science is unlikely to work. Instead, productive en- 
gagement s only possible when common ground is 
found. In some cases, farmers' experimentation may 
follow a positivist mode of inquiry, involving hypoth- 
esis testing through empirical exploration. In such 
cases, the marriage of RPK and science may be rela- 
tively uncomplicated. However, in many other situa- 
tions, agricultural science must change its approach to 
investigation in order to learn from farmers' knowledges 
and not simply assume that farmers must learn "good 
science" by being taught the ancient art of split-plot 
trials and the "tyranny of averages and norms" (Hack- 
ing, 1990). 

Where frameworks of local understandings are 
conditioned by sociocultural settings, where agricul- 
tural experimentation follows a "performance" rather 
than a rationalist plan and where power, politics, and 
influence affect the expression and application of local 
knowledges, alternative, post-Newtonian research/ex- 
tension approaches must be adopted if real communi- 
cation and understanding are to be realized. This, in 
turn, implies significant attitudinal and behavioral 
changes, methodological shifts, and associated institu- 
tional and organizational transformations in agricul- 
tural research and extension. 

Notes 
1. An earlier version of this paper wasprepared forthe IIED/ 

IDS BeyondFarmerFirst:Rural People'sKnowledge, 
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Agricultural Research and Extension Practice Work- 
shop, 27-29 October, 1992, Institute of Development 
Studies, University of Brighton, United Kingdom. For 
more on the Beyond Farmer First Programme, see 

Thompson, 1993b. 
2. There is a growing body of literature documenting these 

changes in farmer participatory research and extension 

(Bunch, 1985; Ashby, 1990; Lightfoot and Noble, 
1992; Thompson,1993a), participatory monitoring and 

evaluation (Rugh, 1986; Stephens, 1988; Davis-Case, 
1989), participatory technology development (ETC, 
1991; Reijntjes, et al., 1992) and participatory rural 
appraisal (Chambers, 1992a; Guijt and Pretty, ed., 
1992). Small, but crucial attitudinal and institutional 
changes have also been noted, although advocacy re- 
mains the primary thrust of this literature (Chambers et 
al., 1989; Chambers, 1992b; Pretty and Chambers 
1992; Farrington et al., 1993). 

3. Notable examples include the work of the International 
Potato Center (CIP) in Peru (cf., Rhoades,1987; Rhoades 

and Bebbington, 1988); the International Center for 
Tropical Agriculture (CIAT) inColombia(cf.,Ashbyet 

f, Sperling, al., 1987, 1990, 1992) and Rwanda (c 
1988); thelntemationalCropsResearchInstituteforthe 
Semi-Arid Tropics (ICRISAT) in India (cf., Kelley and 
Walker, 1991; Pimbert,1991); and more recently, the 

International Irrigation Management Institute (MQ in 
Sri Lanka (pers. corn., Douglas Vermillion, 1IED, 
London, UK, 1992); the International Institute for 
Tropical Agriculture (IITA) in Nigeria (pers. corn., 
John Thompson, LIED, London, UK, 1993); and the 
International Rice Research Institute (IRRI) in the 
Philippines (cf., Fujisaka,1992). 

4. Recent examples include Abedin and Chowdhury,1991, 
for Bangladesh; Dongol et at., 1991, for Nepal; 
Loevinsohn et al.,1991, for Rwanda; Sharland, 1989, 

for Sudan; Drinkwater, 1992; Sikana, 1990, 1992, for 
Zambia; plus others in Biggs, 1989; and Chambers et 
al., 1989. 

5. However, some recentpublications (cf., Chambers, 1992a, 
1992b, 1993) have shown a willingness to embrace 
these difficult issues and to promote their understand- 
ing as part of a "new professionalism" among develop- 
ment specialists. 

6. James Scott (1985, 1990) has written eloquently about 
"hidden transcripts" and "weapons of the weak" in 
relation to his work in Southeast Asia. We disagree, 
however, with his assimilation of them into prefabri- 
cated class categories to fit his neo-Marxist analysis, 
thus making the pieces of the social puzzle fit pre- 
defined class models. 
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ENCLOSURES OF THE MIND 
An Introduction to Intellectual Monopolies 

OVERVIEW 

A new industrial and agricultural rev- 

olution is underway that enables the 

private sector and transnational cor- 

porations to create monopolies over 

many biological processes and life 

forms through the use of intellectual 

property. Intellectual property laws 

now allow patents on living organ- 

isms and can be used to privatize 

indigenous knowledge. Biodiversity, 

a diminishing resource, has been 

adequately managed up to now by 

many indigenous farming societies 

and cultures. New life industries that 

use biotechnology and operate 

under intellectual property systems 

are poised to take control of valuable 

organisms and knowledge systems 

under international accords such as 

the Convention on Biological 

Diversity/Biodiversity Convention 

and the General Agreement on 

Tariffs and Trades (GATT). 

The New Act of Enclosure 

For most of history, security and the route to power have been invested 
in land: land to graze animals, gather food and medicine, collect fuel 
wood, and build shelters. In virtually every farming society, some por- 
tion of the available land is set aside as "the commons" for the entire 
community. Although there may be rules governing access to and use 

of the commons, often logically linked to seasonal or other biologically- 
determined factors, they have remained outside of private ownership. 

This was the situation in Europe until the agricultural revolution in the 
late 18th century, when powerful landlords, championing the cause of 
scientific progress and claiming the need to feed the continent's growing 
population, persuaded the governments of the day to allow them to buy 
the commons. What was not for governments to sell became the private 
property of the already-rich. Within a matter of decades, landlords 
fenced off the commons in a political coup that became infamous as 

the Acts of Enclosure. 

Europe's farming communities lost much of their most important land. 
Their access to forages and medicines was curtailed. Millions were driven 
from their ancestral lands either to labour in the factory towns of the 
new scientific revolution or to emigrate overseas to the Americas. 

Between 1770 (when Oliver Goldsmith wrote his tragic poem The 
Deserted Village about the impact of the Acts of Enclosure) and 1850, 

the British government granted almost 12,000 patents to inventors 
financed by landlords made rich through the enclosures. In this way, 
the movement to enclose the land in 18th and 19th century Europe 
financed the movement to enclose human minds. 

In the late 20th century, we are now in the midst of a new "act of enclo- 
sure" and on the threshold of another agricultural and industrial revolu- 
tion. The new revolution combines microbiology (or biotechnology) and 
micro-electronics (or informatics). The key to this micro-revolution lies 
in its control of information, especially information in the life sciences. 

The new act of enclosure is the intellectual property (IP) system that 
allows today's "landlords" of technology to expropriate our intellectual 
commons, which is the knowledge and skills of farming and indigenous 
peoples both today and back through history. 

The rationale for the new enclosure is disturbingly similar to the 

arguments made by landlords in Europe two centuries ago: 

A rapidly multiplying human population, say proponents of biotechnol- 
ogy, is in danger of running out of food and of destroying the viability 
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Ill fares the land, to hast'ning ills a prey, 
Where wealth accumulates and men decay... 

- Oliver Goldsmith, The Deserted Village, 1770 

of the entire planet. New, expensive, research-intensive biotechnolo- 
gies must be employed to feed the poor and protect the planet. 

For the new biotechnologies to succeed, the private sector and trans- 
national enterprises must be able to protect their massive research 
investment through the creation of monopolies that will enable them 
to control access to the inventions they generate on our behalf. Industry 
advocates argue that corporate science needs patents, trademarks, 
trade secrets, and plant breeders' rights (all intellectual property 
monopolies) in order to save the world from starvation. 

Although many people have some understanding of computers and micro- 
electronics that allow the manipulation of vast quantities of information, 
most of us are less familiar with biotechnology. Biotechnology works 
with the products, processes, and formulas of life. In the new biotech- 
nologies, micro-organisms, plants, animals, and even human genetic 
materials are merely raw materials to be manipulated, mixed and 
matched for the production of new life products that might feed or 
cure us or clean up our polluted planet. When the power of computer 
technologies to manage information is placed at the service of the life- 
manipulation powers of biotechnology, industry can take charge of the 
most powerful revolution in human history. When industry is allowed 
exclusive monopoly control over life information through intellectual 
property, an "enclosure of the mind" occurs. 

Until recently, this subject was confined to industry boardrooms and to 
an exclusive circle of trade negotiators. In light of recent international 
agreements, the new enclosure system has assumed enormous impor- 
tance for governments and people of the South. Forty percent of the 
world economy is based upon biological products and processes. The 
world's poor rely on biodiversity for 85% to 95% of their livelihoods. 
All this is at stake in the global drive to allow the patenting of living 
organisms. For farming and other rural communities, the struggle against 
the new enclosures of the mind is a fight for survival. 

Enclosing Diversity 
Biodiversity, once thought to be a bottomless bounty, is now a diminish- 
ing resource. Like any resource in the commercial world, scarcity 
increases its value. As the so-called raw material of the new biotechnolo- 
tlies, biodiversity (specifically the genes and gene complexes within 
diverse plant and animal species, microorganisms, and even human 

biotechnology 
Techniques that involve the use and manipulation 
of living organisms to make commercial products. 

Intellectual Property (IP) or Intellectual Property 

Rights (IPR) 
Laws granting legal monopoly protection to those 

who create ideas or knowledge. 

biodiversity 
All living organisms, their genetic material and the 

ecosystems of which they are a part, 

microorganisms 
Tiny living organisms, only visible with a 

microscope, that include algae, bacteria, fungi 
and one-celled animals. 
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beings) is gaining in economic significance. The control of the remain- 
ing diversity has both ethical and economic dimensions. 

We are losing 1% of the rain forest every year, 2% of our cereal crop 
diversity and 5% of our diversity in livestock breeds. Seventy percent 
of the coral reefs will be gone before the middle of the next century. 
Between a fifth and a half of all the rural cultures being practiced today 
will be extinct within another generation. Four fifths of the earth's bio- 
logical resources or bioresources are found in the lands and waters of the 
South. The cash-poor but gene-rich tropical and sub-tropical regions of 
the world harbour a vast (if declining) cornucopia of living organisms 
in unique ecosystems ranging from rain forests to range lands to coral 
reefs. Within these ecosystems lie possible solutions to food security, 
livestock fertility, human senility, industrial lubricants, and textile dyes. 

Finding the economically-important genetic combinations among tens 
of millions of species can be a daunting and expensive proposition. The 
cost-efficient route to biological resources, therefore, is to tap the knowl- 
edge of the farming and indigenous communities whose genius has 
nurtured and developed bioresources for hundreds of generations. 

Industry's dependence upon the knowledge and advice of rural and 
farming communities is a source of considerable discomfort to corpora- 
tions and Northern governments. Dependence implies debt and benefit- 
sharing. It is more convenient to promote the assumption that the most 
valuable biodiversity remains undiscovered and wild. 

But, the biological resources of the South are seldom wild, unstudied, 
unmanaged or even unimproved. The people who live with and depend 
upon biodiversity for their survival know it well and are the best (often, 
the only) means to developing these resources for wider uses. 

Enclosing Minds 

The South's farmers were the first to domesticate almost all of the world's 
major crop and livestock species. Farmers shared and adapted these 

species across millions of micro-environments long before the 20th century 
era of so-called "scientific" breeding. In a world where agriculture is 

becoming monoculture and farmers' fields take on the appearance of fac- 
tory production lines, it is only in the centres of genetic diversity of the 
South that fields retain the genetic diversity critical to global food security. 
The accumulated and intimate understanding of farming communities, not 
just of individual species but of the complex inter-relationships between 
species and the wider ecosystem, makes their knowledge invaluable. 

American cabinet officials estimate that the annual value of the South's 
germplasm contribution to two leading US crops was at least US$10.2 
billion.' Flows of crop genes from farmers' fields in the South to other 

4 



farmers in the North, mainly via cooperative international agricultural 
research programmes, is estimated conservatively at US$5 billion per 
year.2 Many Northern scientists acknowledge that some major food crops 
in industrialized countries would disappear altogether were it not for 
regular infusions of crop genes from the South. 

Recognition of the contribution of the South's farmers to the North's 
food security is coming almost too late. A century that began with 
almost all of human society living in rural areas will end with almost 
half of us living in cities. Of those still on the land, at least half have 
been forced to surrender their local ecological and technological under- 
standing of agriculture and biodiversity for an externally-controlled sys- 
tem of industrial agriculture. As farming societies lose their language 
and culture, so goes their agriculture. Surely, it is long past time to con- 
serve not just the planet's bioresources but also the ecotechnologies of 
its rural communities. 

Enclosing Life 

The economic force behind the new act of enclosure is the biotechnology 
industry, a conglomeration led by pharmaceutical and specialty chemical 
companies with markets ranging from seeds and pesticides to drugs and 
plastics. It is also known as the "genetics supply" industry. More accu- 
rately, however, it should be known as the life industry, consisting of 
a relatively few, multi-billion dollar enterprises which use bioresources 
and processes for commercial purposes. 

With the advent of new genetic technologies, the structure of industry 
has changed dramatically. Though mergers, acquisitions and product 
diversification are hardly new strategies for corporate concentration, 
biotechnology has brought a new dimension to standard market monop- 
oly practices. Genes or bioresources, whether from fields or fungi, can 
be engineered and adapted to a wide range of end-uses, including agri- 
cultural, pharmaceutical, or food processing products. Corporations have 
become biopirates in search of biological treasures found only through 
the road maps in the minds of farming communities. 

With the new enclosure of life by the intellectual property system, the 
industrialized world is effectively cutting out these Southern contributors 
of seeds and expertise from commercial benefit, by granting its own 
inventors or breeders an intellectual property monopoly over plant and 
animal varieties. 

Rural communities have contributed massively to the global pharmaceu- 
tical industry. In 1990, for example, about one quarter of the world's 
pharmaceuticals were derived from plants, with an annual sales value of 
US$43 billion.' About three-quarters of these drugs, with an estimated 

centres of genetic diversity 
Locations where the world's food crops are found 

to have the greatest genetic diversity. 

germplasm 
The total genetic variability, represented by germ 

cells or seeds, available to a particular population 

of organisms. 

life Industry 

Multi-million dollar industry comprised of 

enterprises that use biological resources 

and processes for commercial purposes. 

biopirates 
Those who use intellectual property rights to 

legitimize the exclusive ownership, appropriation 

and control of biological resources and knowledge. 
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The 6 basic forms of 
intellectual property 

Patents 

Plant breeders' rights 

Copyright 

Trademarks 

Industrial designs 

Trade secrets 

In recent years, these six types have seen a 

number of variations, designed to cover such 

things as microorganisms, computer circuitry 
and computer programmes. All operate by 

exclusion. They give a monopoly to the owner 
of intellectual property, who is granted the legal 

right to exclude others from making or using 

the protected creation without permission. 
Patents and plant breeders' rights are the two 
forms of intellectual property most relevant to 

living organisms. 

yearly sales value of US$32 billion, were "discovered" by pharmaceuti- 
cal corporations because of their prior use in indigenous medicine. Yet 
traditional healers and indigenous communities have seldom been recog- 
nized or compensated, despite their ongoing contribution to science and 
industry. 

The proportion of the pharmaceutical trade that is plant-derived is predicted 
to grow. One quarter of the 500 million medical prescriptions written each 
year in the US involves a pharmaceutical derived from a leafy plant. The 
sales value of these prescriptions in 1990 was estimated to be US$11 billion 
a year.' Until recently, it was not permissible in many industrialized 
countries to patent drugs that were important to human well-being. In 
the new era of enclosure, all industrialized countries now allow patents 
on pharmaceuticals. 

With the growth of biotechnology, industry and scientists are using intel- 
lectual property to gain monopoly control over biological resources and 
the knowledge of farming communities from the South for 17 to 25 years. 
This is biopiracy. For farmers and farming communities it may mean 
having to pay for the products of their own genius. It will certainly 
mean they go unrewarded for their contribution to corporate profits. 

Enclosing Strategies 
That biodiversity is declining, that corporations are becoming more 
concentrated, or even that the South's bioresources are being pirated, 
is something less than news. That something as esoteric as intellectual 
property plays a significant role in all this is probably more of a surprise. 

Intellectual property encompasses a group of laws that were intended to 
protect inventors and artists from losing control over their intellectual 
creations, such as sewing machines, books, or pottery designs. Everyone 
from Galileo to Pasteur and Picasso has used intellectual property to 
make sure that others didn't steal their inventions or creations. The theory 
is that intellectual property laws give inventors and investors confidence 
that their work will be rewarded and not pirated. Without that assurance, 
IP supporters argue, inventors wouldn't invent and investors wouldn't 
put up the research funds they need. 

Over time, intellectual property regimes have grown into mechanisms 
that allow corporations, not individual inventors, to protect markets rather 
than ideas. Rather than ensuring that inventors have an opportunity for 
reward, IP provisions now grant exclusive monopolies that are scale- 
biased to allow major enterprises to trade technologies among themselves 
and keep smaller enterprises out of the marketplace altogether. 

The protection of knowledge is not unique to Europeans. Specialization 
of knowledge, and rules governing access to certain types of knowledge, 
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are found in virtually all societies. But patent laws are a European 
invention of the 19th century, and were designed to defend the factory 
machinery of the agricultural and industrial revolutions. Intellectual 
property laws were not intended to allow monopolies over the products 
and processes of life. Most national laws in Europe went to great lengths 
to exclude IP over living materials, foods or medicines. Yet in the past 
few decades it has become increasingly common for intellectual property 
to be granted in all of these prohibited areas. 

This has happened in two ways: 

Plant breeders' rights (also known as "plant variety protection" laws) 
were introduced in most industrialized countries in the 1960s and 
1970s. These laws granted legal monopolies (more limited than 
patents) to those who developed new varieties of plants such as 
wheat or bean varieties. 

Beginning in 1980, court decisions in the United States opened the 
floodgates to the patenting of all living organisms, including plants, 
animals, genes, microorganisms and even human genetic material. 

Owning intellectual property over living things is not like owning indi- 
vidual cows or fruit trees, a vegetable garden, a rice harvest, or a fish 
pond. It is a different and more far-reaching form of ownership. The 
distinction can be likened to the difference between owning a bucket (or 
lake) full of water, and owning the chemical formula for water. A patent 
holder for water's chemical formula would have the right not only to 
decide who could have access to a particular lake, but to any water any- 
where, and to the use of the chemical formula for any purpose. 

When someone has intellectual property rights over a new wheat variety, 
for instance, anyone else who grows it must pay a royalty to the intellec- 
tual property holder. In fact, it is more and more possible for IP holders 
to prohibit farmers from saving seed for the next year's planting or to 
exchange seed with neighbours. Under patent laws, it is also possible 
to monopolize the parts of a plant or animal such as specific genes or 
genetic characteristics. If someone is granted a patent on a gene that 
determines an inherited plant or animal trait, or controls the onset of a 
human disease, they acquire enormous power in the marketplace because 
they set the conditions for access and sale of the patented technology. 
Others must obtain a license from the intellectual property holder to use it. 

By legal sleight of hand, the inherited characteristics of living organisms, 
the building blocks of life itself, are defined as intellectual property. They 
are protected by monopoly rights and traded as commodities in the global 
market place. In recent years, in fact, intellectual property has become a 
trade and environment issue in international treaties. 

patent 

A form of intellectual property law that legally 

recognizes a product as novel, useful and 

"non-obvious". 

plant breeders' rights 

A form of intellectual property law that legally 

grants a plant breeders' certificate to those who 
develop new plant varieties. 
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Enclosing Global Conventions 

Until very recently, intellectual property was subject only to national 
legislation. In the mid-1990s, however, it became an international oblig- 
ation. After eight years of heated negotiation, 1994 saw the conclusion 
of the Uruguay Round of the General Agreement on Tariffs and Trade 
(GATT) and the creation of the World Trade Organization (WTO) 
which came into being in January 1995 to administer the multilateral 
accord. By January 1996, the WTO had 115 member states, most of 
them from the South. 

General Agreement on Tariffs and Trades (GATT) 

International negotiating forum, founded in 1947, 

for industrialized nations to regulate trade and 

tariff arrangements. 

World Trade Organization (WTO) 

International body which came into being on 

January 1st, 1995 to monitor GATT agreements 

and pursue global trade objectives. 

Trade-Related Aspects of Intellectual Property 

(TRIPS) 
GATT/WTO agreement negotiated in 1994 that 
requires member nations to conform to industrial 

country standards of intellectual property and sets 

down minimum requirements for intellectual 

property coverage of living organisms. 

Convention on Biological Diversity or 

Biodiversity Convention 

Legally-binding international agreement for 
conservation and sustainable use of biodiversity 
which came into force in December 1994. 

bioprospectors 
Companies and individuals who explore, extract 
and screen genetic diversity and indigenous 
peoples' knowledge for commercially-viable 
genetic resources. 

For the first time in history, the WTO/GATT agreement includes a little- 
known section on Trade-Related Aspects of Intellectual Property 
(TRIPS), which represents the globalization of the intellectual enclosure 
system. The powerful WTO now obligates signatories who don't already 
have such legislation to adopt intellectual property laws for plant varieties 
and microorganisms. Many have observed that this is an assault on 
national sovereignty, in an area historically left to national discretion. 
Until TRIPS, all nations were free to determine whether and how they 
would recognize intellectual property. 

Most developing countries, and some European states, had chosen not to 
permit patents on food, pharmaceuticals, or other human essentials. The 
new accord fundamentally undermines this sovereign right. The effect of 
this imposition will be to legalize and facilitate the North's appropriation 
of resources and knowledge from the South. Over 99% of all patents and 
plant breeders' certificates on living organisms are held in the North. 
Under TRIPS, the only intellectual property in the world that is not 
protected is the genius of farming and other rural societies. The WTO 
legitimates the piracy of community innovations on a global scale. 

Not long before the WTO deal was signed, the Biodiversity Convention 
came into force, following its adoption in 1992 at the UN Conference on 
Environment and Development (UNCED or Earth Summit) in Rio de 
Janeiro, Brazil. The convention is a legally binding document that had 
been ratified by 128 governments as of October 1995. It makes several 
references to the conservation of indigenous knowledge in rural societies, 
and to the critical role that farmers can play in nurturing biodiversity. The 
Convention also includes clauses endorsing intellectual property over life 
forms. Yet neither protection of farming communities' knowledge nor the 
implications of the Convention's intellectual property clauses have been 
fully spelled out by signatories to the agreement. 

The Convention, like the WTO, facilitates the expropriation of biological 
resources and knowledge from the South, especially in its articles on 
access to genetic resources and technology transfer. It encourages one- 
to-one, bilateral arrangements between those (mostly corporations) who 
want access to resources and knowledge, and governments which are 
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deemed to have sovereign control over the resources that corporations 
may want. Yet the Convention proposes no binding multilateral para 
meters or internationally-accepted code of conduct for such negotia 
tions. Tragically, while granting sovereignty to governments over the 
indigenous knowledge and the resources of rural societies, the Conven- 
tion fails to spell out any protection for community innovation systems. 
Farming communities risk being played off against one another by 
corporate bioprospectors and even by their own governments. Review-ing 
the Biodiversity Convention, a Ciba-Geigy (now Novartis) official wrote 
that the agreement could be interpreted to do a better job protecting 
intellectual property than the WTO.5 

The WTO and the Biodiversity Convention could amount to a pincer 
movement, threatening the genius and genetic resources of farming com- 
munities. But the pincer is by no means closed. The Convention is now 
engaged in a multi-year process of negotiation over its approach to 
indigenous knowledge and intellectual property. The WTO will review 
its intellectual property chapter in 1999. No developing country is obliged 
to adopt IP legislation consistent with TRIPS until at least the year 2000. 
"Least-developed" countries (a term not yet defined by the WTO) have 
until 2004. There is scope for change and cause for optimism. 
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Indigenous and Scientific Knowledge: Some Critical Comments 

Arun Agrawal 

The distinction between indigenous and Western/scientific knowledge can present problems for 
those who believe in the significance of indigenous knowledge for development. This article 
examines some of the contradictions and ironies involved in accenting the importance of 
indigenous knowledge, with a view to eliciting a dialogue on the subject. The last part of the 

article tentatively explores a number of possible ways out of the dilemma. 

Introduction 

In the decades since the Second World War, the rhetoric of development has gone through 
several stages--from its focus on economic growth, to growth with equity, to basic needs, to 
participatory development, to sustainable development. (Bates, 1988; Black, 1993; Hobart, 1993; 

Watts, 1993). Today indigenous knowledge is seen as pivotal above all in discussions on 
sustainable resource use and balanced development (Brokensha et al., 1980; Compton, 1989; 

Gupta, 1992; Niamir, 1990; Warren, 1990). This orientation is in stark contrast to the views of 
many earlier theorists, who saw traditional knowledge and institutions as obstacles to 
development. 

The focus on indigenous knowledge clearly heralds a long overdue move. It represents a shift 
away from the preoccupation with the centralized, technically oriented solutions of past decades, 

which failed to improve the prospects of most of the world's peasants and small farmers. By 
highlighting the possible contribution to be made by the knowledge which is in the hands of the 
marginalized poor, current literature focuses both attention and resources on those who most 
need them. Recognizing the validity of many of the arguments employed by the theorists of 
indigenous knowledge, this article attempts to generate a debate on the concept of indigenous 
knowledge by suggesting that there are certain contradictions and conceptual weaknesses in most 
of the writings on indigenous knowledge. 

The Presumed Basis for Indigenous Knowledge 

In the positive response that has hailed the emergence of the most recent focus of development 
practitioners, one may be prompted to ask what is new about the rhetoric and practice of 
indigenous knowledge. Surveying some of the major works on the subject, the following claims 
can be distinguished. Indigenous knowledge differs from Western or scientific knowledge on: 

substantive grounds--because of differences in the subject matter and characteristics of 
indigenous and Western knowledge; 
methodological and epistemological grounds--because the two forms of knowledge 
employ different methods to investigate reality; 
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contextual grounds--because traditional/indigenous knowledge is more deeply rooted in 
its environment (Banuri and Apffel-Marglin, 1993; Chambers, 1980:2; Dei, 1993; Howes 
and Chambers, 1980:330; Warren, 1989 and 1990:1). 

To ignore people's knowledge is almost to ensure failure in development (Brokensha et al., 
1980:7-8). 

Since indigenous knowledge is essential to development, it is often suggested that it must be 
gathered and documented in a coherent and systematic fashion (Brokensha et al., 1980; Warren 
et al., 1993). As more studies of indigenous knowledge become available, its relevance to 
development will become self-obvious. Such studies, so the argument goes, should be archived 
in national and international centres in the form of databases; the information in these databases 
could be systematically classified. The collection and storage of indigenous knowledge should be 
supplemented with adequate dissemination and exchange among interested parties, using 
newsletters, journals and other media (Warren et al., 1993). 

In accenting the importance of indigenous knowledge, however, theorists of indigenous 
knowledge are caught on the horns of a dilemma. (Brokensha et al., 1980; Chambers et al., 1989; 
Warner, 1991; Warren et al., 1991) On the one hand, their focus on indigenous knowledge has 
gained them an audible presence in the chorus of development. At the same time, talking about 
indigenous knowledge commits them to a dichotomy between indigenous and Western 
knowledge--a dichotomy that many earlier anthropologists, including Malinowski, Boas, 
Levi-Bruhl, Mauss, Evans-Pritchard, Horton and Levi-Strauss have already debated. In dazzling 
analyses of 'primitive' and modern cultures and systems of knowledge, Levi-Strauss (1962, 
1966), for example, anticipated many of the arguments advanced today to create a demarcation 
line between indigenous and Western knowledge'. Levi-Strauss suggested that 'primitive' cultures 
are more embedded in their environments than modern cultures; 'primitive' peoples are less prone 
than scientific investigators to analytic reasoning, that might question the foundations of their 
knowledge; and 'primitive' thought systems are more closed than scientific modes of thought. 
Unfortunately, neither Levi-Strauss's arguments nor current attempts to separate indigenous 
knowledge from Western knowledge can be sustained. This article further suggests that the 
strategy of archiving and disseminating indigenous knowledge runs contradictory to the very 
conceptual basis of what is seen to be 'indigenous' in indigenous knowledge. 

Problems Related to the Category of 'Indigenous Knowledge' 

The attempt to create two categories of knowledge-- indigenous/traditional vs. 
Western/scientific--ultimately rests on the possibility that a small and finite number of 
characteristics can define the elements contained within the categories. But the attempt fails on 
each of the three counts: substantive, methodological and contextual. 
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(a) substantive differences 

There are differences between indigenous and Western knowledge with respect to their history 
and distinctive characteristics. However, the presumption that indigenous knowledge is 

concerned with the immediate and concrete necessities of people's daily livelihoods, while 
Western knowledge attempts to construct general explanations and is one step removed from the 
daily lives of people, does not hold water. There is scarcely any aspect of life in the West today 
that does not bear the imprint of science. 

At the same time, many writers on indigenous knowledge agree that it also encompasses 

'non-technical insights, wisdom, ideas, perceptions and innovative capabilities' (Thrupp, 
1989:139). Indeed, by what yardstick of common measure-- without creating completely 
meaningless categories--can one juxtapose a Hume and a Foucault, a Derrida and a Von 
Neumann, or a Said and a Fogel? And by what tortuous stretch of imagination would one claim 
that there are similarities between the Azande beliefs in witchcraft (Evans-Pritchard, 1936), and 
the decision-making strategies of the Raika shepherds in Western India (Agrawal, 1993), or 
between the beliefs of different cultures on intersexuality (Geertz, 1983:80-4), and the marketing 
activities in traditional peasant communities (Bates, 1981; Schwimmer, 1979)? 

Thus, on the one hand, there are striking differences between philosophies and several forms of 
knowledge commonly viewed as either indigenous or Western. On the other hand, we may also 
discover that elements separated by this artificial divide share substantial similarities, as, for 
example, agroforestry and the multiple tree-cropping systems of smallholders in many parts of 
the world (Rocheleau, 1988; Thrupp, 1989); agronomy, and the indigenous techniques for the 
domestication of crops (Reed, 1977; Rhoades, 1987); taxonomy and the plant classification 
systems of the Hanunoo or the potato classification systems of Peruvian farmers (Conklin 1957; 
Brush, 1980); or rituals surrounding football games in the United States and, to use a much 
abused example, the Balinese cockfight. 

The classification into indigenous and Western knowledge fails not only because there are 

similarities across these categories and differences within them. The attempt founders at another, 
more fundamental, level as well. It seeks to separate and fix in time and space (i.e., separate as 

independent and fix as stationary and unchanging) knowledge systems that can never be so 
separated or fixed. In the face of evidence that suggests contact, diversity, exchange, 
communication, learning and transformation among different systems of knowledge and beliefs 
(Levi-Strauss, 1955; Wallerstein, 1974 and 1979; Wolf, 1982), it is difficult to adhere to a view 
that separates indigenous and scientific/Western knowledge. 

(b) methodological and epistemological differences 

Some indigenous knowledge theorists have argued that science is open, systematic, objective and 
analytical. It advances by building rigorously on prior achievements. Indigenous knowledge, 
however, is closed, non-systematic, holistic rather than analytical, without an overall conceptual 
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framework, and advances on the basis of new experiences, not on the basis of a deductive logic 
(Banuri and Apffel-Marglin, 1993; Howes and Chambers, 1980). Given the failure of numerous 
philosophers of science, including Leibniz, Popper, Carnap, Grunbaum and Lakatos, to find 
satisfactory demarcation criteria between science and non-science, it is, perhaps, unnecessary to 
undertake a tedious investigation of the limitations of such a claim--that would constitute, as it 
were, a reinvention of the wheel. Most philosophers of science have long abandoned the 
hope of a satisfactory methodology for distinguishing science from non-science. From the 
collapse of Bacon's recipe for the advancement of learning, to the failure of the logical positivists 
of the Vienna School in the first half of the 20th century to find verification criteria that could 
separate science from meaningless metaphysics, to the demise of Popper's and Lakatos's 
demarcation principles--the history of attempts to delineate scientific methodologies is littered 
with the debris of shattered theories (Kulka, 1977). 

Feyerabend's (1975) attacks on the dogmatism and intolerance of scientists towards insights and 
methods of inquiry outside established, institutionalized science are sufficiently on target that 
even his avowed critics accept them (Tibbetts, 1977:272). At the same time, as Dirks et al. 

(1994:3) remark, it was the virtual absence of historical investigation in anthropology which 
made cultural systems appear timeless, at least until ruptured by 'culture contact'. In such a 

situation it is impossible to insist upon the openness of science to attempts aimed at dislodging it, 
or the closed nature of traditional knowledge systems. 

(c) contextual differences 

Indigenous knowledge is often seen to exist in a local context, anchored to a particular social 
group in a particular setting at a particular time. Western knowledge, on the other hand, has been 
divorced from an epistemic framework in the search for universal validity (Banuri and 
Apffel-Marglin, 1993:11/13). One may well question whether such a distinction makes sense. 

One of the most devastating critiques of technical solution-oriented development policies of the 
last five decades has been that they ignored the social, political and cultural contexts in which 
they were implemented. But if attempts to implement Western technically oriented solutions 
failed because they did not recognize the imperatives entailed by different socio-political-cultural 
contexts, it is likely that the so-called technical solutions are as anchored in a specific milieu as 

any other system of knowledge. 

When contemporary philosophers of science attempt to understand what scientists do (Kuhn, 
1962; Barnes and Bloor, 1982; Knorr and Cetina, 1981; Latour and Woolgar, 1979), they focus 
on the social moorings of science, and in so doing question the stock assessment of science as 

objective and rational. More recent accounts emphasize scientific practice and the context 
upon which scientists draw to create scientific products such as instruments, facts, phenomena 
and interpretations. By insisting on the 'multiplicity, patchiness and heterogeneity of the space in 
which scientists work' (Pickering, 1992:8), this view of science as practice and culture 
successfully goes beyond not just earlier epistemologies rooted in rationalism, but also the later 
reductive representations that saw science 'as relative to culture (Kuhn, Feyerabend), [or] as 
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relative to interests (Sociology of Scientific Knowledge)' (Pickering, 1992:7). The discursive 
space thus purchased foregrounds the practices of science, and can form a valuable resource for 
the construction of epistemic foundations. To successfully build new epistemic foundations, 
accounts of innovation and experimentation must bridge the indigenous/Western divide. 

In examining specific forms of investigation and knowledge creation in different countries and 
different groups of people, we can allow for the existence of diversity within what is commonly 
seen as Western or as indigenous. At the same time we can find a common link in the 
concentration on the ways in which 'indigenous' or 'Western' scientists create knowledge. Instead 
of trying to conflate all non-Western knowledge into a category termed 'indigenous', and all 
Western knowledge into another category, it may be more sensible to accept differences within 
these categories and perhaps find similarities across them. 

Conserving Indigenous Knowledge 

According to most theorists, the prime strategy for conserving indigenous knowledge is ex situ 
conservation, i.e., isolation, documentation and storage in international, regional and national 
archives. (Brokensha et al., 1980; Ulluwishewa, 1993; Warren, 1989; Warren et al., 1993) This is 
technically the easiest and politically the most convenient strategy, but it is unconsciously yet 
fatally at odds with the desire to maintain distinctions between scientific and indigenous 
knowledge. 

First, if indigenous knowledge is inherently scattered and local in character, and gains its vitality 
from being deeply implicated in people's lives, then the attempt to essentialize, isolate, archive 
and transfer such knowledge can only seem contradictory. If Western science is to be condemned 
for being non-responsive to local demands, and divorced from people's lives, then centralized 
storage and management of indigenous knowledge lays itself open to the same criticism. 

Second, because of the dynamic nature of indigenous knowledge and its changing character 
against the background of the changing needs of peoples, the strategy of ex situ conservation 
seems particularly ill-suited to preserving indigenous knowledge. Such strategies, advanced in 
another context to combat the erosion of biodiversity and save genetic germplasm, are 
increasingly being viewed as inadequate and unsatisfactory (Altieri, 1989; Falk, 1990; Hamilton, 
1994; Wilson, 1992). When biologists recognize that ex situ conservation is a defective strategy 
to preserve physically distinguishable entities such as seeds and plants, it seems ironic that we 
are advocating the same problematic strategies to preserve knowledge which is integrally linked 
with the lives of people and is constantly changing. However, the ultimate irony in the attempt to 
valorize indigenous knowledge may lie in the willingness to adopt the methods and instruments 
of Western science. Thus few theorists accept the utility of indigenous knowledge in itself, and 
most writings first propose the validation of indigenous knowledge by means of scientific 
criteria. (Massaquoi, 1993; Rajan and Sethuraman, 1993; Richards, 1980). If Western science is 
the ultimate arbiter of knowledge, then there seems little point in advocating the distinction 
between scientific and indigenous knowledge. 
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Different Directions? 

If the primary motive for highlighting the knowledge of the marginalized poor is to find them a 

greater voice in development, then it would seem preferable to foreground this objective, rather 
than framing it in terms of the confounding rhetoric of indigenous vs. Westem/scientific 
knowledge. If indigenous knowledge systems are disappearing, it is primarily because the 
pressures of modernization and cultural homogenization, under the auspices of the modem 
nation-state and the international trade system, threaten the lifestyles, practices and cultures of 
nomadic populations, small agricultural producers and indigenous peoples. The appropriate 
response from those who are interested in preserving the diversity of different knowledge 
systems, might then lie in attempting to reorient and reverse state policies to permit members of 
threatened 
populations to determine their own future, thus facilitating in situ preservation of indigenous 
knowledge. In situ preservation cannot succeed unless indigenous populations and local 
communities gain control over the use of the lands on which they dwell and the resources on 
which they rely. Those who are seen to possess knowledge must also possess the right to decide 
on how to conserve their knowledge, and how and by whom it will be used. 

In situ preservation may make knowledge more costly for those outsiders who wish to gain 
access to it for free dissemination. The mechanics of such preservation are little understood and 
may pose significant political and ethical challenges. To these and similar objections, there are 

two simple rejoinders: 

ex situ preservation of indigenous knowledge is likely to fail-- creating only a mausoleum 
for knowledge; 
ex situ conservation, even if it is successful in unearthing useful information, is likely to 
benefit the richer, more powerful constituencies--those who have access to international 
centres of knowledge preservation--thus undermining the major stated objective of 
conserving such knowledge: to benefit the poor, the oppressed and the disadvantaged. 

Conclusion 

This article began by questioning the presumed distinction between indigenous and Western 
knowledge, and this had two immediate consequences. The interrogation undermines the 
possibility that any piece of knowledge can be forever marked or fixed as 'indigenous' of 
'Western'. Indeed, I suggest that the attempt to create distinctions in terms of indigenous and 
Western is potentially ridiculous. It makes much more sense to talk about multiple domains and 
types of knowledge, with differing logics and epistemologies. It is something of a 

contradiction--though an unavoidable one--that the same knowledge can be classified one way or 
the other, depending on the interests it serves, the purposes for which it is harnessed, or the 
manner in which it is generated. 
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Second, and more significantly, I argue for the recognition of a basic political truism. Necessarily 
anchored in institutional origins and moorings, knowledge can only be useful. But it is useful to 
particular peoples. Specific strategies for protecting, systematizing, and disseminating knowledge 
will benefit different groups of people in different ways. The recognition of this simple truism is 

obscured by the confounding labels of 'indigenous' and 'Western'. It is only when we move away 
from the sterile dichotomy between indigenous and Western, or traditional and scientific 
knowledge, that a productive dialogue can ensue which focuses on safeguarding the interests of 
those who are disadvantaged. 
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Scientific knowledge systems have received increasing criticism within the social science literature while indigenous knowledge 
systems are often over-optimistically presented as viable alternative ways of knowing. This paper argues that we need to search 

for more effective and creative interactions between indigenous knowledge and scientific knowledge systems. I discuss the strengths 
and the weaknesses of both scientific and indigenous knowledge systems, then use three examples to illustrate the strengths and 
limitations of indigenous knowledge systems. I then draw on these examples to indicate in what situations we should look for 
guidance and ideas from indigenous knowledge systems. The paper closes with a discussion of how scientists, social scientists 
and people with local knowledge can better work together to improve agricultural and natural resource management systems. 
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RECENT YEARS have seen an increasingly polemical debate 
concerning how well agricultural science and technology 

have performed in developing solutions to problems of increasing 
agricultural production and alleviating world hunger. On the 
one hand are those individuals who argue that agricultural science 
has been extraordinarily effective in increasing food production, 
thus staving off Malthusian predictions of mass starvation. These 
individuals argue that further applications of science are needed 
because of continuing population growth. 

Especially among humanists and social scientists, however, 
there is an increasing questioning of agricultural science and 
technology because their application has not led to socially just 
or ecologically sustainable societies. The world is producing 
far more food per capita, but much of this food has been used 
to provide those with economic means to have an increasingly 
affluent diet while there are still masses of starving people. 
Further, there is a growing recognition that the technologies used 
for this increased production are not sustainable and, in many 
cases, environmentally damaging (Brown 1989, Commoner 1971, 

Hightower 1973). 
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Construction (or in many cases, reconstruction) of a more 
sustainable and socially just agriculture has led many individ- 
uals to argue that we need to give greater attention to indigenous 
knowledge systems (Brokensha, Warren, and Werner 1980; Rich- 
ards 1985; Thrupp 1989; Warren 1991a). Their arguments are 
based on: 1) the need to create more appropriate and environ- 
mentally friendly technologies; 2) empowering people like 
farmers to have greater control over their own destinies; and 
3) creating technologies that will have more just socioeconomic 
implications. 

This literature has often been ignored by agricultural scien- 
tists because of the sometimes missionary fervor with which 
proponents preach the virtues of indigenous knowledge sys- 
tems.I Scientists are blamed for the ecological and inequality 
problems that exist and the implication made is that all we need 
do is learn the local knowledge systems of farmers and we will 
have many of the answers to development ills. Agricultural sci- 
entists are understandably wary of such perspectives. 

My purpose in this paper will be to establish a framework 
for creating more effective and creative interactions between 
indigenous knowledge and scientific knowledge systems. I will 
first discuss the strengths and the weaknesses of both scientific 
and indigenous knowledge systems, then use three examples to 
illustrate the strengths and limitations of indigenous knowledge 
systems. I will draw on these examples to indicate in what sit- 
uations we should look for guidance and ideas from indigenous 
knowledge systems. I will close with a discussion of how sci- 
entists, social scientists and people with local knowledge can 
better work together to improve agricultural and natural resource 
management systems. 
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"Traditional" Scientific Knowledge Systems 

Table 1 summarizes, based on a diversity of positive and neg- 
ative critiques, the means by which scientific knowledge systems 
work, the implications of these systems for utilization of resources 
such as land, labor, and capital, and the outputs of such systems. 
While it might be argued by scientists that their methods do 
not necessarily imply the kinds of resource utilization and goals 
found in Table 1, many analysts of trends in world agriculture 
see these as potential problems (e.g., Brown 1989, Commoner 
1971, Hightower 1973, NRC 1989, Pimentel and Pimentel 1979). 
Most of them can also be found in the currently fashionable 
"post-modernist" critiques of scientific knowledge systems. 

Following many other critiques of science, for example, Klop- 
penburg argues that the approach used to produce scientific facts 
is Cartesian reductionism, or the process of " .. breaking a 

problem down into discrete components, analyzing these sep- 
arate parts in isolation from each other, and then reconstructing 
the system from the interpretations of the parts" (1991:530). 
Further, he follows Latour in suggesting that the goal of science 
is to produce "immutable mobiles" (Latour 1986:7-14)-infor- 
mation that can be transferred without transformation to any 
spatial or social location. That is, science searches for knowl- 
edge that does not change depending on the context (i.e., is im- 
mutable), thus it should be possible to easily relocate knowl- 
edge from the specific circumstances in which it is created to 
other contexts (i.e., make it mobile). 

The strengths of scientists are that a) they come to know an 

extraordinary amount about very limited areas of knowledge; 
b) they become very savvy about the principles or mechanisms 
by which things work (through the construction of theoretical 
knowledge); c) they have a very effective means-the scientific 
method-by which to approach problems and to engage in ex- 
planation; and d) the knowledge that is produced is transferable 
across time, space and societal setting.'- 

As practiced, these strengths have also created problems for 

TABLE 1 Current Knowledge System Characteristics 

Traditional scientific Traditional indigenous 
knowledge. systems knowledge systems 

Means used to study phenomena 
Specialized, partial General, holistic 
Based on experimentation Based on observation 
Immutable mobiles Mutable immobiles 

Resource utilization characteristics 
Dependent on external resources Dependent on local resources 
High input 
Land intensive 

Labor saving 
Market risk 
Specialized adaptive strategies 

Low productivity for energy 

inputs 
Cultural disjunctions 
Profit goals 

High potential for degradation 
Not sustainable 

Outputs 

Low input 
Land extensive 
Labor demanding 
Environmental risk 
Diverse adaptive strategies 

Low productivity for labor 
inputs 

Culturally compatible 
Subsistence goals 

Low potential for degradation 
Sustainable with low 

population densities 

science. The reductionism of science often leads to a woeful 
ignorance of the wider context within which the particular phe- 
nomena under study occur. One problem is that the selection 
of phenomena to be studied is determined by the ability to break 
it down to "researchable pieces" Complex systems and those 
characterized by myriad interactions are likely to be ignored. 
A second problem is that scientists often advocate the change 
of one part of the system without paying attention to the results 
for the overall system.3 A third problem is the tendency to focus 
only on the short term, not looking at what the potential long 
term implications of a change in technology might be. 

More problematic perhaps is that science has created a cer- 
tain hubris among those who practice it. Many scientists have 

lost touch with the ultimate goals of what they are trying to ac- 

complish because of their isolation. As Kloppenburg (1991:530) 

puts it: "As Cartesian science is elaborated and institutionalized 
in laboratories, it loses touch with the local knowledge and 

everyday experiences ..." At its worst, this attitude leads to 

an assertion that research is value-free and that scientists need 

not be concerned about the ethical, social, or ecological con- 
sequences of their research. More benign, but potentially as 

dangerous, is that scientists denigrate the knowledge and expe- 
rience of non-scientists. 

Thus, the applications of science to agriculture and natural 
resource utilization have led to the characteristics listed in Table 
1. Agricultural systems all over the world are increasingly de- 

pendent on high inputs of external resources (e.g., fertilizer, 
machinery, pesticides), increasingly specialized (e.g., mon9cul- 
ture is dominant), oriented to satisfying the needs of a fickle 
market (creating the familiar boom and bust cycles in agricul- 
tural products like bananas, coffee, sugar, cacao, cotton, and 
a host of others), and labor-saving and land-intensive (Ruttan 
and Hayami 1990). The consequences of these systems that search 

for profit as the ultimate goal are relatively low productivity 
for energy inputs (Pimentel and Pimentel 1979), cultural disjunc- 
tions as corporate interests and enterprises replace family and 

community-based production systems, and potentially dangerous 

degradation of ecological systems. Because of the high energy 
inputs and natural resource destruction caused by these systems, 

there is an increasing recognition that they are not sustainable. 

`Traditional" Indigenous Knowledge Systems 

As part of the general criticisms that have been made of science 

in recent years, some philosophers of science (e.g., Feyerabend 
1975) and social theorists (e.g., Lyotard 1985) have asserted that 
science is just one among many ways of knowing about the world. 
It has also become fashionable to imbue indigenous or local 
knowledge systems with a sanctity or "truth" that can inform 
us about ways to solve the world's problems (Brokensha, Warren, 
and Werner 1980; Richards 1985). Some characteristics of in- 
digenous knowledge systems that can assist in this realm have 

been summarized as follows: 

Some features of indigenous knowledge which give it salient relevance 
to sustainable development planning are its conformity to high labor 
and low capital demands; dynamics, having evolved over centuries; 
locally appropriate nature; cognizance of diversified production systems; 

emphasis on survival first and avoidance of risk; rational decision- 
making; various adaptive strategies for use at times of stress (e.g. drought 
and famine); ingenious system of intercropping; integration with social 
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institutions; and flexibility, with considerable potential entrepreneurial 
abilities (Vanek 1989:167). 

As with science, however, we need to recognize the potential 
strengths and weaknesses of indigenous knowledge systems. Table 
I includes a summary of the characteristics of indigenous knowl- 
edge systems. 

Perhaps the greatest strength, as well as the greatest weakness 
of these knowledge systems, is that they are local. As Kloppen- 
burg has pointed out, local knowledge produces what he calls 
"mutable immobiles"-relatively malleable knowledge that is 

finely tuned to the continually changing circumstances that define 
a particular locality (1991:531). That is, the comparative advan- 
tage of local people is that: a) they are very savvy about their 
local environment and have accumulated a lot of experience con- 
cerning those things that affect their existence; b) many of them 
have a keen awareness of the interconnectedness of plants, ani- 
mals and soils-their interrelationships and ecology; and c) they 
have become very ingenious at making do with the natural and 
mechanical resources at their disposal.4 The problem is that 
indigenous knowledge is very rich in contextual detail but is 
immobile, having little utility outside of particular places (Klop- 
penburg 1991:531). 

In terms of resource utilization, indigenous knowledge sys- 
tems are likely to be much more dependent on local rather than 
external resources. People generally employ a diversity of adap- 
tive strategies in order to survive. Agriculture is generally low- 
input, land-extensive (although in parts of China, Indonesia, 
the Philippines and some other regions this is not the case), 
and heavily dependent on family and community labor. Envi- 
ronmental risks (e.g., rainfall, floods, frosts, etc.) pose the main 
risks for these systems. In terms of outputs, these systems gen- 
erally have evolved in concert with culturally compatible forms 
of organization. Most of them have relatively low labor produc- 
tivity, because their main goal is provisioning of the family; they 
are, however, sustainable at low population densities.5 

Using these contrasts, we can now examine several cases that 
elucidate these strengths and weaknesses of science and indige- 
nous knowledge systems. These cases will demonstrate the com- 
plementary and productive relationship that should exist between 
scientific and indigenous knowledge systems. 

The Langosta in Honduras: The Limits of 
Indigenous Knowledge Systems 

An interesting example concerning the limits of indigenous 
knowledge systems comes from southern Honduras, a region 
in which the International Sorghum/Millet (INTSORMIL) Project 
has been working since 1981. In 1981 and 1982, I and a team 
of researchers conducted a baseline study in this region, espe- 
cially focusing on farming systems used by small farmers. One 
of our objectives was to identify, from the farmer's perspective, 
the most important constraints to production especially on sor- 
ghum, an essential component of their production and dietary 
systems (K. DeWalt and B. DeWalt 1989). 

Our research found that farmers had evolved a very sophis- 
ticated intercropping system of maize (a crop indigenous to the 
Americas) and sorghum (a crop indigenous to Africa and India) 
that fit well with the climatic and subsistence needs of the region 
and its people (DeWalt et al. 1982). This system must have had 

its roots in experimentation by farmers that produced a maize 
variety with a very short growing season and a sorghum with 
a very long growing season. In spite of this refinement in terms 
of varieties, the local farmers were unable to cope with some 
of the major insect pests in the region. We reported the following: 

The major insect pest mentioned by farmers in Pespire was the langosta 
(locusts). The langosta seems to come in waves and to leave most fields 
untouched while wreaking major destruction on other fields. Farmers 
report that they have no way of knowing when and where an outbreak 
of langosta will occur. Consequently, few farmers take any precautionary 
methods against the insects, which generally do most of their damage 
when the plants are quite small (B. DeWalt et al. 1982:42). 

From a personal perspective, the above description was un- 
satisfactory for a number of reasons. For one, descriptions of 
the damage and habits of the insects made me skeptical that the 
problem really was due to locusts (langosta in Spanish means 
either locust or lobster). Second, none of the agricultural exten- 
sion agents in the region could give me a scientific name for 
the insect involved. Third, the farmers were pretty vague about 
the insect, could not tell me anything about its life cycle, and 
had no local technologies for controlling it. So, indigenous knowl- 
edge among both farmers and extensionists in southern Hon- 
duras was quite inadequate. 

Farmers in the region considered it a problem, however, and 
so it was fortunate that INTSORMIL scientists in the region 
developed an interest in the langosta. Their subsequent research 
has found that the langosta in fact is a complex of noctuids that 
includes at least four distinct species- Spodopteraftugiperda 
(J. E. Smith), Metaponpneumata rogenhoferi (Moschler), Spo- 
doptera latifascia (Walker), and Mocis latipes (Guenee) (Por- 
tillo et al. 1991:288). 

On-farm research was done in 1988 and 1989 to investigate 
the influence of intercropping practices on insect pest popula- 
tions (Portillo et al. 1991). The research has determined that 
these various pests affect important cultigens like maize and sor- 
ghum at different times in the cultivation cycle and differentially. 
S. frugiperda, M. rogenhoferi and S. latifascia showed a distinct 
preference for maize and M. latipes infested both species equally. 
Depending on rainfall and other climatic conditions, the pests 
may shift their feeding habits between weeds and the cultivated 
crops. Insecticide spraying by farmers had little effect on the 
pest complex. 

Portillo et al. (1991:295) concluded that: 

The occurrence of the lepidopterous pest complex (langosta) on sor- 
ghum and maize creates the biological illusion that the component spe- 

cies coexist conjointly. Actually, the complex is the product of a fine- 
grained mosaic of different micro-habitats, each supporting a well-adapted 
successful species. Because of the geographical and biological diversity 
involved by the complex, controlling the langosta is a formidable chal- 
lenge. Although many farmers spray their crops after the langosta has 

arrived, this has no effect on the core population of at least two of the 
species, nor does it reduce their subsequent generations since these 
species are unable to complete or appear to have difficulty in completing 
their life cycle on maize or sorghum. 

The authors indicated that a much greater understanding of 
the ecology of each of the pests is needed before effective strat- 
egies to combat the complex can be developed. Their perspec- 
tive is that an array of integrated pest management practices offers 
the greatest possibilities for controlling the complex.6 

This case illustrates the limitations of indigenous knowledge 
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systems. Despite having been identified as a significant limita- 
tion to production at least as early as the beginning of the 19th 
century (del Valle 1804), farmers have been unable to develop 
any significant understanding of the problem or ways to control 
it. There still have not been any demonstrated means to mitigate 
the damage of the langosta complex, but careful research by 
scientists has so far identified the different pests involved in the 
complex. The research has also suggested the future directions 
that must be taken for effective control. Because several of the 
insects breed primarily on weeds rather than the cultivated crops, 
chemical controls are likely to be too costly and ineffective. In- 
tegrated pest management techniques are felt to be more prom- 
ising as a solution and farmers and scientists must continue 
working together to develop these intervention strategies. 

Tropical Forest Management: The Limits of 
Scientific Research 

The second example is an area in which indigenous knowl- 
edge systems have much greater potential. Perhaps the most crit- 
ical agricultural research issue of the next century will be to 
determine effective, sustainable management systems for the 
humid tropics of the world. Science and technology have thus 
far had little success in providing viable solutions for these re- 
gions. Intensive resource extraction like tropical logging, mining, 
or petroleum extraction is clearly destructive for these impor- 
tant ecosystems. Livestock schemes, where the tropical forest 
is replaced by pasture, and large scale agroforestry schemes, 
such as the infamous Jari project in Brazil (Fearnside and Rankin 
1982), have so far also not proven to be sustainable alternatives. 
It is unfortunate that very little agricultural research has been 
done in such regions of the world. 

It may be argued that the humid tropics do not lend themselves 
to the kind of reductionistic agricultural research that breaks 
problems down into their constituent parts. The extreme bio- 
diversity of the humid tropics, with little concentration of plant, 
insect or animal life within any delimited area, argues for a greater 
need for research on ecological systems. It is in such situations 
that indigenous knowledge systems may be maximally useful 
as a guide for scientific research. 

There are many examples of extensive studies that demonstrate 
the sophisticated knowledge that native peoples have of their 
ecological circumstances (e.g., Conklin 1957, Posey 1985) but 
the example I will discuss is based on research by Dominique 
Irvine (1987) who studied the Runa of the Ecuadorian Amazon. 
The Runa of San Jose obtain food through gardening, hunting, 
and fishing. Maize, coffee, and cacao are grown as market crops, 
while manioc gardens provide a large part of their consumption 
needs. These gardens are cleared using slash and burn techniques. 

Much of the effectiveness of their subsistence, however, comes 
from knowledge of how to manage the succession within this 
shifting cultivation system. Rather than simply abandoning a 

field during its fallow period, Irvine argues that the Runa en- 
gage in management for what she calls resource enhancement. 
Management includes selectively "weeding" naturally occurring 
pioneer species, protecting (or occasionally transplanting) de- 
sirable fruit, palm, and other trees, and planting of trees such 
as coffee and cacao. These fallows are also managed to serve 
as game attractors to enhance hunting success. The fruit trees 
that are protected in the fallows serve as food sources for such 

game as caviomorph rodents. The result, in comparison with 
unmanaged fallows, is greater diversity of species and greater 
economic and subsistence value in the new forest canopy (Irvine 
1987:85-101,140). 

Irvine's research was not just intended to show the wisdom 
of indigenous techniques of managing the forest under condi- 
tions of low population density. Instead, she wanted to show 
how their technology was changing in response to growing popu- 
lation density. These communities are not among those whose 
traditions limit them to survival only under invariant ecological 
and social conditions. She concluded that: 

My study of succession management suggests that the "seeds" of agri- 
cultural intensification are found in the agroforestry cycle. Rather than 
being bound by the problems of soil management inherent in contin- 
uous root crop cultivation, people can supplement these staples and 
extend the agricultural cycle by augmenting tree crop production. There 
is considerable variation within San Jose in the degree and manner of 
fallow management. I would argue that this variability indicates that 
intensification is an option for increasing land productivity. . . . 

[P]opulation pressure resulting from prolonged settlement has encour- 
aged a degree of resource enhancement through succession manage- 
ment (Irvine 1987:188-89). 

It is unfortunate that the little agricultural research that is now 
occurring in the Amazon of Ecuador is focused mainly on "tra- 
ditional" western agriculture-producing row crops or trees in 
pure stands. Little work is being based on working with the 
resource-enhancement strategies of the local people, an excep- 
tion being that of Redford and Padoch (1992). Instead, their forest 
management practices are being threatened by public policies 
that have promoted the expansion of the agricultural frontier, 
especially the conversion of forest to pastures (Uquillas n.d.). 

Several years ago, the Bruntland Commission report that pro- 
vided the big impetus for the current focus on sustainability com- 
mented on the importance of indigenous knowledge systems like 
those of the Runa. They indicated that: 

These communities are the repositories of vast accumulations of tra- 
ditional knowledge and experience.... Their disappearance is a loss 
for the larger society, which could learn a great deal from their tra- 
ditional skills in sustainably managing very complex ecosystems. It is 

a terrible irony that as formal development reaches more deeply into 
rain forests, deserts, and other isolated environments, it tends to destroy 
the only cultures that have proved to thrive in these environments (WCED 
1987:114). 

The cultural diversity that has been produced by the human 
experience is being eroded faster than the biological diversity 
of the planet. In my estimation, this is cultural wasting-the 
systematic process by which the unique social, technological, 
moral, expressive, and other indigenous knowledge of groups 
is lost as people become absorbed and incorporated within the 
world system (DeWalt 1984:261, 1988). 

No-tillage Farming in Kentucky: Indigenous 
Knowledge Pushing Science 

The final case illustrates a blending of indigenous and scientific 
knowledge systems. In the early 1960s, farmers in western Ken- 

tucky had reached what for most farmers in developing coun- 

tries would be an enviable level of agricultural technology. Use 

of the tractor with its weeder and harrow attachments, large com- 
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bines, and intensive use of fertilizer had created a system of agri- 
culture in which maize yields of over 100 bushels per acre and 
wheat and barley yields of about 50 bushels per acre were 
common. These farmers had extensive contact with a research 

and extension system that provided them with good technical 
assistance. Their farming systems largely conformed to the rec- 
ommendations of that research and extension system. 

Some farmers, however, regarded the plow-plant-tillage system 
as problematic for three reasons. One was that the intensive til- 
lage needed was contributing to problems of soil erosion. Tillage 
made the soil vulnerable precisely during the time of year that 
rainfall and wind velocity make erosion most likely. Second, 
wet weather during the planting season often delayed establish- 
ment of crops and reduced yields. Farmers were interested in 

techniques that would save time in establishing their crops. The 
final, and related, concern was that the short growing season 
in the area made multiple cropping impossible using the tech- 
nology recommended by researchers and extension agents. The 
most common rotation was to grow maize for one or two years, 
followed by barley. 

In 1962, a local farmer who had earned BS and MS degrees 
from the University of Kentucky decided to try no-tillage tech- 
niques. At the time, the herbicides 2,4-D and atrazine were avail- 
able to control weeds. Using his knowledge of scientific exper- 
iments occurring in the southern and midwestern areas of the 
United States, Harry Young rigged an ordinary planter with extra 
weight to make it cut deeply into untilled soil. With this adapted 
machinery, he planted 7/10ths of an acre of maize. When a good 
harvest convinced him that the experiment had succeeded, he 
began promoting the benefits of no-tillage cultivation to other 
farmers and to researchers and extension workers. Several ex- 
tension workers at the University of Kentucky, who had simul- 
taneously been doing applied research and on-farm trials, de- 
cided to work with Young and other farmers to further develop 
the technology. 

At the University of Kentucky, a team of people including 
agronomists, agricultural engineers, entomologists, and exten- 
sion workers turned a part of their research effort toward in- 
vestigating the feasibility of no-tillage systems. Their work was, 
in many ways, similar to the farming systems research and de- 
velopment approach; it involved multidisciplinary collaboration, 
included farmers as active participants in developing and eval- 
uating the system, and included annual on-farm trials. 

Most farm machinery companies were resistant to the no-till 
effort because they were interested in selling larger tractors and 
tillage instruments (Phillips and Phillips 1984:5). Allis-Chalmers, 
however, did not have a conventional-tillage planter and saw 
the opportunity to fill a new market niche. In 1965, Allis-Chalmers 
introduced a no-till planter. By 1967, paraquat, a superior knock- 
down herbicide, also became available and further stimulated 
the movement toward no-till.? 

Research findings and on-farm research demonstrated that no- 
tillage farming resulted in greater production because it made 
double-cropping possible (Phillips and Young 1973:28-32). It 
was possible to plant soybeans following wheat. In addition, 
there was ". . . better soil moisture retention, savings in labor, 
less soil damage from machinery, better timing in planting 
and harvesting, and reduction of some weather risks" (Choi and 
Coughenour 1979:2). Most farmers also reported that there was 
a substantial savings in energy cost. 

These developments proved the feasibility of no-tillage tech- 

nology and farmers all over the upper midwest began adopting 
it. By 1971, it was estimated that 420,000 acres of land in Ken- 
tucky were being planted using no-tillage techniques. Over 
600,000 additional acres in other states and Canada were being 
planted using the technique (Phillips and Young 1973). 

This case illustrates one in which local farmers in the early 
1960s essentially adapted techniques that were still seen as only 
"promising" by agricultural scientists. Scientific research was 

being done in various southeastern states on no-tillage or min- 
imum tillage technology but farmers themselves decided that 
they needed the technology right away rather than at some dis- 
tant date in the future. Farmers began using home-produced 
equipment and began experimenting (as they always have been) 
with techniques they felt would improve their operations.8 Once 
farmers began showing the utility of the no tillage method and 
promoting it, researchers and extension workers felt obliged to 
work more intensively on the technology. It is to their credit 
that they listened to and decided to work with farmers rather 
than insisting on following their own priorities for research. 

This case is a good example of how indigenous and scientific 
knowledge systems can interact to advance agricultural tech- 
nology.9 Farmers were aware of the scientific work on minimum 
tillage systems. Frustrated by the lack of progress, some farmers 
began experiments of their own. These farmer experiments were 
transferred to the extension workers, scientists, and corporations, 
which then modified and improved on the farmer techniques. 
These improvements were then transferred back to farmers who 
quickly adopted no-tillage technology. 

An interesting parallel to the no-tillage case is now occurring 
in US agriculture. Because of the increasing concerns about rising 
input costs, damage to the resource base, and the potential health 
hazards of what has now become "traditional" US agriculture, 
there is a search for alternative agriculture (or more correctly, 
alternative agricultures). Rather than ask agricultural researchers 
to provide guidelines for these alternative agricultures, a National 
Research Council panel did case studies of 14 farms that were 
being efficiently managed (NRC 1989). In other words, in seeking 
alternatives to the status quo in US agriculture, the NRS sought 
out local knowledge to provide guidelines concerning possible 
productive new directions. 

Some have concluded that the NRC "... had little choice but 
to seek out farmers who had themselves developed alternative 
practices since the agricultural science establishment had vir- 
tually nothing to offer" (Kloppenburg 1991:523). Yet as the NRC 
report itself makes clear, these farms were being operated using 
a mix of alternative and conventional practices. Farmers had 
incorporated many research findings into their operations but 
they had combined them with their own experience and exper- 
iments. "Farmers and other innovators often develop, through 
their own creativity, new approaches to solving common farming 
problems" (NRC 1989:247). 

Discussion and Conclusions 

The cases discussed show that we should not solely rely on 
the findings of agricultural scientists or on the indigenous knowl- 
edge of farmers but that we should take advantage of the cre- 
ativity and innovativeness of both groups. It is important that 
we see indigenous knowledge systems and scientific knowledge 
systems as complementary sources of wisdom. In some cases, 
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such as that of the Honduran langosta, a scientific knowledge 
system with a developed methodology for determining the eco- 
logical habits of insects was able to determine the complex of 
pests that has been causing damage to crops. Such an under- 
standing is the first step in designing appropriate solutions. In 
the case of management of agriculture in humid tropical regions, 
science has thus far made little progress. To be sure, ecologists 
and others have come to an understanding of the interactions 
in such ecosystems but this knowledge has yet to be systemat- 
ically applied to designing sustainable agricultural systems for 
human use. Indigenous knowledge systems such as those of the 
Runa provide some useful guidelines concerning potential fu- 
ture directions of scientific research. In the case of no-tillage 
systems in Kentucky, farmers took a leading role in adapting 
and applying some of the scientific research findings that had 
remained in the realm of journal articles and experiments. The 
subsequent pairing of scientific research with farmer experience 
was able to lead to a technology that became widely adopted 
though the system continues to undergo modification and 
improvement. 

We must recognize that both those who use and develop in- 
digenous knowledge systems (mutable immobiles) and those who 
develop and apply scientific knowledge systems (immutable mo- 
biles) are constrained by the way in which they have been trained 
to think and the contexts in which they live. The key is to pro- 
vide both knowledge systems with more opportunities in which 
they can inform and stimulate one another. 

Beginning with local knowledge of problems and solutions 
can be an important first step in agricultural research. The work 
of Thurston (1992), who has examined indigenous systems of 
plant disease management is an excellent example. The Mathias- 
Mundy and McCorkle (1989) work on ethnoveterinary practices; 
that of Reij (1993) on soil and water conservation; and Redford 
and Padoch (1992) on lowland tropical forests are others. At 
the same time, we have to recognize that farmers know much 
less about some aspects of agriculture than others. Some of the 
life stages of insect pests or differences among plant diseases, 
for example, can only be perceived with microscopes or other 
scientific instruments (Bentley 1989). 

Scientific knowledge systems have the advantage that they can 
broaden the base of understanding and provide a much greater 
array of options to farmers. In order to be effective, the results 
of scientific knowledge systems must ultimately be incorporated 
into indigenous knowledge systems. At their roots, the iterative 
feedback between farmers and scientists is what the farming 
systems research and development, farmer first, and participatory 
development perspectives try to accomplish (Chambers 1983, 
Richards 1985, Rhoades and Booth 1082). 10 

Table 2 includes the means, resource utilization strategies and 
outputs that should be our goals in creating new, more effective 
knowledge systems that merge the positive aspects of indige- 
nous and scientific knowledge systems. In terms of means, we 
need to try to achieve the holistic understandings that are char- 
acteristic of indigenous knowledge systems. The strengths of 
observation of these indigenous knowledge systems, however, 
need to be combined with the experimental method of scientists. 
We should aim for knowledge that falls somewhere between im- 
mutable mobiles and mutable immobiles. Our task should be 
to try to identify what may be called "mutable mobiles"-that 
is, contextualized, holistic knowledge that can be adapted and 
applied to similar phenomena in other circumstances. 

TABLE 2 Productively Merging Indigenous and Scien- 
tific Knowledge Systems 

Means used to study phenomena 

Holistic and general 

Mixture of observation and experimentation 
Mutable Mobiles 

Resource utilization characteristics 
Dependent on local resources with moderate mixture of exotic and 

external resources 

Low input with addition of minimal critical inputs 
Land intensive 
Labor demanding but not labor onerous 

Risk averse (to climate and market) 

Flexible adaptive strategies 

Outputs 
High productivity for labor and energy input 
Culturally compatible 
Food security and comfortable level of living 
Sustainable with high population densities 
Regenerative 

Resource utilization strategies should not completely exclude 
external inputs. Pesticides, fertilizers, and machinery may be 
important, but we should seek ways to identify the minimal crit- 
ical inputs that are needed to make systems more sustainable. 
Given the world's growing population, it will be necessary to 

employ land-intensive strategies, but we also need to search for 
knowledge and technology that is labor demanding to create 
employment opportunities. Risk averse, flexible adaptive strat- 
egies should be attuned to ameliorating the vagaries of weather 
as well as markets. The outputs from these agricultural and re- 

source utilization strategies should be culturally compatible, have 
food security and a comfortable level of living for producers 
and consumers as a goal, achieve high productivity for both labor 
and energy inputs, and finally be both sustainable and, if at all 

possible, regenerative. That is, we should work to create knowl- 
edge that will restore and enhance the properties of ecosystems. 

Social scientists can become a part of the process of both me- 

diating between indigenous and scientific knowledge systems 
and orienting research toward accomplishing these more socially 
just and ecologically sustainable systems. The three examples 
discussed in the body of the paper suggest some of the roles 
that social scientists have played in previous research. In the 
langosta case, the role was simply to identify the problem as 

significant to farmers. In the case of the no-tillage systems, so- 
cial scientists were involved in documenting that the system was 

profitable and was being adopted widely by farmers. In the Runa 

case, Irvine's research identified the resource management strat- 
egies of indigenous people. She and others are now working 
with federations of indigenous groups to try to improve these 
management practices (Uquillas n.d.). 

The role of social scientists, however, can be even greater 
and more creative in promoting the complementary nature of 
indigenous and scientific knowledge systems. In many ways, 

social scientists are an example of what Turner has called "lim- 
inal personae" (1969:95). That is, we are "betwixt and between"- 
coming from the society and culture of scientists but often iden- 
tifying with or focusing on the needs and goals of those we study. 
There are a number of steps that we can take, however, in order 
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to be more effective in filling this liminal role and promoting 
the complementarity of these knowledge systems. 

First, we should look for solutions that will benefit small 
farmers, or that will help to create more egalitarian societies. 
Because we depend on others to create the knowledge and tech- 
nology base to make this possible, we have to work closely with 
biological agricultural scientists to identify the kinds of tech- 
nologies and policies required (Warren 1989). In order to do 
so, social scientists must better learn how to communicate with 
biological scientists. Some social scientists have been able to 
speak the language of both scientists and the people on whom 
development efforts are focused. These efforts have resulted in 
fruitful collaborations (e.g., Ashby 1987, Lightfoot 1987, Warren 
1991b). Further efforts are needed. 

Finally, social scientists must recognize that the knowledge 
that we create or report is often very particularistic and only 
tangentially transferable to understanding other systems. In our 
work, we can facilitate the discovery and transfer of mutable 
mobiles from one local system to another. Social scientists have 
been only peripherally involved, but a good illustration of this 
point comes from the Amazon region of Ecuador. One of the 
indigenous federations there has asked technical assistance from 
the Kuna people of Panama for designing a natural resource man- 
agement plan for their territories. They have also sent a group 
of trainees to the Peruvian Amazon to learn from the Yanesha 
about forest management (Uquillas n.d.). 

It is important that anthropologists and other social scientists 
encourage and support such efforts whenever possible. It is not 
enough, I believe for us to simply engage in post-modernist criti- 
cisms of industrial (and industrial agricultural) society. We should 
also be willing and able to apply the wisdom we obtain from 
studying indigenous knowledge systems to assisting in the transfer 
of this knowledge to other similar circumstances and situations. 

NOTES 

I I would prefer to use the term local knowledge systems rather than 
indigenous knowledge systems. The reason is that the term "indigenous 
knowledge" carries the connotations of "native peoples' ideas and be- 
liefs" and of "traditional knowledge" All people, irrespective of whether 
they are indigenous to a given area, have developed understandings of 
the world that are based on their observations of their immediate sur- 
roundings. It is this understanding that we are trying to capture through 
the study of their knowledge systems. The term indigenous knowledge 
systems, however, has become standardized in the literature. The term 
is used in a substantial number of publications, there are national and 
regional indigenous knowledge resource centers, and there is an inter- 
national newsletter (Indigenous Knowledge and Development Monitor) 
that uses the term. For this reason, with the proviso that we mean all 
local knowledge systems, I will retain the term here using McClure's 
(1989:1) definition: 

Indigenous knowledge systems are learned ways of knowing and looking at the 
world. They have evolved from years of experience and trial-and-error problem 
solving by groups of people working to meet the challenges they face in their 
local environments, drawing upon the resources they have at hand. 

2 Latour attributes the great power of science to what he calls 
"inscriptions"-the ability to produce images, and to read and write about 
them. Because these images can be superimposed, reshuffled, recom- 
bined and summarized, and because they are able to be communicated 
to others, they acquire substantial importance. "By working on papers 
alone, on fragile inscriptions which are immensely less than the things 
from which they are extracted, it is still possible to dominate all things, 

and all people. What is insignificant for all other cultures becomes the 
most significant, the only significant aspect of reality" (Latour 1986:32). 

3 A simple example is the search for a hybrid seed variety that 
satisfies the goals of greatly increasing productivity- but whose organ- 
oleptic qualities make it a less desirable food. 

4 Many individuals talk about indigenous knowledge as though it 
were a highly codified system. Indigenous knowledge, however, is very 
unevenly distributed among the individuals who make up communities; 
there are exceptionally knowledgeable individuals and there are often 
"specialists' who have a great deal of knowledge of certain realms. Iden- 
tifying these specialists or gifted informants is an important first step 
in learning about local knowledge., 

5 It is difficult to construct a synthetic view of a typical indigenous 
knowledge system because any group of people in any kind of setting 
may share derived wisdom about agriculture, natural resources, or other 
knowledge domains, all of which are local or indigenous. As one of 
the examples used later in the paper illustrates, even farmers who are 
part of modern industrial agriculture have an indigenous knowledge 
system. In this section of the paper, I am mainly contrasting charac- 
teristics of societies that have had little contact with scientific knowl- 
edge systems with those that depend mainly on science for the construc- 
tion of their knowledge systems. 

6 Daniel Meckenstock has recently discovered an interesting doc- 
ument that reflects the historical nature of the langosta as a problem 
throughout Central America. Jose del Valle, a famous writer of the 
early 19th century, published a pamphlet in 1804 entitled Instruccidn 
sabre la plaga de langosta: Medios de Externtinala, o de Disminuir 
sus Efectos, y de Precaber la Escasez de Comestibles (Instruction about 
the Langosta Problem: Means to Exterminate It, or Diminish its Effects, 
and to Prevent the Scarcity of Foodstuffs). The pamphlet reports that 
the latgosta cause substantial damage to crops thus increasing the threat 
of hunger. It indicates some understanding of the ecology of the pest(s) 
reporting that the female lays her eggs in untilled (inculto) areas. The 
integrated pest management techniques recommended by del Valle in- 
cluded trying to destroy the eggs by plowing, burning fields, or letting 
pigs loose to root them out (1804:3). 

7 One of the concerns many people have about no-tillage systems 
is their reliance on chemical herbicides. A recent newspaper article 
on no-till farmers in Ohio reported, however, that farmers do not use 
more chemicals than they would in conventional tillage systems. Fur- 
thermore, with less soil erosion occurring, phosphorus pollution of rivers 
and of Lake Erie has decreased substantially (Bell 1992). 

8 I have written about a similar case in Mexico in which local farmers 
created a seed drill to fit their own circumstances. In this case, the "tra- 
ditional" technology used by poorer farmers was to use the digging stick 
for planting. The "traditional" technology used by wealthy farmers was 
a seed drill pulled by a tractor. Local farmers, and ultimately local black- 
smiths, developed a seed drill that could be pulled by horses, mules 
or oxen. The implement was within the economic reach of poor farmers 
and resulted in a substantial savings of labor compared with planting 
with the digging stick (DeWalt 1978). 

9 This case exemplifies the farmer-back-to-farmer model that 
Rhoades and Booth (1982) have advocated. They argue for the necessity 
for research to begin and end with the farmer. As scientists (or farmers) 
identify potential solutions to problems, these techniques need to be 
tested on farms. The results are then fed back to scientists and farmers 
who can work on fine-tuning the technology or creating better solutions. 
The essential idea is that there is constant communication and feedback 
among scientists and farmers. 

10 It is important, however, that we recognize that establishing mutual 
respect among scientists and producers of local knowledge will not nec- 
essarily resolve the problems of creating more just and ecologically 
sustainable systems. Local farmers with intimate and intricate under- 
standings have not been immune to the destruction of their own eco- 
systems (Eckholm 1976). In the same vein, farmers are not above ex- 
ploiting their neighbors so technology they create or participate in 
developing will not necessarily create a more just socioeconomic system 
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(Flora 1992:96). Within the process of cultural evolution, technology 
and science are only parts of our society's adaptive strategies-whether 
they fit with our goals for society or whether they are ecologically sus- 
tainable is a different set of issues. Means for accomplishing these ends 
should become part of the system of scientific investigation and tech- 
nology development (DeWalt 1991). 
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Recording and Using Indigenous Knowledge 

(dentifying indigenous specialists 
Definition A method employing informal questioning and diagramming to identify 

individuals with specific know-how. 

Purpose 

Materials 

Possible 
Approach 

13c crcativc. 
Adapt and modify 
this approach. 

To identify indigenous specialists. Indigenous specialists are 
community members who have special skills or expertise in one or more 

subject areas or who practice a profession (e.g., healers). The method 
can be adapted to identify other types of individuals - such as 
decision makers, innovators, political opinion leaders, etc. 

Notebook 

Pen 

Manila paper 

Marking pen 

Define the topic you want to investigate (such as farming or 
health). Be as clear as possible about its focus and scope. 

2 Identify the type of people who can help. It might be useful to start 
with people who are involved in activities relating to the topic. For 

instance, if the topic is farming, you should ask people who do farm 
work (both men and women). If the topic is cooking, ask family 
members who do the cooking. 

3 Select a sample of up to 20 such people. The number of people will 

depend on the topic. For highly specialized topics (such as 
irrigation tunnel building), you will probably need only a small number 

of people in the initial sample, since only a few people are likely to be 

knowledgeable about these subjects. 

4 Ask each person to name the people in the village who know the 
most about the topic. Ask each respondent to name up to four 
people. 

5 Write down°the names of these people and where you can find them. 

6 Visit each person named. Ask them to name the people who they 
think know the most about the topic. Add the new names to the 
chart and visit these new people. 

7 If necessary, repeat steps 4 through 6 until no new people are 

named. 

8 Draw a diagram showing all the people named. Draw each person as 
a circle with the name underneath. 
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Value 

Dos and 
don'ts 

Modifications 

9 Draw arrows from each circle pointing to the circles of the 
individuals each has named. Count and record the number of arrows 
pointing toward each circle. 

10 The individuals attracting the highest number of arrows are the 
indigenous specialists for that topic. 

This method quickly generates a list of individuals with specific 
skills or characteristics. 

These individuals can supply valuable information about their 
particular area of expertise. (see other methods in this manual 
which rely on indigenous specialists or key informants.) 

Do repeat the process for other topics as required. A specialist in 

one topic (such as farming) is not necessarily the most 
knowledgeable person on another subject (such as cooking). 

Don't rely on indigenous specialists for information outside their 
area of expertise. 

Do make sure that you include a fairly wide range of people in the 
initial sample. Include men, women, rich, poor, high- and low-caste. 

'y changing the wording of the question, you can use a similar 
approach to identify other types of people or relationships. For 
instance: 

"If you need some advice, who do you go to?" - This helps to 
identify opinion leaders. 

"Who do you most often talk to in the village?" --- This helps to 
identify social networks. 

"Is there anyone in the village who you disagree with on (topic X) ?" - This helps to identify a range of opinions. . 

Although certain people may have a reputation for their skills, they are 

not necessarily the best informants. The success on which their 
reputation is built might reflect their reduced need to make 

compromises rather than their skills - often wealthier people who have 

more land and access to higher inputs and therefore are less 
dependent on indigenous knowledge (adapted from Fairhead in IIED 

1991, p. 42). 

Compiled by Paul Mundy 
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1 First sample 0 0 
2 First group names other people (second group). 

3 Second group names other people (third group). 

O individuals O indigenous specialists 2 number of arrows pointing to individual 
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Interviewing 

This topic provides general information on interviewing. The topics In- 

depth interview and Survey contain detailed descriptions on the "how- 
to" of these two forms of interview. 

The word interview implies an interaction between two or more people. 

Interviews vary in style and format. We can broadly differentiate: 

Informal interviews without structure or control. Interviewers record 
details of conversations or discussions they have in the community 
or elsewhere. Such encounters can yield very useful information. 

Unstructured interviews based on a clear plan or a list of topics 
that the interviewer follows. 

Semi-structured interviews based on written lists of questions or 
topics that need to be covered in a particular order. These lists are 
called interview guides. 

Structured interviews based on a questionnaire or interview 
schedule which its closely followed during the interview. The course of 
the interview is mostly predetermined and little leeway is left for 
follow-up questions. 
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The less an interview is structured, the more it allows for an exchange 
between interviewer and interviewee, leading to mutual understanding. 

Most forms of interviews entail a meeting between interviewers and 
interviewees. Interviews with some informants, such as researchers, can 
also be conducted by telephone. 

Individual interviews usually involve one interviewer and one interviewee. 
But sometimes several interviewers or interviewees can take part. In 

the case of group interviews (i.e., interviews with several interviewees) 
it is useful to have several interviewers, each assigned a specific role, 

such as interviewer, recorder, or observer. 

Here are some interviewing "cos and don'ts." Many of the suggestions 
in this table apply to many other recording and assessment methods 
and to community work in general. Therefore they might appear in 

other Sections of this manual. 

Dos and don'ts for interviewing. These do's and don'ts are worded for group interviews but most 
apply also for individual interviews. 

Adapted from Mascarenhas 1993. 

Do 

Preparations: 

Spend time: 

forming the interview team. 

defining roles and responsibilities. 

understanding the topic. 

planning the interview. 

selecting a spot for the interviews. 

reviewing the dos and don'ts of interviewing. 

Make appointments with the interviewees/ 
informants as you would with other important 
people. 

During the interview 

Follow protocol as required by the situation. 

Create an atmosphere of confidence, trust, and 

enjoyment (women, especially, should feel like 

expressing themselves). 

Remember that you are a learner (leave your 
feelings of your own status, achievements, and 

experience behind). 

Don't 

Don't take the villagers for granted - treat them 
with respect. 

Don't blunder along confused. 

Don't feel superior to the villagers. 
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Do Don't 

Show your interest and enthusiasm when learning Don't feel that there i5 nothing more for you to 
from people. learn. 

Be sensitive to moods (anger, boredom, hurt, 
anguish, enthusiasm, etc.) and build on them. 

Be alert - look for information and leads, seize Don't hesitate to clear your doubts and 
on them and follow up, curiosities with the villagers - but don't do it in a 

rude fashion. 

Remember that everyone has something to say. Don't monopolize the interview. 

Involve the silent ones, especially women. 

Avoid conversation monopolies. (In case you run Don't ask too many questions about a topic of 
into "talkers," take them for a walk 5o that the interest only to you. 
others can carry on undisturbed.) Don't lecture. 

Facilitate and control the interview. Don't talk at the same time as someone else - it 
is confusing. 

Listen carefully and facilitate information flow. Don't interrupt. It disturbs the flow of thought of 
the interviewees and upsets their concentration. 

Allow "triangulation" to take place (i.e., cross- Don't misinterpret information. 
checking of information by the villagers 
th9mselves). 

Share the work and change roles too. 

Remember, good teamwork is an important part of 
any successful activity. 

Terminate "bad" interviews without regret. But do 
try to analyze what went wrong. 

Record the names of the informants and give 

them credit for the information they have given. 

Compiled by Evelyn Mathias 
Source: Bernard 19&& 
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Participant observation 

Definition Method of Study in which outsiders immerse themselves in village life 

and observe or participate in daily activities. 

Purpose 

Materials 

Possible 
approach 

QtF F3c crcativc. 
Adapt and modify 
this approach. 

To collect, understand, and validate field data. Involves intense social 
interaction with people in their own setting which can lead to fruitful 
cooperation. 

Alert senses, empathy 

Notebook, pencils 

Perhaps a tape recorder to record local music, village noises, etc. 

1 Flan your field work: draw up a research framework, select and 
contact a community, get permission for a village stay (in some 
countries this can take a long time and might be a cumbersome 
process). Let the community know how long you intend to stay. 

2 Move into the village and establish rapport. 

3 Take interest in the culture, daily life, and special events. Learn 

through observation and by talking to people. 

4 Eat what the people eat and live as they live. Help in daily activities 
and participate in special events (for the latter you might need 

permission), 
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5 Take mental notes when you are with people. transcribe these 
mental notes when you are alone. Check your notes regularly. Look 
for entries which need clarification or follow-up. 

6 Depart in a way that is appropriate to the culture of the study 
community. 

Value Participant observation helps you learn and understand IK, its 
advantages and problems, from the community's perspective. It is a 

key method for discovering the "how" and "why" of IK. 

Participant observation i5 commonly combined with other methods 
such as interviews, mapping, ranking, etc. Unless the participant 
observer is already familiar with the local language and culture, it might 
take several months for this method to yield meaningful insights. 

Compiled by Evelyn Mathias 
Sources: Bernard 1988, Labayen 1989-1990. 
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Brainstorming 
r1 

13 

C, 

F 

Definition Group discussion in which members take turns offering ideas related 
to a specific topic. 

Purpose To pool the knowledge of several people to collect as much information 
on a topic as possible in a short time. 

Materials `' Chalkboard 

Chalk 

Paper and pencil 

Possible i Prepare activity ( see Village workshop). 

11 

approach 2 The facilitator asks each participant to give an idea related to the 
topic. The facilitator writes each idea on the chalkboard. 
Participants may take turns, or the process may be spontaneous. 

3 Repeat step two until all ideas are exhausted. 

4 Sort or classify ideas and consolidate the results. 

i'c creative. 
5 Discuss the results with the group. 

Adapt and modify 
this approach. 

6 Record the results on paper. 

7 Conclude activity. . 
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Note 

Idea cards 
Instead of recording ideas on a blackboard (or some other locally 
available drawing surface), consider whether participants might 
respond better using the card technique. Participants can write their 
ideas on cards (one 10x30-cm card per idea) using marking pens, 
then tape them to display boards or Manila paper. shy participants 
prefer this to speaking up. Some ideas might appear several times, 
however, making it more difficult to consolidate the output. 

Value 

Dos and 
don'ts 

Brainstorming: 

can produce a quick overview or rough assessment of IK on a, 

specific subject. 

is most useful for discovering the "what" of IK, but can also be used 
to explore "why," "how," "who," "when," and "where." 

affords a good take-off point for further research and for setting 
research priorities. 

raises people's awareness about their IK; however, the information 
produced is often sketchy and needs to be backed up and fleshed 
out using other methods. 

Do make sure that everyone gets a turn and all ideas are 
discussed. 

If used with illiterate people, do use symbols for recording ideas. If 
this is not possible, read aloud all contributed ideas. 

Don't try this method with too many people. Seven to 10 people is 

best. 

Compiled by Evelyn Mathias 
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Five questions 
Definition A five-step method of cause and effect analysis. 

Purpose To assess indigenous practices and beliefs. In particular to determine 
whether they are helpful, harmful, or neutral according to scientific 
research. 

Materials Notebook 

Pens 

Possible I 

approach 
Write a brief statement about the practice or belief to be analyzed. 
The statement should describe the practice and say why it is done 
(see example). 

2 Identify the clauses in the statement which relate to the cause 
be creative. 
Adapt and modify 
this approach. 3 

and effect of the practice or belief. 

Identify the scientific research findings related to the cause. 0 
711 

4 Assess the belief or practice as helpful, neutral, or harmful 

5 

according to scientific knowledge. 

Specify the action to be taken: 

z 

Value 

Promote helpful indigenous practices. 

Tolerate neutral practices. 0 
C7. 

Offer alternatives to harmful practices. tS 

This technique: 

helps discern whether a particular belief or practice has basis in 

scientific science. 

is useful for determining the difference between local and scientific 
views. 

has been validated for assessing indigenous health practices and 

has potential for wider application. 

provides a scientific science view of indigenous knowledge. 

provides a way to plan future actions based on people's previous 

experience and explanations of the world. 
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Example 

1 What i5 the practice/belief? 

A pregnant mother should not eat squash or else she will have a 

baby with a bald head. 

2 What are the cause and effect? 

(cause) Pregnant mother should not eat squash. 

or 

(effect) She will have a baby with a bald head. 

3 Scientific research findings related to cause: 

Squash is a rich source of vitamin A. 

4 Helpful, harmful, neutral? 

Harmful, Since mothers will be deprived of a rich source of 
vitamin A. 

5 What action should be taken? 

Offer alternatives - Recommend green leafy vegetables and other 
yellow vegetables rich in vitamin A to make up for the lack of 
squash. 

Compiled by: EStrella P Gonzaga and P Sandy M. Fortuna. 
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Group discussions 

Definition Discussions with groups of six to 15 knowledgeable community 

members covering one or several topics. (C] see key informant panels 

[KIP] and focus groups in Abbreviations and definitions.) 

Purpose To generate information, to build consensus, to validate information 
gathered by other means, or to clarify information in documents 
lacking detail. 

Materials Paper 

Marking pens 

Masking tape 

Chalkboard 

Chalk and eraser 

Possible 1 Review available information on the community. Determine what 

approach data are needed. 

2 Consult community leaders. Explain the purpose of the data 

QF Bc creative. 
Adapt and modify 
this approach. 

collection and discuss the information you want to collect. 

3 Determine, in consultation with community leaders, the criteria for 
group selection. Ideally, group members come from various walks of 
life and socioeconomic categories, representing formal and informal 
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Value 

community organizations. The composition of the group will depend 
on the topic. 

4 Let community leaders identify people in the community who fit the 
criteria. 'e on the lookout for biases; make sure that people from 
the most remote hamlet or the poorest group in the community are 
represented. Otherwise the views and perceptions of the poor are 
not incorporated. 

5 Prepare for the meeting: 

Set the date, time, and venue. 

Prepare guide questions which will serve to steer discussions. 

Assign someone, possibly a group member, to record the 
proceedings. 

6 Personally visit the group members to seek their agreement to 
participate in the discussion. Explain the purpose and objectives of 
the meeting. 

7 At the start of the meeting, introduce yourself and all group 
members. Carefully explain again the purpose and objectives of the 
discussion and how the information will be used. Mention the 
benefits that the community might derive from the meeting 

(-.U see also Village workshop). 

8 During the meeting: 

Ask the first guide question. Solicit participation from all 
group members. Make sure discussions are not dominated by 

a few people. 

When consensus is reached, or when an issue cannot be 

resolved, introduce a new guide question. 

Record major points and the results of consensus. 

9 At the close of the meeting, summarize major findings and 
consensus. 

10 Inform other members of the community about the results. 

Group discussions can provide IK data on farming and other livelihood 

practices, leadership structures and decision-making patterns, health 

practices and delivery systems, traditional medicines, labor sharing 

arrangements, local indicators of poverty and socio-economic 
standing, indigenous taxonomic schemes, and other information. Group 
discussions can also help the facilitator learn local terms and 
concepts that might have no direct equivalent in the outsider's 
language. When used in combination with other data-gathering 
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Dos and 
don'ts 

techniques, the information obtained can be of very good quality. The 

method is inexpensive and relatively easy. 

Group discussions: 

foster participation and partnership in information gathering and 
analysis. 

generate information beyond what can be gleaned from interviews. 
When faced with conflicting information, several people can present 
bits of data until the group has enough information to reach 
consensus. 

Do build rapport with group members. 

Do maintain a sense of humor while facilitating. 

Don't let one or a few members of the group monopolize the 
discussion. 

Don't create the impression that you are an expert on the topic 
(even if you are an expert). 

Compiled by Teodoro L. 5evilla, Ella A. Jordan, Ricardo C. Armonia, Nita C. Al'ena 
and 5. 5. Tabrez Na5ar. 
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Strengths and weaknesses 
Definition Group exercise to list and explain the strengths and weaknesses of a 

practice, event, or technology. 

Purpose To provide information for the possible improvement of a practice, 
event, or technology. 

Materials 

Possible 
approach 

F3c creative. 
Adapt and modify 
this approach. 

Value 

Manila paper 

Marking pens 

1 Prepare activity (Q see Village workshop). 

2 Clarify topic with participants. 

3 Draw a four-column table on Manila paper. Label the first column 
"+", the third column "-", and the second and last columns "Why?" 

4 Ask participants to fill in the first two columns. 

Ask, "What do you value in this practice (event or technology)? 
For what reasons?" 

5 Ask participants to fill in the next two columns. 

Ask: "What are the drawbacks of this practice (event or 
technology)? What are the reasons for these drawbacks?" 

6 Discuss the output with the participants. 

7 Use the information in the last two columns to identify possible 
actions and discuss possible constraints. Write these on Manila 
paper. 

8 Copy output and leave original with the community. 

Outsiders can learn about the strengths and weaknesses of a 

specific lK from the perspective of the insiders. 

The method highlights problems that need to be solved (column 4) 
and actions which could be taken to overcome these problems. 

Useful for assessing value of IK. 

Useful as a planning tool and for identifying follow-up activities. 

Compiled by Evelyn Mathias 
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Examples 
(Both are hypothetical and simplified. Both draw on field experiences of 1U staff). 

1 Traditional birth attendants (TBA) 

Objective: Explore the use of TEAS for community health projects. 

What do you value in a TBA? For what reasons? 

What are the drawbacks of TBAs? What are the reasons for these drawbacks? 

+ Why? - Why? 

13 easy to call h live in village D have limited 0 no money 

0 holistic care and D attends to equipment 

personal nutrition and 0 cannot do 0 not trained for 
approach personal care of complicated these 

mother after cases 
delivery 

D can be harmful 0 sometimes 
spread infection cheap 0 have the same 

culture 

What could we do to solve the problems listed in column 4? Possible actions based on the 
reasons given for the weaknesses: 

Train TBAs, especially in hygiene. Equip TBAs. Introduce or increase user fees. 

Modification 

A more elaborate modification of the strengths and weaknesses exercise is as follows. You can use 
the diagram on the next page to help visualize the process. 

1 Ask participants to identify a particular 
problem local people face. 

2 Ask them to identify an indigenous 
practice which might be used to help solve 
this problem. 

3 Participants identify who holds information 
on the practice (e.g., indigenous 
specialists) and why there is still a 

problem. 

4 Participants identify strengths and 
weaknesses of the practice. 

5 They suggest improvements to the 
practice, such as outside knowledge that 
could be blended with the indigenous 
practice. 

6 They identify how such changes could 
affect the indigenous knowledge or people's 

perceptions and use of it. 

7 They decide whether the practice is 

suitable for use or adaptation elsewhere. 
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Example of output 

Who holds information 

Strengths 

Easily available at low cost 

No side effects 

Effective 

Easy to understand 
Easy to use 

Weaknesses 

Lack of hygiene 

Diffic ult to spread to other 
com munities 

Suggestions for improvement 

Document technique 

Standardize technique 

Encourage spread 

Educate on hygiene 

Prepare vaccine the local way and use 
western application methods 

Concern - Can it be transferred? 
Community might lose faitDiinlKK Yes, it's worth a try. 

Compiled by Gregory C. Ira and participants of International Course on Regenerative Agriculture held at II9)Z 

September 4-29, 1995. 

Problem 

Sheep pox, lack of 
veterinary services 

IK that can be used 
to solve the problem 

Shepherds in Southern India 
have a crude vaccination 
method against sheep pox. 
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SWOT analysis 
Definition A method of systematic group reflection - SWOT 15 an acronym which 

stands for Strengths, Weaknesses, Opportunities, and Threats. 

Purpose To gather, analyze, and evaluate information and Identify strategic 

Materials 

Possible 
approach 

options facing a community, organization, or individual at a given time. 

Chalkboard Chalk 

C:O: l3c creative. 
Adapt and modify 2 
this approach. 

3 

4 

5 

6 

7 

Prepare activity as described in the sections Brainstorming or 
Village workshop. Identify the topic - issues, situations, or specific 
techniques - to be analyzed. Possible topics include using the 
community's IK, IK and the environment, or intercropping. 

Brief the community members on the procedure. Explain what you 
mean by strengths, weaknesses, opportunities, and threats 
(L see sample matrix). 

Draw a matrix that has nine fields (three rows and three columns). 
Leave upper left field blank. Label the other two fields in the upper 
row as "strengths" and "weaknesses." Label the second and third 
fields of the left column as"opportunities" and "threats." 

Ask participants to list in the respective fields all strengths and 
weaknesses that they can think of relating to the issue, situation, 
or technique under discussion. 

Do the same for development opportunities and threats. 

Read responses aloud and discuss them. 

Analyze the results. Use the following questions to fill in the four 
empty fields of the matrix: 

How can strengths be employed to take advantage of 
development opportunities? (call this the "S-0 analysis" for 
strengths-opportunities strategies). 

How can strengths be used to counteract threats that tend 
to hinder achievement of objectives and pursuit of 
opportunities? (call this the "5-T analysis" for strengths- 
threats strategies). 

How can weaknesses be overcome to take advantage of 
development opportunities? (call this the "W-0 analysis" for 
weaknesses-opportunities strategies). 
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How can weaknesses be overcome to counteract threats that 
tend to hinder achievement of objectives and pursuit of 
opportunities? (call this the "W-T analysis" for weaknesses- 
threats strategies). 

8 Ask participants to select options and to rate them according to 
their feasibility, potential for benefit, and urgency. 

9 Discuss results with participants. Copy output and leave original 
with community. 

Value SWOT can be used to: 

learn how community members value their IK and how they can put 
it to best use. 

analyze and evaluate specific IK technologies or practices. 

raise a community's awareness concerning the value of their IK. 

identify ways to increase the use of valuable K. 

Dos and 
don'ts 

Sample Matrix 

Do keep SWOT analysis groups small - 10 people or less. 

Do provide guide questions or criteria to participants if specific 
information is required. For example, if the community wants to 
explore the topic IK and the environment, the discussion could 
start with the question: What specific IK practices, beliefs, and 
technologies affect the environment? 

Where possible, Not strengths and weaknesses juxtaposed to 
opportunities and threats, in order to help identify options. 

Compiled by Tom Limpo 

Strengths 

Positive characteristics and 
advantages of the issue, 
situation, or technique. 

Weaknesses 

Negative characteristics and 
disadvantages of the issue, 
situation, or technique. 

Opportunities S-0 Analysis W-0 Analysis 

Factors, situations that can How can strengths be employed to How can weaknesses be 

benefit, enhance or improve the take advantage of development overcome to take advantage of 

issue, situation, or technique. opportunities? development opportunities? 

Threats S-T Analysis W-T Analysis 

Factors, situations that can How can strengths be used to How can weaknesses be 

hinder the issue, situation, or counteract threats that tend to overcome to counteract 
technique. hinder achievement of objectives threats that tend to hinder 

and pursuit of opportunities? achievement of objectives and 
pursuit of opportunities? 
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Below is a hypothetical example of a SWOT used to weigh the merits of a traditional intercropping 
practice using local cassava varieties in Ghana. 

Strengths 

Optimal use of space. 

Intercrops can positively 
influence each other. 

Local varieties need fewer 
inputs. 

0 High overall productivity of 
plot. 

0 Local varieties meet local 
needs. 

Weaknesses 

0 Intercropping might not 
allow for mechanization. 

0 Is labor intensive. 

0 Reduced yields of individual 
crops. 

0 Local varieties sometimes 
fetch low prices in market. 

Opportunities 

seeds, planting materials Initiate field study to test Point out that intercroppinq 
can be produced locally whether high overall provides employment 

Periodic shortage of planting productivity applies to this opportunities. 

materials for improved specific crop combination. If 0 Encourage production of 
varieties. results support this local cassava variety to 

0 Increased interest in 
assumption, this will deepen benefit from increased 

traditional practices. 
interest in I. market value, 

Improved varieties need high 
0 Produce information leaflets Studyyfields of local 

inputs which are often 
stressing advantages of varieties with same inputs 

difficult to buy. 
;raditlar,u; as usually given to improved 

High unemployment rate. 
varieties. 

0 Increasing market value of 
traditional cassava variety. 

Th reats 

Improved varieties have high 0 Make people aware of value of Develop and test improved 
yield and high status. local varieties. varieties that can be grown 

Introduction of improved 0 Stimulate production of local in the traditional intercrop 

varieties, has made local varieties. system, e.g., make sure 

varieties difficult to find, 
Improve local intercropping 

that canopy of improved 
cassava is not larger than 

Land scarcity with growing pattern to make optimal use that of traditional intercrop 
population. of land. variety. 
Improved varieties might 
suppress growth of 
companion crops. 

Sample matrix compiled by Evelyn Mathias 
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Village reflections 

Definition A participatory, two-step process of analysis involving small groups 
of selected community members. The first step involves a workshop 
to train local facilitators. These facilitators then assist the outside 
facilitators in repeating the workshop several times with other groups 
of villagers. 

Purpose To help community members: 1) validate information, 2) evaluate 
information, and 3) recommend interventions. 

by sharing their observations and expressing their ideas and feelings 
in small workshops, community members improve their ability to 
evaluate complex factors and relationships. This helps them to make 

plans and protect and enhance their interests. 

Materials Marking pens Blackboard 

Manila paper Chalk 

Masking tape Eraser 

Strips of paper (half or one- Pictures or drawings to 
quarter the size of typing stimulate discussion 
paper) (optional) 
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Possible 
approach 

f3e crc,ativc. 
Adapt and modify 
this approach. 

Preparations 
I Explain the village reflection process to the community. Ask the 

community to select seven to 15 people as facilitators. These 
facilitators will participate in the initial workshop, learn the 
process, and then assist in repeating the sessions throughout the 
community as echo workshops. 

Workshop I 

I Prepare for the workshop (Q see Village workshop). 

2 Make clear the topic to be discussed. 

3 Make clear the following rules: 

Each person has the right to contribute. 

There is no right or wrong observation, experience or feeling. 

There can be consensus, but also differences of opinion, 
experience, etc. 

4 Group the participants, as practitioners, beneficiaries, users, 
observers, or according to other criteria relevant to the subject 
under discussion. There should be 2-3 groups with about five 
members each. 

5 Members of each group select a facilitator and reporter. These are 
responsible for preparing the group's output for presentation. 

6 Ask the participants to share ideas on the chosen topic. To 

stimulate and guide the discussion, you can pose guide questions 
similar to those listed in the box on page 74. You can also use 
other methods described in this manual (for example, Strengths 
and weaknesses). 

7 Groups meet for about one hour to discuss the topic. Participants 
express in words or pictures their ideas, observations, or feelings 
about the topic. Responses can be printed or drawn on a 
blackboard or on large pieces of paper; or Simply spoken. 

The groups then collate their information and prepare it for 
presentation. 

9 Participants meet as one large group. Each group taker, 10 minutes 
to present its output. 

10 Ask participants to: 

Note and highlight the similarities and differences between 

the outputs. (Responses written on strips of paper can be 

taped together, or colored pens or chalk can be used to 
highlight similarities and differences.) 
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Value 

Analyze why similarities and differences arise. (What are the 
advantages, disadvantages, and other implications of such 
similarities and (.1ifferences?) 

Specify factors that prevent or encourage others to share. 

Come up with a way to check with the rest of the community 
the validity of the findings. 

Echo workshops 

11 Arrange for the participants from the first workshop to organize 
several echo workshops in the community. The echo workshops can 
be held in different parts of the community, with different groups 
(men, women, old, young), or with people with different occupations 
or interests (e.g., large and small landowners, landless people, or 
health service providers and users). Each echo workshop can have 

about 20-30 participants. 

12 The participants in the first workshop act as facilitators in the 
echo workshops. Apart from this, the echo workshops follow the 
same process as used in the first workshop. The participants can 
be divided into 3-4 discussion groups during the workshop; one 
facilitator can be assigned to handle each group. 

Leave as much of the facilitation as possible to the local 
facilitators. You should act a5 overall coordinator, observing and 
guiding the process. 

13 During the final plenary session, you should facilitate the overall 
discussions and help the participants draw conclusions and reach 
decisions about action to be taken. 

The reflection process helps people understand and analyze their 
IK. 

The output can be used to help promote or improve an indigenous 
practice. 

The process provides a common,.comprehensive, and area-specific 
understanding of a subject matter. 

Using several echo workshops can enable the discussions to include 

a large number of people - a group that would be unmanageable if 
all were to meet at one time. 

The echo workshops can be tailored to specific groups within the 
community. They allow cross-validation and "triangulation" of the 
outputs. 

It is important to choose the right local facilitators. Using local 
people rather than outsiders can help ensure that participants feel 
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Note 

Dos and 
don'ts 

comfortable when discussing sensitive topics. Because they are 
community members, they can also immediately validate whether 
the information provided is accurate. 

The echo workshop process is valuable if you anticipate long-term 
work in the community. It is a useful way to train local people in 

organization and facilitation skills. However, because it involves a 

sizable time investment in such training and can raise local people's 
expectations, it might not be the most appropriate method if your 
plans are short term. 

Do avoid judgmental comments. 

Do advise group facilitators to discourage groups from giving the 
"desired" response, those answers thought to be expected by the 
"outsider." 

Do encourage the most talkative of the participants to direct their 
energy toward helping others. . 

Do use turn-taking or round-robin discussion to ensure maximum 

participation. 

For personal or sensitive issues, do start by volunteering some 
information or by sharing an example. Do cite other people's 

experiences; however, do protect their anonymity. 

Do encourage and explain the need for legible documentation of 
responses - these will aid further discussion. 

Don't use drawings if only a 

few participants are skilled in 

drawing, or if time is limited. 
Drawings require additional 
time for presentation, 
explanation and clarification. 

Don't allow more than 12 

members per discussion group, 

otherwise participation and 
productivity will suffer. 

Don't mix different genders or 
ages when discussing very 

sensitive or personal topics. 

A modified version of the following ctuestion 
guide was used in an IIKK project to analyze 
health-related behavior. 

Draw a table with four columns. Label the first 
column "Practice;" the second "Why?" the third 
"Effect," and the fourth "Action." 

Write the practices you want to discuss in the 
first column. To fill in the remaining columns, ask 
participants the following questions for each 
practice: 

0 What i5 the purpose of this practice? 

0 What is the effect of the activity - 
financial, emotional, cultural, environmental 
health, etc.? l5 it desirable or undesirable? 

0 What do you do, or who do you consult, 
when problems arise related to this 
activity? 

Compiled by Andrea G. Sales and 
Francisco C. Saladores Jr. 
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Village workshop 

Definition 

Purpose 

Working meeting with the villagers intended to produce specific output. 

To produce a specific output. To get inputs and views from as many 
participants as possible. Village workshops provide a forum for use 
of other group methods. 

Materials Vary with expected output. For example, if you plan to produce a 

matrix, see section titled Matrix. 

Possible 
approach 

[3c crcativc. 
Adapt and modify 
this approach. 

I Define objectives of workshop and expected outputs. Determine 
activities. 

2 Look for site. 

3 Inform appropriate persons and get permission if necessary (be 

sensitive to local protocols and customs). 

4 Explain objectives and purpose of workshop and criteria of 
participant selection. Request village leaders to help you identify 
suitable participants. The number of participants will depend on 

your objectives. 

5 Select a good venue in the community. There must be enough room 

to perform planned activities. 

6 Invite participants. Make sure nobody is forgotten. 

7 Prepare workshop materials. 
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Value 

Dos and 
don'ts 

Workshop Proper 

I Introduce yourself and all workshop participants. 

2 Explain the workshop purpose, objectives, and the flow of activities. 
Explain what outputs are expected, how they will be used and how 

they will benefit the community. 

3 Give time for questions and clarification. 

4 Conduct the planned activities such as brainstorming, matrix 
ranking, webbing, etc; (see specific sections for details). 

If the group is too large, divide it into. smaller groups of five to six 
participants, or as required for a specific method. Assign 
facilitators or ask participants to identify facilitators from the 

g rou P. 

5 Discuss outputs with participants - either help participants to 
interpret the results or explain the results to the participants. 

6 If outputs were prepared in small groups, share these results with 
the larger group. 

7 Close workshop. Thank participants. 

After workshop 

I Consolidate and analyze outputs. (In participatory projects, 
community members should be involved in this step.) 

2 Validate results with the community. 

3 Leave a copy of the outputs with the community. 

4 Use the outputs as planned. 

Workshops: 

maximize participation of the community. 

provide a forum for many methods discussed in this manual. 

allow outsiders to gain insights regarding community dynamics and 

perspective. 

allow for immediate evaluation of outputs. 

Do make sure that everybody participates. 

Don't let one individual dominate the workshop. 

Do be diplomatic when dealing with dominant individuals. 

Do make sure there is enough space. 

Do make sure there are enough facilitators. 

Do work closely with your local counterpart. 

Compiled by Angelina C. Ibus and Fvelyn Mathiao 
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Historical comparison 
Definition Describes conditions, techniques, and ̀ practices in different time 

periods (e.g., agroforestry practices in 1965 as compared to 1995). 

Purpose To determine changes. Can be useful if no baseline data are available. 

Materials Manila paper (if working with a group) 

Notebook (if working with individuals) 

Can also be drawn on the ground with a stick. 

Possible 
approach 

Bc creative. 
Adapt and modify 
this approach. 

Determine content outline (prepare and memorize a question guide) 

and identify time period(s) to be covered. (Q See Village 

workshop.) 

2 Find village elders who know about the subject (3-5 people, both 
sexes). 

3 Explain the purpose of the exercise to respondents. Discuss with 
them about important events or dates which fall within the period 
being covered (e.g., special festivals or birth/death anniversaries 
of family members, wars, disasters, dates according to the local 
calendar, etc.). These events or date& will serve as time markers. 

4 Determine the facts about the subject you wish to investigate. 
For example, if you explore changes in agro-forestry, the historical 
comparison could describe species used, planting practices, soil 
conservation practices, etc. 

5 Collect the information for each aspect or fact for all , °riods to 
be covered by your historical comparison. Ask: "How did you do 
this before the great festival, when your mother was still alive?", 
"What was the situation in 1953?", etc. You can either start with 
the present situation and .work backwards, period by period, or 
start with the period that lies furthest back and end with the 
present situation. It's important to collect comparable information 
on'aspects of the subject under investigation for each period. 

6 Record information or ask people to draw or write down practices, 
techniques for the different periods. The information can be 

presented in a matrix (W Matrix), a series of drawings, or in some 

other way convenient to your respondents. 
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Value 

7 Discuss and compare outputs of different periods with the 
respondents. 

8 ('resent the results and discuss them with the villagers. Leave 

them a copy of the output. 

Historical comparison raises awareness of changes, helps reveal IK 

from previous times, helps explain changes in practices, and in the 
process, highlights advantages and disadvantages of Specific 
practices. 

Compiled by IZaquelito M. F'astores and Evelyn Mathiac 
Source: 5hogorip undated 
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Recording and Using Indigenous Knowledge 

Mapping 
Definition A method for collecting information on where certain resources or 

features are located. - 

Purpose 

Materials 

Possible 
approach 

To help identify and analyze the distribution of and the relationships 
between specific resources or features. The maps can show topography, 
soils, water, forest products, property regimes, land use (including 
where food is gathered), ecosystems, socio-economic data such as 
location of indigenous health practitioners, location of medicinal 
plants, common diseases, ritual sites, location of traditional birth 
attendants, and more. 

Paper 

Pencil 

Chalkboard 

Chalk 

Any surface can be used. The map can be drawn with chalk on a 
concrete floor, or drawn on the ground with a stick. Some villagers have 

made detailed three-dimensional models using sand, earth, and stones. 

I Define purpose and scope of the mapping exercise. 

2 Select key informants. 

3 Together, define scale and boundaries of the map. The scale of the 
map will depend on the objectives of the exercise and the drawing 
surfaces available. 

4 Determine resources or features to be mapped. 

5 Prepare a base map if none exists. To do so, ask people to identify 
and draw key landmarks or reference points and reference lines - 
for instance, hills, roads, and rivers. 

6 Ask participants to locate selected resources and features on 

the map. Symbols and colors can be used to represent quantity 
and quality of the different categories. 

7 Revise the map. 

8 Copy the final map on paper or take a photograph. 

9 Leave a copy of the map with the community. 

48 
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Value 

Dos and 
don'ts 

Participatory mapping: 

helps outsiders and community members identify, locate, and 
classify resources and features, revealing their importance and 
usefulness from the local people's point of view. 

reveals patterns of spatial organization as well as constraints and 
opportunities. 

can be used to collect baseline data and to monitor change in 

resources and patterns of use. 

cyan be used to evaluate impact. 

can be used to improve resource management strategies or to 
design new systems. 

Do encourage participation during all steps (i.e., from selection of 
key informants and materials, to analysis), especially if the method 
is to be used for project management. 

If possible, draw the map in a place which has a good view of the 
surrounding area. 

Do consider indigenous materials and methods for drawing or 

creating resource maps. 

Do remember to include a legend to explain symbols or patterns. 

Do encourage participants to design their own symbols. 

Do limit the number of resources or features per map in order to 
avoid crowding and to facilitate analysis (pick two to three related 
types of features or resources). 

Do include the compass symbol or indicate direction of sunrise and 
sunset (indicate season or month). 

Don't worry about drawing to scale but do try to keep relationships 
accurate. 

Don't let one person dominate map-making. 

Don't compare, side by side, maps made by two groups or 
individuals. This can cause embarrassment. 

See sample map on next page. 

Compiled by Gregory C. Ira, Phoebe V. Maata, Minda V Yaun, and 
Ma. Carolina 5. Mariano. 

86 



LEGEND: 

Recording and Using Indigenous Knowledge 

Traditional health practice 

NATURAL 

main road 

river 

mountain 

O spring 

school 

house 

health center 

or 
trail 

deep well 

sambong 

MANMADE 

lagundi 
niyogniyugan I acapulco 
guava trees 

HERBAL PLANTS 

traditional health practitioner/ 
traditional birth attendant 

place of healing rituals 
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Matrix 
Definition A method for listing items and recording their characteristics. Items 

Such as livestock species or crop types are listed in rows and their 
characteristics, ouch as fodder requirements or yield and uses, are 
recorded, in columns. 

Purpose To help reveal the characteristics and qualities of listed items, and in 

the process, reveal the preferences of local people. This can enable 
communities and program managers to make informed decisions. 

Materials 

Possible 
approach 

6c crcativc. 
Adapt and modify 
this approach. 

Stick and bare ground, chalk and chalkboard, or marking pen and 
Manila paper 

Stones, seeds, leaves 

Paper and pen 

1 Identify interested and knowledgeable men and women. 

2 Find a large, clear area to draw matrix - etched in the ground with 
a stick, drawn with chalk on a large board, or drawn with a marking 
pen on a very large sheet of paper. 

3 Ask participants to define items (e.g., to list tree species). 

4 Draw a row for each species. Write the name of the species at the 
left side of its row, or use a leaf or fruit from the species to mark 

its row. 

5 Ask participants to identify criteria that are important to them. 
Examples might be the tree's growth rate, uses, regrowth rate 
after pruning, drought tolerance, etc. 

6 List the criteria at the head of the columns. 

7 Ask participants to rate each criterion (e.g., for the case of growth 
rate: high, medium, low, lowest). 

8 Participants can place sticks or stones in the body of the matrix 
to represent level: for instance, one stone could represent lowest 
growth rate, five stones could represent highest growth rate. 

9 Record the outcome on paper. Share and discuss the matrix with 
participants and leave them a copy. 
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Value 

Modifications 

Recording and Using Indigenous Knowledge 

Matrices help identify preferences, priorities, trends, or specific 
categories from the respondents' point of view. They can show the 
availability of resources, their advantages and disadvantages, aid 
people's opinions regarding usefulness. 

Matrix ranking: Respondents are asked to rank the items listed in 

the column (Q see Sorting and ranking). Or the number of stones 
or sticks in each row can be added together to' arrive at an overall 
score for each item. Then the items are ordered according to their 
scores. Q For an example of the output of matrix ranking, see 
Incorporation of local tree species in an agroforestry project in 
Layong Mabilog, Philippines. 

Historical matrices list items or activities in the rows and dates or 
events in the columns. Historical matrices reveal changes in the 
use of items or activities between different periods. They can show 
how people have dealt with problems over time. 

Farmers evaluating tree growth 
(Agroforestry research plot in Parung Panjang, Indonesia) 
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Compiled by Evelyn Mathias 
Sources: FAO and IIPR 1995, Waters-Bayer and Sayer 1994. 
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Seasonal pattern chart 
Definition 

Purpose 

Materials 

Possible 
approach 

c F f3c creative. 
Adapt and modify 
this approach. 

A pictorial representation of village life throughout the year. 

To highlight the interrelationships of variables and the timing of 
activities. It can help a community identify annual events, or 
combinations of events, which pose challenges and those which hold 
opportunity. It allows a community to identify not only the 
interventions necessary to address problems, but also helps with 
scheduling - from planning and implementation to assessment. 

Seasonal calendar matrix. This has twelve columns (one for each 
month) and key variables as row headings. Each cell in the matrix 
should be the same size as the blank cards used (see page 94). 

Blank cards (10cm x 10cm) 

Marking pens 

Colored pens 

Masking tape 

Identify the type of indigenous knowledge (= variables) you want to 
document, such as weather, common diseases, social and economic 
activities, household cash flow, agricultural activities, and food 
availability. 

2 Have a local artist illustrate these variables (e.g., rain and sun for 
weather) on 10cm x 10Qm cards. (Other cards can be drawn by 

participants during the actual community charting exercise.) 

3 Identify a key informant panel (Q see KIP, Abbreviations and 
definitions and Group discussions). Brief the panel on how to 
conduct the exercise using pictures to represent events of the 
past year relating to the variables. For each time period the panel 
should discuss and select by consensus the picture that best 
represents the event which was "most frequently or commonly 
observed with the most people affected." It is very important to 
allow the panel to.use local terms. 

4 Work on one variable at a time, placing the illustrated cards on the 
matrix. If necessary, more than one card can be put in each cell. 
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Value 

Dos and 
don'ts 

Modification 

Recording and Using Indigenous Knowledge 

5 When all variables of the chart are completed, ask the panel to 
analyze theinterrelationohipo through time and discuss the 
results with a view to identifying implications and possible actions. 

6 Leave the chart with the community. Keep a copy for future 
reference. 

7 Such charts can also be used for monitoring and evaluating 
interventions. 

Preparation of a seasonal pattern chart can help discern the week-to- 
week, month-to-month, season-to-season activities of a community - 
its annual cycle - which in turn can reveal much about a people's 
perception of time. Important events can be recorded. Lean and 
plentiful periods identified. The choice and description of discrete 
events (especially in the case of disease) draw out local perceptions of 
causation. 

Use pictures that closely resemble the community. 

Use vocal terms. 

Don't use scientific terms. 

Ask respondents to prepare their own calendar matrix rather than 
providing one "ready-made". Local people often have their own 

calendars and may classify seasons differently from the western 
calendar year. 

Compiled by Eotrella P. Gonzaga and Pedrito Sandy M. Fortuna. 
sources: TriPARRD 1993, Vilche5 and Gonzaga 1984. 
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Recording and Using Indigenous Knowledge 

Sorting and ranking 

Definition Sorting i5 dividing objects or ideas into groups with special qualities. 
Ranking i5 ordering objects or ideas according to some. criterion. 

Purpose To gain insight into the properties of objects or the nature of ideas, 
and reveal the preferences of local people. 

Materials 

Possible 
approach 

f3c creative. 
Adapt and modify 
this approach, 

Cards and pens or sticks, stones, Seeds, leaves, etc. 

Sorting and ranking can be done by way of individual interviews or 
informal discussions with informants, or with small groups of three to 
eight or more respondents during workshops or brainstorming 
sessions (see sections on these methods for details). Working with 
groups is preferred since results reflect group consensus rather than 
the opinions of an individual (provided that no one in the group is so 

dominant that he or she suppresses the opinions of others). 

Preparation 

Sorting I 

Identify interested and knowledgeable men and women. 

Write each object or idea on a separate card (or ask the 
respondents to do so). For example, write down the livestock 
diseases occurring in the community or represent them with 
objects such as pieces of skin for skin diseases, etc. 
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ED 

2 Collect the cards or objects and mix them so that they are not in 

any particular order. 

3 Give all cards or objects to the respondents and ask them to sort 
them into two or more groups, either according to the respondents' 
own criteria or according to criteria given to the respondents 
before the sorting starts (for example, "which diseases can be 

transferred to humans and which cannot be transferred to 
humans?"). Allow the respondents to discuss how they want to 
sort the cards or objects - their discussion can provide valuable 
Information. 

4 When the cards are in different piles (and if the criteria were not 
set beforehand), ask why respondents grouped them the way they 
did. Ask what they have in common and what makes them different 
from cards in other piles. For example, one pile might contain all the 

5 

names of diseases that can be caused by spirits. A second pile 
might contain the names of diseases acquired through fodder, etc. 

Record and discuss the outcome. Leave a copy of the output with 
respondents. 

Ranking I 

You can also 
use matrices 
as a way of 
ranking items. 
See Matrix for 
details. 

Give each sorted pile to respondents and ask them to order the 
cards or objects according to a specific criterion. For example, ask 
which of the diseases in this pile is most dangerous to humans, 
which is the next dangerous, and which is the least dangerous, etc. 

2 Record and discuss the outcome. Leave a copy of the output with 
respondents. 

Ranking can also be done independent of sorting. Start with objects or 
ideas on cards or represented with symbols or pictures. 

Value Sorting provides information on the properties, advantages, and 
disadvantages of objects and ideas. It reveals how people classify 
objects and ideas. 

Ranking helps identify preferences, priorities, and trends from the 
respondents' point of view. Both methods can support decision-making 
in development projects. 

Dos and Do use the local language when sorting and ranking to allow active 

don'ts involvement of respondents. 

Make sure that all group members are involved in the discussion 
and that no one dominates. 

Compiled by Eblas L. Biancas and Evelyn Mathias 
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Transect 
Definition Method of collecting information about major land-use zones 

within a community. Involves walking along a carefully selected 
path that cuts across the main geographic features of a 

community to compare main features, resources, uses, 
problems, and opportunities of different zones. 

Purpose To provide a picture of how natural resources are managed 
and used by a community, and to help identify the problems 
and opportunities inherent to each zone. 

Materials Community map 

Flip chart (large sheets of 
paper attached to an easel) 

Possible 
approach 

f3c croativc. 
Adapt and modify 
this approach. 

Value 

Colored marking pens 

Notebooks 

fens 

1 Find key informants who are knowledgeable and willing to 
participate. Discuss the different information the project team 
would like to gather from the transect (crops, land use, trees, soil, 
water, problems, opportunities, etc.). 

2 Identify on the community map the route to be taken for the 
transect. The route should cover all major ecological and production 
zones. A large and highly variable community might require more 

than one transect. 

3 Walk with the informants along the transect route. Let the key 

informants give information relating to the categories selected. 
Ask questions on additional factors that might come up during the 
walk. Or become an observer while informants do the recording. 

4 Transfer field data to a clean sheet and add illustrations. 

5 Validate data with key informants. 

A transect walk is a useful tool for tapping local people's knowledge 

about land use, natural resources, soil types, problems, and possible 

solutions. It can yield a wealth of information on IK which might be 

overlooked by other data-gathering methods, especially if the 
informants classify and record the information. 

Compiled by Teodoro L. 5evilla and Ella A. Jordan. 
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Transect of Pook Paliparan, Dasmarinas, Cavite, Philippines 

- r 

Upland Village 
Upland Upland 

Lowland Lowland Canal Creek 
vI'p 

Creek 

Water Rain Rain Rain Rain Rain Rain Rain Rain 
source Irrigation Runoff/ Irrigation Well 

seepage 

Soil Sandy Rocky Clay Rocky Sandy Sandy Clay 

Loam Clay loam Clay loam 

Crops Rice Rice Bamboo Rice Bamboo Okra Peanuts Bam- Rice 
Sugar- Sesbania Sesbania Horseradish Cassava boo Bean 
cane Pepper Pepper Grapes Rice Sugar- 

Eggplant Beans Garlic Beans Corn cane 
Beans Tomato Tomato Beans 
Corn 

Fo- Grass- Gliricidia Grass Azolla Grass Weeds in Guinea Grass 
rages land for plots grass land 

grazing 

Trees Gliricidia Gliricidia Banana Gliricidia Gliricidia Acacia Mango Mango 
Mango Gliricidia Banana Leucaena Mango Tamarind 
Leuaena Leucaena Leucaena Guava Star- 
Guava Acacia Coconut apple 
Banana Neem Leucaena 

Tamarind Jac kf ru it 

Ani- Cow Catfish Golden Catfish Dog Goat Snail Cattle 
mals Carabao Mudfish snails Frog Cat Carabao Catfish Carabao 

Goat Carp Pig Snail Pig Cattle Goat 
Frog Fish Goat 
Crab Duck Cattle 

Frog Turkey 

Prob- Erosion Pest and Lack of Erosion Erosion 

lems Lack of disease cohesiveness Lack of Lack of 

water among water water 
local 
officials 

Oppur- Accessibility 

tunities to road 
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Recording and Using Indigenous Knowledge 

Question guides 
These question guides provide frameworks for recording IK on specific 
subjects. While many of the guides could equally be used to study 
western knowledge, recording IK requires something more: a probing, 
active search for knowledge and practices hidden from the casual 
outsider. Look beyond the first best or "conventional" answer. Dig 

deeper to learn the whole story (or at least more of the story). For 

example, if a community member answers your question, "How do you 
save?" with the reasonable reply, "at the bank," don't put away your 
notebook. Follow up. Is there a local credit scheme? Do community 
members keep goats to sell during times of emergency? Sometimes 
banks walk on all fours. 

The following question guides provide ideas, guidance on what to look 

for when recording IK. The question guides are not meant to be used as 
questionnaires and should therefore not be applied in the field as they 
are. Select from each guide only those aspects which meet the 
objectives of your study. Adapt, reword, and combine selected 
questions and topics with questions and topics from other question 
guides. 

Some but not all question guides give examples of methods that could 

be used to record IK on this topic. But, again: be flexible and creative - adapt and modify the approaches. 
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Gender and 
indigenous 
knowledge 

This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

Gender and IK are linked in many ways. Women and men often possess very different skills and 
different knowledge of local conditions and everyday life (Q see also Who knows what?). As 
important users and processors of natural resources for human subsistence, women are often 
the repositories of IK on matters of sustainable resource management. In many societies they 
have the main responsibility for growing and collecting food, securing water, fuel and medicines, 
and for providing cash income for education, health care, and other family needs. Women also 
contribute much of the labor and day-to-day decision-making that goes into crop and animal 
production. 

The roles and tasks of men and women in society differ. It is natural then, that the knowledge 

women and men possess also differs. Tapping the valuable knowledge of both women and men, 

can help ensure the sustainability of development efforts. Recording and documenting the IK of 
women and men is indeed crucial. 

Similarly, older men and women and children (girls and boys) also play different roles in society 
and the economy. The questions below could equally be applied to these age/gender groupings. 

The following examples are suggestions for themes to explore when recording information 
regarding gender differentiation in indigenous systems - biodiversity and conservation, and 

livestock care and production. These guide questions can be modified to explore other topics 
such as agriculture, land management, and community health. 

Biodiversity 0 How do women and men interact with their natural surroundings? 

and 0 What unique knowledge about the environment, species, and natural 

conservation resources do they gain from these interactions? 

0 How can this knowledge be tapped for conservation and sustainable 
development? 

Livestock 
care and LI 

production 
0 

What are women's and men's roles in livestock care and production? 

What unique knowledge about livestock care and production do they 
gain from these roles? 

How can this knowledge be tapped for better livestock care and 
production? 
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Recording and Using Indigenous Knowledge 

Separate focus group discussions with women and men. 

Key informant interviews of women and men who might have unique 
or substantial knowledge and skills in the area being studied. 

Participant observation. 

Seasonal or daily activity calendars that show which of the 
activities are performed by men and which. by women. 

Compiled by Esther Catherine C. Velarco 
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Farmer-to-farmer 
extension and 
farmer 
experimentation 
See also guide on Communication. 

This i5 not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your obJectivesl 

Problem 0 How are problems identified? How are identified problems 

identification prioritized? 

0 Who is involved in problem identification and prioritization? 

Technology 0 How are solutions identified? How do people learn of possible 

identification solutions? Do they start with their own resources or do they look 
outside of their community? With whom do they consult? 

0 O01-what basis are specific technologies and practices selected? 
What are the criteria to determine whether a practice is useful? 

0 Who decides how to proceed and what to do? 

Experimentation 0 Are there people in the community who are by nature experimenters 

and and adapters of technology? Who are they? Do they experiment 
1 

12 a 
adaptation 

one or m groups 

0 How are practices selected for adaptation? 

0 How are experimentation and adaptation undertaken? In a 
systematic manner or spontaneously? 
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Recording and Using Indigenous Knowledge 

Monitoring 
and 

evaluation 

Technology 
dissemination 

AfA 

D How are experimentation and adoption monitored and evaluated,? 

D Do people record results of adaptation and experimentation? What 
recording techniques and methods do people use? Who are the 
villagers who keep written records? Why do they keep written 
records? 

D What are the criteria for evaluating practices for continuous 
adaptation? How are the criteria for evaluating practices 
developed? How are criteria weighted against each other? 

D How do farmers obtain information on successful adaptations? 
Who are the key sources of information? 

D How are results of experimentation and adaptation pasOed to or 
shared with other farmers? What traditional activities facilitate 
information sharing? 

Compiled by Angelina C. lbus 
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Recording and Using Indigenous Knowledge 

Soil fertility 
(See also question guides on Cropping 
systems and Agroforestry) 

This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

Types of soil 0 What kinds of soil do farmers recognize on.their farm? 

Soil condition 

0 Which criteria do farmers use to differentiate soil types? 

0 What is the color of the soil? What is its consistency: hard, sticky, 
soapy, etc.? How deep is it? What is the proportion of stones? of 
lime? 

0 How quickly (or slowly) is water absorbed in the soil? How long will 
the soil hold water? When does it develop cracks? Does the soil have 

a white coating immediately after the rains? 

0 Any special characteristics of the soil? 

Cultivation o 

158 

Is the soil easy to cultivate? What crops do best grown on which 
soils? 

0 How deep does the plow normally out into the soil? 

0 Do farmers apply treatments designed to improve soil quality? 
What do they use? how do they apply them and why? 

Compiled by Evelyn Mathias 
Source: Warren and 
Rajasekaran 1991. 



Recording and Using Indigenous Knowledge 

Cropping systems 
(5ee also question guides on Agroforestry and 
Animal husbandry and healthcare and section on 

Modeling bioresource flows.) 

Land ° 
Preparation 
and planting ° 

Soil fertility 
management 

This is not a questionnaire! Adapt, 
reword, and combine questions and 

topics to suit your objcctivcs! 

How do farmers select land for planting? Do they consider a plot's 
suitability for specific crops? What other criteria? 

At what time-of the year is land prepared? Why? What indicators 
are used to determine when and preparation should begin? 

1-1 What methods (e.g., oxen-drawn plow, hoe, dibble stick, etc.) are 
used for land preparation? for seed-bed preparation? Why are these 
methods used? 

I l How are crops planted? How are they arranged throughout the 
field? 

11 How are fields designed or laid out in order to accommodate crops 
(e.g., bunded terraces, contour plowing, etc.)? 

11 Who is involved in land preparation? in planting? 

I I Do farmers improve their soils? How do farmers know (i.e., what 
indicators do they use?) whether the quality of a soil is increasing, 
decreasing, or being maintained? 

° What inputs (e.g., animal manure, legume grains, cover crops, tree 
leaves, etc.) do they use? 

[I How do farmers prepare such inputs? When and in what amounts 
are these applied? 

CIA See also Soil fertility. 

101- 'v, f 
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Weed control 
and pest and 

disease 
management 

Are crops arranged in a special manner (i.e., intercropping) to 
control or avoid weeds, pests, and diseases? 

0 What crop combinations (e.g., crop rotations, relay cropping, etc.) 
are used to prevent or reduce weeds and pests? 

0 What additional methods or strategies do farmers use to prevent 
or control weeds, pests, and diseases (i.e., encouraging pest 
predator species, soil amendments to reduce soil-borne pests)? 

Crop varieties 

Harvesting, 
processing 

and storage 

Seed 
selection, 

processing 
and storage 

Which crops and crop varieties are preferred? Why? 

What evaluation criteria are used by men and women to select 
crops and crop varieties? 

How are new crops and crop varieties tested and selected? 

What traditional methods do farmers use for harvesting crops? 
processing? storage? 

What implements or machinery are used? 

0 Are both men and women involved in crop harvesting? processing? 
storage? 

0 What problems do farmers encounter with traditiortal--imetHods of 
harvesting? processing? storage? 

0 Where do farmers Oct their seeds? Why? 

What evaluation criteria are used by men, and what criteria are 
used by women to select seeds for Storage? 

What traditional methods are used for seed processing? seed 

storage? 

What problems are encountered with traditional seed processing 
and storage methods? 

Integration of 
livestock 

Why do people keep a particular livestock species (e.g., cattle; water 
buffalo, poultry, etc.) - for meat, draft power, manure, or what 
other purposes? 

0 Are there linkages between crop and livestock components? How are 

they linked (e.g., incorporation of animal. manure in the field, use of 
crop residues as fodder, etc.)? 
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Recording and Using Indigenous Knowledge 

Incorporation 
of trees 

How are trees planted? Are they allowed to grow in the fields? .Why? 

What types of treed are planted or allowed to grow in the fields? 

What products do they provide to the farm or household? 

What are the Specific linkages between crop and tree components 
(e.g., crop residues as mulch for fruit trees, tree leaves as natural 
manures for crops, etc.)? 

Cropping 
Patterns 

< 15% grade 

How are different crops arranged in a particular type of field? Why? 

What cropping patterns are used during different times of the 
year? Why? 

What products or services do different types of crops provide to 
the farm or household (e.g., food, soil conditioner, fuel, etc.)? 

Compiled &y Scott A. Killough 

75% annual crops 
25% perennial crops 

50% annual crops 100% perennial crops 
50% perennial crops 
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Gardening 

Types of 
crops 

This i5 not a questionnaire! Adapt, 
reword, and combine questiona and 
topics to suit your objectives! 

What plants (vegetables, bamboo, fruit trees, etc.) are grown in 

homegarden5? why? Where did people learn to plant these crops? 
For what do they use them (e.g., food, sale, medicine, timber, 
ornaments)? 

Do they plant crops throughout the year? What i5 the main season 
for cultivation? What plants are grown in which seasons/months? 

0 Can any of the crops be stored for a long time? 

Planting Where do people Oct their planting material? Which plants are grown 

materials from indigenous seeds, roots, and cuttings obtained locally? What 
are the sources of seeds and other planting materials? 

0 How do people identify good seed from bad seed? 

0 How do they preserve and store seeds and other planting 
materials? 

Cultural 
practices 

How do they plant? How i5 land prepared for planting? 

Are there specific cultivation methods for specific crops? Do plants 
require specific conditions (e.g., shade, humidity)? 

What are the cropping patterns? How do people choose the 
location for specific plants? Which species are grown. together? 
Which must be kept apart? 

15 relay cropping practiced? Give some examples. 

Which plants are pruned? Are mulches used? what? how? when? 

Is fertilizer or manure used? 

11 Are crops weeded? If yes, how? 

11 How is harvesting done? 

11 I5 water available throughout the year? Do people water their 
homegardens? Are all plants watered orjust a select few? how? 

What are common water sources? 

11 What tools are used? Is lack of tools a limitation? 
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Recording and Using Indigenous Knowledge 

Pest control o 

Labor Ll Who works in the garden? Who does which chores? How much time 

Li How do people fight plant diseases? Do they use pesticides? local 
orbought? 

1.1 Do they grow any plants to repel insects? which ones? 

I Are there predators? How are they controlled? 

What are common problems and diseases? How are they 
controlled? 

does each household member spend each day in the garden? 

Consumption 
practices 

ri What vegetables, fruits, and other crops from the garden are 
eaten? 

1.1 Are there plants which are not eaten? Are certain crops taboo? 

I I Which plants are collected from the wild and which are grown in the 
garden? 

Marketing - 11 

Problems/ 
constraints 

What i5 done with excess produce? What proportion of each crop is 

eaten? sold? 

Where are crops sold? Who does the selling? How much do families 

earn selling surplus garden produce? 

11 What problems are faced in gardening? How are they overcome? 

Compiled by parriciparits of the International Training Course on Household Food 

Security Through Homegardening held at O November 21-Decemher 10, 1994. 
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Recording and Using Indigenous Knowledge 

Aroforestrv 
(See also question guides on Cropping 
systems, Gardening, and Animal husbandry 
and healthcare.) 

Types of 
crops 

Farming 
practices 

This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

What tree or other plant species are valued by the local people? 
Where are these found (specific areas of the community)? Are 
these trees/crops planted? 

0 What are their uses? What specific parts of the plants are used? 
What plants are used as medicine for humans or animals? Where 
did knowledge of these medicinal plants come from? 

iI What criteria do local people use when selecting plants grown in 

their agroforestry system? 

Ll Do people plant certain plants together? How are the different crop 
combinations planned? 

When are the crops planted? What planting materials are used? 
Where do the people Oct these planting materials? 

11 How are seeds produced, processed, and stored? 

LI How did the people learn to plant the crops? What cultivation 
methods were introduced by outsiders and which are traditional 
practices? What modifications did local people make to cultivation 
practices introduced by outsiders? 

V/ X* j Nl - , 
z,& al' CQ? i c49 Cdr %10 
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Recording and Using Indigenous Knowledge 

LI Do the people use chemical fertilizers and pesticides? Do they use 
compost and other types of organic fertilizers? What are these and 
how are they produced? 

LI Do people weed? How do they do this? How often? 

F I What local pests and diseases affect plants? and animals? How 

are they recognized? How are they controlled? How are they 
treated? Are chemical pesticides used? Are there any local 
pesticide concoctions? How was knowledge. of these concoctions 
gained? Are specific plants grown as insect repellant? which ones? 

11 What medicinal plants are used to treat animals? How was 
knowledge of these medicinal plants gained? 

El How do people harvest? 

11 How are harvested products preserved? 

11 What farming implements are used by the local people? How are 
these implements made? 15 manufacture of these implements a 

specialized skill? From where did this know-how come? Do farmers 
share farm implements? If so, under what arrangements? 

11 What do the people do to conserve water? How does the community 
control soil erosion? What fallow practices are followed? 

11 What are common beliefs and superstitions related to farming 
activities? 

Integration of 1=I 

livestock and 
fish 

[1 

Labor 

What animals are raised? For what are these animals used? What 
are they fed? Is commercial feed used? Are feeds planted? How is 

animal waste used? 

Do the people raise fish? What types of fish are raised? how? 

11 How is land prepared for planting? Which household members 

contribute to land preparation? Are specific roles assigned to 
women, men, and young household members? What are these roles? 

How about during the harvest season? 

LI Does the community use any form of labor sharing arrangements? 
Describe these arrangements. Do households employ farm labor? 

How are hired laborers compensated? 

165 



Recording and Using Indigenous Knowledge 

Common 
resources 

Land 
ownership 

Marketing 

What are the views of community members regarding the usage of 
common resources such as forests, Streams, and rivers? How are 
conflicts resolved? 

Does the community allow outsiders to use common resources? 
under what terms and conditions? 

Do the farmers own the land they till? What traditional rights do 
they enjoy? How are these rights made clear? How are such 
traditional rights passed from generation to generation? 

H What traditional arrangements or relationships exist between 
farmers and landowners? Are these arrangements passed from 
parents to children, generation to generation? 

Ii Are agroforestry products used for subsistence or are they sold 
outside the community? 

I I How are goods exchanged within the village? Does there exist a 

system of barter? 

I I How do people market their products outside the community? Who 

markets and who receives the income? 

Constraints I I What challenges do people face in crop and livestock production? 

and problems What constraints exist and how are they overcome? 

Compiled by (Zomeo F. San Buenaventura and Teodoro L. Sevilla 
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Recording and Using Indigenous Knowledge 

Watershed 
management 
(see also cjuestion guides on Agroforestry, 
Soil fertility, and Cropping systems) 

This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

Fl Do people see any cause-effect relationships between uplands, 
lowlands, and coastal areas? For example, have they found that 
activities in the uplands affect the lowlands or vice versa? how? 

Describe the activities and their effects. If people have observed ill- 

effects, do they do anything to prevent/control these? 

1l How do people determine the boundaries of their community? Are 
water sources, streams, etc. part of their consideration? If so, 

describe. Do they do anything to conserve their water resources? 

i-l Do people conserve any parts of their community's territory? If 
yes, describe what type of area and why they conserve it. Any 
specific measures (e.g., prohibition of cutting trees, protecting 
plant and animal species, replanting, etc.)? 

L1 Do people manage their environment? What are their cropping 
practices and what are the reasons behind specific practices? Do 

people control soil erosion? 

Some ideas and examples how information on 
watershed management could be documented: 

I I Produce a map of the area showing landscape, resources, 
vegetation, and/or protected areas, etc. 

LI Describe soil conservation practices. Include illustrations. 

1.1 List local rules governing the use of resources in the watershed. 

Compiled by Kennedy N. lgbokwc 
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Recording and Using Indigenous Knowledge 

Environment, 
natural 
resources, and 
biodiversity 

Environment 

This is riot a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

H How do local people classify the different features of their 
environment? How do they differentiate one area from another (e.g. 

forests, grasslands, etc.)? What is the basis for this 
classification? What are the physical indicators (e.g., elevation, soil 
type, water availability, climatic conditions) found in each area? 
How do people differentiate areas within these major groups (e.g., 

different types of forests, etc.)? 

What are the main plants and animals in each area? Are there any 
indicator species (i.e., a species that is specifically associated with 
a particular area)? 

L1 What are the local beliefs concerning the environment? local 
definitions? 

Li What else do people know about their environment, climate, etc.? 
Can they predict changes in the weather? 

Species H What animal and plant species do people know and differentiate? 
How are these classified? 

U Where is each species found? What are the characteristics of the 
area where it lives? What is the role or importance of the species in 

the area where it is found? What are the factors that affect the 
distribution of each species? How are the different species 
interrelated? What do people know of the life cycles of plants and 
animals? 

L] What species of plants and animals are used on a regular basis? 
only occasionally? For what purposes (e.g., for food, medicine, 

clothing)? In what ways are they valuable (cultural, environmental, 
economic)? 

L Which species are domesticated and which are wild? How are they 
cultivated or raised (if domesticated) or collected (if wild)? What 
are the growth requirements for the different species (e.g., light, 
humidity, altitude, soil, etc.)? 
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How are they processed? How are they consumed or used (food, 
clothing, medicine, economic reasons)? 

I I Do any species have a cultural value (religious value, mythical 
connotation, etc.)? 

H Which species are detrimental to the community (e.g., mosquitoes, 
rats, poisonous plants, etc.)? 

Management H How do people interact with their environment (e.g., agriculture, 
hunting, collecting, etc.)? Are there any mechanisms to control or 
regulate this interaction (e.g., beliefs, taboos, community rules, 
etc.)? 

H Are people aware of changes in their environment or differences 
between different areas? How would they describe these changes 
and differences? Do they see change as a continuum or elo they 
differentiate specific stages? 

H Are plant and animal populations increasing or decreasing? If co, 

are overall numbers changing? Or are particular species 
disappearing or increasing in number? If so, which ones? How fast? 
How do people know whether the numbers of a species are 
changing? 

Ll What are the causes for such changes (over exploitation, disease, 
habitat degradation and destruction, displacement by non-native 
species, etc.)? 

I I What do people, perceive as the main threats to their environment 
(e.g., conversion, pollution, exotics)? Do these differ for different 
areas? 

I What do people do if they notice changes in their environment? 
What measures do they take to safeguard or conserve species? the 
environment? What factors have led to the breakdown of the 
traditional management systems, if any? 

Some ideas and examplgs how information on environment, 
natural resources and biodiversity could be documented 

[J Make tables summarizing people's information about species and 

ecosystems. 

H Make transect. 

1.1 Produce a resource map. 

I I Make a historical comparison to gauge change. 

Compiled by Gregory C. Ira 
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Coastal 
resources 
management 

This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

Local fish H What do people know about the fish and other Sea animals in the 
locality? How many species have they observed? How do they 
differentiate and classify them? Do people know the market value of 
the species? Are there poisonous fish in the area? 

0 What time of the year are fish abundant? Is there a pattern, or 
peak season for any particular fish? Are species becoming scarce? 

Ll Which fish species are caught at the bottom and which at the 
surface? Which at a particular distance from the shore? 

li Are fish dying of diseases? Are any species increasing in number? 

Are any new species rising in number? 

Management 
and utilization 

of resources 

Li What species do people consume? How often and in what amounts? 
In which seasons? 

[l What else do people use from the sea (e.g., salt, algae, etc.)? 

Cl Are resources being depleted? How do people recognize whether 
resources are increasing or decreasing? How do they explain such 
changes? 

II What do people do if resources become depleted? Do they know of 
alternatives that they can use? Do they do anything to conserve 
resources and reverse depletion? Are there any innovations that 
help conserve resources? Are there fishing devices/gear that 
attract fish or increase fish populations in the area? How does the 

community manages these devices? 
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H Who is involved in the protection and conservation of resources? 
Are there any unwritten laws or rules practiced in the area to 
protect or conserve resources? Are there traditional fishing rights? 
How are fishing rights assigned? Who makes the decisions? Does 

the community protect certain species? Explain the fishing ethics. 

0 Are there fish or coral sanctuaries in the area? What triggered 
establishment of these sanctuaries? 

0 Does the community regulate fishing seasons?.What 
considerations go into declaring a closed or open fishing season? 

Of what water problems or pollutants are the people aware? 

0 Are pollution problems addressed by the community? how? Do the 
people know how pollution affects coastal resources? 

How are land use and land ownership in coastal areas determinedf 
Is the community aware of the relationship between uplands, 
lowlands and the productivity of coastal areas? Does the 
community do anything to increase the productivity of these lands 
(e.g., advocacy, etc.)? 

Organizations Are there organizations in the area? How are they structured and 

what are their functions? Are they involved in conservation? 

Are there fishing organizations in the area? 

Do organizations in the area work together? how? Do they share 

resources? how? 

Are the organizations reaching their goals? What are the common 

problems in the organizations? How are they solved? 

Fishing 
practices 

Cl How do people fish? What practices are used? Where did they learn 

to fish? 

How often do they fish? In which part of the sea? During what part 
of the day? 

Do they fish in groups or alone? Who fishes (men, women, or 

children)? 

Is fish poison used? How is this prepared? During what part of the 

fishing operation is this applied? 

What are the problems? 
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Fishing toots 

Fish 
Processing 

What kinds of fishing gear are.usecl? Of what are they made? local 
materials or imported? How much does the equipment cost? 

0 Do people use a particular gear for a particular fish? Are there 
alternative gears for catching this fish? 

0 Are the gears used during the entire year or in specific seasons? 

How effective do people judge their gear in catching fish? Are the 
gears easy to use? What are the most popular gears in the area? 
What are their characteristics? 

0 What is required (e.g., number of people, time) to set the gear and 
what does it cost? How many people are involved in preparing the 
gear? Which family members are involved in preparation? 

0 When did people start using this gear or tool? Did they modify or 
improve it? how? 

0 When were fish first processed in the area? 

What fish species are commonly processed? 

How are they processed? Where did the people learn this process? 
What are the advantages and disadvantages of the common. 
methods? What are the problems encountered? How are they 
addressed? How long do the fish keep? 

0 Are the materials needed for processing locally available? 

How much does it cost to process a kilogram of fish during the 
rainy months compared to during the dry months? 

0 What effect does fish processing have on the well-being of the 
community? 

Constraints What problems do the community encounter? How are they solved? 

What opportunities exist? 

Compiled by Arnold Velarde 
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AuacuIture 
This is not a questionnaire! Adapt, 
reword, and combine questions and 
topics to suit your objectives! 

Species What fish species do the local people culture? For what purpose: 
consumption or sale? Where did they learn to grow fish? What do 
people know about each species (including myths and beliefs)? 

Do they keep certain species together? if yes, why? if no, why not? 

Do they keep any other organisms in the fish pond? Are there any 
harmful organisms or predators? 

The pond 

Does the pond have other uses? 

Are there problems? How can they 
be solved? 

Describe the pond or any other container or site where fish are 
kept; consider the age of the pond, how long it will likely last, its 
location (sunny, shady, etc.), size, shape, depth, lining, surroundings 
(plants, dikes used for planting, etc.), water source, soil type, and 
building materials used (if any), vegetation in the pond, etc. 

How do people keep the fish in the pond? free? in cages? If cages, 
describe (e.g., design, materials, etc.). 

How do people select the site for the pond? What are their 
criteria? 
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Management I i Where do they Oct the fish or fingerlings? How do they catch fish 
and fingerlings? 

11 Do they feed the fish? if yes, with what, when, how often? 

C] Any water treatment? 

Breeding o What do they know about fish reproduction? 

0 How do they breed the fish? Aspects to consider: breeding season, 
growth rate of fish, how often they breed, how they breed, how many 
eggs they lay, how the eggs are fertilized; how they are hatched, 
etc. 

Fish diseases [l What do the people know of fish diseases? How do they recognize 
them? 

Ll How do they treat them? 

Beliefs Any beliefs or taboos relating to fish? Do these affect 
management, consumption, etc.? how? 

Constraints [I Are there problems? How are they solved? 

Some ideas and examples of how information on aquaculture 
could be documented 

C] List fish species (drawings or photographs can help identify 
species). 

[1 Make a table that lists fish species and includes information on 

each. 

I I Draw a pond and label important features. 

I 1 Make a table which lists the strengths and weaknesses of the 
pond. 

II Record the local knowledge of fish reproduction. 

I.1 Make a flow chart of the key steps in fish pond management. 

(_l Produce a matrix which shows fish species, their different 
characteristics, needs, etc., as identified by the villagers. 

Compiled by 5. 5. Tabrez Nasar 
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Animal 
husbandry and 
healthcare 

This is not a questionnaire! Adapt, 
reword, and combine quectiong aria 
topics to suit your objectives! 

Species LI What animal species do people keep in the community? For how long 
have they been keeping these species? 

0 Why do they keep them? Who decides what species to keep? What 
factors are considered when Selecting animals? Where are animals 
procured? 

Feeding 

the concentrate or special feeds? 

I Do people Supplement the regular 
fodder? why? how much? 

I I If people do riot hand feed, do 
they graze their animals? where? 

which species? Does this differ 
with the age and sex of the 
animals? Where do they get 

LI How do people raise their animals? Do they hand feed? What kind of 
feed do they provide? How do they give it and how often? why? 

I I Where do they get feeds? Do people grow fodder? 

I_l Do they provide concentrates or other Special feeds to their 
animals? how much and how often? to 

Who herds the 
animals? 
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Housing 

Reproduction 

Animal health 

17 Where are animals kept? 

[J Which animals are housed? why? Do they provide separate housing 
according to species, age, and sex? Describe the animal housing 
(size, building materials, etc.). 

[I Is the animal housing cleaned? how and how often? 

[I What is done with manure and left-over feed? 

L7 Do people breed their animals? how? 

H Do they control breeding? how? when? why? What do the people 
know about breeding? How do they choose animals for breeding? 

H Are breeders given any Special feed? for males? females? why? 

[_I Do people provide special care to pregnant animals? if yes, what? 
Are pregnant animals kept apart from the rest of the herd? 

[ I Do mother and new offspring receive special care? Does the 
community have a system for animal dispersal? 

11 What animal diseases do people observe in the community? 

I I Who diagnoses the diseases? 

LI How are diseases recognized? 

11 According to the local people, what causes these diseases? Do 

they know how diseases are transmitted? How do people protect 
their animals from disease? 

11 Are diseases treated? how? Who treats them? Where did this 
person learn to treat animals? Are there traditional animal healers 
in the community? How are the traditional healers compensated? 

I I What treatments are used? What medicinal plants are used? Where 

are they obtained? Do people cultivate these plants? which ones? 

how? How are they prepared? applied? What rituals are performed? 

Constraints! 

I What problems are faced in livestock production? How are they 
solved? 

Compiled by Ncstorio B. Rodcrno and Nita C. Abena 
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'Recommendation Domain' and a Farmers' Upland Rice Technology 

S. Fujisaka 
E. Jayson 
A. Dapusala 

Recommendation domains of farmers' innovations like researcher- developed technologies 
require careful attention prior to possible transfer to other farmers. Upland rice farmers in 
Batangas, Philippines, developed a labour-saving crop establishment and weed control system. 

Farmers in another part of the country successfully modified the key implement--used for furrow 
opening and inter-row cultivation--to adapt the system to slightly heavier soils. Scientists 
working at another upland rice research site thought that the technology was suitable for 
permanent plow-based upland rice culture and facilitated farmer-to-farmer transfer of the 
technology for further farmer testing and adaptation. Although the technology reduced crop 
labour, this article details reasons--mostly related to even heavier soils-- why Claveria farmers 
were forced to return to the use of the plow and seed drilling. 

Agriculture scientists working to improve the productivity and sustainability of less favourable 
environments in developing countries have increasingly realized the importance of incorporating 
farmer perspectives if innovations are to be adopted. Researchers have paid particular attention to 
farmer experimentation (Fujisaka, 1993; Box, 1987; Rhoades, 1987), farmer participatory 
research (Fujisaka, 1989; Ashby, 1987; Biggs, 1988; Farrington and Martin, 1987), farmers' 
technology development (Fujisaka, 1991; Matlon et al., 1984; Sagar and Farrington, 1988) and 
the associated technical knowledge of farmers (Fujisaka, 1990; Brokensha et al., 1980; Richards, 
1985; Thurston, 1990; Warren and Cashman, 1988). Such research themes have also been tied to 
'farmer-back-to-farmer' (Rhoades and Booth, 1982) or similar (Chambers et al., 1989) methods 
of technology transfer. 

Upland rice farmers in Batangas, Philippines, developed an animal-drawn five-tined furrow 
opener and interrow cultivator (lithao). After primary land preparation, the lithao is used to open 
parallel furrows. Rice seed is broadcast and then harrowed into the furrows, and seedlings 
emerge in rows. Intrarow weed removal is done by light harrow drawn at a 45 ° angle to the rice 
rows; and the lithao is used for interrow cultivation. The system requires less labour than the 
traditional system of furrowing by plow, seed drilling and interrow cultivation by plow. 

Agricultural engineers tried to convert the lithao into a furrower and seeder (Khan et al., 1971; 
Aban et al., 1986). Work was dropped because the metal seeder was laterally unstable and tended 
to bulldoze as weed residues collected around the blades. Agronomists tested the farmers' lithao 
for stand establishment, comparing lithao and broadcasting (IRRI, 1975), and later as a furrow 
opener under upland and rainfed lowland conditions. The wooden lithao was subject to breakage 
in anything but sandy Batangas soils, however, and was dropped from testing. 
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Farmers in Tupi, South Cotabato, changed the Batangas farmers' wooden lithao to a steel 
panudling to suit slightly heavier soils and developed a very productive upland rice system based 
on use of the implement and associated practices. Scientists from the International Rice Research 
Institute (IRRI) are conducting research in Claveria, Misamis Oriental, to improve the 
productivity and sustainability of upland rice systems. As part of these efforts, we studied the 
Tupi-system and concluded that it was a farmer-developed technology that could potentially 
reduce the high labour demands for weed control in upland rice in Claveria. 

In a visit facilitated by the researchers, farmers from Claveria went to Tupi to learn-- using 
'hands-on' practice--about the technology from farmers who had developed and were using the 
system. The newly-trained farmers demonstrated the system to other Claveria farmers, a number 
(up to 60 farmers in the 1990 wet season) of whom adopted it from 1989 through 1992. 
Problems related to heavier Claveria soils, however, caused many farmers to return to the use of 
the plow and seed drilling; and the researchers to reconsider the 'recommendation domain' of the 
panudling system. 

Methods 

Claveria and Tupi upland rice farmers were interviewed in wet season 1988 about their crop 
management operations in order to compare labour inputs. Yields and cost-benefits were not 
compared between the two areas because of more favourable agroclimatic conditions in South 
Cotabato. 

Claveria farmers were introduced to the system immediately prior to wet season 1989. In wet 
season 1991, a severe drought year in Claveria, 14 adopters and 19 non- adopters were 
interviewed about their upland rice crop management operations; and crop-cuts were sampled 
from the fields to determine yields. Simple costs and returns for adopters and non-adopters 
were computed and compared. Eighteen farmers who adopted the system in 1989 or 1990, but 
who rejected use of the technology for wet season 1992 were interviewed at the end of 1992 to 
determine their reasons for such rejection. 

Results 

A Comparison of Tupi and Claveria Upland Rice Operations: Tupi farmers--using their 
panudling with removable blades and tines -- conducted more in-field operations but used 25% 
less labour overall and 25% less labour and power than Claveria farmers who, using more 
traditional methods, drilled the seed and used a plow for furrowing and cultivation. 

A Comparison of Claveria panudling Adopters and Non- adopters' Upland Rice Operations: 
Based on experimentation, Claveria farmers gradually modified the panudling by using heavier 
materials, changing the removable blades from paddle- to triangular-shaped, adding a 

reinforcement bar and angling the blades forward to achieve better penetration in heavier soils. 
Some 60 interested farmers then tested the system in wet season 1990. 
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For the wet season 1991 crop in Claveria, panudling adopters compared to non-adopters invested 
less for labour and power; i.e., for plowing, harrowing, furrowing, drilling seed and interrow 
cultivation by plow. Some of the lower labour and power costs for adopters may also have been 
due to an'economy of scale' given their larger rice parcels (0.59 ha for adopters vs 0.39 ha for 
non- adopters). Material costs were similar. Yields were low due to drought, but somewhat 
higher for non-adopters (1.29 t/ha) compared to adopters (1.03 t/ha). Returns to labour and power 
were higher for adopters than non-adopters; while returns to the low material costs were much 
higher for non-adopters. 

So why was the panudling dropped if it saved labour? Although adopters were enthusiastic about 
the higher returns to labour of the system, most adopters did not use the panudling for upland 
rice in wet season 1992. Reasons were related to the interrelated causes of heavier soils in 
Claveria (compared to Tupi and Batangas), difficulty of handling, sloping land and cost of the 
implement itself. 

Heavier soils (69% clay, 25% silt and 6% sand) posed problems. Rainfall is sporadic during the 
cropping season. After several dry days soils become hard and cloddy, making penetrating by the 
multi-bladed implement difficult. If interrow cultivation was attempted when soils were dried, 
deviations by the draft animal caused the panudling to cut close to crop rows and to drag clods 
and attached seedlings from the rows. If, on the other hand, rains came soon before scheduled 
operations, the heavier soils became sticky, adhering to the implement blades and causing even 
more bulldozing and damage than under dry conditions. Passed through the lighter soils--wet or 
dry--of the other sites, on the other hand, the implement did not bulldoze soil and damage 
seedlings. 

Increased demand for draft power was also a problem. The panudling required more draft power 
than a plow; the heavier Claveria implement required more power than the versions used at the 
other sites; and heavier soils required more power than lighter soils. Penetration by panudling 
was very inadequate where top soils were eroded and compacted sub-surface soils were being 
cultivated. 

The panudling was also difficult for farmers--and their draft animals-- to learn how to handle, 
and learning was made more difficult by heavier soils. For anything except well-pulverized and 
neither too dry nor too wet soils, clods or otherwise uneven soils would cause the implement to 
veer or pivot into the crop rows, sometimes making it necessary for two persons to guide the 
panudling. 

The implement was not suited to sloping land. The panudling worked well in Batangas and Tupi 
where the topography is flat to gently rolling. Claveria farmers cultivated a higher proportion of 
sloping lands than farmers in the other two locations; and on sloping land, the implement was 
much more difficult to control than the plow. 
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The cost of the implement, around $45,--especially with the above named shortcomings--was 
also prohibitive. IRRI researchers initially provided two panudling for farmers to borrow as 
needed; and several farmers constructed their own. As the difficulties of working the relatively 
heavier soils of Claveria became apparent, farmers constructed heavier models--which cost more 
in terms of both materials and draft requirements. 

Other parts of the panudling-based system were also problematic. Claveria farmers were simply 
not accustomed to broadcast seeding; and many chose instead to drill seed in the furrows. If seed 
was broadcast, harrowing seed into the furrows was uneven if soils were cloddy. Again, seed was 
easily harrowed into the furrows where soils were light textured. Similarly, cross-harrowing for 
intra-row cultivation on heavier soils led to much more damage to seedlings if soils were too 
wet or too dry. 

Conclusions 

Use of the panudling for furrow opening and interrow cultivation combined with broadcast 
seeding, harrowing of seed into furrows, and intrarow cultivation by cross-row harrowing is 
successful in Batangas and Tupi (South Cotabato). Each of these locations is characterized in 
part by having relatively light soils. The wooden version, the lithao, is suited to the sandy 
Batangas soils. A light metal and wood version was developed by South Cotabato farmers for 
use with their slightly heavier but still sandy soils. An even heavier version was developed in 
Claveria, but eventually failed to be adopted because it proved too difficult to handle and did not 
work well in the heavy soils. 

The long standing definition of 'recommendation domain' by scientists from the International 
Maize and Wheat Improvement Center (CIMMYT) has been a'... group of farmers whose 
circumstances are similar enough that they will be eligible for the same recommendation' 
(Harrington and Tripp 1984:5). Claveria fell outside of the 'recommendation domain' of the 
panudling technology because a single part of the farmers' circumstances--heavier soil texture in 
this case--was not similar enough. The 'recommendation domain' would be characterized by: a) 
animal powered upland rice production b) on permanent fields c) at most gently undulating 
terrain and d) with light textured soils. 

This simple example reemphasizes the need to examine 'recommendation domains' carefully and 
in detail, even in cases in which technologies are developed and already in use by farmers 
operating under what appear to be circumstances quite similar to possible 'recipients' of such 
technologies. The reminder is also provided because of the continuing--albeit now 
occasional--assessment by some agricultural researchers and extension agents that cases of 
non-adoption of particular technologies are due to farmers' 'resistance to change' or 'tradition', or 
to vaguely conceived 'socioeconomic' factors. 
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5 
Custom and Complexity 

Marine Tenure, Fisheries Management and Conservation in Marovo Lagoon, 

Solomon Islands 

Edvard Hviding and Graham Baines 

This chapter examines traditional fisheries-related resource management in Melanesia, 

through a case in which local communities, from a basis in customary law and `common 

property' control over the sea and its resources, handle a multitude of development 

issues. After presenting some general issues concerning people's role in fisheries 

management and the `common property' debate, the chapter describes a traditional sys- 

tem for managing land and sea resources in Marovo Lagoon, Solomon Islands. Emphasis 

is given to marine resources, with a view to explaining how a system of customary marine 
tenure operates under the wider social, political, economic and ecological circumstances 

of change arising from a wide range of pressures. Against this background, assessments 

are made of the viability of this customary marine tenure system under increasingly com- 
plex conditions of state control and of external and internal pressures for large-scale 

resource development. Some examples of recent interactions between customary 
resource-holding communities and western-style conservation are then given. It is a 

central argument that traditional resource managers like those of Marovo may be seen as 

active proponents of decentralised resource management, of participatory planning, and 

of an integrated, non-sectoral approach to rural development. 

Marine Tenure and Fisheries Management 
Conventional biological approaches to fisheries management have largely ignored the 
roles of fishermen and, even more, fisherwomen (cf. McGoodwin 1990). Among fish- 
eries managers at large, a tendency has been to give a rather static role to people, notably 
in the form of analysis that takes for granted the eventual destruction of any fishery not 
managed by outside intervention, following the so-called `tragedy of the commons' for- 
mulated by Hardin (1968). According to Hardin's model, where access to a fishery is 

free it is not in the interest of any single fishing unit to limit its own effort, as this will only 
enable others to take more. It is often asserted that a further consequence is intense 

competition among fishermen, over-intensified fishing effort and the eventual destruc- 
tion of fish stocks. Thus, to prevent overfishing and depletion, it is argued by fisheries 

managers who subscribe to Hardin's model, that limitations on fishing effort must be 

imposed by outside authority. An abstract model has thus been granted general empirical 
validity and has attained policy implications in an uncritical manner. 
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MARINE TENURE AND FISHERIES MANAGEMENT: SOLOMON ISLANDS 

Assumptions inherent in such applications of Hardin's model have been extensively 

challenged by recent research on local-level, common property institutions for manag- 

ing resources (for excellent reviews and case studies, see McCay & Acheson 1987; 

Berkes 1989). For fisheries in particular, work by anthropologists, biologists and geogra- 

phers since the mid 1970s in different parts of the world has documented the 
widespread existence of community-based systems of marine tenure which regulate 

access to and use of fisheries resources. From their basis in the social relationships of 
local communities, the people who fish control access to and exploitation of local 

marine resources. Such community-based control in many instances also appears to be 
crucial for the formation and development of cultural identity (see, e.g., Ruddle & 

Akimichi 1984; Ruddle &Johannes 1990; Cordell 1989). Most types of marine tenure 
systems are ofI an informal unwritten kind, based on customary law. Although such 

forms of marine resource management are now documented from most corners of the 
world (see Ruddle et al. 1992), a notably large variety of customary marine tenure 
systems is found in the Pacific Islands. Increasingly, the question has been asked whether 
such systems, which involve regulations on access to fisheries areas and stocks, and the 
use of an imaginative range of technologies based on precise local knowledge of the 
behaviour of food species, are a practical basis for achieving sustainable utilisation of 
fisheries resources. 

There is growing awareness in the Pacific Islands region of the need to give close 

consideration to customary marine tenure (CMT)1 systems when planning and imple- 
menting inshore fisheries development (cf. Hviding & Ruddle 1991). This is the case, 

for example, in the independent Melanesian nations of Papua New Guinea, the 
Solomon Islands, Vanuatu and Fiji, whose government policies make explicit provision 
for tradition and custom in matters of economic development. In the Solomon Islands, 
an independent nation since 1978, some administrative support is given to customary 
rights to marine areas and resources, even where this is not formally recognised 
in modern law (Baines 1990; Hviding 1993a; Moore 1987; Pulea 1993). In a policy 
paper on resource development, the Western Province of Solomon Islands (of which 
Marovo is part) takes an explicitly supportive stand in its stated aim to `Recognise and 
respect customary fishing rights and knowledge and use these as foundations on which 
to build modern inshore fisheries' (Western Province 1985: 21). Implicit in such a pol- 
icy statement is a need for closer examination of customary marine tenure systems, only 
a few of which have been documented in any detail. But the prevailing mood of many 
fisheries officials in the Pacific Islands region is one of frustration. Charged with re- 
sponsibility for increasing the rate of exploitation of reef and lagoon fish stocks in the 
absence of good information on stocks and the environment in which they are nur- 
tured, their task may be made even more difficult by an inability to comprehend the 
nature and functioning of CMT systems and the associated indigenous knowledge. The 
Marovo Lagoon of the western Solomons is one of the few rather well-documented 
areas from which other Pacific Islands countries, and other parts of the world, stand to 
learn a great deal. 
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Marovo Lagoon: People and Resources 

The Marovo Lagoon is basically a large expanse of inshore sea that covers around 

700 km2 (Stoddart 1969). It is mostly bounded by a raised barrier reef intersected by 

deep passages which connect the lagoon waters with the open sea. The lagoon skirts the 

coasts of three high volcanic islands that are largely covered in rainforest. The area gener- 

ally spoken of as `Marovo' also includes the `weather coasts' of Vangunu and Gatokae 

islands (so called because their shores are not protected by barrier reefs and so are sub- 

ject to ocean swells), as well as the cliff coasts of Viru Harbour in southern New Georgia. 

In 1995, about 1 1 000 Melanesian people lived in the Marovo area, in some 40 villages 

and around 100 smaller hamlets, all coastal (Figure 5. 1). Throughout the area a reason- 

ably uniform system of territorial holdings and resource tenure operates. A number of 
named and largely localised kinship groups, termed butubutu, each act as a corporate unit 
controlling a defined area of land and, in many cases, sea and reefs, subsumed under the 
term puava. Every corporate butubutu has a hereditary male leader (bangara, chief) who is 

considered to hold the `power [nginira, strength] to speak about' the puava on behalf of 
the butubutu. This means that the bangara and his associates act as guardians of the land, 

fishing grounds, marine and terrestrial resources and sacred sites of the puava, by making 
decisions on the long- and short-term access to, allocation of, and use of ̀ all the things in 

the puava'(Hviding 1989, 1996). 

Upon closer examination, this relative uniformity in land and sea tenure reveals 

important modifications, as will be described below. In addition, sociocultural variation 
among Marovo communities has linguistic as well as more recent religious foundations. 
Five Austronesian languages (Marovo, Vangunu, Bareke, Hoava and Kusaghe), all closely 

related and with Marovo being dominant, are spoken in the area. Three church denomi- 
nations are represented, their differing teachings providing a basis for some of the 
organisational and economic variation between communities. They are the Seventh-Day 
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Figure 5.1 Marovo Lagoon, Solomon Islands 
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Adventist Church and the United Church (Methodist), both established in Marovo 
around 1915, and the more recent Christian Fellowship Church, an indigenous 

church fusing the Protestant beliefs of Methodism with traditional beliefs and commu- 
nalist organisation. 

Economic activities in Marovo villages and hamlets are household-based and subsis- 

tence-oriented, with a focus on swidden agriculture, reef and lagoon fishing, the 

collecting of shellfish from reefs and mangroves, and some hunting and gathering of wild 
foods in the forest. All households also have varying levels of supplementary cash income 

from sources such as wood-carving, commercial shells, copra, inter-village marketing 

and some commercial fishing, as well as remittances from relatives working in the urban 

sector. Some butubutu have intermittent and often considerable incomes from resource 

royalties received from external large-scale companies involved in tuna fishing and log- 

ging. The area has a whole is administered through the Marovo Area Council, which 

reports to the Western Province of Solomon Islands. 

Traditional Resource Management 

In Marovo, land tenure and marine tenure are interrelated components of an overall sys- 

tem of customary resource management. This system has been analysed in detail by 

Hviding (e.g. 1988, 1989, 1990, 1993b, 1996); a brief summary is given here. At a gen- 
eral level of meaning, the puava is the whole territory of a butubutu, covering land, reefs 

and sea. In its most all-encompassing sense, a puava may extend from the mountainous 

centre of a high island, down to the mainland seashore and through the lagoon to the 

outer barrier reefs and to some extent beyond. At another level of meaning, puava is the 

word for `earth' or `soil' - essentially, cultivable land. This use of the term may be 

interpreted as implying permanence and sustainability, a life-giving resource which is 

inexhaustible provided it is managed in the proper way. The puava concept as used for the 
territorial estate of a butubutu implies that land and inshore seas and reefs are seen as 

interdependent parts of a spatial continuum. As is common in Pacific Islands cultures 
(cf. e.g. Sahlins 1958), in Marovo there is no strong dichotomy between dry land and 

areas covered by water; both are seen as essential parts of one general entity of space and 
resources.2 This is reflected in the customary tenure system, through which many 
butubutu of Marovo control a puava that includes considerable areas of sea and reefs as 

well as land. 

Rights in areas of reef, lagoon and land are unevenly distributed in Marovo, among 
butubutu and among village communities. Those butubutu which have a historical origin 
as coastal dwellers have reefs and sea as the main component of their holdings, and for 
the most part hold only small portions of coastal land. In contrast, butubutu which were 
bush dwellers in precolonial times hold large areas of forest, but little of the sea. Even so, 
these groups have been able to negotiate extensive use rights in the fishing grounds of 
coastal butubutu, sometimes through long-standing arrangements of reciprocity where 
reef-holding groups are allowed to use the land in return, for example by cutting large 
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rainforest trees for dugout canoes. Further, there are instances where groups of coastal 

and bush origins have in recent generations merged, and the resulting new butubutu hold 

large areas of both land and sea. 

A Marovo person obtains rights in a puava first and foremost through inherited 

butubutu membership. The principles of descent and kin reckoning are generally 

bilateral; a person inherits butubutu membership and rights in correspondingpuava from 

both mother's and father's side. This creates a wide set of formal butubutu memberships 

for everyone; his or her set of potentially usable rights will usually cover a number of 

puava. However, the extent to which potential rights are actually used and recognised 

depends on additional factors, mainly a person's place of permanent residence. In any 

event, bilateral inheritance and cognatic descent produce complex systems of 
overlapping social relationships (cf. Keesing 1968), in which each individual has a 

unique set of kin relations with groups and other individuals. This has consequences for 
the flexibility and adaptability of intergroup resource management, since each person 
has a number of options regarding where, when and how to utilise natural resources. 
Also, bilateral systems involving primary and secondary rights in resources have some 
capacity to handle demographic pressure. For example, people growing up in a 

community experiencing particularly high population increase, with consequent 
scarcity of land or fishing grounds, may have options to move to other communities with 
more abundant resource holdings. Such is the case in Marovo, and in a wide range of 
Pacific Islands societies where cognatic descent prevails (cf. Goodenough 1955). It is 

therefore essential that the short- and long-term dynamics of social organisation be 
taken into account before any judgment is made on the adaptive capacities of traditional, 
kin-based resource tenure institutions. Tradition is not necessarily, as is sometimes 
thought, static and unadaptive in relation to changing circumstances. 

Customary Marine Tenure 

At this stage it should be clear that customary marine tenure in Marovo, tied to ancestral 
title and integrated with land tenure, involves much more than fishing rights. CMT sys- 

tems of this type are not adequately covered by the concept of TURF ('Territorial Use 
Rights in Fisheries', cf. Christy 1982), often used to describe local-level management of 
fishery resources. Indeed, CMT in Marovo is a tenure system which involves the 
butubutu not just as a management unit with exclusive rights to control access to 
resources and to regulate their harvesting, but also as guardians of the puava to which the 
group stands in an inalienable historical relationship and in which history and identity is 

vested. 

Marine Boundaries 

In understanding CMT systems, the question of boundaries is of great interest. How are 
territories perceived and defined at sea, in evidently fluid maritime contexts? 
Commenting on this potential problem of marine boundaries, Marovo people often say 
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that `there are no jajala plants at sea', referring to the bright yellow shrubs (Codiaeum 

variegatum, croton) that are invariably planted as boundary markers in garden areas and 

forest. Generally, each puava is perceived by Marovo people as being delimited by lateral 

boundaries in the form of mainland rivers, river estuaries, reefs and islands in the lagoon, 

and passages through the barrier reef. Such boundaries are further marked and validated 

by ancient shrines. These shrines are stone chambers in the mainland forest, on lagoon 

seashores or on islands in the lagoon and barrier reef, and contain the skulls of named 
ancestors, together with heirlooms such as sacred clamshell artefacts. According to 
Marovo custom, a butubutu whose puava includes reef and lagoon controls.a marine com- 
plex which includes islands, coral reefs, seagrass beds, estuaries, and the seabed from 
which these emerge. Within the boundaries of the marine portion of a puava all living and 
non-living resources are claimed and controlled by the butubutu as a collective, not by 

individuals. Thel sacred sites associated with pre-Christian religion are not just physical 

boundary markers, but are also important signs of inalienable relationships between 
each butubutu and its puava. Customary control over specific territories and the 
resources therein are thus constitutive of group identity. 

Marine puava extend seawards to include the outer, ocean-facing submerged reefs 
and the deep-water slopes of the barrier islands (Marovo people's most important fish- 
ing grounds), with a more diffuse exclusiveness as one moves out into the open sea. The 
weather coast people, lacking a lagoon, are particularly concerned with claims to open 
sea, one butubutu even claiming customary title to an active submarine volcano some 30 
km offshore. Lateral marine boundaries usually have as their landward reference points 
the estuaries of rivers that serve as land boundaries. From there, boundaries are per- 
ceived as running out across the lagoon towards the barrier islands and to some 
prominent feature in or on the reef or, as is usually the case in Marovo, a passage between 
two barrier island reefs leading to the open sea. Most boundaries do not extend from 
coast to reef in a straight line, but are considered to veer between reference points 
marked by small islands, deep-water channels and other important features of the 
lagoon seascape. Surface guides to the location of marine boundaries include water 
colour, wave patterns, and turbulent flow over submerged reefs. Though often not dis- 
cernible to outsiders' eyes, the location and surface manifestations of the marine 
boundaries of Marovo are an integral part of the everyday practical knowledge on which 
fishing is based. It is considered vital that those who fish should know when the outer 
limits of their own home fishing grounds are reached, and what limitations other groups' 
boundaries place on access and resource use. 

The marine boundaries of Marovo pose few constraints for travel, the exceptions 
being certain reef sites where a traditional spiritual presence, malevolent to outsiders, 
deters those who do not have customary rights in the area concerned. However, to fish 
within a puava requires that if one does not have firm traditional rights then permission 
must be asked of the controlling butubutu. For subsistence fishing, such permission is 

almost always given. There is rarely any difference of opinion in Marovo about which 
marine area belongs to which butubutu, and it is unusual for anyone to question the 

71 



location of boundaries. The practical difficulties encountered in the exercise of one's 

fishing-related rights is, however, an issue. In other words, who should be allowed to 

enter which areas to harvest which resources, at what times and, nowadays most 

importantly, who may sell their catch for individual profit? 

Contested Definitions: Negotiating Access to Fishing Grounds 

In perceiving the relative exclusiveness of boundaries and in handling questions of access 

in the course of daily fishing activities, individual fishermen (far-ranging fishing expedi- 
tions away from the village are strongly male-dominated) are likely to interpret their 
personal sets of kin connections in a way that allows access to the widest possible range of 
fishing grounds. Often, a fisherman's interpretation of which areas he has access to, and 

why this is so, is in close correspondence with the views held by the guardians of the reefs 

concerned. In other cases, disagreement and even confrontation may occur when views 

differ, and people holding an area feel that an outsider has interpreted his kinship links 

with them too ambitiously. Direct interaction between the fisherman and those empow- 
ered to decide on access may not be required, indirect communication of views serving 
to resolve the issue. Sometimes, however, it is necessary for the fisherman to negotiate 
an understanding with representatives of reef-holding groups. This matter of interpreta- 
tion is a key feature of fishing throughout the Marovo Lagoon. 

Below is an example of the process through which a Marovo fisherman interprets and 
argues his legitimate access to fishing throughout the main body of the lagoon, in which 
case the marine puava of at least five different butubutu are involved. The example builds 
on the situation as of 1987, when our man - let us call him Paka - was in his 30s, a 

very active and knowledgeable fisherman spending most of his working days at sea. 

Possessing his own outboard motor and fibreglass canoe, Paka was then and still is an 

example of a new generation of highly mobile fishermen who actively seek to extend 
their operations, and so over the years he has given much thought to the justification of 
access to as many fishing areas as possible. 

B utubutu/puava Paka's stated justification for access to f skiing grounds 

A `The chief of A is the brother of the chief of B, so why should I 

not go fishing there?' 
B `My wife is of this butubutu, and the chief of B has granted 

me use rights throughout this puava.' 
C `These people are one with my own people. At the time of 

my father's mother's mother's father, they lived together 
where we live today, and my father's mother's brother 
who is in charge of affairs in D is also an important man 
for the people of C. They should not refuse entry if I want 
to fish or dive for shells on their reefs.' 

D `I live here. This is the place of my father's butubutu, and it 
is where I spent most of my childhood. My father is the 
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master fisherman of D and has the power [nginira] to 
speak about the sea. In time, I may inherit this privilege 
from him. Like my brothers and sisters, I can do what I 
want here in this puava.' 

E `My mother is from this place. She married my father and 

moved to D, but they continued to spend much time with 
her people, and when I was younger I often went to live 

with these people for some time. I cannot speak about 
their reefs, but I can do what I want there.' 

Paka has largely undisputed fishing access to the four areas of B, C, D and E - to C, 

D and E through blood relationships and kinship obligations, and to B through the 

recognised right of in-laws to use resources held by a spouse's butubutu. In these four 

areas he carries out fishing, mainly motorised trolling for pelagic fish and underwater 

spearfishing, for subsistence and for small-scale marketing. He also dives intermittently 
for commercial pearlshells. Paka's entitlement to do the latter activity in C has at times 

been disputed by some of the spokesmen of this group, who claim that the ancient kin- 

ship and co-residence links between C and D are not strong enough to warrant intensive 

commercial exploitation of C reefs by people of D. At one point, during a brief period of 
exceptionally intensive commercial fishing, Paka was almost forced to leave area A when 

he went trolling there for fish to sell to a nearby tourist resort. Following typical chiefly 

procedure in contemporary Marovo, the chief of A sent a letter to Paka (with a copy to 

the chief of B), stating clearly that the rights of B's in-laws did not extend as far as includ- 
ing commercial harvesting of resources in A, although no one would object to Paka 

taking fish for his own family's food needs. 

Such exchanges of letters, as well as more direct verbal communications, form part of 
the local-level enforcement of a multitude of fishing regulations. When people not so 

entitled are observed to enter certain fishing grounds, use certain restricted fishing 

methods or harvest protected species, a response usually follows from the guardians of 
the area or resource in question. In addition to receiving written or verbal communica- 

tions, habitual trespassers are often subjected to social pressures aimed at creating 

personal shame on their behalf. This is a serious measure in Marovo, where a strong wish 

to avoid open conflict and public criticism prevails. In some instances chiefs demand 

compensation from offenders, in the form of cash or the resource stolen. And in certain 

serious cases, most notably dynamite-fishing, offenders may even be reported to the local 

police, resulting in court cases and heavy fines. The most serious measure applied towards 

really notorious poachers and trespassers is a form of social excommunication through 

which the offended group effectively revokes the poacher's status as a kinsman. This 

punishment may be meted out on a joint basis by several groups and may have grave 

consequences for Marovo individuals, who typically rely on a multitude of primary, 

secondary and tertiary use rights in land and sea resources through wide-ranging kinship 
privileges. 
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Multiple Dimensions and Diversify ofMarine Tenure 

As indicated by the examples given above, CMT regulations in Marovo are not 

universally applicable in the same manner to all fishing-related situations. The 

enforcement of boundaries varies according to a number of interrelated factors, and 

there is much more to Marovo's CMT system than the territorial dimension. For 

example, the different types of economic motivation and varying intensities of effort in 

fishing form another dimension in boundary negotiation. Stricter regulations on access 

may be enforced on commercial fishing, as we see from the case example. Intensity of 

effort fluctuates not only according to whether the orientation is subsistence or cash, but 

also in relation to the number of people participating in a fishing trip. Thus, even if 

fishing is carried out purely for subsistence purposes, customary reef managers require 

that outsiders coming in a group should pay them due respect. 
Marovo fishermen often go to sea in a group; two, three or more of them in one or sev- 

eral canoes. For example, when a village community is preparing a ceremonial gathering 
that requires an abundance of food, groups of fishermen may leave that village for a day's 

intensive fishing, often ranging beyond their own home reefs. When a fishing group 

intends to go to a fishing ground of another butubutu an attempt is commonly made to 
include in the canoe crew at least one person with strong kinship links to that other bu- 

tubutu. Often, a male in-law of another butubutu who resides in his wife's village is asked to 
fill this role. This is a moral safeguard, a way of legitimating to others, and to the group 
members themselves, the fact that entry permission has not formally been asked. 

Rules and regulations for the use of different fishing technologies and the capture of 
different species are another important dimension of CMT in Marovo. The use of explo- 
sives, whether by insiders or outsiders, is the only technique that is prohibited by all of 
Marovo's reef-holding butubutu, and is a case where customary prohibition and national 
fisheries legislation converge. It is significant that enforcement of national law prohibit- 
ing the use of explosives would not be possible throughout Marovo's 700 kml of reef and 
lagoon without the local surveillance and enforcement arising from customary policy. 

Among other examples, some butubutu prohibit the use of nylon gill nets, or of the leaves 

of poisonous plants, or of underwater spearguns, in their area. Some restrictions apply 
solely to outsiders. Marovo butubutu rarely allow outsiders to take resources which 
clearly are destined for sale, such as trochus shell and other commercial shells, or the so- 
called precious corals sought by the jewellery trade. Other species that may be subject to 
restrictions of varying duration include sea turtles, crayfish, giant clams, beche-de-mer 
and certain important food fishes in stationary spawning aggregations, as well as the 
large freshwater eels that are a highly valued food source for the weather coast people. 
Even sharks and estuarine crocodiles are protected in many parts of Marovo, through 
persisting traditional taboos based on spiritual beliefs. Finally, a type of traditional taboo 
which covers defined tracts of barrier reef and involves the prohibition of all fishing, and 
even travel in the area, may still be imposed now and then for a period of months so as to 
provide an opportunity for fish to aggregate undisturbed. This is timed to assure the 
butubutu concerned of a substantial catch for the feasting associated with a major 
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community event. All these restrictions on fishing grounds, technologies and species 

vary considerably in different parts of Marovo, among different butubutu, and through 

time. CMT is an unfolding adaptive process, not a fixed set of institutional rules. 

Gender, Age and Power Issues 

From the account given so far it may appear that fishing and fisheries management in 

Marovo are in the hands mainly of chiefs and other elderly men of the butubutu, an inter- 

pretation consistent with a generalised picture which has emerged from writings on 

Pacific Islands societies (cf. Schoeffel 1985). This is true to a degree. Even so, it should 

be observed that while men spend a much greater amount of time fishing than do 

women, in Mar?vo neither fishing nor gardening is the exclusive domain of either gen- 

der. Women frequently fish, though usually closer to the village and with less 

complicated technology than men use, and only rarely for commercial purposes. 

Moreover, the gathering of molluscs and crustaceans is a very important activity and 

women are the masters of both knowledge and activity in this sphere (see Hviding 
1993 a). During periods of rough weather when men's fishing is suspended, women - 
with the children (of both sexes) who often accompany them - harvest the major por- 
tion of the protein of many household diets in the form of shellfish from mangrove and 

nearshore reefs.3 

Although not generally very expansive in spatial terms, this intensive use by women 

and children of shallow coastal reefs and mangroves has more significance for the impor- 
tant issues of marine tenure than is at first apparent. It is women who often voice the 

strongest concerns over potential or actual sediment pollution of coastal waters arising 

from logging or mineral prospecting and exploration on adjacent land. At the butubutu 

level, therefore, in the discussions that lead to decisions being made, Marovo women 

often play a major role in focusing attention on the well-being of coastal habitats, giving 
support to growing concern about proposals by government agencies and private enter- 
prise for large-scale exploitation of Marovo resources. Any decline in the quality, mean 

size or abundance of food fish is quickly commented on by the women, whose sense of 
such changes is further heightened by what they learn through gutting and cleaning fish 

catches brought ashore by the men. When women perceive a future shortage of a valued 

food fish they are not reluctant to voice their concerns to the male decision-makers and 

to suggest that control measures be introduced. 
Although the power to speak about reefs, sea and resources is formally vested in those 

elders who are each butubutu's spokesmen and guardians of puava, their decisions are 

often directly enforced by men in their 20s and 30s, who are the most active and far- 

ranging participants in reef and lagoon fisheries. Since these younger men are more 
often out on the fishing grounds they are better informed about shifts in resource avail- 

ability and environmental change, and most likely to detect any trespassers. So any direct 
confrontation over marine resources usually is handled by men of this age class, the 

elders subsequently taking up trespassing cases through traditional consultation. 

75 



However, some younger fishermen have recently expressed dissatisfaction with the way 

in which the elders handle matters arising from economic development proposals, argu- 

ing that their elders too readily succumb to the blandishments (known locally as `sweet 

talk') of the proponents of large-scale commercial activities which involve deforestation 
and soil erosion. Fishermen's grievances are also reflected in a widespread resentment of 

the baitfishing activities of commercial tuna fishing boats which have been more or less 

constantly present in the lagoon since the 1970s. Even though contractual approval for 

baitfishing has been given by many butubutu leaders, butubutu members are not infre- 

quently troubled by inequities in the distribution of cash royalties within the butubutu 

(Baines 1989). This is a constant source of dispute, as will be discussed below 

The Roles of Traditional Environmental Knowledge 

As in other strongly maritime-oriented Pacific Islands societies, an extensive body of 
environmental knowledge underpins the impressive array of Marovo fishing methods 

(see Johannes 1981 and Lieber 1994 for Micronesian and Polynesian case studies). 

Decisions about fishing are made on the basis of this knowledge - which suggests 

where one ought to go - while taking account of the constraints imposed by marine 
tenure regulations, which indicate what fishing grounds and fishing technologies may 

legitimately be used (Hviding 1991). Some examples will illustrate the complexity and 

diversity of Marovo people's traditional fisheries-related knowledge (see Hviding 1988 

and 1996, for comprehensive descriptions). There are more than 60 different named 
fishing methods, most of which have variations which constitute subcategories. The 
local classification of fish habitats includes more than 40 terms for distinct reef features, 

water depths and bottom types. Marovo people name and classify around 400 fish 
`species', often according to other criteria than western scientific species classification 
(see Hviding 1995). The migration paths of crabs, crayfish and molluscs are known. 
There are gender differences in these fields of indigenous knowledge. Men, for instance, 
pride themselves on understanding fish spawning behaviour to the extent that, for many 
food species, they can accurately predict its occurrence. Women hold extensive knowl- 
edge of daily, lunar and seasonal rhythms in the abundance and distribution of molluscs 
and crustaceans. 

Throughout the lunar month and over the course of the year, variations of wind, rain- 
fall, tide and ocean currents open an ever-changing array of fishing opportunities. In this 
way a great variety of sites in the lagoon and among the coral reefs is exploited by a large 

number of techniques. The application of indigenous knowledge of these environmental 
variables and their many permutations to fishing practice has the consequence of rotat- 
ing the use of fishing grounds and stocks within the puava - something which serves to 
limit overfishing and reduce the potential for habitat disturbance which might result 
from the repeated physical contact of gear, anchors, trampling or the overturning of reef 
boulders. The practical, behaviour-oriented and observation-based nature of Marovo 
people's knowledge of the marine environment, focusing as it does on the fluctuating 
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and changing abundance of important food species, is also relevant to fisheries manage- 

ment in the sense that it provides an admirable basis for the monitoring of fish stocks 

(see Johannes 1980 and, for an example from Marovo, Johannes 1989). Efforts to 

record and document this knowledge were initiated by the Marovo Area Council in 

1984, and have involved the application of western scientific skills in a participatory 
manner with members of the traditional communities around Marovo (Baines & 

Hviding 1992, 1993; Hviding 1995). 
As already indicated, indigenous knowledge of the Marovo environment includes an 

awareness of ecological interactions between land and sea. This emerges in the course of 
discussions of marine pollution arising from land-based activities such as logging and 

mineral prospecting. Experiences of such disturbances are increasingly common,4 and 

have for years been further augmented by reports about environmental degradation 

from mining ii the nearby strife-torn island of Bougainville in the North Solomons 
Province of Papua New Guinea (see Wesley-Smith 1992). In Marovo, women 
frequently argue that nearshore mangroves and their rich shellfish resources are quickly 
and adversely affected by runoff caused by soil erosion in logged areas, and men who 
regularly fish along the barrier reefs argue that the complex but predictable patterns of 
tidal flows and other lagoon currents are bound to prevent any tailings from uphill 
mining from reaching the open sea. 

Complex Challenges from the Wider World 
It has been shown that CMT in Marovo has a capacity to adapt to changing circum- 
stances. Being a system which is closely integrated with the wider society of which it is 

part, it now functions partly as a social device for handling the external world of eco- 

nomic and political development, whose representatives increasingly, intrude across the 

reefs, waters and coasts of the Marovo Lagoon. In this, the integrity of CMT is at risk not 
least from shifts towards the commercialisation of fisheries resources, by outside agents 

(mainly the tuna industry) as well as (to a lesser degree) by Marovo entrepreneurs. 
Experience in the Solomon Islands suggests that commercial ventures based on custom- 
ary corporate involvement are not often successful. Nuclear families or other sub-units 
of butubutu seem to be a more appropriate basis for organised commercial activities. 
Such disparities inevitably give rise to questions about the butubutu common good. In 
particular, what benefits should accrue from commercial exploitation of common prop- 
erty resources to those who have customary rights but who do not exercise them in 
commercial terms? 

Commercialisation ofMarine Resources 

Risks arising from commercialisation of Marovo fisheries resources are both social and 
ecological in nature. For example, when butubutu leaders to whom resource rents such as 

tuna baitfish payments are made fail to share these proceeds or to direct them to activi- 
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ties which benefit the butubutu as a whole, social inequity results. Social risks arise not 

only from leaders who fail to follow traditional procedures of distribution of benefits. 

Tradition itself could give rise to social inequity since, of all who have rights to fish in a 

particular area, only the core group of a butubutu exercises the power to speak about the 

jointly held puava. 

Ecological risks attendant upon commercialisation arise from the prospect of 
resource depletion and habitat degradation. Depletion of stocks produces uneven social 

results in the subsistence sector. Those villagers who possess motorised water transport 
can access more distant fishing grounds and avoid the frustrations of dealing with 
depleted nearshore fish stocks. The Western Province Development Strategy (1985) 
recognised the problem of inequitable access and declared that, among other things, 

`For the proper development of fisheries resources the Province intends to ... make 

sure that suffiFient fisheries resources will be available for the food supply of the 
village(s) associated with that fishing area ... ' (Western Province 1985: 20). The 
strategy, which essentially is policy, provides for the assessment of subsistence needs first, 
any commercial development to be based on stocks surplus to subsistence needs. 
Neither the province nor the national government has moved to implement this ideal. 

As already indicated, habitat degradation is becoming a reality in Marovo; it is not yet 
extensive, though disturbing trends have been set - and not only by outside intrusions 
like logging and mineral prospecting. Smallholder commercialisation ashore has led to 
local removal of mangroves alongside coconut plantations, and reduction in mangrove 
cover erodes the fisheries resource base. But most notably, commercialisation of the 
small anchovy-type fish which are harvested for use in the offshore pole-and-line tuna- 
fishing industry has given rise to oil pollution of the lagoon waters. The conspicuous 
presence of tuna catcher boats in the lagoon gives rise to a range of commercial pressures 

on the social and ecological integrity of Marovo, and has generated much controversy. In 

recognition of customary rights, the lagoon is divided into a number of bait grounds 
whose owners receive payments (royalties) on a per night, per vessel basis calculated 
according to data kept by each catcher boat (Evans & Nichols 1986). Quarrels within the 
butubutu over the distribution of royalty payments are common. `Owner' as defined by 

the tuna industry is the individual who is traditional leader of the butubutu which owns 
the area in which the bait ground is located. The industry is known to have made 
mistakes in correctly identifying these individuals. There is also in some areas conflict 
between butubutu over the ownership of different bait grounds. We stated earlier that 
there are rarely differences between butubutu over the location of CMT boundaries. The 
baitfish boundary disputes arise partly from the fact that the boundaries used by the tuna 
industry to define baitgrounds, while based on customary boundaries, do not exactly 
correspond. They also arise from the overlapping multi-layered distribution of 
customary rights to any lagoon area. 

Marovo people have long voiced concern about the ecological consequences of bait- 
fishing. Their fear is that the baitfish are a food source for other species which Marovo 
people seek as food fish. The nature of the relationship between stocks of baitfish and 
food fish has posed difficult questions for fisheries biologists, which have been addressed 
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by a comprehensive research program on tuna baitfish in the Solomons (see Blaber & 
Copland 1990). A major conclusion of these studies was that the removal of baitfish has 

no significant consequences for the stocks on which village fisheries depend (Blaber et 
al. 1990). Though this should reassure the people of Marovo, their fears and claims per- 
sist. Also, Marovo people's concern about the presence of tuna catcher boats in their 
lagoon ranges beyond this ecological issue. Tuna catcher boats speed through narrow 

passages close to shore, generating large bow waves which swamp or smash canoes, 

erode shorelines and threaten the safety of children playing in the normally placid waters 
off the village shores. They also discard oily water and other wastes, polluting the lagoon. 

Sexual liaisons between tuna boat crew and Marovo women are also widely resented. 

Marovo concerns over tuna baitfishing reached a head in 1991. Those community 
representatives participating in the fourth Marovo Lagoon Resource Management 
Workshop voted to `strongly recommend' the closure of Marovo Lagoon to baitfishing. 

This initiative threatened to severely limit access to bait grounds for catcher boats, since 

the owners of several areas so far open to baitfishing moved to withdraw their agree- 
ments with the tuna industry. Though few baitground agreements were actually 

terminated, the possible scenario of a closed lagoon caused widespread concern among 

government and tuna company officials, and illustrated the potential of local Marovo 

influence on the national economy, heightened by the fact that up to 60 per cent of tuna 
baitfish taken throughout the country is from Marovo Lagoon. The industry is a major 
contributor to the nation's foreign exchange earnings. The national government has 
equity in the two companies operating pole-and-line fishing operations in the Solomon 
Islands and is the majority shareholder in the larger of these. Since 1991 there have been 
negotiations between the industry and baitground owners throughout the country. New 
royalty rates have been set and there are indications that the industry may be making 
serious attempts to curb catcher boat speeding and other transgressions. 

From the Marovo experience it is obvious that fisheries management needs to be 

considered in relation to a range of social and environmental matters not ordinarily con- 
sidered to be fisheries-related (cf. Durrenberger & Palsson 1987, for a general 
perspective). It is also readily apparent that fisheries management in these circum- 
stances cannot succeed without the meaningful involvement of the people. A fisheries 
project launched in Marovo in 1987 by expatriate leaders of the Seventh-Day Adventist 
Church is a case in point. During initial discussions, representatives of butubutu which 
control the involved reef-and-lagoon areas, although normally strongly loyal to the 
church, demanded a key role in project formulation. They also insisted that manage- 
ment issues should not be a concern of the fisheries project workers; that the scope of 
the project be limited to processing, storage, transport and marketing. Even though the 
intention of the project proponents to assume a management role may have been eco- 
logically justified it was quite unacceptable in sociopolitical terms. Had management of 
fish stocks been assumed by project personnel this would have been interpreted as 

undermining the customary rights of butubutu. New sets of CMT regulations adapted to 
these new circumstances of intensified commercial fishing by villagers were prepared by 
butubutu leaders. 
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Tourists are increasingly attracted to Marovo, and the lagoon sceneries and maritime 

biodiversity thus become commercialised `resources' in their own right. One small 

Australian-owned dive resort and a couple of tiny local guesthouses made of traditional 

materials cater for tourists. There is also regular yacht traffic through the lagoon. This 

aspect of commercialisation has also generated new initiatives. Marovo people are 

concerned that dive tourists may steal rare shells and precious coral. It is held that 
tourism operators and yacht tourists have not generally paid proper respect to 

customary chiefs, and local people view the presence of uninvited yachts in their waters 

as trespassing, particularly in distant barrier reef areas considered to be sacred. 

Prohibitions have been made by some butubutu on matters such as commercial diving, 

and anchoring of yachts. Also, the butubutu that do allow diving tourism on their reefs 

have increasingly been charging cash fees to the diving operators. 

Tradition, Legislation and Co-management of Fisheries 

The puava concept implying ecological integration and economic complementarity of 
terrestrial and marine ecosystems is fundamental to Marovo people's view of the world. 
Further afield, this sort of thinking, as well as the concept of co-management of 
resources by the shared effort of local and government authority, now feature strongly in 
the new international agenda for sustainable development (cf. White et al. 1994 for 
examples relating to coral reef resources). Will Pacific Islands societies such as that of 
Marovo be given credit for their achievements, and opportunities to build on CMT 
systems for fisheries development - or will `experts' in sustainable development be 
sent to impose yet another model of development conceived in circumstances not 
relevant to the area of application? For Marovo, these questions are crucial in the light of 
the active presence of conservation NGOs, a proposal for listing the lagoon as a 

UNESCO World Heritage Site (McKinnon 1990), and Australian government interest 
in designing and funding a project in coastal zone management planning for the lagoon. 

Contrary to the views expressed by some commentators (e.g. Polunin 1984; Carrier 
1987), the maintenance of CMT systems in the Melanesian South Pacific (and beyond) 
need not be incompatible with contemporary development. On the contrary, since 
CMT systems such as that of Marovo provide for stock rotation, periodic reef closures, 
community involvement, group control, stock monitoring, ecological knowledge and 
understanding, and owners involved as managers, there is every reason to work with and 
strengthen them rather than attempt to enforce a costly and inevitably less effective cen- 
tralised system of fisheries management (Johannes 1978). Fisheries development agents 
have been very slow to recognise the considerable benefits of this approach. 

Marovo people are addressing the challenge of accommodating commercial develop- 
ment within a customary framework. Yet there is little sign among development officials, 
national or international, of any real enthusiasm for this kind of adaptive response. 
Clearly, the continued capacity of CMT managers like those of Marovo to adapt tradi- 
tional policies to contemporary challenges depends on a minimum of recognition of 
customary law on the national level. Few explicit provisions exist in the formal legal 
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system of the Solomon Islands with specific regard to customary marine tenure. 

Although the Fisheries Act 1972 (amended 1977) does not deal with CMT, the Fisheries 

Regulations 1972 and related legislation specify certain requirements for foreign and 

local commercial vessels to seek agreements with customary owners before fishing with- 
in 1 nautical mile of a fishing (i.e. coastal) village (Moore 1987). The Lands and Titles 

Acts and the Penal Code give some recognition to customary rights over fish and shell- 

fish. A vaguely defined concept of provincial jurisdiction over the sea within 3 nautical 

miles of shorelines exists in provincial legislation, but the Provincial Government Act 1981 

specifies that such jurisdiction cannot override customary law (Baines 1990). 

Thus for all practical purposes the reefs and inshore seas of the Solomon Islands 

are held under customary law, and CMT systems remain the major mechanisms for 

regulating the uses of these areas. Increasingly, however, customary leaders enlist the 

support of admihistrative and legislative powers (area councils, provincial government, 

courts) to obtain added formal recognition of customary privileges and management 

measures. This is to some degree encouraged by government authorities. The Fisheries 

Division of the Solomon Islands government has for some time been revising the 

national fisheries policy in terms that show some willingness to accommodate local- 

level resource management (Moore 1987). For example, a suggested devolution of 
power gives each province full nominal jurisdiction over inshore fishing grounds. It is 

also intended to have provincial-level fisheries management matched more closely to 

local customary law; since government legislation does not provide for customary rights 
in land and marine resources to be overridden. Under the revised policy, new provincial 
fisheries by-laws are to be enacted through processes influenced by local chiefs or CMT 

managers. Some recent examples of turtle-fishing bans show such an interaction 
between all three levels of province, area council, and traditional chiefs (Hviding & 
Ruddle 1991) - an interesting case of well-integrated co-management whereby power 
and implementation is distributed and local concerns and national policy regarding 
threatened resources converge. 

The challenges of achieving effective management in today's changed circumstances 

must not be underestimated. Internal and external stresses on CMT systems are a matter 
of concern. They can be eased through more effort to understand the ways in which CMT 
systems adapt, by documenting indigenous fisheries knowledge and by contributing addi- 

tional ecological and management-related knowledge and raising awareness where 

appropriate. Attention should, moreover, be given to local communities' own initiatives 
to strengthen their institutional base for handling challenges posed by development. 

Self-determination, Conservation and Local Initiatives 

for Sustainable Development 

Marovo people's insistence on self-determination looms large in the long and eventful 
history of struggles over the rich land and sea resources of the area. For example, the 

people of the weather coast of the large island of Vangunu have long had a reputation in 
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and beyond Marovo for their determined stance against large-scale exploitation of their 

land and sea resources. This reputation was firmly established in 1963 ,when officials of 

the British colonial administration attempted to persuade Vangunu landowners to pass 

over their land to the government in exchange for money. Representatives of landowners 

of both the southwestern and southeastern parts of the island were called together 

to meet with officials and negotiate. The southwestern weather coast butubutu were 

represented by one of their traditional leaders, David Livingstone Kavusu. Up to then he 

had had little to do with the world outside remote weather coast Vangunu, apart from a 

brief period as a scout and labourer for American troops during the Second World War. 

Through interpreters he made a forceful stand in opposition to any colonial attempt to 

take control of the customary land of southwest Vangunu. However, colonial officials 

were convinced that the objective of establishing a national forest estate on Vangunu vas 

a worthy one, hand that subsequent logging and reforestation operations would benefit 

those who gave their customary land to the cause. Steps were taken towards purchasing 
the whole of the island except for small areas for villages and subsistence gardens. The 

legally required steps towards land acquisition involved posting notices with calls for 
written submissions from any objectors - a procedure alien to most villagers. It was not 
until after the closing date for objections had passed that Kavusu became aware that his 

defence of his people's land had been overridden by the formal written procedures 

subsequently brought into play. 

The story of how David Livingstone Kavusu took on the might of the administration, 
refusing to accept that his objection had no legal standing, has become part of Marovo 
folklore. Overcoming the then prevailing mood of Solomon Islander submission to gov- 

ernment authority, he took the battle of the Vangunu weather coast people right to the 
top - to the Resident Commissioner - and won. The memory of this battle to save the 
lands of southwest Vangunu sustains the determination of the butubutu of that area to do 

things their own way. It also helps to explain their deep suspicion of large-scale develop- 
ment initiatives and the difficulties they place before any visiting officials who are 
perceived to represent the interests of logging and mineral prospecting. During a 1986 

Marovo Community Workshop, organised as part of a Marovo Lagoon Resource 
Management Project which originated in Marovo Area Council concerns about the 
future (Baines & Hviding 1992, 1993), the people of weather coast Vangunu seized on 
the idea of establishing an association structured to deal with their long-term objective 
of sustainable resource development. Drawing on ideas and support from the Marovo 
Project, many meetings were held, hopes expressed and fears raised. 

Many traditional leaders like those of Vangunu's weather coast now accept the idea of 
their traditional decision-making role being given a stronger footing through an advisory 
group of younger butubutu members with more formal education and wider experience 
of development matters. In this way the southwest Vangunu leaders have grouped their 
six butubutu under the banner of Kavakasama Association and prepared an innovative 
constitution. Among other things, this makes it clear that the association does not seek 
to take over customary land and sea holdings, which remain with the association's con- 
stituentbutubutu. Several other butubutu have also formed organisations along such lines. 
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One is the Vahole butubutu, followers of the Christian Fellowship Church. The church's 
strong ethic of communalism, coupled with the farsighted thinking of Vincent Vaguni - 
a Vahole representative in the political sphere outside (Marovo Area Council and 
Western Province Assembly) - and the strong sense of independence of the Vahole 

people as a whole, led to their reorganising themselves for management of their land 
and sea resources. The Vahole Association was formalised in 1987 and the role of its 

decision-making body, the Vahole Chiefs' Committee, is complemented by an advisory 
group similar to that of the Kavakasama Association. 

Considering the emphasis given to reef and lagoon resources, the innovative develop- 
ments in community organisation for resource management in Marovo may be an 
encouraging sign for the future of fisheries management in the Pacific Islands region. 
The significance of these associations of butubutu for prospects of sustainable develop- 
ment in the Pacific Islands has been recognised by the World Wildlife Fund (WWF), 
which has for some years been working with the Vahole and Kavakasama Associations 
and similar groups in Marovo and elsewhere in the Solomon Islands. Under the theme 
`community resource conservation' the WWF is addressing the call of customary land- 
holder groups for assistance in managing their resources. The WWF's objective in this 
respect is to improve prospects for conservation in the Pacific Islands by assisting 
indigenous community groups to utilise their resources in a sustainable way so as to 
maintain biological diversity and ecological processes. This type of work aims to help 
indigenous Solomon Islanders follow the non-centralist, locally autonomous course of 
development which they themselves choose (Baines 1991). 

Like the establishment of the church-based fisheries development project, the 
efforts by the WWF have been modified by Marovo people's strong insistence on self- 

determination in every stage of project implementation. For example, one of the 
butubutu `associations' assisted by WWF has requested that more of the `community 
resource conservation' funds should be directly allocated to meetings organized 
around traditional hierarchical structures rather than around the more egalitarian 
participation-by-all approach favoured by community-oriented NGOs. Disagreement 
has also emerged in other situations, such as when some butubutu representatives 
suggested that the community resource conservation program ought to supply 
chainsaws for the implementation of community-based selective logging to open up 
forest land for plantation purposes. Such initiatives express a pervasive wish to keep 
the planning of resource management firmly in local hands, involving outsiders only 
where it is judged absolutely necessary. 

Conclusion 
The Marovo approach as described here is characterised, then, by a refusal to give up 
autonomous decision-making power in resource management issues, by an insistence 
that introduced resource management initiatives must be closely adapted to local-level 
needs and aspirations, and by a conviction that traditional political mechanisms and 
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environmental knowledge in most cases form a sufficiently solid basis for reaching in- 

formed decisions. It is typical that requests for outside assistance have mainly covered 

such areas as resource stock assessments, documentation of resource bases and their 

uses, educational workshops for the integration of local environmental knowledge and 

western science, and infrastructural support to enable local groupings to carry their 

message further into the channels of national government. 
The case of Marovo Lagoon, embracing a complex variety of issues involving land and 

sea resources, illustrates how people's participation in all stages of formulation and 

implementation is a prerequisite of locally appropriate, sustainable development. 

Fisheries and marine resource development is a particularly striking case, where local 

people organised around communally held resource assemblages insist on an integrated 

approach that also involves activities and contexts not directly related to fisheries. In the 
context of scattered archipelagoes, winding coastlines and very insufficient government 
infrastructure, the costs of maintaining centralised surveillance and management of 
fisheries are prohibitive. Customary marine tenure systems like the one operating in 

Marovo, allowing for continuous policy adaptation and building not just on local 

autonomy and self-reliance but also on detailed knowledge of the coastal marine 

environment and day-to-day monitoring of resource bases, offer potential for 
appropriate self-regulation of fishing effort, for fisheries co-management, and for direct 
local-level resolution of resource use conflicts. 

Notes 
1 `Customary' refers to a system that is considered to emerge from tradition and to have mean- 

ingful links with the past even though it adapts to handling contemporary issues; `marine' 

refers to the system as dealing with coral reefs, lagoon, coast and open sea, and includes 
islands and islets contained in this overall seaspace; and `tenure' refers to political control 
through a social process of interacting activities concerning decision-making with regard to 
territory, access to resources and regulation of their exploitation (cf Hviding 1991). 

2 Other well-documented examples of integrated land-sea estates include the Hawaiian 
ahupua'a (Meller & Horwitz 1987), the Yap tabinaw (Lingenfelter 1975), the Fijian vanua 

(Ravuvu 1983) and, beyond the island Pacific, the estate concept of the Yolngu Aborigines 
of northern Australia (Williams 1986). 

3 At least in villages following Methodist or Christian Fellowship Church teachings. Seventh- 
Day Adventist doctrines prohibit the consumption of molluscs, crustaceans and other inver- 
tebrates, and so these villagers (who constitute a majority of Marovo's reef-holding butubutu) 
have to be content with vegetable protein or canned tuna when no finfish is available. 

4 During the 1970s and 1980s, large-scale commercial logging of rainforest has taken place in 
northern New Georgia and in the Viru Harbour area of south New Georgia. However, these 
foreign enterprises on customary land have given rise to innumerable disputes about land 
and resource rights (cf. Rence 1979). While the Viru operations have remained active on a 

fairly modest level, logging by the transnational giant Unilever in north New Georgia was dis- 
continued in 1987 after prolonged dispute. More recently, new logging operations involving 
Asian companies have been launched on the government-held land in Marovo's southeast 
Vangunu, and again in northern New Georgia. Mineral prospecting in Marovo has been 
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limited to a few short-lived attempts by Australian companies, largely curtailed by 

opposition from landholding groups. For more extensive discussion, see Hviding (1993b, 

1996). 
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Indigenous Fisheries Resource Management in the Maluku Islands 

Victor P.H. Nikijuluw 

The Indonesian government believes that its coastal fisheries are presently being overexploited, 
and is striving to formulate resource management approaches to cope with this problem. The 
indigenous fisheries resource management of the Maluku Islands is considered one of the best 

schemes. This article outlines this management approach, the challenges it faces, and its future 
prospects. 

The main objective of fisheries resource management aimed at sustainable development is to 
optimize the current utilization of resources without reducing the maximum benefit to future 
generations. To meet this objective, various modern management approaches have been 
implemented. The most common of these are closed season, restrictions on fishing gear, 

closed areas, the regulation of mesh size, a total ban on certain equipment, licensing, and 
monetary measures such as fees and taxes (Rettig, 1991; Copes, 1991; Sardjono, 1980). 

The above management approaches are based on in-depth studies of the existing biological, 
socio-political and economic conditions. They are formally enforced by local or national 
governments, and therefore both guidelines and sanctions are clearly laid down. Furthermore, all 
the schemes are scientifically developed, implemented, monitored and updated. 

In the Maluku Islands similar fisheries management measures have been employed for over a 

hundred years. Consisting of about 900 islands with more than 1000 coastal villages, the Maluku 
Islands make up one of Indonesia's 27 provinces. The two most common practices, sasi and 
petuanang, are based on indigenous environmental knowledge and awareness. For example, the 
people of the islands have a special type of fishing gear which they use in the bay. By observing 
changes in nature--such as wind, waves and temperature--they can predict that on the following 
day there will be no fish in the bay. They can then switch to equipment which is suitable for 
fishing outside the bay. Both sasi and petuanang are linked to religious customs; for example, 
the pastor and other religious leaders take an active part in sasi ceremonies. The islanders 
pass on their knowledge of these management measures from one generation to the next. 

Villagers are not interested in the government programmes for fisheries management--such as 

licenses--in which they are expected to participate. For this reason, the indigenous fisheries 
management practices are in the nature of a closed system, in which people are largely unaware 
of the fisheries resource management approaches being used outside the village. However, it 
must be said that these indigenous approaches have proved successful in maintaining the 
exploitation of 
resources at a sustainable level, promoting village growth, and guaranteeing equitable catch 
distribution among villagers. As a result, there is always enough fish to meet the needs of 
everyone in the village. 
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Sasi 

The practice of sasi, as implemented in the Maluku Islands, entails a closed season and a number 
of closed areas. At certain times villagers are not allowed to fish in the waters bordering their 
village; this is generally taken to mean the area which can be seen with the naked eye from land. 
The sasi, which usually lasts about two months, is enforced before festivals such as Christmas 
Day, the New Year, and investiture days for village leaders. This ensures that there will be plenty 
of fish available during the festivals. 

In Haruku village, the sasi is based on biological considerations. Villagers have always known 
that a certain estuary near their village is a spawning ground for certain types of fish. The estuary 
is also a place where small fish hide from their predators. They, in particular the ikan lompa 
(Decapterus sp.), stay in the estuary during the day, go out to sea at night and return in the 
morning. 

In Haruku village, the sasi is effective throughout the whole year, except for one day. On that 
day, which is determined by the village leaders on the basis of the size of the fish, villagers are 

allowed to catch as many fish as they want in the estuary. The village leaders monitor fishing to 
see that everyone gets his share, and just before sunset they announce the closure of fishing. This 
single day of fishing yields enough to meet the needs of all the village households for several 
months. The fish are processed in the traditional manner, by drying or smoking. The rest of the 
year, people survive on fish taken from the sea. 

Petuanang 

Another traditional approach to fisheries resource management is petuanang, which governs the 
right to fish in certain areas; it often covers bays, lagoons, submerged atolls, and underwater 
reefs. As in the case of sasi, the area is considered to extend as far as one can see from the land. 
As a rule, the petuanang may not be entered by people from other villages. However, if they are 

permitted entry, the gear they use must be of the same size and type as that employed by the local 
people. In addition, they are obliged to pay a monetary fee (ngase) for a permit. The ngase is paid 
to the village leader, who uses it for village development, such as roads and schools. 

In the coastal villages of Maluku Islands, many households engage in farming as well. These 
people-- known as subsistence fishers--fish whenever they can take time off from their farm 
activities. The ngase does not apply to them, but only to the villagers who intend to sell their 
catch at the market. On Saparua Island, for instance, the ngase consists of ca. 10% of the catch 
which is given to village administrators, for the benefit of the village development fund. In 
addition, people are obliged to share their catch with the village leaders and with their 
neighbours; the rest of the catch can then be marketed. There are no exact rules governing how 
much of the catch must be shared. This usually depends on the size of the catch, but as a rule it 
consists of one day's consumption--two kilo--for each leader and each neighbour. The village 
leaders determine the kind of gear permitted in the petuanang. Blast fishing (bom ikan) and 
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dynamite fishing are strictly prohibited as such practices kill small fish and damage the structure 
of the reef, and thus diminish fisheries resources. These practices not only have a devastating 
effect on the ecosystem, they also threaten the lives of fishermen, as the risk for mutilation is 
very high. 

Up until 1980, activity in the petuanang was confined to hunting finfish and collecting shellfish 
(Andamari et al, 1991). As the trade in fisheries products developed, people were encouraged to 
catch as many fish as possible, leading to a depletion of resources. Shellfish and sedentary 
species such as sea-cucumber and clams are now protected by special provisions. For instance, in 
Nolloth village on Saparua Island, the sasi also covers the trochus (Trochus niloticus), and 
villagers have been forbidden by their leaders to collect this shell inside the petuanang when the 
sasi is closed. Instead, they are encouraged to find young shells outside the petuanang; these can 
then be raised in the petuanang, and the shells harvested when the sasi is open. 

Why the System Works 

The sasi and petuanang apparently work so well because they are community- based and there is 
no direct interference on the part of the government. All the villagers are responsible for 
maintaining the system, and this task is considered part of their social obligations. The 
management of the system as a whole is the responsibility of the formal leaders, while 
decision-making and supervision are the concern of the informal leaders.* * 1 

Each village on the Maluku Islands is a collection of clans, and each clan has its own special 
task. In the enforcement of the sasi, for instance, one clan provides messengers (marinyo), who 
spread the news throughout the whole village, another functions as an informal police force 
(kewang), while yet another is responsible for the opening and closing rites of the sasi. Although 
everyone has her or his special task, control and surveillance are carried out by all clans. For 
instance, although one particular clan functions as kewang, this does not mean that a member of 
another clan who discovers some violation is not responsible for informing the village leaders. 

The system also governs rewards and sanctions. Violators are sentenced by the village leaders, 
and punishment may be anything from public shaming, doing community work, denial of the 
right to fish, or a fine, to the most severe penalty: permanent banishment from the village. 

Prospects and Challenges 

At present the government of Indonesia is giving more attention to the management of its 
fisheries resources, which have been so heavily exploited in some parts of the country (Bailey et 
al, 1987; Martosubroto et al, 1989). This new interest is reflected in the government's sixth 
five-year development programme (1994-1998), in which the management of resources is one of 
the main development objectives within the fisheries sector. 
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Among the possible measures to achieve this objective are formal management approaches, such 
as licensing, fishing belts, the regulation of mesh size, restrictions on fishing gear, and the 
abolition of trawl fishery. The total ban on trawl fishery has been realized (Sardjono, 1980), and 
represents a major success in the field of fisheries resource management in Indonesia. Thus far, 
the other formal management approaches have proved ineffective. The government of Indonesia 
is now searching for more precise and efficient management approaches; it is particularly 
interested in the inshore waters, as these are more heavily exploited than the offshore waters. 

The indigenous fisheries resource management of Maluku Islands is considered one of the best 
approaches. Studies are presently being conducted--for example, by the Research Institute for 
Marine Fisheries--to gain a better understanding of this management system, and to look into 
possibilities to apply similar systems in other parts of the country. 

Although the Maluku system is commonly viewed as the best option, there are signs that it is 
gradually dying out. For one thing, the migration of the villagers is reducing the number of 
people who belong to the system. New clans come to live in the village who do not understand 
this inherited system. Nor are the immigrants themselves directly involved in the system, as they 
are not native to the village. At the same time, there is a tendency for young men in the prime of 
life to leave in search for a'better' life. There are also signs that young people who have left to 
further their education have become accustomed to modem ways and are reluctant to participate 
in this indigenous resource management system. (see also Ulluwishewa, 1993) 

Trade, together with government efforts to promote exports, has also had an impact, forcing 
villages to shorten the sasi period, to allow for more frequent fishing and harvesting. As a 
consequence, fisheries resources now appear to be heavily exploited. In some villages, the rights 
to the petuanang are rented out to private entrepreneurs, which means that the community has 
lost its control over these resources. Such decisions are generally taken by the formal leaders, 
whom villagers are obliged to obey. The formal leaders are the executives at village level. On the 
one hand, they are of village origin and therefore pledged to protect the system, while on the 
other hand, they are expected to implement development programmes introduced by the central 
government. In most cases they opt for the latter course. 

There is also competition from industrial fisheries. Using advanced equipment, they often enter 
the petuanang and catch large quantities of fish within a short time. The villagers tend to accept 
the situation, as they are politically weak and unable to take countermeasures. (Wahyono et al, 
1993; Naamin and Badrudin, 1993). 

In the light of all the above challenges, it is time for the government to take action, if this system 
of indigenous resource management system is to be maintained. It is generally agreed that 
indigenous knowledge, technology, and heritage cannot survive in this changing environment 
unless the government has the political will to protect them. 
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A comprehensive study should be carried out to establish the similarities between the systems 
employed in the various villages. On the basis of these similarities, it should be possible to 
devise a broader scheme of indigenous fisheries resource management, one that will enable 
villagers engaged in small-scale fishery to move freely from one petuanang to another, while at 
the same time discouraging encroachment by industrial fishermen. 

The possibility of combining this indigenous resource management system with so-called 
modern management approaches should be carefully examined (FAO, 1993; ICLARM, 1992). It 
may prove possible to find some intermediate form which is more appropriate to today's 
changing environment. Perhaps the inter-clan relationships on which the indigenous system is 
based can be replaced by a scheme similar to those found in rural organizations such as 

cooperatives. 

Finally, it must be kept in mind that there are about three million small-scale fishermen in 
Indonesia. They are now facing serious problems of resource management, and it is important 
that due attention be given to their indigenous systems. 

Dr Ir V.P.H. Nikijuluw 
Socio-economic division 
Research Institute for Marine Fisheries 
(BALITKANLUT) 
Jln. Muara Baru Ujung 
Jakarta 14440 
Indonesia 
Tel: +62-21-6602044 
Fax: +62-21-6612137 
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* * 1 In the villages there are three kind of leaders who play a significant role in the decision 
making process. The formal leaders are the head of the village and his staff; the informal 
authorities are the traditional leaders and religious leaders. 
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C. IK Training Manuals 

This section provides a brief, annotated list of selected IK training 
manuals that may be of interest to CBNRM researchers. 

1. Beauclark, J., Narby, J., Townsend, J. 1988. Indigenous Peoples: A Fieldguide for 
Development. Oxford: Oxfam. 

Abstract: This book describes the main features of indigenous societies and reviews the 
ways in which governments and other institutions have sought to change them. It 
examines both those interventions which have been damaging and those which have 
helped to create the necessary conditions for indigenous self-management. The 
authors detail the activities undertaken by non-governmental organizations which have 
been of use to indigenous people and concludes with specific advice to field workers. 

2. Carter, J. 1996. Introductory Course on Integrated Coastal Zone Management. 
ESCDI Technical Manual Series. Dalhousie University, Environmental Studies 
Centres Development in Indonesia. Jakarta. 562 pp. 

Notes: This manual is very useful as a reference and source of material for PRA 
practitioners working in coastal regions. The manual is easily adapted to any country by 
doing some background research, and provides excellent coverage of the complex 
issues that affect coastal communities, resources and ecosystems. 

3. Eckman, K. 1996. Doing Village Assessments: a Guide to Action-Oriented 
Village Research in Developing Countries. Ottawa: IDRC. 

Notes: This book is designed for the field staff of nongovernmental organizations 
(NGOs) who undertake village assessments in developing countries. While the book is 
clearly not intended as a comprehensive guide to structured, formal academic social 
research and impact assessment, it does provide a good introduction and guide for field 
staff charged with assessment and planning tasks and is therefore helpful for 
researchers. The book begins with a brief introduction to assessment, discusses some 
basic differences between participatory and logframe approaches, and provides 
guidance for organizing tasks while in the field. Part 2 describes a variety of tools and 
techniques for rural assessment separated into eight chapters entitled: Basic 
Demographics; Getting a Historical Perspective; Learning About Land Use; Interviewing 
and Discussion Techniques; Understanding Sociopolitical Systems; Understanding 
Who Does What in Rural Communities; Rural Markets; and Assessing Natural 
Resources. 
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4. Emery, Alan R. 1997. Prototype Guidelines for Environmental Assessment and 
Traditional Knowledge. Canadian International Development Agency, Ottawa, 
Canada. Available on-line at http://www.kivu.com/indexframe.html 

Abstract: Development practitioners have increasingly come to understand that it is 

important to involve indigenous and local peoples on proposed development projects. 
Considerable efforts are being made to develop ethical and legally binding guidelines 
concerning indigenous knowledge and the related issues of traditional resource rights 
and intellectual property rights. In 1997 CIDA, in a partnership with the Centre for 
Traditional Knowledge, the World Council of Indigenous Peoples and Environment 
Canada responded to this issue by preparing a discussion document called "Prototype 
Guidelines for Environmental Assessment and Traditional Knowledge". The draft 
guidelines include three main sections: (1) Indigenous Guidelines, which are intended 
to inform local communities about what their rights are and how to negotiate effectively 
with corporations and governments; (2) Corporate Guidelines, which are meant to 
suggest an ethical framework for corporations working in local communities; and 
(3) Government Guidelines, intended to assist government's in deciding how to 
manage the interrelationships between indigenous people, the resources that are 
contained within the lands they occupy, and the market forces driving projects to extract 
resources. 

5. Freudenberger, K. 1994. Tree and Land Tenure: Rapid Appraisal Tools. 
Rome: Food and Agricultural Organization (FAO). 

Abstract: This is a field manual which presents the practical methodology of rapid 
appraisal for exploring tenure issues in forestry. The approach is premised on the 
division of resources into three broad categories-holdings, commons and 
reserves-and then understanding how villagers approach tree and forest resource 
management in each category. 

6. Freudenberger, K. 1995. Tree and Land Tenure: Using Rapid Appraisal to Study 
Natural Resource Management. Rome, Italy: Food and Agricultural 
Organization (FAO). 

Abstract: Case study which applies principles outlined in rapid appraisal field manual 
written by same author (1994) and presents not only what was learned by using RRA, 
but discusses the pragmatic aspects of conducting appraisals in an indigenous 
community. The study was done in the village of Anivorano in Madagascar, and 
focused on land use and tenure practices of local villagers, in order to contribute to 
policy debates over environmental degradation in the area. 
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7. Grenier, L. 1998. Working with Indigenous Knowledge: A Guide for 
Researchers. Ottawa, Canada: IDRC. 

Abstract: This guidebook zeroes in on what IK can contribute to a sustainable 
development strategy that accounts for the potential of the local environment and the 
experience and wisdom of the indigenous population. Through an extensive review of 
field examples as well as current theory and practice, it provides a succinct yet 
comprehensive review of indigenous knowledge research and assessment. It is meant 
to contribute to the improved design, delivery, monitoring, and evaluation of any 
program of research. Section 1 serves as a general introduction to IK, defining 
concepts and outlining key characteristics of IK. Section 2 addresses some of the 
ethical issues in IK research. Section 3 looks at research paradigms, integrating 
insights from several sources into one framework for doing ethical, effective IK 
research. Section 4 expands on the topic of IK methodology by offering details on 31 

field techniques. Section 5 presents four case studies, demonstrating different 
approaches to IK research in terms of research objectives and collection techniques. 
Section 6 deals with assessing the product of IK research in terms of sustainability and 
looks at developing IK through validation and experimentation. Three sets of formal 
procedural guidelines for conducting IK research are presented in the Appendix. 

8. IIRR. 1998. Participatory Methods in Community-Based Coastal Resource 
Management. Silang, Cavite, Philippines: International Institute for Rural 
Reconstruction. 

Notes: This three volume publication on participatory approaches to research and 
development methods is specifically adapted for coastal resource management issues 
and concerns. The first volume provides an introduction and contains summary papers 
on community-based coastal resource management, community organizing, 
participatory methods and a guide for applying participatory tools. The second volume 
comprises descriptions of over 30 participatory research/PRA tools adapted for the 
coastal resource management context. Each tool description includes a definition, 
purpose, material requirements, possible approach for application of the tool, its 
strengths and weaknesses and some ideas for adaptation and variation. The third 
volume provides guidance on assessment and monitoring tools, resource enhancement 
strategies, education/ extension, advocacy, documentation and cross-cutting themes. 

9. IIRR. 1996. Recording and Using Indigenous Knowledge: A Manual. Silang, 
Cavite, Philippines. International Institute for Rural Reconstruction (IIRR). 

Abstract: A how-to manual on indigenous knowledge research which is divided into five 
main parts. Part 1 Indigenous Knowledge and Development contains sections on 
defining IK, characteristics of local systems, why IK is useful, helping communities 
conserve IK, using IK in development, recording IK in communities, and intellectual 
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property rights. Part 2 Recording and Assessment Methodologies contains sections on 
recording methods, sample selection, observation and interviewing, working with 
groups, using diagrams and audio-visual material. Part 3 Assessment of Indigenous 
Knowledge contains sections on assessing 1K, criteria for assessing IK, tapping 
insiders' assessment, using western science methods to assess IK, and monitoring and 
evaluation. Part 4 Mini Case-Studies contains examples to illustrate various points, and 
Part 5 Question Guides contains guides to construct questionnaires/interviews for 
various sustainable development topics. 

10. Maine, R.A., Cam, B., Davis-Case, D. 1996. Participatory Analysis, Monitoring 
and Evaluation for Fishing Communities: A Manual. Rome: Food and 
Agriculture Organization of the United Nations. 

Abstract: While there are many manuals available on participatory rapid appraisal 
approaches to monitoring and evaluation, there were none easily used by field officers 
attempting to aid and encourage fishing community level participation in monitoring and 
evaluating activities of projects and programs in rural fishing communities. 
This manual is prepared in "cook-book" fashion with easily followed instructions for 26 
participatory monitoring tools to allow use by both local field staff acting as facilitators 
and directly by community members engaged in the evaluation process. 

Notes: A Hands-on guide to doing participatory analysis . Easy to use with many 
diagrams and drawings. Very much an introductory manual that does not use overly 
technical language or jargon. Good introduction to participatory approaches but lacking 
in detailed discussion. Examples relate to a fishing community context but much of 
what is contained in the document could be adapted to other ecosystems/resource 
management systems. 

11. Pido, M., Pomeroy, R. Carlos, M., Garces, L. 1996. A Handbook for Rapid 
Appraisal of Fisheries Management Systems. Pp. 21-59. ICLARM, Manila, 
Philippines. 

Abstract: The Rapid Appraisal of Fisheries Management Systems (RAFMS) is a semi- 
structured research tool designed to quickly document and evaluate the existing local- 
level fisheries management systems in a given fishing community. These fisheries 
management systems may be formal, informal/traditional or combinations. Undertaking 
a rapid appraisal approach is deemed useful to provide a general description of basic 
physical and fisher/community characteristics and institutional arrangements. RAFMS 
then gives the direction for undertaking more formal research or quantitative surveys. 
The village or a cluster of villages within a defined fishing area, such as a bay or a lake, 
is the RAFMS geographical focus. The handbook is divided into six parts: 
(1) introduction to rapid appraisal; (2) research/survey framework; (3) procedures and 
methodologies; (4) afterward; (5) references; and (6) an appendix of six matrices. 
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D. Bibliography 

This section provides a list of selected annotated/abstracted references 
related to indigenous knowledge that might be of interest to CBNRM 
researchers. The source of the annotations is in most cases the 
author or the publisher; however, some have been written or adapted 
for the CBNRM researcher audience. 

1. 1997. Indigenous Exploitation and Management of Tropical Forest Resources: 
An Evolutionary Continuum in Forest/People Interactions. 
Agricultural Ecosystems and Environment, May, Vol.63 No.1, pp. 1-16 

Abstract: Since the early 1980s several new approaches towards forest management, 
which include active participation of local communities, have been tried out in many 
tropical regions. As a result of these efforts recognition has increased about the 
various ways in which many local communities are already actively managing their 
forest resources. The planning of development interventions to stimulate more efficient 
community involvement in forest management can often be based on such indigenous 
forest management systems. This paper aims to improve the understanding 
about the diversity and dynamics of indigenous forest management. The analysis 
consists of three parts. First an overview of the various types of indigenous forest 
management and their dynamics is presented. Subsequently, the basic principles of 
forest management are discussed. Forest management is characterized as 
involving a set of both technical activities and social arrangements for the protection 
and utilization of forest resources and the distribution of forest products. Three major 
categories of forest management practices are identified, e.g. controlled utilization of 
forest products, protection and maintenance of forest stands, and purposeful 
regeneration. The practices in the first category are both socially and biologically 
oriented, whereas the activities of the last two categories are biologically oriented. 
These principles are then used to develop a classification model of the various 
evolutionary phases in forest management. Along the lines of a similar model 
developed for exploitation of agricultural crops, various stages of forest management 
are distinguished along a gradient of increasing input of human energy per unit of 
exploited forest. This gradient represents a continuum of forest-people interactions; it 
illustrates how the various manifestations of indigenous forest management may be 
arranged along a nature-culture continuum. 
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2. Agrawal, A. 1995. Dismantling the Divide Between Indigenous and Scientific 
Knowledge. Development and Change 26(3):413-439. 

Abstract: In the past few years scholarly discussions have characterized indigenous 
knowledge as a significant resource for development. This article interrogates the 
concept of indigenous knowledge and the strategies its advocates present to promote 
development. The article suggests that both the concept of indigenous knowledge and 
its role in development are problematic issues as currently conceptualized. To 
productively engage indigenous knowledge in development, we must go beyond the 
dichotomy of indigenous vs. scientific, and work towards greater autonomy for 
'indigenous' peoples. 

3. Akimichi, T. 1995. Indigenous Resource-Management and Sustainable 
Development - Case-Studies from Papua-New-Guinea and Indonesia. 
Anthropological Science 103(4):321-327. 

Abstract: In tropical waters reefs provide local populations with food as well as with a 
source of income. Various types of regulatory measures have been adopted worldwide 
for the sustainable use of these resources. The cases of Papua New Guinea and 
Indonesia are examined to evaluate the roles of customary practices under rapidly 
changing socio-economic conditions. In Maluku, eastern Indonesia, harvesting of 
coconut, sage, trepang, trochus, and reef fish is controlled by sasi, community-based 
resource management practices, under prior authorization by the head of local 
government. In Manus, Papua New Guinea, reefs are exclusively claimed and used by 
certain clan members. Disputes over reef ownership are resolved through either 
informal compromise between local groups or judgment in the local court, which gives 
customary practices top priority. These cases illustrate the significant role of local 
government as an important agency for resource management as well as social 
integration. 

4. Alexander, A. 1996. Scientific knowledge and indigenous perceptions of area, 
weight and space. Indigenous Knowledge and Development Monitor 4(3) 

Abstract: Fieldwork experiences in Africa show differences between indigenous 
measures of space and quantity and those of extension workers. What is needed are 
protocols to check the validity of data before placing them in formalized contexts such 
as GIS, as well as a new approach to extension techniques. 
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5. Adimihardja, Kusnaka. 1992. Rice and fish: dual function of rice fields among 
the Kasepuhan people in West Java. Paper presented at International 
Symposium on Indigenous Knowledge and Sustainable Development September 
20-26, Silang, Cavite, Philippines 12 pp. 

Notes: In West Java there is a group of people whose social world is considered to be 
almost completely based on traditional manners and custom. This particular community 
is the Kasepuhan people. They live on the slope of Mt. Halimun in the southern part of 
West Java. The Kasepuhan people still practice swidden agriculture, as well as wet rice 
agriculture. Until now they have refused the government proposal to change the 
planting and harvesting of rice from one to two times a year. This proposal is in conflict 
with their traditional belief. However, the government looks at this refusal as a protest to 
their agriculture development policy. During the period of rest in the rice paddy field, fish 
are raised. This process brings economic as well as ecological benefits for the local 
population. 

6. Alino, P.M., Cajipe, G.J.B., Ganzon-Fortes, E.T., Licuanan, W.R.Y., Montano, N.E., 
Tupas, L.M. 1990. The use of marine organisms in folk medicine and 
horticulture: a preliminary study. SICEN Leaflet 1: Supplement of SICEN 
Newsletter University of the Philippines, Diliman, Quezon City, Philippines 
Seaweed Information Center (SICEN) 8 pp. 

Abstract: This paper reports briefly on the use of marine organisms in folk medicine and 
horticulture among the coastal people of northern Mindanao and the Visayan Islands of 
Bohol, Cebu, and Negros in central Philippines. This island group seemed to us a good 
starting point for what could eventually be a broad and in-depth study of this subject. 
For one thing, the common folk medicinal and horticultural practices in these areas are, 
for the most part, based on efficacious use of marine plants and animals. For another, 
the people on these islands are linked by a common dialect that is spoken by two of us, 
a distinct advantage that precluded the need for translation during interviews with local 
folks. 

7. Appiahopoku, S. 1997. Indigenous Institutions and Environmental Assessment: 
The Case of Ghana. Environmental Management 21(2):159-171. 

Abstract: The search for sustainable development provides the impetus for 
examining the role of indigenous institutions and their ecological knowledge in 

environmental assessment and local sustainability. This paper attempts to trace the 
evolution of environmental assessment in Ghana. Focusing on the Ashanti Region, the 
paper further discusses the nature and operations of indigenous institutions, their 
ecological knowledge, beliefs, practices, and social norms that are relevant to 
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environmental assessment process in the country. Some of the challenges that emerge 
from the discussions are highlighted. There is a need to establish environmental 
assessment and cooperative management boards that would include representatives of 
indigenous institutions. In addition, the introduction of technical dictionaries and training 
manuals based on indigenous ecological knowledge and their humane environmental 
practices will further improve the environmental assessment process in Ghana. 

8. Berkes, F., Gadgil, M. 1993. Indigenous Knowledge for Biodiversity 
Conservation. Ambio 22(2-3):151-156. 

Abstract: Indigenous peoples with a historical continuity of resource-use practices often 
possess a broad knowledge base of the behavior of complex ecological systems in their 
own localities. This knowledge has accumulated through a long series of observations 
transmitted from generation to generation. Such "diachronic" observations can be of 
great value and complement the "synchronic" observations on which western science is 
based. Where indigenous peoples have depended, for long periods of time, on local 
environments for the provision of a variety of resources, they have developed a stake in 
conserving, and in some cases, enhancing, biodiversity. 

9. Berkes, Fikret, Folke, Carl, Gadgil, Madhav. 1993. Traditional ecological 
knowledge, biodiversity, resilience and sustainability. Stockholm, Sweden. 
Beijer International Institute of Ecological Economics 34 pp. Beijer Discussion 
Paper Series No. 31. 

Abstract: Traditional peoples who depended on their local ecosystems for their 
essential needs, have accumulated by trial and error a rich body of local environmental 
knowledge, and in several cases elaborated resource management systems, and 
developed institutions appropriate for implementing these systems. Biodiversity 
conservation appears to be integral to many traditional management systems from 
tropical forests to coastal fisheries. For example, some groups manipulate the local 
landscape to augment its heterogeneity, use conservation "rules of thumb" to help use 
species-rich communities sustainably, and integrate the production of several 
multispecies systems. Thus, self-interest of traditional peoples has been key to 
biodiversity maintenance. As traditional peoples are integrated into the global economy 
and come under various pressures, they often lose their resource base, and in the long 
run, their knowledge systems, social institutions, and their world view which shapes 
their relations with the environment. The process of decoupling of traditional peoples 
from their resource base is likely to reduce the resilience of their social systems, as well 
as their local ecosystems through biodiversity loss. 
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10. Biggelaar, C.D. 1991. Farming systems development: synthesizing indigenous 
and scientific knowledge systems. 
Agriculture and Human Values 8(1/2):25-36. 

Notes: Farming Systems Research (FSR) was advanced as a way to increase the use 
of indigenous knowledge of farming to make new technologies more adaptable and 
appropriate to farming conditions. FSR has enabled researchers to focus attention on 
people and their knowledge by increasing people's participation in problem identification 
and new technology validation. ; In this paper, a model adapted from Bell (1979) will be 
advanced. The underlying principle of the model is that the ultimate solution for rural 
development is not the dumping of more scientists upon rural people to make 
exogenously-generated technologies more adaptable and in line with people's 
problems, but to strengthen, empower and legitimize indigenous capacities for 
identifying problems and developing solutions for these problems. The "empowerment" 
of the indigenous knowledge/technology system (however difficult that may be 
politically) so that it has equal footing with Western knowledge may well be the most 
important step in a strategy of enabling the people in the developing countries 
themselves to alleviate their poverty. 

11. Birmingham, D. 1998. Learning local knowledge of soils: a focus on 
methodology. Indigenous Knowledge and Development Monitor 6(2). 

Abstract: This article describes and analyzes the approach and methodologies used in 

recovering local knowledge of soil and land typologies among two ethnic groups in two 
different agroecological zones in West Africa. 

12. Brokensha, D.W., Warren D.M., and Werner 0. eds. 1980. Indigenous Knowledge 
Systems and Development. Lanham, MD: University Press of America. 

Notes: A detailed analytical study of the relationship between indigenous knowledge 
and development over a wide range of geographical regions and topics. The articles 
(with abstracts) are grouped in three parts. Part 1 looks at nine case studies applying 
ethnoscience and dialogical communication in local development. Part 2 highlights 
strategies used to elicit indigenous knowledge that includes discussion of language, 
culture, values, the study of perception, and concepts of work (a strong African focus 
here). Part 3 summarizes theoretical and practical issues involved in the 
multi-dimensional study of community knowledge. Diverse and technical as these case 
studies are, the unifying argument is straightforward: (1) participatory development or 
"development from below" must be built on effective communication (working 
partnerships) with local groups and on constructive use of local institutions; and 
(2) working partnerships entail, in part, exploring the complementary relationships 
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between indigenous and "scientific" knowledge. Selected annotated references (15 pp) 
and bibliography (34 pp) make up a sizable reference section. 

13. Brosmius, J.P. 1997. Endangered Forest, Endangered People: 
Environmentalist Representations of Indigenous Knowledge. 
Human Ecology 25(1):47-69. 

Abstract: Since 1987, Pecan foragers in Malaysia have been increasingly affected by 
the activities of logging companies, and have protested this with blockades. 
Simultaneously, they have become the focus of a broad-based international 
environmental campaign. This paper examines the rhetoric of that campaign. In 
particular; I examine the ways in which Western environmentalists have constructed 
Pecan land rights with reference to Pecan knowledge of the landscape and of the biotic 
elements which exist there. Further I consider how environmentalists have drawn on 
ethnographic accounts, and how those accounts are transformed in the process of 
generating images deployed in the campaign. 

14. Chambers, P. Participatory Rural Appraisal (P.A.): Analysis of Experience. 
World Development 1994. 22(9):1268 pp. 

Abstract: Author outlines the principles behind P.A., and describes some of the 
techniques used to facilitate local people doing research in their own communities. He 
highlights reversals and shifts of emphasis that are integral to this approach: from emic 
to etic, closed to open, individual to group, verbal to visual, measuring to comparing, 
and from extracting information to empowering local analysis. 

15. Critchley, W.R.S., Reij, C., Willcocks, T. 1994. Indigenous Soil and Water 
Conservation: A Review of the State of Knowledge and Prospects for 
Building on Traditions. Land Degradation and Rehabilitation 5(4):293-314. 

Abstract: After half a century of failed soil and water conservation projects 
in tropical developing countries, technical specialists and policy makers are 
reconsidering their strategy. It is increasingly recognized that the land users have 
valuable environmental knowledge themselves. This review explores two hypotheses: 
first, that much can be learned from previously ignored indigenous soil and water 
conservation (ISWC) practices; second, that ISWC can often act as a suitable starting 
point for the development of technologies and programs. However, information on 
ISWC is patchy and scattered. Many ancient, derelict systems are better described 
than traditions which still persist today. ISWC has been most commonly developed 
under dry and marginal conditions, and/or on steep hillsides. Sustained population 
pressure has often tended to stimulate ISWC. There is a need for more incorporation 
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of ISWC into resource conservation programs: many projects have ignored local 
traditions to their detriment. It is widely agreed that further study and research on 
ISWC is required and justified as a logical starting point towards developing adoptable 
and sustainable soil and water conservation systems for small-scale farmers. 

16. The Crucible Group. 1994. People, plants and patents: the impact of intellectual 
property on trade, plant biodiversity, and rural society. Ottawa: IDRC. 

Abstract: Decisions about intellectual property, particularly for plant life, have major 
implications for food security, agriculture, rural development, and the environment for 
every country in the world. For the developing world in particular, the impact of 
intellectual property on farmers, rural societies, and biodiversity will be profoundly 
important. This book identifies and examines the major issues and the range of policy 
alternatives available. 

17. De Boef, W., K. Wellard. 1993. Cultivating Knowledge: Genetic Diversity, 
Farmer Experimentation and Crop Research. 
London: Intermediate Technology Publications. 

Notes: To understand what farmers know and do can provide crop researchers with 
better insights into agriculture and the agro-ecosystem. This book is an attempt to 
further this understanding. It is an early part of a new program of community-level crop 
development and biodiversity conservation. The book presents a number of case 
studies from Africa, Latin America and Asia which examine the significance of local 
knowledge, documenting new approaches and methodologies which have been 
developed for building linkages between farmers and researchers, and examining policy 
issues that stem from a concern for the negative repercussions of the expansion of 
agribusiness on the interests of small-scale farmers. The contributors come from a 
variety of backgrounds in the social and natural sciences and include NGO 
development workers and lobbyists. 

18. Earth Council and Philippine Council for Sustainable Development. 1995. Weaving 
the Fabric of Asia's Future: Meeting of National Councils for Sustainable 
Development in Asia. Papers from conference held in Manila. Published in San 
Jose, Costa Rica by Earth Council. 

Abstract: The Meeting of Councils for Sustainable Development in Asia provided a 
forum for the discussion of sustainable development concerns of countries in Asia and 
the Pacific such as conflicts over international natural resources commons, biodiversity 
conservation, migration, financial flows, trade, the problems of indigenous peoples, and 
industrial ecology. Mechanisms for regional multi-lateral and bi-lateral cooperation are 
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discussed. Contents: (Selected) Programme, Conference process and roles; 
Conference papers: Natural resources commons and biodiversity; Financial flows, 
Trade and investments; Labour and migration in Asia; Migration trends in Asia 
(Battistella); Agenda 21 and the situation of indigenous peoples in the Asia-Pacific area; 
Index of indigenous peoples in Asia (Berger); Industrial ecology; Human and ecological 
security: Earth Charter initiative summary; Earth Charter process; Matrix for an Earth 
Charter; Principles; Global environmental challenges; International peace and human 
security; Population and security. 

19. Flores, Efren. 1992. Community-based coastal fishery management in the 
Philippines: a review on small island coral reef fishery management. Paper 
presented at Workshop on Indigenous Knowledge and Sustainable Development 
in the Philippines June 24-26, Silang, Cavite, Philippines 20 pp. 

Notes: When there is public outcry over the destruction of natural resources, the classic 
response of government is to impose legislation such as total logging bans or closures 
of fishing grounds. However, experience has shown that legislative measures alone do 
not solve the problem since the displaced users of the resource will still continue to 
practice their trade for subsistence. With minimal effect of legislation in conserving 
natural resources, government has turned to the users for assistance in the 
management of resources by what is now popularly known as "community-based 
resource management". Silliman University, based in central Visayas, initiated this 
management scheme for coral reef fishery resources in four island communities in the 
central Visayas region of the Philippines, namely: Sumilon Island, Apo Island, Balicasag 
Island, and Pamilacan Island. This paper describes the experience of the 
community-based coastal fishery resource management implementors, problems 
encountered in the implementation, and success of the endeavour. Added to this are 
the personal observations by the author during his recent visit to Balicasag Island and 
Apo Island, describing the lasting effects in involving the fisherfolk in managing their 
own resources using the knowledge they learned through years of experience plus 
new technology introduced by an educational institution. 

20. Foster, K.B., Poggie, J.J. 1992. Customary Marine Tenure Practices for 
Mariculture Management in Outlying Communities of Pohnpei. In Pollnac, R. 
and Weeks, P. (Eds.), Coastal Aquaculture in Developing Countries: Problems 
and Perspectives, pp. 33-53. Kingston, R.I.: International Center for Marine 
Resource Development, University of Rhode Island. 
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21. Ghai, Dharam ed. 1994. Development & Environment: Sustaining People and 
Nature. Oxford, England: Blackwell Publishers 263 pp. 

Notes: Contains the following papers: Environment, livelihood and empowerment; 
Community-based fisheries management, tradition and the challenges of development 
in Marovo, Solomon Islands; Ecological knowledge and the regional economy: 
environmental management in the Asesewa District of Ghana; Sustaining the forests: 
the community-based approach in South and South-East Asia; Ecological conflicts and 
the environmental movement in India; Gender, environment and population; NGOs and 
sustainable development in Zimbabwe: no magic bullets; Parks and people: livelihood 
issues in national parks management in Thailand and Madagascar; Social and political 
dimensions of environmental protection in Central America. 

22. Gonzalez. R.M. 1995. KBS, GIS and documenting indigenous knowledge. 
Indigenous Knowledge and Development Monitor 3(1) 

Abstract: As a result of the growing recognition of the role of IK in sustainable 
development, efforts now are directed towards documenting and disseminating that 
knowledge in a systematic way. Computers offer a range of tools to facilitate this, either 
by formalizing descriptive local knowledge into a knowledge base, or transforming 
existing databases in order to better fit the world models of local inhabitants. 

23. Gupta, Anil K. 1992. Saga of a star fish: participative design of sustainable 
institutions for natural resource management. Ahmedabad, India: Indian 
Institute of Management 56 pp. Working Paper No. 1077. 

Abstract: Management of natural resources requires reconciliation in the conflicting 
world views of different stake holders. The conflicts emerge because of the variation in 
(a) the perception of nature, (b) associated socio-ecological interactions and (c) the 
ethical values generating respect for non-voting members of our society. It is not easy 
to design institutions for collective action such that resources are managed not only for 
the current generation but also in a manner that options of future generations are not 
compromised. An organization becomes an institution when its members use internal 
commands (i.e. the directions for action emanating from within one self) instead of 
external demands (i.e. external regulation or direction for individual action). The cultural 
conditions in both the cases are very different. The paper provides discussion on the 
issues which affect "bur" participation in "people's" organizations and institutions in part 
one. Much of the literature on participation deals with the opposite, i.e. how people 
participate in the organizations designed by us. The eco-sociological perspective for 
survival of households over space, season and sector is given in part two. The nature 
of risks and the strategies for coping with the same are described. The relationship 
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between culture and ecology is discussed in the light of eco-specificity of social 
interactions in part three. The problem of collective action, the role of risk and 
redundancy, and resource diversification are discussed in part four. The 
Eco-Institutional model dealing with interactions between access, assurances, ability 
and attitudes of the households with ecological resources, institutions, technology and 
culture are described in part five. How local creativity and innovative potential can 
become the building block of future development is discussed in part six. How 
institutions designed on the basis of alternative eco-ethics generate accountability to 
people and encourage people-to-people learning is illustrated with the help of the case 
of Honey Bee network. This global network of innovators at grassroots level builds upon 
local excellence and the urge to experiment and evolve technology and institutions for 
sustainable resource use. The role played by the process of monitoring the collective 
action by different stake-holders is given in part seven. In part eight, the linkages for 
lateral learning with particular reference to biodiversity are outlined. In part nine, the 
lessons and issues for becoming accountable to people are summarized. The ethical 
issues in farmer participatory research and implications of scaling up the peoples' 
organization are brought out in part ten. In the annexure, a discussion on the 
philosophy of sustainability is presented. 

24. Gupta, A. 1994. Suggested Ethical Guidelines for Accessing and Exploring 
Biodiversity. In Traditional Resource Rights: International Instruments for 
Protection and Compensation for Indigenous Peoples and Local Communities. 
Gland, Switzerland: IUCN. 

Abstract: Guidelines which are intended to promote good, ethical and responsible 
research as well as equitable exchanges among the communities and institutions which 
access biodiversity around the world. 

Notes: Based on a Pew Conservation Scholars Initiative to develop ethical guidelines to 
access biodiversity. Several scholars participated in the discussion, and background 
papers were prepared by A. Gupta, B. Nietschman and T. Churcher. 

25. Gupta, A. Rewarding Creativity for Conserving Diversity in Third World : Can 
IPR Regime Serve the Needs of Contemporary and Traditional Knowledge 
Experts and Communities in the Third World ? Available on-line from the 
SRISTI website at http://csf.colorado.edu/sristi/papers/cottier.html 

Notes: The debate on the relevance and appropriateness of the conventional IPR 
regime for plant varieties, products based on knowledge of local communities and 
individual informal experts and use of local biodiversity even without use of associated 
knowledge systems has become very emotive in recent years. Many NGOs and 
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activists see no merit in the IPRs regime for providing incentives to local communities 
and creative individuals. They term the attempts of the large corporations (generally 
MNCs) to access biodiversity without sharing any benefits with local communities as 
'Biopiracy'. Many others oppose the IPRs because these are supposed to commoditize 
knowledge which reportedly was always in the common domain for universal/local 
benefit. High costs of hiring patent attorneys is supposed to make the present patent 
system out of reach of grassroots innovators. The absence of any institutional set-up in 
most developing countries to (a) provide information about IPRs; (b) extend help to 
obtain patents for individuals or communities; and (c) oppose the patents by others on 
the knowledge traditionally known to local communities, have further alienated the 
moderates and hardened the attitudes of the conventional opponents. 

There are many arguments on ethical and efficiency grounds against the patenting of 
life forms and also against the products derived from common knowledge without any 
reciprocity towards knowledge generators or providers in one or more countries in the 
region. I propose to dispel many of these myths, acknowledge where there is a genuine 
case for reforms of patent regime and finally suggest an alternative framework which 
may be needed to help achieve the goals of IPRs i.e rewarding inventive and creative 
activities in society. It is acknowledged that encouragement to creative and innovative 
spirit at the grassroots level will not be possible only through IPR regimes. 

Notes: Society for Research and Initiatives for Sustainable Technology and Institutions 
(SRISTI) is on-line at http://csf.colorado.edu/sristi/ 

26. Gupta, A. People's Knowledge for Survival: Grassroots Innovations for 
Sustainable Natural Resource Management. Available on-line from the SRISTI 
website at http://csf.colorado.edu/sristi/papers/fad.html 

Abstract: Report outlines SRISTI's approach to indigenous knowledge and innovations, 
and describes how Honeybee Network is used to disseminate findings of research to 
local communities. There is an excellent discussion of the theoretical approach to IK 
research and the methods used to identify and record the contributions of local 
innovators. 

Notes: Society for Research and Initiatives for Sustainable Technology and Institutions 
(SRISTI) is on-line at http://csf.colorado.edu/sristi/ 
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27. Howitt, R., Connell, J., Hirsch, P. (eds.). 1996. Resources, Nations and 
Indigenous Peoples: Case Studies from Australasia, Melanesia and 
Southeast Asia. Oxford: Oxford University Press. 

Abstract: Throughout the world, the rights and concerns of indigenous peoples are 
making news. Tensions between indigenous peoples and nation states take many 
forms, but none is so significant as the question of resource sovereignty. This book is a 
collection of detailed case-studies which argue that these tensions are constructing a 
new geopolitics of identity and sovereignty within the nation states of Australasia, 
Melanesia and Southeast Asia. The book examines several key themes in 
contemporary disputes: the complex relationships between resources, identity and 
sovereignty; culture and gender issues within resource projects; marginalization of and 
negotiations with indigenous interests; and the roles of governments in mediating 
relations between resource industry and indigenous groups. 

28. Haynes, R.P. 1991. Building on local agricultural knowledge. 
Agriculture and Human Values. Special Issue, Vol.3. 

29. IIRR. 1993. Papers Presented at International Symposium on Indigenous 
Knowledge (IK) and Sustainable Development. September 20-26, 1992 
International Institute of Rural Reconstruction, Silang, Cavite, Philippines 

Notes: Contains following papers: Rice and fish: dual function of rice fields among the 
Kasepuhan people in West Java, Indonesia; Indigenous knowledge and local level 
development: the participatory approach; The indigenous communal forest 
management system of Lachok Village, Kaski District, West Nepal; Karen's indigenous 
knowledge forest management and sustainable development in Upland Northern 
Thailand; Local resource management strategies: a case example from Upland 
Laguna; Where there has been no "green revolution": farmers' upland rices and related 
knowledge in Mindanao, Philippines; Survey of innovations for sustainable 
development: do methods matter?; Ancient futures for indigenous people: cultural and 
biological diversity through self determination; The indigenous food plants programme 
of Kenya; Promoting the international IK-Network: the supportive role of CIRAN; The 
study and utilization of indigenous knowledge systems at CEICADAR; Ethnoveterinary 
research: lessons for development; Indigenous knowledge (IK) for community forestry 
management: the link between knowledge and application with examples from research 
in Nepal; Indigenous communication and indigenous knowledge: concepts and 
interfaces; Culture: today's great unanswered issue in development; FISHBASE as a 
worldwide computerized repository of ethno-ichthyology or indigenous knowledge on 
fishes; Local knowledge and global resources: user participation in crop germplasm 
research; Methodology for the study of farmers' agricultural local "indigenous" 
knowledge systems in rural development programs: in-service training program for 
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research/extension practioners: an experience from Venezuela; Lessons from 
indigenous knowledge: shamanistic modes for environmental accounting in the 
Colombian Amazon; Establishment of a national resource center for indigenous 
knowledge: the case of PHIRCSDIK; Learning from fishers: indigenous knowledge and 
SEAFDEC's pilot seafarming and searanching project; Indigenous agricultural 
knowledge systems in Kenya (East Africa): origins, development and prospects; 
Indigenous soil fertility management in the hills of Nepal: lessons from an east-west 
transect; Indigenous knowledge system for sustainable development: the case of pest 
control by traditional paddy farmers in Sri Lanka; Indigenous agricultural technology: a 

case study in Northeast Thailand. 

30. Inglis, J. ed. 1993. Traditional Ecological Knowledge: Concepts and Cases. 
Ottawa, Canada: International Program on Traditional Ecological Knowledge and 
the International Development Research Centre. 

Abstract: This volume of papers selected from presentations made at the second 
annual meeting for the International Association for the Study of Common Property 
(IASCP) present a wide range of perspectives on the nature of Traditional Ecological 
Knowledge (TEK) including case studies and conceptual investigations. 

31. IUCN. Matowanyika J., Garibaldi V., and Musimwa E. eds. 1995. Indigenous 
Knowledge Systems and Natural Resource Management in Southern 
Africa. Harere, Zimbabwe: International Union for Conservation of Nature and 
Natural Resources (IUCN). 

Abstract: Summary of workshop on indigenous knowledge which had as its primary 
objective a harmonization of research tools and methodologies to be used in data 
collection on studying IK systems in Southern Africa. Discussions include definitions of 
IK, issues to be researched, common parameters for IK research, ethical concerns, 
identification and evaluation of research methods, participatory approaches, and 
documenting and disseminating findings. Nine papers presented at the workshop 
appear in the appendix. 

Notes: Proceedings of the Southern African Regional Workshop held in Harere, 
Zimbabwe, 20-22 April, 1994. 

32. IUCN Inter-Commission Task Force on Indigenous Peoples.1998. Indigenous 
Peoples and Sustainability: Cases and Actions. Utrecht, The Netherlands: 
International Books. 
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33. Johannes, R.E. and Ruddle, K. eds. 1985. The traditional knowledge and 
management of coastal systems in Asia and the Pacific: papers presented 
at a UNESCO-ROSTSEA regional seminar held at the UNESCO Regional 
Office for Science and Technology for Southeast Asia: 5 - 9 December, 
1983. Jakarta: UNESCO. 

Abstract: This publication contains a series of papers that discuss the use of traditional 
knowledge in the management of coastal resources in the Coastal areas of Asia and 
the Pacific. 

Notes: Contents: A - OCEANIA: Introduction; Tokelau fishing in traditional and modern 
contexts (Hooper); A traditional base for inshore fisheries development in the Solomon 
Islands (Baines); Traditional management and conservation of fisheries in Kiribati and 
Tuvalu Atolls (Zann); Marine resource use in Papua New Guinea: can traditional 
concepts and contemporary development be integrated? (Wright); Traditional 
management of the littoral zone among the Yolngu of North Australia (Davis); Torres 
Strait Islander sea resource management and sea rights (Nietschmann); B - ASIA: The 
continuity of traditional management practices: the case of Japanese coastal fisheries 
(Ruddle); Traditional management of coastal systems in China (Wu); Notes on 
traditional fisheries in the Philippines (Lopez); The management and development of 
southeast Asian small-scale fisheries and the example of the Bubun Coastal Village 
Development Project, North Sumatera Province, Indonesia (Darus); Tambak systems in 
the Karawang coast of West Java: a case study of traditional coastal resource use 
(Muluk); The traditional management of marine resources in Indonesia, with particular 
reference to Central Java (Sya'rani, Willoughby); An introduction to the socio-economic 
aspects of a developing coastal area in South Sulawesi, Indonesia (Makaliwe et al); An 
approach to the study of traditional systems of coastal resources management in 
Thailand (Hinton); Results of the seminar; Annex 1; Annex 2. 

34. Johannes, R.E. ed. 1989. Traditional Ecological Knowledge: A Collection of 
Essays. Gland, Switzerland: IUCN - the World Conservation Union. 

Notes: A collection of Essays documenting traditional practices of environmental 
management in communities around the world. 

35. Johnson, M. 1992. Lore: Capturing Traditional Environmental Knowledge. 
Ottawa, Canada: IDRC. 

Abstract: This book presents the results of a workshop on the documentation and 
application of TEK through community-based research. Held by the Dene Cultural 
Institute, it brought together teams of researchers from Canada, Europe, Africa, 
Southeast Asia, the South Pacific, and South America to discuss effective methods for 
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documenting TEK. This book examines the process of collecting TEK while using a 
participatory-action or community-based approach. It looks at the problems associated 
with documenting TEK, and explores some of the means by which TEK can be 
integrated with Western science to improve methods of natural resource management. 

36. Kendrik, A. 1993. The Erosion and Relocation of Local Resource Management 
Institutions in a Javanese Fishery. Paper presented at the 4th Annual Meeting 
of the International Association for the Study of Common Property, June 16, 
Manila. 

37. Kothari, B. 1995. From oral to written: the documentation of knowledge in 
Ecuador. Indigenous Knowledge and Development Monitor 3(2) 

Abstract: Article describes a participatory action research project, in which a group of 
indigenous people investigated and documented their knowledge of medicinal plants, 
resulting in the publication of a bilingual book. 

38. Kurien, J. 1998. Traditional Ecological Knowledge and Ecosystem 
Sustainability: New Meaning to Asian Coastal Proverbs. 
Ecological Applications 8 (1) Suppl. S2-S5. 
Address: Centre for Development Studies, Thiruvananthapuram 695 011, India. 

39. Mangahas, M.F. 1993. Indigenous Coastal Resources Management: The Case 
of Mataw Fishing in Batanes. University of the Philippines Centre for 
Integrative and Development Studies. 56 pp. 
Address: The Executive Director, UP-CIDS, UP Diliman, Quezon City. 

40. Marsden, D. 1990. Using local knowledge. 
Community Development Journal 25(3):266-271. 

Notes: A review essay on two books: (1) Farmer First, Farmer Innovation and 
Agricultural Research edited by Robert Chambers, Arnold Pacey, and Lori Ann Thrupp; 
and (2) Indigenous Knowledge Systems; Implications for Agriculture and International 
Development edited by D. Michael Warren, L. J. Slikkerveer, and S. Oguntunji Titilola. 
Recent literature on the interrelationship between agricultural, rural development, and 
indigenous knowledge systems is surveyed, stressing such themes as decentralized 
decision making, gender and disadvantaged minority issues, and traditional resource 
management. In Chambers et al. the trend toward placing the responsibility on farmers 
in planning and carrying out development programs is examined, while Warren et al 
provide a basic review of the modern integration of rural development technology with 
local knowledge systems. 
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41. Mathias, E. 1994. Indigenous Knowledge and Sustainable Development. IIRR 
Working Paper. Silang, Cavite, Philippines: IIRR. 

Abstract: This paper reviews various characteristics, and conservational aspects and 
usefulness of indigenous knowledge in sustainable development. It describes the way 
conservation of IK is done both within and outside of communities, and the methods 
that can be used to achieve this. It also enumerates the usefulness and efficay of IK in 
development and introduces the issue of intellectual property rights. The paper closes 
by offering some future challenges for the study and utilization of IK in sustainable 
development. 

42. Mathias, E. 1995. Recording indigenous knowledge: an overview. In Indigenous 
Knowledge in Conservation of Crop Genetic Resources. Schneider, J. ed. 
Indonesia: CIP-ESEAP/CRIFC. 

43. Morin-Labatut, G., Shahid Akhtar. 1992. Traditional environmental knowledge: a 
resource to manage and share. Development (Journal of SID) vol.4, pp. 24-30 

Abstract: The authors examine the knowledge base acquired by indigenous and local 
peoples over the generations through direct contact with their environment. They argue 
that this knowledge, including an intimate and detailed understanding of plants, animals 
and natural phenomena, the development and use of appropriate technologies for 
hunting, fishing, agriculture and forestry, and a holistic knowledge, or "world view," 
parallels the scientific disciplines of ecology and environmental studies. Their paper 
indicates how indigenous knowledge is embedded in a dynamic, multidimensional 
universe in which cultural, economic, environmental and political factors intersect and 
influence one another. 

44. Maundu, P. 1995. Methodology for collecting and sharing indigenous 
knowledge: a case study. 
Indigenous Knowledge and Development Monitor 3(2) 

Abstract: Article discusses a number of methods for collecting ethnobotanical 
information and ways of translating this information into development projects that 
benefit the communities who supply the knowledge. The success of such an 
undertaking lies in the manner in which information is collected, the relations 
established during the process, and the way the collection process is tailored to fit in 
with community development priorities. 
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45. Mishra, T.K. 1998. Users Become Managers: Indigenous Knowledge and 
Modern Forestry. Economic and Political Weekly 33(6):262-263. 

Abstract: In West Bengal the forest legislation of 1989 and the amendments of 
1990 have made possible the integration of the indigenous knowledge of local 
communities with the 'scientific' principles involved in modern forestry management. A 
case study in Midnapore district shows how this has led not only to better management 
of forests, but to a richer anthropogenic activity and better biomass yields. 

46. Moreno-Black, G., Somnasang, P., Thamthawan, S. 1994. Women in 
Northeastern Thailand: preservers of botanical diversity. 
Indigenous Knowledge and Development Monitor 2(3) 

Abstract: The tradition of using and maintaining non-domesticated plants in house 
gardens is an expression of culture, and represents an intense interaction between 
humans and plants. The preservation of botanical diversity is directly related to local 
knowledge and practices, and closely bound up with microeconomic and social 
processes. Human beings play a role in maintaining select species, providing botanical 
refuges and serving as an active force in shaping the landscape. In northeastern 
Thailand, women's gardening practices have been instrumental in the preservation, 
selection, consumption and exchange of non-domesticated plants. 

47. Mugabe, J. et al (eds.). 1997. Access to Genetic Resources: Strategies for 
Sharing Benefits. Nairobi, Kenya: ACTS Press. 

Abstract: For centuries, genetic resources not protected by intellectual property rights 
were collected and used without any regulation. Huge profits were made but never 
shared with the custodians of biological diversity. Essentially, countries and 
communities that invested in conserving genetic resources never benefitted from their 
commercial utilization. While the Convention on Biological Diversity addresses the 
imbalance by providing a framework for regulating access to genetic resources and 
promotes the sharing of benefits arising out of their use, not many governments have 
experience in instituting and implementing such laws. This book underscores the 
importance of informed national approaches to enforce access to genetic resources 
and benefit-sharing provisions of the Convention. It discusses key issues concerning 
access to genetic resources and sharing of benefits arising from their use, and 
examines on-going efforts to formulate and implement national measures. It brings 
together contributions from leading authorities in policy and legal aspects of access to 
genetic resources. 

48. O'Faircheallaigh, C. 1998. Resource Development and Inequality in Indigenous 
Societies. World Development 26(3):381-394. 
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49. Ohmagari, K., Berkes, F. 1997. Transmission of indigenous knowledge and 
bush skills among the western James Bay Cree women of subarctic 
Canada. Human Ecology 25(2):197-222. 

Notes: The transmission of 93 items of women's indigenous knowledge and bush skills 
was studied in two subarctic Omushkego (West Main) Cree Indian communities, Moose 
Factory and Peawanuck, Ontario, Canada. About half of all bush skills were still being 
transmitted at the "hands-on" learning stage. Some skills such as setting snares and 
fishnets, beadwork, smoking geese, and tanning moose and caribou hides were 
transmitted well. Many skills no longer essential for livelihoods, such as some fur 
preparation skills and food preservation techniques, were not. Loss of certain skills and 
incomplete transmission of others (a lower level of mastery than in older generations) 
were attributable to changes in the educational environment. diminished time available 
in the bush, problems related to learning bush skills at later ages, and changes in value 
systems. These factors seemed to impair the traditional mode of education based on 
participant observation and apprenticeship in the bush, which provided the essential 
self-disciplining educational environment. Policy measures to counteract these trends 
may include the institution of a hunters' income security program to provide incentives 
for family units to go on the land, rather than all-male hunting parties. 

50. Okali, C., Sumberg, J. 1997. Farmers' experiments: creating local knowledge. 
Boulder Colorado: Lynne Rienner Publishers. 

Abstract: This is a comprehensive overview of the literature dealing with indigenous 
agricultural experimentation and innovation. The authors also present the empirical 
data on farmers' experiments from case studies in Kenya, Zimbabwe, Ghana, and the 
UK that demonstrate that "farmers' experiments represent an important and generally 
undervalued rural development resource." The central conclusion, as the authors put it, 

is "that farmers' experimentation is widespread, an important part of everyday farming, 
and shares many characteristics with formal agronomic experimentation. Thus, through 
their experiments, farmers are involved in ongoing processes of local knowledge 
creation through site-specific learning, which, in the short term, results primarily in 
small adaptations to farming practice and, in the long term, contributes to the 
development of new farming systems. However, we conclude at the same time that 
although in many situations the arguments for greater participation of farmers in 
agricultural research are compelling and relevant, relatively little potential synergy will 
be realized through formal research and farmers' experimentation being more closely 
linked. In addition, because of the site-specific nature of the knowledge created through 
farmers' experiments, the claim that there is significant unrealized development 
potential associated with them, which could somehow be used to make an impact on a 
larger scale, is also called into question". Chapter 3, Farmers' Experiments: Concepts, 
Evidence and Claims, synthesizes an enormous array of academic and development 
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literature. This synthesis includes an overview of the characteristics of farmers' 
experiments, typologies of farmers' experiments, factors influencing farmers' 
experimentation, links with formal research and farmers' experiments and local 
communication systems. The authors conclude that "Both farmers' experiments and 
much formal experimentation aim to develop practical solutions to immediate problems 
or to seek small gains within the context of proven production methods and systems. 
Both are largely empirical and iterative, combining experience, observation (both 
methodical and opportunistic), intuition, persistence, skill and luck". This book provides 
a theoretical and empirical base from which alternative models for the interaction of 
formal research and farmers' experiments can be evaluated. 

51. PHIRCSDIK. 1994. Indigenous Knowledge and Sustainable Development in the 
Philippines. 164 pp. 

Notes: Proceedings from conference June 24-26, 1992 in Silang, Cavite, Philippines by 
the Regional Program for the Promotion of Indigenous Knowledge in Asia (REPPIKA) 
and Philippine Resource Center for Sustainable Development and Indigenous 
Knowledge (PHIRCSDIK). The conference topics covered include: farming; cropping 
systems; livestock; cultural practices in agriculture; natural resource management; 
aquaculture; human health; and indigenous organizations and common property. 

52. Pollnac, R. and Weeks, P. (Eds.). 1992. Coastal Aquaculture in Developing 
Countries: Problems and Perspectives. Kingston, RI: International Center for 
Marine Resource Development, University of Rhode Island. 

53. Posey, D.A., Dutfield, G. 1996. Beyond intellectual property: toward traditional 
resource rights for indigenous peoples and local communities. 
Ottawa: IDRC. 

Abstract: Authors present a summary of the issues related to indigenous knowledge 
and intellectual property rights, and discuss pragmatic alternatives to protection of 
biodiversity and indigenous knowledge. 

54. Posey, D.A. 1996. Traditional Resource Rights: International Instruments for 
Protection and Compensation for Indigenous Peoples and Local 
Communities. Gland, Switzerland: IUCN. 
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55. Prain, G. and Fujisaka, S. eds. 1998. Biological and Cultural Diversity: The role 
of indigenous agricultural experimentation in development. 
London: Intermediate Technology Publications. 

Abstract: Much recent 'scientific' agricultural research has failed to build upon the 
valuable experiences and lessons learnt from farmers. Biological and Cultural Diversity 
presents cases of indigenous experimentation as well as the benefits for rural 
development of new partnerships between farmers and formal research. Development 
workers, agricultural researchers and others concerned about rural poverty, agricultural 
sustainability and local resource management will find this book useful. 

56. Pye-Smith, Charlie. 1994. The Wealth of Communities. 
Connecticut: Kumarian Press. 

Notes: So much written about the environment conveys unremitting doom and the 
sense that time is running out. The problems are, indeed, serious, yet there are 
grounds for optimism, and communities all over the world are making intelligent use of 
the resources on which they depend. This book tells the stories of 10 such 
communities, including communities in the Philippines, Nepal and India, which are 
reviving depleted fisheries, finding novel ways of waste disposal, or controlling industrial 
pollution for their own needs while at the same time protecting the environment-often 
in the face of hardship and opposition. 

57. Quiroz, C. 1994. Biodiversity, indigenous knowledge, gender and intellectual 
property rights. Indigenous Knowledge and Development Monitor 2(3) 

Abstract: Article explores the relationship between conservation of biodiversity, IK 
systems, gender and intellectual property rights. The author argues that indigenous 
people have sustainably managed their environments for centuries, with women playing 
a key role in preserving biodiversity. Women possess an intricate knowledge about their 
environment that is distinctive from men's knowledge. Unfortunately, it is often ignored 
by male-biased research. Indigenous people in general and women in particular are not 
compensated properly when their own knowledge is collected and utilized by Northern 
researchers and companies. Due to their low social status in many cultures, women are 
increasingly disadvantaged when dealing with issues of IPR. 
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58. Rajan, S and Sethuraman, M. 1997. Traditional veterinary practices in rural 
areas of Dindigul Disrict, Tamilnadu, India. 
Indigenous Knowledge and Development Monitor 5(3) 

Abstract: In the rural areas of southern India, pastoral people keep alive the traditional 
veterinary practices based on the curative power of plants. The authors present the 
most common remedies and analyze the data, concluding with a recommendation for a 
thorough pharmacological validation. 

59. Rajasekaran, B., Martin, R.A., Warren, D.M. 1993. A framework for incorporating 
indigenous knowledge systems into agricultural extension. 
Indigenous Knowledge and Development Monitor 1(3):21-24. 

Notes: A study in three villages of the Union Territory of Pondicherry (India) revealed 
that indigenous knowledge systems can provide a frame of reference for strengthening 
agricultural extension programs. The findings of the study have led the researchers to 
develop a framework for incorporating indigenous knowledge systems into agricultural 
extension organizations. This article presents their methodological framework to 
incorporate indigenous knowledge systems into agricultural extension organizations for 
sustainable agricultural development in India. 

60. Rajasekaran, B. 1992. An indigenous duck-fish production system in South 
India: impact on nutritional security. 19 pp. 

Abstract: Indigenous food production systems involve complex processes of producing 
food from diversified agro-ecological environments to meet the nutritional requirements 
of the local people. Women laborers form a loosely structured, informal organization to 
rear ducks in common property resources such as communal tanks in south India. 
Droppings of ducks in the communal tank increase the fish population. The favourable 
environment for the growth of fish encourages men laborers to spend their leisure time 
catching fish in the tank. Duck-fish production system contributes significantly to 
nutritional intake of participant households. Sociocultural and economic constraints on 
the duck-fish production system are identified. Policy options to sustain the 
autochthonous duck-fish production system are suggested. 

61. Ruddle, K., Johannes, R. (Eds.). 1990. Traditional Marine Resource 
Management in the Pacific Basin: an Anthology. Jakarta, UNESCO- 
ROSTSEA. 
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62. Ruddle, K., Hviding, E., Johannes, R. E. 1992. Marine resources management in 
the context of customary tenure. Marine Resource Economics (7) pp.249-273 

Abstract: Although customary marine tenure (CMT) systems for the management of 
local marine resources occur throughout the world, compared with other models of 
fisheries management they remain relatively little known. The Pacific Basin is especially 
rich in CMT systems, which play key roles in overall social, economic and cultural life of 
societies. Based on a Solomon Island example, we examine the organizational 
principles and potentials of CMT systems to provide sustainable yields and equitable 
access to resources, their resilience to external pressures, and mechanisms for 
ensuring local autonomy in resource control. Next, we demonstrate that CMT systems 
are an expression of traditional ecological knowledge, and show the importance of such 
knowledge to scientific research and the planning of resource management. Finally, we 
suggest priorities for research on CMT systems. 

63. Ruddle, K. 1993. Local Knowledge in the Future Management of Inshore 
Tropical Marine Resources and Environments. Nature and Resources 29 (4). 

64. Ruddle, Kenneth. 1993. External forces and change in traditional 
community-based fishery management systems in the Asia-Pacific Region. 
MAST (Maritime Anthropological Studies) vol.6 pp.1-37 

Abstract: In this paper I analyse and exemplify the historical and contemporary external 
forces that drive change in traditional community-based marine resource management 
systems in the Asia-Pacific Region. A summary of policy alternatives regarding the 
future of such systems is presented. 

65. Ruddle, K. 1994. Traditional Community-Based Marine Resource Management 
Systems in the Asia-Pacific Region: Status and Potential. Manila: 
International Centre for Living Aquatic Resources Management (ICLARM). 

66. Ruddle, Kenneth. 1994. A guide to the literature on traditional 
community-based fishery management in the Asia-Pacific tropics. 
Rome FAO 114 pp. FAO Fisheries Circular No. 869. 

Abstract: This circular is a guide to the literature on traditional fisheries management 
systems in the Asia-Pacific tropics. The introductory section discusses the geographical 
distributions of such systems, their principal characteristics including authority, rights, 
rules and monitoring, accountability and enforcement. It notes that information on these 
systems is fragmentary and much remains anecdotal and unsynthesized. It calls for 
greater research efforts on these systems and highlights some major research issues 
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including the nature of management boundaries and the traditional ecological 
knowledge base. The main body of the circular provides, on a country by country basis, 
a summary of the present knowledge on traditional management systems of marine and 
estuarine fisheries in the Asia-Pacific tropics based on the literature available to the 
author. 

67. Scoones, I. and Thompson, J. eds. 1994. Beyond farmer first: Rural people's 
knowledge, agricultural research and extension practice. 
London: Intermediate Technology Publications. 

Abstract: Selection of papers and case studies from the 1992 Beyond Farmer First 
workshop. They deal with the subject of IK and how agricultural research and extension 
are part of a process of coming to terms with conflicting interests and viewpoints, and 
where choices are made, alliances formed, exclusions effected and worldviews 
imposed. The book is broken into three parts: 1) theoretical reflections on knowledge, 
power and practice; 2) methodological innovations, applications and challenges; and 
3) transforming institutions and changing policies. 

68. SEARICE. 1996. Indigenous Knowledge and Farmers' Rights. 
Quezon City, Philippines: SEARICE. 

69. Setyawati, I. 1996. Environmental variability, IK and the use of rice varieties 
Indigenous Knowledge and Development Monitor 4(2) 

Abstract: Reports on farming rice in upland and wetland areas of Southeast Asia 
indicate that farmers match different rice varieties to different local environmental 
conditions, and that for them maintaining a stock of different varieties is a means of 
maintaining more stable yields. Such statements echo those to be found in reports on 
the shifting cultivation of such other crops as manioc and plantains in the Amazon. 
Some investigators, however, are not yet prepared to accept these statements, 
and have called for further empirical testing of ideas on the yield-stabilizing functions of 
indigenous varietal knowledge and the polyvarietal planting of crops. This article 
describes the situation among Apau Ping farmers. 
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70. Siar, Susana V., Ortega, Rolando S., Babol, Alessandro S. 1992 Learning from 
fishers: Indigenous knowledge and SEAFDEC'S pilot seafarming and 
searanching project. Paper presented at International Symposium on 
Indigenous Knowledge and Sustainable Development September 20-26, Silang, 
Cavite, Philippines 21 pp. 

Abstract: This paper is a documentation of knowledge gained during the first phase of 
implementation of a development project by a research institution. The data reported 
here were gathered through individual and group interviews of village Elders, Barangay 
officials, women, and fishers. Like the San Antonio fishermen along Laguna de Bay, the 
islanders of the Torres Strait, and the raft fishermen and shore dwellers of Brazil, 
Malalison fishers also differentiate sea space through specific names and practice a 
system of triangulation for marking fishing spots. 

71. Sillitoe, P. 1998. The Development Of Indigenous Knowledge: A New Applied 
Anthropology. Current Anthropology, April, Vol 39 No 2 Pages 223 - 252 

Abstract: The widespread adoption of bottom-up participation as opposed to top-down 
modernization approaches has opened up challenging opportunities for anthropology in 

development. The new focus on indigenous knowledge augurs the next revolution in 
anthropological method, informants becoming collaborators and their communities 
participating user-groups, and touches upon such contemporary issues as the crisis of 
representation, ethnography's status with regard to intellectual property rights, and 
interdisciplinary cooperation between natural and social scientists. Indigenous 
knowledge studies are challenging not only because of difficulties in cross-cultural 
communication and understanding but also because of their inevitable political 
dimensions. Contributing to development which intervenes in people's lives, these 
studies engage with them in novel ways. 

72. Simpson, B. Gender and the social differentiation of local knowledge. 
Indigenous Knowledge and Development Monitor 1994. 2(3) 

Abstract: In southwestern Mali, rural producers possess heterogeneous sets of local 
knowledge which differ from one another in terms of both quantity and quality. A 
number of social factors contribute to the differentiation in individual knowledge, by 
defining the range of personal experiences, access to resources, and opportunities for 
observation in the acquisition of knowledge and the exchange of information and 
materials. Of these social factors, which include kinship, age, ethnicity, religious 
affiliation, and wealth, gender is one of the most influential. 
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73. Solow, J., Jonjuabsong, L., Hwai-Kham, A. 1991. NGO-government interaction in 
rice-fish farming and other aspects of sustainable agricultural development 
in Thailand. London Overseas Development Administration, Dec. 1991, 
Agricultural Administration (Research and Extension) Network. 

Abstract: John Sollow's paper reports that whilst formerly widespread in Central 
Thailand, the popularity of rice-fish culture began to be replaced by more profitable 
agricultural technologies from the early 1970's. These technologies are of limited 
applicability in Northeast Thailand, where rice-fish culture began to spread in the early 
1980s, following rapid declines in traditional wild fish sources. NGOs were among the 
first to notice its increasing popularity and to bring it to the attention of several 
government agencies. Subsequently, on-farm, farmer managed trials by the 
Department of Agriculture helped to confirm the viability of the practice, and to bring it 
to the attention of policy-makers. Considering these results and their own experiences, 
the Department of Fisheries has assigned a high priority to the extension of rice-fish 
culture in Northeast Thailand. The Department of Agriculture Extension is also involved 
in extending the practice there and elsewhere. Research efforts continue to address 
factors limiting the adoption and productivity of the technology. Major extension efforts 
are expected to continue. The relationship between government and non-government 
agencies is largely informal. Some examples of contacts which have been mutually 
beneficial are given, and possible ways of strengthening institutional linkages are 
discussed. Most are open to debate, but all relate to improved communications, be it in 
style, content or frequency. 

74. Soselisa, H. 1996. Development and Sea Rights in Garogas East Seram. In 

Remaking Malaku: Social Transformations in Eastern Indonesia. Mearns, D. and 
Healey, C. (eds.). Special Monograph No. 1. Centre for Southeast Asian Studies, 
Northern Territories University, Australia, pp. 27-38. 
Address: Centre for Southeast Asian Studies, Faculty of Arts, Northern 
Territories University, Darwin, NT, 0909. 

75. Suzuki, D., Knudtson, P. 1992. Wisdom of the Elders. 
Toronto: Stoddart Publishing Co. 

Abstract: Authors discuss the differences between indigenous knowledge and Western 
"scientific" knowledge, and stress that the future of the human species on the planet 
depends on a joining of these two fundamentally different worldviews. While the gap 
between these two is large, there is common ground, and through a series of case 
studies, each of which represents a particular ecological theme, the authors compare 
scientific and aboriginal explanations of natural phenomena. This comparison is meant 
to suggest both the morality and validity of indigenous views of nature, and to juxtapose 
the knowledge and worldviews of Native and Western "Elders". 
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76. Tabor, J.A. 1994. Using indigenous knowledge, remote sensing and GIS for 
sustainable development. 
Indigenous Knowledge and Development Monitor 2(1) 

Abstract: Article discusses integrating IK with conventional survey techniques in GIS 
databases. 

77. Ulluwishewa, Rohana. 1993. Indigenous practices of aquatic resource 
management in the dry zone of Sri Lanka. Paper presented at 
Pithecanthropus Centennial "Human Evolution in its Ecological Context" June 
26-July 1, Leiden, the Netherlands. 10 pp. 

Abstract: Aquatic resources, mainly fish and aquatic plants, play an important role as a 
source of food in the traditional villages in the Dry Zone of Sri Lanka. Therefore, the 
villagers have traditionally developed various practices which lead to sustainable 
utilization of aquatic resources. This study is an attempt to explore such practices 
pertaining to fishery. In the Dry Zone where scarcity of water is the major constraint to 
all human activities, village settlements are located in close proximity to the irrigation 
tanks. In every village, aquatic resources are found in association with the 
village-irrigation tank, its distributory canal system and the buffalo wallow, the pool in 
which the water drained from the paddy tract is accumulated. Indigenous practices 
which contribute to the sustainable utilization of fishery resources are threefold: 
(1) institutional; (2) technological; and (3) ecological. While various cultural limitations 
on fishing rights, rules and regulations pertaining to fishery and powers of the village 
leadership prevent the over-exploitation of fishery resources, the implements and 
techniques used for fishing, including trapping and poisoning, were traditionally 
designed in such a way that they would not cause over-fishing. The ecological set-up 
maintained by the villagers around the water bodies was also conducive to the 
sustainability of the fishery. However, all these indigenous practices are now 
increasingly disappearing in the face of modernization. 

78. Ulluwishewa, Rohana. 1991. Soil fertility management of paddy fields by 
traditional farmers in the Dry Zone of Sri Lanka. 
Journal of Sustainable Agriculture vol.1 no.3 pp.95-106 

Abstract: Traditional farmers in the Dry Zone of Sri Lanka maintained soil fertility of 
paddy fields for centuries without applying mineral fertilizers. Some of their traditional 
cultivation practices not only preserved the natural processes which lead to the 
regeneration of fertility, but also added nutrients to the soil. This study highlights those 
traditional practices: fallow period, application of green manure and animal waste, 
aquaculture in paddy fields, utilization of nutrients in irrigation water and planting trees 
on paddy fields. Why these practices ceased to exist with the introduction of agricultural 
modernizations and increased population is examined herewith. 
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79. Warren, D.M. 1991. Using indigenous knowledge for agricultural development. 
World Bank Discussion Paper 127. 

Abstract: There is a growing body of evidence describing the positive uses of IK in 

development projects and many successes in building upon it. The belief that IK is 

static is changing fast. Indigenous societies possess complex and sophisticated 
knowledge about their environments and natural resources which is dynamic and 
constantly changing as people try to adapt to new conditions and seek solutions 
through experimentation and innovation. This paper reviews three types of project 
scenarios: projects where IK provided an improved approach to NRM than proposed 
technologies; projects that ignored indigenous structures; and projects which 
succeeded due to the deliberate incorporation of IK. 

80. Warren, D.M. and Blunt P. eds. 1996. Indigenous Organizations and 
Development. London: Intermediate Technology Publications. 

Abstract: This collection of papers investigates local planning and management 
systems, local levels of technology and development, and community-based systems of 
evaluation and capacity-building. Some focus on the effects of imposing organizational 
structures upon indigenous communities, others focus on empowerment. The emphasis 
throughout is on the need to let local people take control of their own destinies and 
decide what is right for them. 

81. Warren, D.M. and Rajasekaran B. 1994. IK for socioeconomic development and 
biodiversity conservation: the Kolli Hills (south India). 
Indigenous Knowledge and Development Monitor 2(2) 

Abstract: Article provides general description of the indigenous agroforestry systems 
practiced by the people of the Kolli Hills, identifies the factors which act to erode these 
systems, and discusses policy changes to combat socioeconomic problems and 
conserve biodiversity. 

82. Warren, D.M., Slikkerveer, L.J., Brokensha, D. 1995. The Cultural Dimension of 
Development: Indigenous Knowledge Systems. 
London: Intermediate Technology Publications. 582 pp. 

Abstract: Presents overwhelming evidence, from a range of disciplines, that local 
people do know a great deal about their environment. This knowledge must be taken 
into account in the planning and implementation of development to be both acceptable 
and effective. Forty-six contributions from anthropologists, sociologists, geographers 
and agricultural scientists (among others) in academia and international organizations 
provide both case study material and general conceptual papers. The interdisciplinary 
approach of this book makes it an essential tool for those studying indigenous 
knowledge systems. 
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83. Warren, D.M., Slikkerveer, L.J., Titilola, S.O. 1989. Indigenous Knowledge 
Systems: Implications For AgricultureAA d International Development. 
Ames, Iowa: Technology and Social Change Program, Iowa State University. 

Notes: This series of papers highlights the importance of putting time and effort into 
understanding, recording and utilizing indigenous knowledge systems (IKS) in 
international research and development, especially in agriculture and rural 
development. In these sectors, IKS offers a relatively low- cost approach with potentially 
high benefits. It can be incorporated into existing efforts to enhance and expand 
effectiveness, and it can also serve as the basis for new initiatives. 

84. Warren, D.M. 1991. Indigenous agricultural knowledge systems and 
development. Agriculture and Human Values 8 (1 - 2) 

Notes: Special issue of Agriculture and Human Values dedicated to indigenous 
agricultural knowledge systems and development. Contents include articles and 
discussions regarding indigenous knowledge, indigenous decision making, indigenous 
organizations, and indigenous innovation and experimentation. Several of the articles 
address the issue of the creation of knowledge systems which mirror the systems of 
domination. 

85. Warren, D.M. 1993. Using indigenous knowledge for agriculture and rural 
development: current issues and studies. 
Indigenous Knowledge and Development Monitor 1(1):7-10. 

Notes: Developing countries have a valuable, but largely untapped, reservoir of 
indigenous agricultural and natural resource experience and knowledge. Development 
planners and policy makers are beginning to recognize the need to understand existing 
knowledge systems and decisions-making processes as they focus their attention on 
the role that small-scale agricultural producers can play in achieving national food 
self-sufficiency. These systems influence current farming practices and responses of 
the small-scale producers to agricultural and natural resource policy initiatives and 
technological innovations. 

86. Woodley, E. 1991. Indigenous ecological knowledge systems and 
development. Agriculture and Human Values 8(1/2):173-178. 

Notes: This paper reviews a selection of the literature that focuses on indigenous 
ecological knowledge systems and the accompanying cosmology. Traditional ecological 
knowledge may not be obvious to the western trained scientist or the development 
worker since it may be disguised in the form of cosmology and ritual. The paper argues 
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that the development process must be based on an understanding of traditional 
ecological knowledge if projects are to be sustainable both environmentally and 
sociologically. 

87. Wu, N. 1998. Indigenous knowledge of yak breeding and cross-breeding 
among nomads in western Sichuan, China. 
Indigenous Knowledge and Development Monitor 6(1): 9 pp. 

Abstract: This article is based on first-hand information obtained from indigenous 
nomadic societies living in western Sichuan, and explores the traditional strategies and 
indigenous knowledge of the yak herders related to breeding. 

88. Zwahlen, R. 1996. Traditional methods: a guarantee for sustainability? 
Indigenous Knowledge and Development Monitor 4(3) 

Notes: Author discusses the weaknesses of IK and the uncritical acceptance of IK as 
"good practice" vs. Western scientific knowledge as "bad practice". 
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E. Obtaining Documents Listed in the 
Bibliographies 

IDRC Document Delivery Service 

The IDRC library offers a document delivery service to all Centre-funded projects. Any 
project staff member may request, from the IDRC library, copies of journal articles or 
excerpts from books free of charge. The IDRC library will send these documents to the 
project via regular mail. Please note that whole books cannot be copied or loaned and 
only one copy of any journal article can be provided per project. 

Procedure 

Send a request via e-mail, fax or regular mail (address below) to Madeleine Audet. The 
request must include a minimum of information in order to be processed. 

For a Journal Article please include: Author, Title, Date, Journal Name, Volume, Issue 
and Pages. 
For a Book Chapter, please include: Author, Title, Date, Publisher and Pages 

As well, you will need to identify the name and number of your IDRC project and your 
institution. In order to simplify this process an order form has been attached below. You 
may wish to print this off and use it when ordering by fax or regular mail or complete it 

in electronic format and attach it to an e-mail message. 

Please note that as an IDRC project recipient you are entitled to this service for any 
journal article or book chapter that you wish-not just those listed in the resource kit. 

Using the form provided on the following page, please direct reference requests to: 

Madeleine Audet 
Research Information Management Service (RIMS) 
IDRC 
PO Box 8500 
Ottawa, ON 
Canada K1 G 3H9 

Telephone: (613) 236-6163 ext 2257 
Fax: (613) 238-7230 
e-mail: maudet@idrc.ca (cc your message to cthompson@idrc.ca) 
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CBNRM Journal Article Request Form 

Please use this form to indicate those journal articles and book chapters you would like 
to have IDRC copy and deliver to you. It may take up to 4 - 6 weeks for delivery from 
the date we receive your request. 

Your Name: 

Project Title/Number: 

Institution: 

Project Leader: 

Mailing Address: 

No. I Journal Article or Book Chapter 
(please include author, title, date, journal name, volume, issue and pages) 
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F. Websites and Electronic Information 

This section presents selected websites and mailing-lists related to 
indigenous knowledge that offer useful resources for CBNRM researchers. 

Websites 

1. Indigenous Knowledge Homepage 

http://www.nuffic.nl/ik-pages/index. html 

A comprehensive site created by the Centre for International Research and Advisory 
Networks (CIRAN),which aims to facilitate and improve the exchange of information 
within the International IK Network. Relevant information on indigenous knowledge (IK), 
scattered along the Internet, is searched, indexed and made available on the 
Indigenous Knowledge Pages. The focus is on World Wide Web resources (including 
Gopher sites), mailing lists and Usenet news groups. The site creators have searched 
and indexed about 200 key resources of interest to people looking for information on 
indigenous knowledge. Resources that offer an overview of a specific subject or are 
specific for one region or country can be browsed through, and a short description of 
every resource is given. You can browse in 'topics', 'regions' or 'organizations' to 
familiarize yourself with the many aspects of an issue. 

2. Indigenous Knowledge and Development Monitor (IKDM) 

http://www.nuffic.nl/ciran/ikdm/index.html 

CIRAN/Nuffic produces this on-line version of the Indigenous Knowledge and 
Development Monitor (IKDM) in close cooperation with indigenous knowledge resource 
centres around the world. The IKDM is aimed at all those with an interest in the role of 
indigenous knowledge in participatory approaches to sustainable development. It 
provides: (1) an instrument for the exchange of information; (2) a platform for debate on 
the concept of indigenous knowledge in a variety of disciplines; and (3) an overview of 
activities in the field of indigenous knowledge and sustainable development. The 
website provides free, downloadable electronic versions of all issues published by the 
IKDM. Each issue consists of two sections: (1) articles, which focus on state-of-the-art 
research, theory and practice, and policy in the field of IK ; and (2) communications, 
which is divided into the following subsections: Resource centres, research, calls, 
conferences, networks, databases, publications, and films and audio-visual devices. 
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3. Coastal Resources Research Network (CoRR) 

http://www.dal.ca/corr/index.html 

The Coastal Resources Research Network (CoRR) supports researchers in developing 
countries in their efforts to research and promote Community Based Coastal Resources 
Management (CBCRM). The Network is based at Dalhousie University, is funded by the 
International Development Research Centre (IDRC, Canada) and is primarily working 
with partners in South East Asia. The WWW site includes CoRR's newsletter Out of the 
Shell, which covers a number of key topics including indigenous knowledge. For past 
issues, table of contents are posted with article titles and authors' names. Starting with 
Volume 6 number 2 (1998), all articles are posted in full. 

4. Center for Indigenous Knowledge For Agriculture and Rural Development 
(CIKARD) 

http://www.iitap.iastate.edu/cikard/cikard.html 

The Center for Indigenous Knowledge for Agriculture and Rural Development (CIKARD) 
at Iowa State University focuses its activities on preserving and using the local 
knowledge of farmers and other rural people around the globe. Its goal is to collect 
indigenous knowledge and make it available to local communities, development 
professionals and scientists. CIKARD concentrates on indigenous knowledge systems 
(such as local soil taxonomies), decision-making systems (such as knowledge of which 
crops are best suited to particular types of soils), organizational structures (such as 
farmers problem-solving groups), and innovations (such as local methods for pest 
control). The website includes a searchable on-line database, on-line publications from 
CIKARD, a listing of Indigenous Knowledge Centers of the World, and links to 
IK-related programs and institutions around the world. 

5. Society for Research and Initiatives for Sustainable Technologies and 
Institutions (SRISTI) 

http://csf.colorado.edu.sristi 

SRISTI is a non-governmental organisation set up to strengthen the creativity of 
grassroots inventors, innovators and ecopreneurs engaged in conserving biodiversity 
and developing eco-friendly solutions to local problems. It publishes the Honey Bee 
Newsletter, dedicated to the theme of biodiversity conservation through documentation, 
experimentation and value addition and dissemination of local innovations by farmers, 
pastoralists, artisans and horticulturalists. Here, on the official web site of SRISTI, you 
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can read about its activities and participate in them, download its newsletter and 
research papers from the on-line database and link to other relevant web sites. 

6. Indonesian Resource Centre for Indigenous Knowledge (INRIK) 

http://www.melsa.net.id/-inrik/ 

In 1992, Padjadjaran University established INRIK, an institution devoted to conducting 
programme activities to promote indigenous knowledge research. The major aim of the 
centre is to obtain a clear understanding of indigenous knowledge and Natural 
Resource Management as a basis for developing appropriate models for rural 
development planning and natural resource management in Indonesia. The site offers a 
description of INRIK's work and contacts, and provides a list of publications and 
downloadable reports on various aspects of IK research in Indonesia. 

7. Prototype Guidelines for Environmental Assessment and Traditional 
Knowledge 

http://www.kivu.com/indexframe.html 

The Canadian International Development Agency (CIDA) is developing a manual to 
help guide its officers and partners by offering information, guidance, and suggested 
methodology on how to apply Indigenous Traditional Knowledge Systems and involve 
traditional knowledge and indigenous peoples in CIDA project or programme planning 
implementation. A prototype of the guidelines is available on the website, and includes 
three main sections: (1) Indigenous Guidelines, which are intended to inform local 
communities about what their rights are and how to negotiate effectively with 
corporations and governments; (2) Corporate Guidelines, which are meant to suggest 
an ethical and methodological framework for corporations working in local communities; 
and (3) Government Guidelines, intended to assist governments in deciding how to 
manage the interrelationships between indigenous people, the resources that are 
contained within the lands they occupy, and the market forces driving projects to extract 
resources. 
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8. Indigenous Agricultural and Environmental Knowledge Systems, 
Center for International Earth Science Information Network (CIESEN) 

http://www.ciesin.org/TG/AG/iksys.html 

CIESIN was established in 1989 as a non-profit, non-governmental organization to 
provide information that would help scientists, decision-makers, and the public better 
understand their changing world. Under their thematic guides section, CIESEN provides 
an introduction to the topic of indigenous knowledge with a series of papers and reports 
available on-line. 

9. Cultural Survival 

http://www.cs.org/main.html 

Cultural Survival is a non-profit organization founded in 1972 to defend the human 
rights and cultural autonomy of indigenous peoples and oppressed ethnic minorities. 
The Research Department has produced an online journal entitled Active Voices: The 
Online Journal of Cultural Survival. Active Voices publishes analyses of issues and 
recent events that threaten indigenous and ethnic groups. With these high-quality 
analyses, the site encourages activism and aims to create bridges between academic 
specialists, development professionals, educators, indigenous rights leaders, and other 
concerned individuals. The site also contains a listing of publications by Cultural 
Survival, and includes the tables of contents of each issue of Cultural Survival 
Quarterly, a journal devoted to informing the public and policymakers about the rights of 
indigenous peoples and ethnic minorities. A description and samples of The Curriculum 
Resource Program, developed at Cultural Survival to provide multicultural educational 
materials to raise awareness about indigenous peoples, also appears on the site. 

10. Center for World Indigenous Studies (CWIS) 

http://www.halcyon.com/FWDP/cwisinfo.html 

The Center for World Indigenous Studies (CWIS) is an independent, non-profit research 
and education organization dedicated to wider understanding and appreciation of the 
ideas and knowledge of indigenous peoples and the social, economic and political 
realities of indigenous nations. The site includes: (1) the Fourth World Journal, an 
on-line journal which documents the knowledge and ideas of indigenous peoples as 
well as contributions by advocates of indigenous peoples; (2) The Fourth World Eye, an 
on-line Newsletter discussing current events in and about the Fourth World; (3) the 
Fourth World Documentation Project (FWDP), an online library of documents focused 
on indigenous peoples' rights with respect to national and international communities. 
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Descriptions of current research, other resources and educational opportunities also 
appear on the site. 

11. Rural Advancement Foundation International (RAFI) 

http://www.rafi.ca 

RAFI is an international non-governmental organization dedicated to the conservation 
and sustainable improvement of agricultural biodiversity, and to the socially responsible 
development of technologies useful to rural societies. RAFI is concerned about the loss 
of genetic diversity-especially in agriculture-and about the impact of intellectual 
property rights on agriculture and world food security. The site offers an on-line version 
of RAFI Communique, the principal research publication of RAFI, along with on-line 
publications, features and reports. A free, downloadable version of Enclosures of the 
Mind: Intellectual Monopolies- A Resource Kit on Community Knowledge, Biodiversity, 
and Intellectual Property is also available. 

12. International Institute of Rural Reconstruction (IIRR) 

http://www.PanAsia.org.sg/iirr/ 

IIRR is a nonprofit, nongovernment organization devoted to improving the quality of life 
of the rural poor in the developing nations of Africa, Asia and Latin America. WWW site 
includes full text of IK methodology toolkit: Recording and Using Indigenous 
Knowledge: A Manual. 

13. The People and Plants Initiative 

http://www.rbgkew.org.uk/peopleplants/ 

WWF International, UNESCO and the Royal Botanic Gardens, Kew created the People 
and Plants Initiative in 1992. We carry out applied research projects, community 
workshops, exchanges and training courses with young ethnobotanists from developing 
countries who are interested in conservation and community development. In order to 
disseminate results and information, we produce videos and publications, including 
methods manuals, working papers and the People and Plants Handbook. On-line there 
is a Notice Board where you can post items of ethnobotanical interest. In addition, there 
are Feedback and Opinion options that allow you to share your ideas on the People 
and Plants Initiative or ethnobotany in general. We are now working hard on putting 
various People and Plants publications online, including our series of Discussion 
Papers, Handbooks and Working Papers. 
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Mailing Lists 

14. Indigenous Knowledge Network List (INDKNOW) 

e-mail: Iistproc@u.washington.edu 

INDKNOW is an e-mail forum for discussing issues associated with indigenous 
knowledge systems and traditional ecological knowledge. To subscribe to the 
INDKNOW list, send a message to the above address, with the single line of text: 
subscribe indknow. You will be sent a message on how to send messages to the list 
members and how to communicate with the list software. 

15. GKD Global Knowledge for Development 

e-mail: majordomo@mail.edc.org 

The GKD List, moderated by the Education Development Center, provides an ongoing 
forum for discussion of a range of issues related to the role of knowledge and 
information as tools of sustainable development. The objective is to develop a body of 
suggestions, cases, examples, and other material that can be made available to 
donors, multilateral organizations, businesses, and NGOs to assist them in their 
decision-making. To subscribe to this list, send an e-mail message to the address 
above. Leave subject line blank and write: 'subscribe GKD' (without quotes) 
in your message. 

16. CFM-JFM Community Forest Management and Joint Forest Management 

e-mail: majordomo@slu.se 

The Forests, Trees and People Programme (FTPP) network administers the CFM-JFM 
list, which has been set up to discuss issues related to forest management and 
ownership. The first case for discussion is the proposed Joint Venture project in Bara 
forest Nepal. Background information and initial discussion can be viewed here. To 
subscribe to this list, send an e-mail message to the address above. Leave subject line 
blank and write: 'subscribe CFM-JFM [Your e-mail address]' (without quotes or square 
parentheses) in your message. 
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17. DEVEL-L Technology Transfer in International Development 

e-mail: listserv@american.edu 

Administered by Volunteers in Technical Assistance (VITA), this list covers a wide 
range of issues and topics related to technology transfer in international development. 
Relevant topics include: specific technologies, computers and communications in 

development, sustainable agriculture, women in development, the environment, small 
enterprise development, meeting announcements, book reviews, development 
questions and answers, personal experiences, and observations. Subscribers will also 
receive VITA's monthly electronic newsletter, DevelopNet News. DevelopNet News 
provides news and views on technology transfer for international development. 
Subscription to DevelopNet News is available separate from the discussion list (see 
DNN-L). To subscribe to this list, send an e-mail message to the address above. Leave 
subject line blank and write: 'subscribe DEVEL-L [Your Name]' (without quotes or 
square parentheses) in your message. 

18. Biodiversity Information Network List (BIODIV-L) 

e-mail: listserv@bdt.org.br 

The intention of this e-mail list is to discuss technical opportunities, administrative and 
economic issues, practical limitations and scientific goals leading to recommendations 
for the establishment of a biodiversity information network. To subscribe to the 
BIODIV-L list, send a message to the above address, with the single line of text: 
subscribe biodiv-I. You will be sent a message on how to send messages to the list 
members and how to communicate with the list software. 

19. ENV-BIOTECH Intellectual Property and Biodiversity News 

e-mail: majordomo@igc.org 

ENV-BIOTECH is a weekly news summary of Intellectual Property and Biodiversity 
Issues produced by the Institute for Agriculture and Trade Policy (IATP). To subscribe 
to this list, send an e-mail message to the address above. Leave subject line blank and 
write: 'subscribe env-biotech' (without quotes) in your message. 
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20. Sanet-mg Sustainable Agriculture Network 

e-mail: almanac@ces.ncsu.edu 

The purpose of Sanet-mg is to share ideas and information about networking 
sustainable agriculture information. The list also includes recent issues of APIS; 
Sustainable Agriculture News; PANUPS, the newsletter from the Pesticide Action 
Network; the AOSA Network Electronic Digest; and a list of AFSIC publications. To 
subscribe to this list, send an e-mail message to the address above. Leave subject line 
blank and write: 'subscribe sanet-mg' (without quotes or square parentheses) in your 
message. 

21. SUSTAG-L Sustainable Agriculture: Scientific, Social, Economic, and 
Spiritual Principles 

e-mail: listproc@listproc.wsu.edu 

SUSTAG-L is a moderated discussion group whose purpose is to provide a forum for 
calm and courteous discussion of the scientific, economic, social, and spiritual 
principles needed as a basis for sustainable agricultural systems. Conference and 
journal papers on closely related topics can also be submitted for circulation to the 
subscribers. To subscribe to this list, send an e-mail message to the address above. 
Leave subject line blank and write: 'subscribe list-name sustag-I [Your Name]' (without 
quotes or square parentheses) in your message. 
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