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The overall workshop objectives are: 

1. 	 To provide forest officers with the training needed to define, analyze and 
evaluate land use planning processc's as they apply to social/farm forestry 
projects in Pakistan; 

2. 	 To train forest officers in developing appropriate goals and measurable 
objectives for socialifarm forestry activities; 

3. 	 To demonstrate the importance of involving local people in planning forestry 
activities and to learn desirable extension techniques; 

4. 	 To present the theory and methodologies to determine the social impacts of 
alternative social/farm forestry activities; 

5. 	 To develop and evaluate alternative social/farm forestry strategies; and 

6. 	 To enable the participants to train others in their districts to work together to 
achieve the social/farm forestry objectives. 



PROPOSED DAILY SCtlEDULE 

Sunday, November 10, 1991 

A. 	 Opening Ceremony
 
Introductory Remarks
 
Introduction of Participants
 

B. 	 Workshop Organization and Schedule
 
Pre-Course Survey[Biodata
 
Training Objectives - getting goal agreement
 
Distribute Training Materials
 

C. 	 General Planning Theory, Concepts and Principles (Force) 

D&D as a specific planning framework for farm forestry (Forester) 

Hand-outs: Planning definitions; NFMA process; G-H Planning 
Schematic; D&D overview. 

Reading assignment: 

"Beyond Community Woodlots: Programmes with Participation", Michael M. 
Cernea. ODI Social Forestry Network Paper I le. Winter 1990.
 

"The Importance of Land and Tree Tenure in Agroforestry." 1987. Louise
 
Fortmann. Perspectives in Agroforestry. Technical Report No. 1.
 
Washington State University, Pullman, Washington. October 6, 1987.
 

Monday, November 11, 1991 

A. 	 Land and Tree Tenure - Implications for Forestry Projects (Force)
 

Discussion will ibcus on Cernea and Fortmann reading
 

B. 	 Developing Goals and Objectives (Force) 

C. 	 Introduction to Agroforestry (Forester) 

Definitions, basic concepts, characteristics of agroforestry systems 

Assigned Reading: Buck, L.E. 1989. Agroforestry extension training 
sourcebook. Module 2 Lesson 3. 



Tuesday, November 12, 1991 

A. Introduction to Social Impact Assessment (SIA; (Force) 

Theory; Conceptual Framework of Human Ecology System 
Hand-out of Model 

B. SIA Measurement Techniques (Force) 

Including RRA. and focusing on participant observation in preparation for the 
afternoon's exercise 

C. Field trip - Participant Observation Exercise in local area 

Homework: Summarize observational data 

Wednesday, November 13, 1991 

A. Analysis of Participant Observation Data 

Report on what was learned during the exercise (in pairs or 3's); based on 
observations, begin to trace the impact of a tree planting program, using the 
human ecology model. 

B. Agroforestry Classification Systems (Forester) 

Focusing on classifications by configurations 

Hand-out: Nair, P.K.R. 1985. Classification of agroforestry systems 

C. Pakistani Agroforestry Systems (Forester) 

Participants will be asked to discuss in small groups the agroforestry systems 
they are familiar with in Pakistan and to report to the class. 

Assigned Reading: Gender analysis case study from Kenya 

Thursday, November 14, 1991 

A. Continue Pakistani Agroforestry Systems (Forester) 

B. Gender Analysis Case Study Discussion 

View "Gender Analysis: Strenthening Winrock Projects", a 12.5-minute 
video produced by Winrock Intl. 



C. Gender Considerations in Pakistan 

Ms. Mamoona 	Wali, Pakistani Forester, will assist. 

Assigned Reading: Evans, Patrick T. 1988. "Agroforestry in Paraguay".
Women in Nat,_ral Resources 9(2):29-34. (Article presents adoption-diffusion 
principles and their application to extension forestry work in Paraguay.) 

Friday, November 15, 1991 

No class 

Saturday, November 16, 1991 

A. Adoption-Diffusion of Innovations (Force) 

Theory; Principles; Designiog farm forestry innovations. 

B. Developing Social Surveys 

Participants will develop a survey to be done in the field two days later which 
is focused around who (gender) uses (and has tenure to) what forest products. 
Goal will also be to identify what products/species that extension foresters 
might introduce to farmers would be most likely to be adopted by male and 
female farmers. 

C. Discussion of Analysis of Survey Data (Force) 

Sunday, November 17, 1991 

A. 	 Communication Strategies
 

Exercises on communication skills will be conducted
 

B. Role-playing interviews, including videotaping the role-play 

C. Finalize survey after the pre-testing during role play 



Monday, November 18, 199! 

Conduct survey in field 

Participants will work in pairs in nearby villages; each pair will interview 
about 10 farmers 

Homework: Summarize/analyze survey data 

Tuesday, November 19, 1991 

A. 	 Report results of village survey 

Make recommendations for species to introduce or products needed by 
villagers and propose farm forestry alternatives to meet villagers' needs 

B. 	 Financial analysis of agroforestry alternatives for farmers (Force) 

Wednesday, November 20, 1991 

A. 	 Multi-attribute decision-making models (Force) 

B. 	 Open Session - will be scheduled later depending on participants' needs and unfinished 
topics. 

Thursday, November 21, 1991 

A. 	 Summarize concepts learned during the workshop. 

What is working? What isn't? How can this training help improve forestry 
activities in Pakistan? 

B. 	 Developing a personal action plan for the next month and next year; closure exercise 
for content presented during workshop. 

C. 	 Closing ceremony 

Course Evaluation
 
Presentation of Certificates
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PLANNING PROCESS
 

Rationale 

Planning in the simplest sense is nothing more than taking systematic steps to 
accomplish purposeful actions in a defined situation. The process of planning takes place in 
a political setting and must address economic, social and environmental realities. Focusing 
on planning as a process shifts attention from techniques or single steps often associated with 
planning (such as population projection, mapping, modeling, etc.) to the social change 
element of planning. In most societies viewing planning as a social change process requires 
that planners work as partners with the local people whose lives will be most affected by the 
plans. 

Objectives 

Participants will be able to: 

1. 	 Define planning and land use planning using terminology commonly used by 
planning professionals. 

2. 	 Compare and contrast synoptic, incremental, and transactive approaches to 
planning. 

3. 	 Become familiar with the theory and application of ICRAF's Diagnosis and 
Design. 

4. 	 Recognize the importance of land and tree tenure considerations in land use 
planning and social forestry projects. 

5. 	 Write measurable objectives for farm forestry activities. 

6. 	 Identify the role of different people -- farmers, extensionists, managers, etc. -­
in participatory land use diagnosis. 

7. 	 Critically evaluate social forestry activities in Pakistan with regard to planning 
and people's participation. 

8. 	 Understand and apply the concepts underlying multiattribute decision-making 
models to land use planning situations. 



DEFINITIONS FOR PLANNERS
 

Synoptic Planning 

Synoptic planning as a theory has dominated planning practices in the Western world 
and in development planning assistance programs. It is also referred to as 
comprehensive or rational. Synoptic planning has four main elements: goal-setting, 
identification of alternatives, evaluation of the means against the ends, and 
implementing the decisions. It encompasses conceptually and analytically as many 
factors as possible. It focuses onl technical relationships. There is a major emphasis 
on produ.-ing "plans." 

Incremental Planning 

Incremental planning as a theory is based on the idea that no major changes will be 
accepted by society. Plans are constructed by a mixture of "intuition, experience, 
rules of thumb." It is often calied the "science of muddling through." It also 
recognizes the decision-makers' propensity to "satisfice" choices rather than seek 
"optimal" solutions. 

Transactive Planning 

Transactive planning theory is based on the idea that planning should involve face-to­
face contact with the people who will be affected by decisions. Planning should be a 
process of dialogue and mutual learning -- by both planners and local people. 'Fhe 
emphasis is on the process of personal and organizational development, rather than on 
a specific "plan" or "targets" to be met. 

Land Use Planning 

(From the Society of American Foresters): Land use planning is the process of 
determining optimal use in terms of land capabilities, people's wants and needs, and 
factors such as market forces, landownership, and uses of related lands. The process 
is continuous because these capabilities, needs, and factors are dynamic and often 
bring about shifts in optimal use over time. 

(From Man, Iand and the Forest Environment by Marion Clawson): Land use 
planning is a form of social engineering . . . Land use planning and social control 
over private land is a political process. 

(From Forest Resource Management: Decision-Makine Principles and Cases by 
Duerr et al. 1979): A land use plan depicts the way land may be allocated during a 
future period and explains the objectives sought, the expected flow of ser-vices, the 
projects needed to imp!ement tile plan, the costs and benefits, and other matters, 
including an environmental impact analyses, especially when required by law. 
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NATIONAL FOREST MANAGEMENT ACT 1976 (NFMA)
 

NFMA Regional and Forest Planning Process
 

A 10 Step Process
 

1. Identify issues, concerns and opportunities.
 

2. Prepare planning criteria.
 

3. Collect inventory data and information.
 

4. Analyze the management situation.
 

5. Formulate alternatives.
 

6. Estimate the effects of alternatives.
 

7. Evaluate alternatives.
 

8. Select an alternative.
 

9. Implement the plan.
 

10. Monitor and evaluate the plan.
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68 THEORY AND PRACTICE OF AGROFORESTRY DIAGNOSIS AND DESIGN 

PREDIAGNOSTIC
 
DESCRIPTION
 

DIAGNOS5 
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AND EVALUATION [F.7 __ __ __ _ 
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EXTENSION TRIALS 

Figure 3.1 Components of project design incorporating the iterative process of 
diagnosis and design. Note feedback link-es. 
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I "AIIIE 3.2 lasic D&I) l'r.cedures for Project 'lanning andI IIiI lllilentation: Level 

Blasic Quest;ions to Answ.r 

)efinition of lie land use 

system and site selection 

(Which system should one 

focus on?) 

l low fhe system works 
(\vhat are the oulptlt 
subsystems, and how does it 

lnictioii to achieve its 
objectives?) 

How ycll the system works 
(Wiat are its problems, 
limiting censtraints, 
problem-generating 
syndromes, and leverage 
points for technological 
intervention?) 

Key Factors to Consider 

I'rediaginos~ii Stage 

l)istinclivc conbinations 
of ,Csouirces, technology, 
and land uscr ohjcctives 

Production objeclives 
and strategies, 
arranocnicnt of 
conlpollents 

Dia1gnostic Stage 

Prohlems in meeting 
system objectives 
(production shortfalls, 
sustainability problems) 
Causal factors, 
constraints, and 
intervention points 

Mode of Inquiry 

Seeing and comparing 
the different land use 
systems 

Analyzing and 
describing the system 

Diagaostic interviews 
and direct field 
observations 
Troubleshooting the 
problem subsystems 

Technology Design and Evaluation Stage 

How to improve the system 
(What is needed to improve 
system performance?) 

What to do to develop and 
disseminate the improved 
system 

Specifications for 
problem solving or 
performance-enhancing 

interventions 

Project Planning Stage 

Research and 
development needs, 
cxtensicn needs 

Project Impiementation Stage 
How to adjust the plan of Feedback from on-station 
action to new information research, on-farm triais, 
from research activities and special studies 

Iterative design and 
evaluation of 
alternatives 

Research design, 
project planning 

Rediagnosis and 
redesign in light of 
new information 

5ut .. qo . L.VVOV4ctcy-h . 

& J k t 
C Ssficcha& 

ys 

do. cp(oe-c'-cA 
Cu ( a "L kCv\­



GOAL
 

Broad, general statement of purpose. 

Usually unquantifiable . 

Usually no specific date by which it is to be completed. 

OBJECTIVE 
Clear, specific statement of planned results 

to be achieved within a stated time period. 

Should have four elements. 

1. 	 What Is to be accomplished. 

2. 	 The time period within which the 
expected outcome is to be achieved. 

3. 	 What are the measurement factors 
so it can be verified that the objective 
was achieved. 

4. 	 Who is responsible for achieving the 
desired results. 



Appendix 6.1 Checklist for Preparing Social Forestry Programs and Projects 

Probable sources 
of information 

Country,
 
state, Project
 

Data required district area Comments
 

Extent, topography, and 
climate of project area 

" General description x Should include brief description of the 
" Altitude x area including slope, soil fertility, erosion 
" Slope x intensity, communications systems, lakes 
" Soil types x and rivers, in sufficient detail to permit 
" Nutritional status x conclusions on agricultural and forestry 
" Soil depth x potential and constraints. 
" Geomorphy x
 
" Rainfall x
 
" Rainfall distribution x
 
" Rainfall intensity x
 
" Temperature x
 
" Temperature distribution x
 
* Water resources X
 
" Groundwater level x
 

Demographic data 
* Population 	 x x 
* Sex ratio 	 X 
* Population growth rate x x 
* Ethnic configuration 	 x 
* Income distribution x 
* Land distribution 	 X 
* 	 Sociological survey x Specific information relating to the habits 

and attitudes of people likely to affect the 
planning and implementation of the 
proposed program or project. 

5,urveyed number of Availability and cost of labor depends on 

farmers interested in the nature ol work op;, ortunitiec. A record of 

farm forestry x their variations is important, since forestry 

* Labor availability x 	 work typically coincides with the agricultural 

* 	 Labor profile x cropping season and therefore often results 
in seasonal labor storage. 

Environmental status 
" Areas of special interest X Much of the information under this heading 
" Existing reserves: a would have to be qualitative rather than 

area x quantitative. Rather than burden the planning 

main purpose x document with extensive texts, reference can be 

present status X made to annexes or relevant supporting documents 
" Flood conditions x 
" Desert encroachment x 
" Air pollution condition x 
" Present use of pesticides x 
" Status of biological 

cover on the land x
 
" Status of pllution in
 

lakes and rivers a
 

Land use and produclion data 

on agricullure 
" Area of land under 	 The level of detail for information on agicul­

different crops x X tural activities will depend on the degree of 
" Farm sizes x Interdependence with the forestry crops. In a 
" Land tenure x project where the technical solution of the 

115 



116 Planning and Implementing Social Forestry Projects 

Appendix 6.1 (continued) 

Probable sources 
of infornation 

Country, 
sta te, Project 

Data required district area Cumments 

" 

" 

Degreeon dependenceot 
population on land-based 
income of subsistence 
Production and productivity 
of different crops 

x 

x 

land.use problem is likely to be a highly 
integrated system, such as in hill watershed, 
desert encoachment, and margnal land 
development schemes, tis type of infurmation 
must beprovided in suffioent detail. In other 
cases, eg. projects limited to wood energy 
production, a general d.ription of the country, 
state, or district might sulice. 

" Livestock 
-Number of cows x From eiisting livetock census or if required 

* Bullocks x from census carried out specially for the 

- Sheep x planning. 
Camels, etc. X 

-Consumption per livestock 
urt of grata x 

- Tree fodder X 
.Other x 
- Availability of animal 

health x 

Data 
" 

on forest production 
Forest types 
Area of forest 
* natural 

x 

x x 

General description avoiding too much detail 
and Latin names, but concentrating on the 
state of the forest and its potential. Caution is 

- planted 
- broadleaved 

x 
x 

x 
x 

needed to define the different categcries 
clearly and meaningfully. Private land must 

-conifers X x be included as well as government land. 

" 
"Species distribution 

Yield in m 3 /ha/yr for 
x x 

natural and planted forest 

" 
by species and type of land 
Densities of natural and 

a a 
Some of this information could be provided 

planted forest through remote sensing; either aerial survey 
" Age distribution of natural or satellite pictures. 

and planted forests 
Total standing volume 
" lumber size 

x X These figures are not always readily available, 
but are vitally important. Therefore, it not 

" small lumber size available, assumptions for estimations should 
" other be given. 

Total annual increment Data on governmental forests are sometimes 

* m3orton/yr available, but the production estimates are often 
based on old forest management systems rather 
than on actual production. Production on private 

x a land is even more difficult to assess. Estimates 
x based on remote sensing is one possibility, 

x another way is to survey number and/or 
area of private trees combined with an 
assessment through random sampling of 
standing volume and annual yield. 

Consumption of forest 
products 

* Fuelwood of which is from: a X Avoid obvious survey mistakes, such as 

-stemrwood x x estimating consumption for one specific 

- branches season only or accepting quantification by 

- twigs the surveyed persons without control. 
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Appendix 6.1 (continued) 

Probable sources 
of information 

Country, 
state, Proect 

Data required district area Comments 

" Fuelwood as share of total 
household energy X x 

* Pulpwood x x 
" Small timber x X 
" Poles X x 
" Timber X x 
" Total wood consumption x 

in M ton or Mm3 
" Wood-using industries X 
" Number undifferent X 

categories 
" Capacities in different 

categories x 
" Output in different 

categories x 

Wood productionl 
consumption balance X X This information would be used to detemine 

investment requiements to meet demand for 
products. Balance figures could be used 
to identify phonty areas, i.e., where the gap 
between production and consumption is the 
greatest and therefore where the need for 
development is the greatest and at the same 
time the response from the local population 
is likely to be the greatest. 

Earlier forestry experience 
• Data on survival Summarize information available from 
" Spacing monitoring and evaluation of ongoing or 
" Production completed I)rojects. Attach any special 
" Area covered studies on subjects such as yields and 
" Labor requirement developmental impact. 
" Costs 
" Environmental impact 

Costs and Prices 
Unit costs 

" Labor 
" Equipment x This information could be provided as 
" Land x part of the cost tables. 
" Buildings X 

Unit prices 
" Fuelwood x 
• Poles x 
" Small timber x 
" Pulpwood X 
" Timber x 
" Sawn timber x 

Institutional arrangements 
" Organization chart of 

implementing agency X x 
" Job description x X Refer to existing documentation. 
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Appendix 6.1 (continued) 
sourceS .	 a~m.. m'mProbable 

of infornaai 

Country, 
sta b, Propect 	 Cormmerts 
districtData required 	 area 

" 	 Staff list with number,
 
level, and salaries
 

" 	 Links between the implement­
ing agency and other agencies
 
responsible for related activities
 
(irrigation, animal husbandry,
 
tribal welfare, NGOs, etc.)
 

1989. People

Source: Gregersen, Hans, Sydney Draper and Dieter Elz. 


The Role of Social Forestry in Sustainable
 and Trees: 

EDI Seminar Series. Washington, D. C.:
 Development. 


The World Bank. 
Pg. 115-118
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THE IMPORTANCE OF LAND AND TREE TENURE IN 
AGROFORESTRY 

Louise Fortmann 

Agroforestry is the latest rage in rural development circlt.. It has been suggested 
that it can simultaneously solve problems as wide ranging as erosion, animal and human 
nutrition, and the fuelwood crisis. And indeed, although agroforestry shows no promise 
either of curing the common cold or of improving our children's table manners, it is clear 

places it can offer solutions to s problems. The ve:ry fact that agroforestrythat in som 
systems have been in place for thousands of years leads us to the conclusion that the people 
who practice agroforestry must be on to something. 

However, agroforest-y raises one problem of its own: where are we going to put it? 
This is a substantially different problem from the same question raised about annual crops. 
Annual crops are here today and gone next year. But planting trees involves a much longer 
commitment of the land and this not only creates opportunity costs it raises questions of 

in Western law trees are considered "fitxmres" or "permanently affixed" onproperty rights. 
the land and therefore belong to the owner of the land. In other societies, however, the 
system of tree tenure may be quite separate from the system of land tenure. Hence 
agroforestry may raise questions of who owns the land once a tree is planted on it as well 
as who may use the tree itself. 

I'd like to make a brief aside here and note that a separate system of tree tenure is 
not as foreign to our society as one might think. Anyone who is familiar with the phrase
"windfall profits" has a dim awareness that at one time in European and American socienes 
fruit which fell to the ground was common property, not the property of the owner of the 
tree or the owner of the land. 

Without trees, there is no agroforestry, therefore I am going to concentrate only on 
the trees and land in agroforestry. In the time we have before us I would like to make the 
following arguments: First: it is impossible to design a successful agroforestry project 
without a careful consideration of land tenure and tree tenure: and second: even a project 
that i s successful in the sense of getting agroforestry systems onto the ground can be a 
disaster from the tenure viewpoint. 

In order to make these points, I would like to explore three questions with you: 

a) What are the elements of tree tenure systems? 
b) How are land tenure, tree tenure and tree planting interrelated? 
c) What effects might agroforestry projects have on property rights? 

What are the elements of tree tenure systems? 

The metaphor traditionally used to describe land tenure systems is a bundle of 
sticks. Each stick represents a different right- for example, the right to sell the land. It is 
rare that all these sticks are held by a single person. Rather different people (including the 
State in its role as a fictitious individual) tend to hold different sticks at different times. Or 
one stick may be broken up and given to several people to hold at one time. This same 
metaphor can be equally applied to tree tenure. 

For example, suppose we have an oak tree standing in the middle of a village green. 
It may be that everyone in the village has the right to gather the acorns that fall from that 
tree (one stick broken up and held by several people). The State has the right to trim any 
branches that endanger electrical wires but no one else may remove branches (the state and 

I 



only the state holds that stick) and the planter of the tree and her heir may sell the tree (a
 
stick is transferred from one person to another over time).
 
There are five kinds of sticks in the bundle that comprises tree tenure.
 

1) The right to own trees 
2) The right to plant trees 

This is particularly important, a point we shall return to in more detail later. 
3) The fight to dispose of trees 

This includes: 
-the right to destroy trees by uprooting them or chopping them down 
-the right to lend 
-the right to lease, mortgage or pledge-cocoa trees in West Africa 
-and the right to sell. 

4) The right of inheritance 
5) The right to use 

This includes: 
-gathering rights such as gathering dead branches, gathering things 

growing on the tree such as fungus or insects or gathering tree 
products from under the tree such as pine needles or fallen fruit, the 
old familiar windfall. 

-the use of the standing tree such as hanging honey barrels in it 
-cutting part or all of a living tree 
-harvesting produce- such as fruit or leaves from the branches. 

So while there are only five kinds of sticks in our bundle, there may be many sticks of each 
kind and all of this can add up to very complicated property arrangements. For example, 
due to the Islamic rules of inheritance, palm trees in the Sudan may be owned by a large 
number of heirs. Or in Nigeria, women traditionally had rights over the kernels of palm 
trees but not the oil, which belonged to men. 

This then raises the question of who holds what rights. Just as with land, tree 
rights can be held by different aggregations of people: 

Individuals 
In parts of Nigeria the umbilical cord of a new baby was planted under a tree 

making the baby the owner of that tree 
Households 
In parts of Indonesia, the household is the unit of rubber tree ownership 
Residents ofa geographically defined area (comrmunities) 
Communities may own and manage forests or trees on the commons. Indeed, in 

Nepal one of the most serious ecological mistakes ever made by the government was to 
remove forests from the control of communities and make them government property. 
Customary law in west Africa distinguished between members of the community and
'strangers". As early as 1901 the colonial courts upheld the right of a community to forbid 
strangers to harvest wild palm trees. 

Non-kin aggregations 
In some villages in Botswana, certain easily reached areas were reserved for wood 

gathering by old women. 
Non-kin groupssuch as corporations 
Multinational corporations may buy the timber rights to forests without buying the 

land. This is just as true in the United States as it is in Indonesia. In the United States 
private companies buy the rights to harvest timber on national forests, but those rights do 
not give them any right to the land. 

The State 
We are all familiar with state and national forest land here in the United States. 

Forests in developing countries were held by many traditional rulers and more recently by 
colonial and post Independence governments. 

2 



It would seem a fairly straight-forward proposition to determine what rights are 
included in the tree tenure system of a particular area and then to find out who holds them. 
However, the question of who holds what rights can be complicated by a number of 
factors.
 

Difference between statutory and customary law. 

The State may declare itself the owner of all tret.s or may give rights to harvest trees 
to commercial timber companies. But local individuals or local communities may under 
customary law hold rights to (hose same trees. Such conflicts often seem to involve 
marginal or riinority people- the tribals in India, the Davaks in Indonesia, the Indians of 
Amazonia and so on. Thus, in 1981 the Government of India was involved in passing a 
forest bill which observers said would result in the dispossession of tribals. The 
government of Indonesia sold timber rights on East Kalimantan to Weyerhauser and other 
multinational timber companies even though the land on which the trees were growing was 
part of land which the Dayaks had held for millennia and which they used as part of an 
extensive shifting cultivation system. 

So the answer to "who has what right to this tree" will often differ depending on 
whether you ask an indigenous resident or a government official. Let me give you an 
example. In the midst of government-owned forests in the foothills of the Himalayas in 
India, there are many villages. The villagers depend on tree products for their livelihood. 
They chop foliage for fodder, collect firewood, and use poles for construction. To obtain 
these products they use and manage the forests which are officially owned by the 
government. Within each village, individual households control the forest around their 
own buildings. Thus, there is no question about who are the de facto owners and 
managers, regardless of what the statutory situation may be. 

There is a clear warning here. While the government clearly has the statutory right 
to allocate your project a piece of land, that will not prevent local people who consider it 
their land from being annoyed by your activities. Whatever statutory law may say, the 
person with the axe, match or goat controls the fate of your project. It is useful, indeed 
essential, to fid out how that person/people defines the land and tree tenure systems. 

Is the tree wild or planied? 

A wild tree and its produce are often common property, but it may also be the 
property of the owner of the land, or the property of whoever invests labor in obtaining the 
produce. For example, among North American Indians, maple trees belonged to the 
person who tapped them; a rule based on the investment of labor. Among the Tonga of 
Zambia anyone could pick wild fruit even from trees growing in peoples' gardens; common 
property. But among the Barotse in the same country no one could pick wild fruit if it was 
growing inside a garden; it belonged to the owner of the land. 

A planted tree and its produce are generally either the property of the planter or the 
owner of the land. This distinction is crucial as we shall see: In present day China, a tree 
belongs to its planter. Tenancy reform in India included protecting the rights of tenants 
who had planted trees to the usufruct of those trees or compensation. Customary law 
among the Fanti of Ghana did not permit a landowner to be improved out of his land. 
Therefore, the landowner had rights over any tree planted by a tenant. 



What right is involved? 

Certain rights may be absolute. For example, in Korea fuelwood may be collectedfrom all trees even if they are planted trees growing on private land. Subsistence and
commercial rights are often differentiated with tile fomier being favored. 

That is, people often may gather or cut fuelwood for personal use in a wide varietyof places hut may gather or cut it for sale only on their own land and/or from their own 
trees. 

A wonderful U.S. example of this comes from an article by Homer Aschmann onfruit stealing by small boys and girls in Southern California in the 1930's. The children
had very clear rules about what you could and could not steal. It was quite all right toswipe fruit that was never sold. But commercial species were quite literally, forbidden 
fruit. 

Special consideraions 

Religious beliefs may both create or revoke rights. In Nepal, everyone includingadults could pick fruit from private trees on the festival celebrating the day when the Lord
Krishna stole fruit as a young boy. This tended to interfere with the growth of anindigenous citrus industry. In many parts of the world individual sacred trees or sacred groves have been protected and have been an important way of preserving genetic
diversity.

By now it should be clear that tree tenure can be extraordinarily complicated and can
have considerable effects on an agroforestry project. If you are hoping, for example, topersuade people to alley-crop coppicing trees for fuel, it would be useful to know who will
have the right to collect the wood- the planter, the land owner, or everyone in the 
community?

If it is the land owner, he or she will have an incentive to plant. If it is the planter,
then landowners will have an incentive to prevent others from planting on their land. If it
will be a common good, then no one has a particular incentive to plant individually and
considerable effort to organize cooperative action will be required if planting is to happen.

Let me give you an example of how important this can be. I recently got a letter 
from a Peace Corps forester in the Gambia. She wrote: 

Wben I arrived at my posting, there was an orchard/garden project already underway...It provided forthe distibution of fence-posts, barbed-wire, a well and fruit tree seedlings. To ensure that the treeswould be watered and weeded. the project stipulated that women should be encouraged to grow theirvegetables beneath the trees. Therefore, to establish the orchard/gardens, I dealt mainly withwomen's groups. The project, however, did not specify who (men or women) were to plant the 
tree seedlings. My counterpart and even the women themselves assumed that the men were toplant the mangos and cashews; the women never before having planted seedlings from polypots. Iascertained from discussion that if the men planted the trees, tree ownership would be theirs. Thisseemed like an unfair outcome to men since the women would be doing all the work of watering
and weedings. So I proceeded to teach the. women how to transplant. Thereafter, they
enthusiastically planted the trees themselves. 

While there is no direct evidence in this letter, I would be willing to speculate that
participation by women was higher when they controlled the products of the entire system,
not just the vegetables. But we have just brushed the surface of complications. Now we 
must add the even more complicating factor of land tenure and ask the question 
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How are land tenure, tree tenure and tree planting interrelated? 

Ihave already mentioned that the right to use a given tree might belong to either the 
planter or the owner of the land Now I would like to explore the implications of this a bit 
further. 

One oi the things which makes tree planting so contentious in addition to the fact 
that it ties up the land for a long time is that various manipulations of trees can affect one's 
title to the land In some systems, cutting down trees creates tenure-if you clear the land, 
the land is yours. This is consistent with the principle found both in western and non­
western theories of property that people are entitled to the fruits of their labor. Labor, in 
this case, creates a property right. (Elizabeth Colson has observed that the colouiial Officers 
who enunciated this principle for so many African systems may simply have been applying 
their own theories to the situation. So we may be hearing the wisdom of African peoples. 
But we may also be hearing the echoes of John Locke or, on other aspects of tenure, 
Edmund Burke.) 

If establishing property rights requires cutting dowi! trees, we are unlikely to find 
much enthusiasm for planting trees which rather takes tle wind out of the sails of an 
agroforestry project. But another way of establishing rights to land is to plant trees on it. 
This can be both an advantage and a disadvantage in agroforestry projects. In can be an 
advantage if people see this as a way of establishing clear title to their land. 

For example, the World Bank thought it was implementing a remarkably successful 
reforestation project in Pakistan. But when a sociologist went out to look at the project to 
see if it could be replicated elsewhere, he discovered that the project was in fact a 
monumental land grab by the rich who were planting trees on what had once been common 
land thereby securing their title to the land. Perhaps this will teach the Bank never to send 
out a design team without a sociologist, but I doubt it. 

Another example comes from Bong County Liberia. Peasants planted project­
supplied coffee and cocoa tree in unprecedented numbers, in part because it would very 
clearly establish their use of the land (which technically was owned by the government) and 
prevent the government from selling it to speculators from Monrovia. 

A third example comes from Costa Rica where squatters do their level best to plant 
peach trees on the land. In this case, the tree but not the land belongs to the planter. 
However, the costs of compensating the planter for the trees tend to discourage the land 
owner from evicting him/her. 

There is, of course, a flip side to this coin. And that is that land owners will do 
their level best to prevent others from claiming their land by planting trees. Thus, under 
customary law in many places there are rules forbiddinig tree planting by people with 
temporary rights to the land such as borrowers, lessees, tenants and so on. 

Similarly under some systems, most notably in Africa, women are forbidden to 
plant trees least they become empowered by obtaining land in their own right through this 
route. The rationale for preventing women from planting trees may be hidden behind 
myths such as any house built from a tree planted by a woman -'ill fall down or if a woman 
plants a tree, her husband will die. 

There is an obvious problem here. If large numbers of farmers are women (as they 
definitely will be in Africa) or people with temporary claims to the land such as are 
common in South Asia and Latin America, they may not be able to practice agroforestry 
because they are not allowed to plant trees. The landless, of course, have no place at all to 
plant trees. 

There are ways around this. For example, the definition of tree is a social as well 
as a biological concept. Not all plants which botanists consider to be trees are so defined 
by the local social system. For example, California foresters have traditionally considered 
the mighty oak to be a weed, not a tree. Similarly, women may plant certain fuelwood 
species in some parts of Kenya because they are not defined as trees So in cases where 
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there are strict rules about tree planting, it is probably wise to incorporate only species
which are not locally defined as trees. 

Another possibility is to make state land available for tree planting. For example, in 
India individuals have been allowed to plant trees along roads, canals and railways and to 
retain the usufruct for themselves. Or the state may make available common lands its 
owns. This causes additional difficulties as we shall see in a nintte. 

A final problem associated with the creation of tenure by tree planting is that tree 
planting (including agroforestry) programmes initiated by the State may be perceived as 
land grabs by the government. There have certainly been enough seizures of land by the 
State or by government officials and their cronies to make peasants justifiably wary. In 
such a situation, the prudent peasant will plant the trees he or she has been given upside
down or forget to keep his/her goats penned. The damage which can be wrought by a 
single marauding goat is a wonder to behold. Whatever the tool used, the point is Lo ensure 
that the trees do not survive so the state cannot grab the land. 

Another aspect of tree tenure which can adversely affect tree planting is over­
zealous government protection of trees. Some governments try to protect the nation's trees 
by enacting very stringent legislation about tree cutting, turning foresters into tree cops.
This seems to be particularly associated with francophone Africa, Central and South 
America, and the Caribbean. At the extreme all trees may be nationalized as was dote in 
Burkina Faso. While this has a certain hard-nosed appeal, it has the effect of bringiig all 
tree planting to a screeching halt. There is no point in planting a tree if you cannot use it 
and if you are in danger of having a government forester demand a fine or bribe from you
should something happen to the tree. Indeed, in some places peasants are vigilant to 
destroy any volunteers of valuable tree species on their land. For if they are allowed to 
mature, government concessionaires may come in to harvest them, destroying the peasant's 
crops and other property in the process.

A recent outstandingly effective agroforestry project in Haiti which resulted in the 
planting of 20 million trees in the ground succeeded in part because it faced this issue head 
on, assigning clear title of the trees to the planters who could use the trees as they wished 
when they wished without having to obtain permission from the government. 

If agroforestry takes the form of taungya (in which in return for caring for the 
seedlings peasants are allowed to farm in tree plantations until the canopy closes) the wise 
peasant will ensure there is a high mortality rate among the seedlings in order to retain the 
use of the land. 

A final aspect of land tenure which can reduce the likelihood of success of an 
agroforestry pro.Ject is fragmentation. If land is held in extremely small parcels, it may be 
impossible for a farmer to devote any land to the cultivation of trees. Such fragmentation 
may be the result of population pressure or of highly inequitable land distribution as occurs 
in much of Latin America. 

Suppose despite all these complications, we actually manage io get an agroforestry 
project into the ground. We still have to answer the question: 

What effects might an agroforestry project have on property rights? 

As I have already suggested, agroforestry projects may have the effect of making
property rights more secure through tree planting. This can take the form of a land grab by
the rich as in the Pakistan case or it can make the rights of the poor more stable as in the 
Costa Rican case. 

Agroforestry can also have the effect of reducing the security of property rights or 
eliminating them altogether As we have already seen, the sticks which comprise the 
bundle of rights that is tree tenure can be held by different people at different times or may
be shared by the different people at the same time. Thus, it is very important to work 
through the list of rights I have presented determining who holds what rights when. The 
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"when" is important, because some rights may be emergency rights only. Just as the loss 
of emergency drought pastures has hurt both pastoralistists and the environment they could 
use, so could the loss of emergency tree rights have detrimental effects on other rural 
people, particularly the poor. 

People may lose property rights because of where the agroforestry project is 
located. For example, land which has traditionally been used by borrowers. 
sharecroppers, or tenants may be put under trees because that is now a more economic use. 
This has been identified as a problem in India. Similarly, if the State decides to allocate its 
marginal lands to the landless for agroforestry, people (including the landless) who have 
used this land for g&azing and gathering may be dispossessed. In this regard, a good rule 
of thumb is to look all "unused land" in the mouth. Truly unutilized land is a rare 
commodity. Land that appears to be unutilized is often part of some system of rotating land 
use which will be detrimentally affected by the loss of any of its constituent parts. 

Even if a household does not lose property rights, individual members within a 
household may suffer. For example, in parts of Nigeria women pl. -it their food crops 
between the rows of the men's crops. The introduction of alley-cropping into this farming 
system has the effect of dispos,,essing the women of their land without, it must be noted, 
relieving them of the responsibility to provide thu family with food. 

A second effect of agroforestry is that is may drive the land tenure system towards 
privatization. Cultivating commercial tree crops has been observed to result in the 
privatization of communal land in both Latin America and Africa. The process of 
privatizing commutiai land has been observed in Kenya to have at least four negatve 
effects: 

1) people in general, but the poor in particular, lose gathering rights 
2) women lose their traditional usufructuary rights 
3) production which requires access to particular kinds of scarce tees drops off­

in this case, honey production, which requires access to honey trees 
4) certain features of the communal landscape such as sacred groves are destroyed 

because no private individual can afford to commit so much of his/her land 
to this purpose. 

As I have already mentioned, sacred groves have been shown to preserve genetic 
diversity and to serve as a means of preventing erosion and other forms of ecological 
degradation. Such a common good, serving a common purpose most easily exists on 
common land. 

So what does all of this mean? 

Well, obviously it means that it is absolutely essential to investigate the existing 
systems of land and tree tenure before plunging into an agroforestry project. Not to do so 
is to risk at least 6 adverse effects: 

1) Excluding individuals or groups who lack the requisite land or tree rights from 
the project. These individuals and groups are most likely to be women, 
youth, marginal groups (pastoralists, ethnic minorities), the landless and 
those with only temporary claims to the land. 

2) A related problem is skewing benefits to the rich because only they have the land 
on which to plant trees. 

3) Destroying existing use rights. This is particularly a problem with common land 
which may have been used for grazing or gathering. It can also be a 
problem if certain commodities- fuelwood, for example- which previously 
have been a common subsistence good suddenly assume a commercial 
value. In such cases usufructuary rights may be withdrawn. Similarly, if 
agroforestry is profitable, landowners may evict tenants, so that the result of 
the project is dispossession. 
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4) Having large areas of land excluded fom the project because the owners are 
unwilling to allow others to plant trees on it. 

5) Experiencing a high mortality rate among the trees because they are seen as 
government (or agency) land grabbing attempts. 

6) Tying to solve a social problem with a technical solution. 

I have noted that there are situations in which agroforestry is simply unadoptable­
for example, where land holdings are so fragmented that the plots are too small to allow 
tree planting. But it is exactly in such circumstances that agroforestry has conw to he 
viewed as attractive by some governments. An agroforestry system can be attractive 
because it may allow otherwise marginal land to be brought under arable production and 
because in a relatively small space it can meet more reeds than can monoculture of trees or 
crops. 

However, the reason that marginal land needs to be brought under production or 
that peasant families must meet their subsistence needs from minute plots of ground may be 
a highly inequitable land distribution. In such cases tinkering with agroforestry may be an 
inappropriate response to the problem. 

Land and tree tenure, then, are institutions which affect the results of an 
agroforestry project including whether it will begin at all. More than one project has 
already foundered on the shoals of an inadequate understanding of land and/or tree tenure. 
The more common errors include: 

1) not thinking about land and tree tenure at all 
2) assuming that land and tree tenure are identical 
3) assuming that western freehold property rights constitute the only viable form of 

property 
4) assuming that the tenure system last described by an anthropologist or colonial 

officer in 1927 still exists. 

In the end, we have to remember that systems of land tenure reflect the 
encompassing society and the distribution of power in that society so that what we do in 
temis of agroforestry, although we may think of it as a politically neutral technology, is 
rarely neutral in fact. 

We need also to remember that land and tree tenure systems change as do all other 
forms of social organization. Since that is the case, the best and last piece of advice I can 
give you in closing is- if you want to do agroforestry, never leave home without a rural 
sociologist. 
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THE SOCIAL PREMISES OF REFORESTATION PROGRAMMES 

The 'social' in social forestry should be understood to signify a broadermeaning than individual behavioural change alone: it includes collective action,institutional development, and the establishment of enduring social structures
and value systems that activate and organize individual actors. 

Collective actions have the highest chance to occur and be effective whenpeople beiong to organized groups, when they are informed and consciouslyperceive that it is in their best interests to act purposively in a coordinated 
manner. Performance of these groups will also improve when the group has
developed leadership structures and internal norms and procedures capable oforganising and managing its members and to overcome conflicts and deviant
behaviour. The common position of many people as direct users of a certain resource is a propitious social condition that often turns itself spontaneously,
and can certainly be turned deliberately, into a powerful motivating andorganizing force for producing the needed resource. The deliberate construction
of user grgups is therefore particularly important for using and husbanding a .common pool resource in programmes such as afforestation or irrigation whichdepend on sustained, long-term consensual action of a large number of 
individual actors. 

When an innovative programme is deliberately pursued, central among the
social prerequisites for success is a unit of social organisation capablesustaining that progiamme. Therefore, social forestry projects must start with

of 

the identification (or the establishment) of such a viable unit or group; aim to 
engage the rural users of forest products in patterns of collective action forproducing the products they need; tend to a matchensure between thesilvicultural technologies they promote and the social groups they address; anddeal with the issues of social engineering (group formation, leadership, 



participation in decision-making, intra-group structures, incentives, penalties, 
communication, benefit distribution, and so on) with tie same scrupulous 
attention as is given to the technical or financial elements of the strategy. 

Unfortunately, the planners of financially induced social forestry programmes 
often do not yet realize that consideration of these social factors has to be 
woven into the very fabric of such programmes from the outset. There is often 
a contradiction between the theory and the practice of social forestry and 'mariy 

projects that are called social forestry are a far cry from the theoretical vision 
of social forestry' (Fortmann, 1988). The penalty for ignoring the social factors 
is project failure. 

Practical recipes for how to incorporate these social prerequisites into action 
plans are not readily available. Culturally informed forestation strategies have 
to be produced, tailored, and retailored anew for each socio-ecological context. 
For that, foresters, planners, and action-orientated sociologists and 
anthropologists have to cooperate, search, predict, design, test, monitor, learn, 
redesign, and retest in order to combine effectively the technical and social 
approaches into coherent reforestation programmes (Guggenheim and Spears, 
1990). In the quest for creative new solutions, much of the already existing 
sociological know-how can be mobilized and used as a stepping stone to action, 
to testing, and to new knowledge. 

Recognising that there is a need for creative, sometimes new solutions for each 
context does not mean that no substantive sociological knowledge is available 
about the general socio-cultural processes in forestry and everything is still to 
be discovered. Much of the already existing sociological know-how can be 
mobilised and used as a stepping-stone to actions, to testing and to new 
knowledge. There is no justification for sociologically illiterate social forestry 
programmes. 

SOCIAL FORESTRY IN AZAD KAStMIR 

This study of two successive World-Bank assisted social forestry projects in the 
same area of Pakistan describes how good intentions proved to be no substitute 
for missing social knowledge. The study demonstrates the costly fallacies of 
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planning without having a sound sociological understanding of the socioeconomic forces spontaneously at work and of the social strategy requirement,for translating pursued goals into social actions. Salient sociological factors anat work always, and forcefully so, under the thin newlayer of die 'realitytemporarily constructed by the financial in-flows of the programme. Suclfactors in this case were: the existing land ownership system and the rightsto-use system; the local power and authority system; farmers' tree plantinqbehaviour; and the absence of social structures for collective action aimed a
reforestation. 

The Hill Farming Technical Development Project (lFITDP) began in 1978 in1Azad Kashmir as a pilot test of new approaches in several agricultural sub­sectors, with the intention of replicating tie successful ones in a subsequent,larger-scale project (World 3ank, 1978). The pilot forestry component financedfuelwood plantations, tested new tree species under local conditions, and
established tree-seedling nurseries. 

Increasing demand for fuelwood and timber had caused large-scale deforestation
in Azad Kashmir over the preceding 30 years. In 1972 about 1.5 millionresidents, or 300,000 families, relied entirely on gathering fuelwood for
cooking and heating. Pressure on government forests was increasing as people
cut trees both for fuel and for clearing forest land for farming.
 

Both the formal regulations (enacted Linder British colonial rule) and the old
customary rules in Azad Kashmir have allowed 
 rural people to removedeadwood, branches, and non-commercial species from reserved forests witlhout
payment, primarily for personal consumption. In practice, however, customary
rights have been liberally interpreted and broadened, while the 
 limits setthrough formal regulations have been transgressed. In the Chir pine areas, on gthin vertical slices of the bole of the tree are removed at stump level 1forkindling. Foics: resources have also been devastated by local livestock thatgraze without adequate controls. The situation is aggravated by the transhlMllantlivestock of seni-nomadic populations coming from Punjab and the North-West Frontier Province to use the Azad Kashmir alpine rangelands during 
summer. 

Under such circumstances, the Forest Department needed the cooperation and 

support of the area population to stop and reverse deforestation. Instead, 
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however, it came into open conflict with many local inhabitants. At the time 
of project appraisal, over 50,000 cases of forest offences were pending in the 
Azad Kashmir courts. This amounted to about one household in six involved 
in an alleged forest offence. Many farmers were therefore reluctant to 
participate in reforestation schemes and were suspicious of tile Forest 
Department. 

Far-reaching changes were therefore required, both to improve the management 
of existing forests and to reforest depleted areas, if the increasing need for 

fuelwood was to be met. 

When the pilot project was prepared, it was thought that social support for the 
programme (contributions from private users) could be blended with public 
support (government financing). Accordingly, the strategy was designed to 

and the social variables of developingexperiment with both the technical 
local users in planting and maintenance.forestry, pariicularly to involve 

Community acceptance was regarded a crucial for the project's success. The 

government was to finance the establishment of four local nurseries (at Patika, 
Kotli, Hajira and Bagh) to produce seedlings for sale at a low price to the area 

farmers. The government was also prepared to finance tile costs of planting 
trees in several communities on common property lands in order to work out 

a model replicable by other communities and benefitting primarily the small 
farmer-s. 

The project design was based on a set of assumptions made by' technicians and 
planners about the tenure of the land to be reforested, about community 
processes, and about farmers' willingness to participate. In hindsight, these 
assumptions appear rather naive and uninformed. 

Lacking a sociological field analysis, the appraisal report relied on explanations 
about land tenure offered by local officials, as understood by the members of 
the appraisal team. The report vaguely identified sharnilat land as 'land 
generally left uncultivated, owned jointly by a number of families' (World 
Bank, 1978). Shamilat land was considered to be community land, over which 
all villagers had decision-making authority as well as rights to share in its use. 

The appraisal report estimated the existing shamilat areas to be a major 
resource, totalling some 325,000 acres. This was equivalent to more than half 

the total farmed area in Azad Kashmir, then about 500,000 acres. 
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Based on these estimates, the project planned to finance the pilot planting of 
3,000 acres of fuelwood, mainly on sham ilat land; only a small proportion was 
expected to be planted on government or private lands. The small farmers in 
Azad Kashmir, who had limited access to fiiewood, were expected to be the 
primary beneficiaries of project-financed planting on communal land. An 
explicit assumption was that local village-level institutions would mobilize 
villagers' support for fuelwood planting, in the form of labour, payment for 
seedlings, tree protection, or other contributions toward reforestation costs, ill 
exchange for which the project would generate tangible benefits for the people 
involved. The community structures were assumed to be strong enough to 
enforce the temporary closure of reforested areas to prevent indiscriminate 
grazing and protect the tree seedlings. 

During the first project year the physical targets of the reforestation component 
were met: fuelwood trees were planted on 500 acres and the first nurseries 
were established. The project staff reported that the owners and users of private 
and community land agreed to its allocation for fuelwood plantations, although 
no formal contract was signed. 

For the second year, the project had an increased planting target of 1,250 
acres. Other landowners came forward and volunteered their non-arable lands 
for tree plantations, and the project staff tentatively identified for planting about 
750 acres of community and private land and 500 acres of government land. 
The farmers' response seemed to suggest that significant tracts of community 
(shamilat) and private lands could be incorporated into die fuelwood production 
circuit. 

TIlE PRIVATISATION OF TIE COMMONS 

In 1978-80, a social analysis was undertaken of die progress of the forestry 
component. The study assessed dhe socio-economic status of the farmers who 
had been contacted by the reforestation component; determined the tenurial 
status of the lands involved in the project in the first two years ::. ,:natcd 
the likely beneficiaries; evaluated the procedures used in impicmentation, 
particularly the communication patterns between the project staff and the 
farmers. Attention was also paid to the mechanisms of community decision­
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making and to the envisaged procedures for sharing tile expected profits from 
the forestry investments. 

The analysis of the tenure system in Azad Kashmir showed that there were 
three basic categories of lands: 

Khalsa, (Khalisa) or Crown land, is land that is 'reserved', landunassigned and unencumbered by title; the authority over this land isvested in the government. Khalsa land usually consists of 'demarcated' 
and 'undemarcaltd' forests.' 

Shamilat land belongs to the communities and derives its name from theconcept of 'getting together'. These lands are used as grazing areas,
forests, sites for village public buildings and village graveyards. 

Malkiat land is privately owned. Ownership rights are recorded in the 
revenue register and are validated by it. 

While these were the main legal categories for Azad Kashmir land, field 
assessment of the status of specified land plots discovered, however, significantdifference between the legal/formal status of the lands as recorded in the land
register and the de facto situation. 

Contrary to expectations, what was called sharnilat land appeared to be for themost part, not true community land. Over time, cumulative changes in mostof Azad Kashmir had resulted in a dual, divergent status to evolve. Although
shamilat continues to be considered in principle community land, now much of 

'The official definitions of these categories of forest land, given in the 1930 Jammu and Kashmir
Forest Regulation Act, N' 2 aie: 

Demarcated Forest means forest land or waste land under the control of the Forest Department, of whichboundarics have already been demarcated by means of pillars of s..ne or i.i.son,¢ or by any OI,:erconspicuous mark, or which nay hereafter be constituted as demarcated forest; 

U.demarcated Forest means and includes all forest land and waste land (other than demarcated forest andsuch waste land as is under the management and control of the Revenue Department) which is theproperty of the Government and is not appropriated for any specific purpose.' 

Generally, the demarcated forests are of higher density and bctter quality than the undemarcaled ones,which are often located between the demarcated forests and the cullivated lands. 
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it is operated and used as private land. Usufruct benefits from this land arenow accessible to selected individuals, rat-her than to the whole community. 

Thus, the sociological study invalidated a basic assumption made when theplanting of shamilat was originally planned. This different actual telure waslikely to cause unanticipated consequences for the planting programme, mainlyby diverting the intended flow of benefits away from the target population. 

How did this major change in tenure come about? 

Historically, shamilat land was set apart for joint possession and u!,e by avillage as pasture, graveyard, woodlot, or a water source for use by people andcattle, The village's shamilat was not necessarily one consolidated plot, morefrequently it consisted of several plots of land located at various distances fromthe core settlement. The shamilat plots had often both different users and uses.Villagers living at different locations closer to one or another plot of theshamilat land became its more frequent users and sometimes encroachers.Increasing needs and skewed household abilities in shamilatusing resourcesasserted themselves over time. Patterns of differential use and access graduallycrystallized, and subtle changes in the actual status of various plots cumulated 
over time. 

Three broad historical stages in the evolving condition of shamilat can be
roughly distinguished over time: 

Informal Partitioning 

Village households whose land directly adjoined the shamilat areasbecame increasingly associated with the use of specific sections ofshamilat, thus beginning an informal allocation of common land amongthemselves. Within the traditional institution of brotherhood, whichallowed each one of a number of peasants linked together by conimonancestry to have individual separate possession of the land cultivated, theplots of partitioned farming land were not necessarily equal. Strong groupentitlements were gradually eroded by recurrent individual use, andrecurrent use evolved into privileged use. In the process, the more remoteand smaller farms were excluded from this informal gradual partitioning. 
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Aggressive Appropriation 

Although the land laws formally forbid co-sharers of shamilat to encroach 
households or 

on it for private and exclusive use', powerful village 

farmers with land adjoining shamilat nevertheless began to illegally take 
them. Powereven to cultivate 

over segments 
role in 

of 
the 
community 

use, control 
lands 

and 
and 

appropriation of the jointly held 
played a 

in reinforcing and expandin1g i31eCqtality in the ownership
land, as it did toInformal entitlementSfarming land.of disproportionate shares of 

inheritance or sale of 
shamilat were customarily transferred through 

owned (malkiat) adjacent areas. Thus, these 
fractions of the privately 

with them miore or less recognized rights to 
malkiat lands carried 

of shamilat plots.proportionate fractions 

While this defacto appropriation advanced, shamilat kept its formal status 
in the revenue records as 

was enteredas community land and not 
',s a result, the benefitting households

private households.belonging to 
did not have to pay land taxes on 'their' shamilat plots. 

Formal Privatisation 

was abolished in Pakistan, the pressure
Since 1974, when the tax, on land 

revenue records in 
has grown to have shamilat plots formally entered in 

The goal of these 
names of the households who appropriated them.

the 
and is, to have such lands validated as privately owned 

households was, 
nany illegal,

lands. The interested households resorted to various means, 
of pieces of both shamilat and khalsa 

to change the formal registration 
lands. 

150 A. In principlc, according to the law, when a co-sharer of shamilat 
Land Revenue Act, Sect. 

he can be ejected at the request of another co­
encroaches upon itand includes it in his cultivated areas, 

,.hater. However, such grievances and particularly their enforcement, have been rather infrequent. 

)N.H. Moreland quotes the following description from the revenue records of 1822-1833: The 

strong and crafty too frequently in past and present times have got the better of the weak and simple: the 

...of some of the resident proprietors, has enabled 
absence of those entitled to share, the incapacity of shares veryto obtain and keep possession

of management,others, on pretence deposit or 
disproportionate to their hereditary rights. 
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Through such processes, the nature of the commons aas property regime ha:been considerably changed in large areas of Azad Kashmir, with village!
progressively losing control, de jure or de ficto, over land r'.,ources the)previously owned and used. The physical extent of the commons has shrunk, 
even though the historical process of partitioning, appropriating, and privatizinq
community land has advanced at uneven inspeeds various areas of Azac 
Kashmir. 

The historical cycle described above appears to be continuing. Its creeping
advancement is facilitated by regulations and by backdoor influence orcorruption which allow the transfer of khalsa (unallocated) land to villages so
that it becomes community land. 

Against the backdrop of such incremental but profound historical changes in theland-tenure systems, it becomes understandable why dhe staff of the HFTDP 
was not able to identify genuine community land for project financed
reforestation. On close inspection, it was found that planting reported byproject staff to be on shamilat land turned out in fact be on landto under
individual private control. Social analysis revealed that tracts of shamilat land
that had been offered for planting - and assumed by tie project staff to benefit
the communities - had surreptitiously changed their tenurial status to becomeprivate land. The de facto ovners hoped to get 'their' shamilat lands platcd
at government expense, without making repayment commitments. No
community decision-making was and noinvolved, community woodlot was
established. Wherever there were still some genuine communally used plot.sof land, the communities did not come forward to offer them in support of
reforestation, but preferred to save them for other uses. 

The community forestry component, based on inaccurate assumptions and
lacking from the outset a social structure to sustain it, could not accomplish its'community' objectives, even though overall the first pilot (HFTI)P) did 
stimulate reforestation work. 

Further analysis of the farmers who offered their private (malkiat) land forproject reforestation and of the farmers who were in control of the nominally
shamilat plots revealed that larger landowners tended to take advantage of theproject. The wealthiest landowners, who have the resources to contribute tothe costs of establishing and protecting tree stands, had not done so, nor did 
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they intend to do so in the future. At one of the reforestation sites, the mnail 
part of the 100 acres planted in the first year belonged to one influential 
household of six brothers, only one of whomn was 'almost' a full-time farmer,
while the others were absentee landlords operating shops and small enterprises
in Muzaffarabad. Another landowner, who offered about 125 acres of land for 
planting in the second project year, flatly refused to contribute any payment;
lie justified his oosition by arguing that 'the go 'ernment of an Islamic country
should provide for its citizens'. A third large farmer, who wanted his 56 acres 
planted, asked for government-paid guards to protect the plantation and to 
restrict the access and customary rights of smaller farmers to collect grass and 
tree branches. 

The smaller farmers hesitated to accept project planting on their private lands. 
They were fearful of losing possession or control over their hdind to the 
government once it was planted by the Forest Department, or of being deprived
of rights to collect fodder and graze their cattle. Most of the smaller farmers 
interviewed indicated that they might offer small plots for project planting,
provided they could be convinced that the Forest Department would not alienate 
their lands and that they would be able to cut grass for their cattle. 

In si 'nificant contrast, the larger landowners did not regard tree planting by the 
Forest Department as a threat to their ownership of land and trees because they 
were confident of their political power. They tended to manipulate available 
project opportunities and resources to their own benefit. This was facilitated 
by the absence of a legal framework that defined the obligations, not merely
the rights of the large farmers whose land was being reforested through 
government contribution. The absence of a contract left a huge loophole that 
enabled large landowners to avoid making contributions4 . 

The findings of the sociological analysis led to midstream changes in the 
forestry component of the Project and generated several lessons of broader 
validity. The project's management was asked to reexamine the areas identified 
for fuelwood planting and to stop planting on fictitious shamilat land. During 

* In a neighbouring province of Pakistan, the NA . Frontier Province, the flazara Forestry Act 
(1936) provides an interesting example of contractual relationships that ensures legal protection for the
ownership rights of the farmers, while vesting the right to manage their forests in the Forest Department.
This Act also institutionalizes a contractual mechanism of cost recovery, whereby government costs for 
forestry management and commercial exploitation are covered by a fraction of the proceeds from sold 
timber. 
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the following year the project reexamined th,; 800 acres of allegedly community
and private lands that had been identified initially for planting and retained only
400 acres, of which only 25 acres %. re shamilat land. The intent was to 
prevent de slide of the pilot project into a full 'giveaway' programme, before 
a cost-sharing system could be designed. The funds that remained were 
redirected in the short run to planting on khalsa land. The project's selection 
of private (malkiat) plots for experimental planting with fast-growing species
was oriented toward smaller farrns. However, it proved impossible in 
midstream to maintain priority for reforestation on communal lands. According 
to the ex-post evaluation report, the fuelwood plantations on shamilat land
ended up being the smallest fraction (15%) compared to planting on Khalsa 
(30%) and on malkiat (55%). Moreover, due to various delays the pilot project
initially planned for three years took some six ar;d a half years to complete. 

When the follow-up Integrated Hill E'arning Development Project (I IIFDP1) in 
Azad Kashmir was appraised in 1983, an attempt was made to avoid the earlier 
errors. The lIHFDP appraisal report stated that in the new project 'overcoming
the social constraints to systematic hill development programme would 
constitute the real challenge'. It recognized that most hillsides were controlled 
under various tenure systems of private land, government forests, and 
corn mu nity land (sliamilat), and that the land plots under these systems were 
intermixed. Since a hillside is a natural ecosystem, the new project concluded 
that it was of little use to implement conservation measures on one part of tie 
hill when runoff from another part remained unchecked at de same time. 
Consequently, the new project began to pursue agreement (contracts) between 
the individual owners in each catchment area (or relevant communities) and tire 
government, regarding die definition, acceptance and imllementation of '1till 
Management Plans' with some cost--sharing and benefit-sharing arrangenicirts. 

The IHFDP has been implemented mainly by government departments, since 
strong sustaining structures within the farming commanities were neither 
identified nor established in he available time. Some 9,000 acres were to be 
planted with fuelwood species on hillsides and additional land has been planted
to coniferous species within demarcated state forest areas. In parallel, ll1)I'
under its farm forestry programme, has encouraged farmers to plant trees on 
their farms. The project has financed the distribution of 12 million seedlings
free as an incentive for such planting. 

!1
 



Summing 	up, the sociological analysis discussed above brought three sets of
social variables into the limelight: the complex land tenure system and the
 processes affecting it; the community 
as a cluster of non-homogeneous groups,with differential access to 'common' goods and limitations on consensual
action; and the behavioural patterns of individual farmers. It bears repeating
that no social forestry project can be conceived and prepared without in-depth
and timely recognition of at least these three sets 
of social variables. 

DESIGNING STRATEGIES AROUND SOCIAL ACTORS 

One of the most critical factors in designing the social strategy of forestry
programmes is the adequate identification of the unit of social organisation able
to carry out the programme and the definition of the condition- under which
this unit can act effectively. Many recent 
or ongoiag forestry projects have
lumped together, under the broad umbrella of 'social' or 'community' forestry,different objectives with vague or unfocussed appeals to various heterogeneous
 
or undefined populations.
 

Operationally, it is not only a challenge but an absolute 	 necessity todisaggregate the broad term 'people' and to identify precisely who and how:what units of social organisation can and will do afforestation, and which socialunits and definable groups can act as sustaining and durable social structures
for !ong-term production and management activities. 

Such units 	of social organisation can be either: 

(a) 	 natural (existing) social units, such as the
 
individual household or a tightly knit kinship

group/subgroup;
 

(b) 	 groups organized purposively to plant, protect
 
and cultivate trees; and
 

(c) 	 groups established for other purposes than
 
forestry, but which -ire able to undertake
 
forestry-related activities as well.
 

4?5 
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Forming enduring units of social organisation is particularly important in the 
case of social forestry strategies, given the long duration of a production cycle. 
Even small self-managing groups enhance the individual productivity of their 
members; they increase the cumulated impact of de individual contributions 
and enable members to perform works and achieve goals that might not be 
attained by each acting separately. 

In forestry, self-managing groups acting as economic agents can achieve for 
their members significant economies of scale in several respects: (a) primarily 

not only) with respect to labour required for tree planting and cultivating;(but 
(b) in labour for harvesting and transporting; and (c) groups usually can 
bargain more effectively than individuals when selling the harvest or when 
negotiating with authorities. Furthermore, some specific technological needs 
or constraints may be more easily solved by groups, particularly watching and 
protecting tree plantations against theft, fire, or destruction by animals. Small, 
self-managing groups can also act as psychological motivators for the 
consensual action of their members. 

The need to identify or establish social units capable of collective action 
introducc.s one more sociological dimension in forestry development projects 
and into the work of forestry departments. If properly conceived, social 
forestry projects can become a mechanism for encouraging and forming 
groups, thus building up the social capacity for development. Helping users to 

organize themselves into groups and to undertake production and management 
functions in forestry would in fact restore the balance of the 'participation 

the primary producersequation': the users of forests and forest products act as 
and decision-makers, and the forest department will 'participate' in their 
activities, rather than the other way around. 

Establishing a functional social group means, of course, much more than 
simply lumping individuals together into an artificial entity given the label 
'group' on paper. It implies a process of selection or self-selection of the 
members, the willingness to associate, the members' perception of both self­
advantage and co-responsibility, and the establishment of an enduring intra­
group structure with well-defined functions. 

At the same time, however, social forestry modeled on groups has to address 
certain complexities resultir from the actor being a group of farmers, rather 
than an individual farm hou. .old: namely, issues of joint dependence over a 
piece of land and, sometimes, group tenure over trees; issues of group 
management, labour allocation, and monitoring; and, probably the most 
sensitive, the issue of benefit distribution. Therefore, organizing and 
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promoting groups as units of social organisation for social forestry 
programmes means designing clear social arrangements for tenure, 
management and distribution, arrangements that are known, implemented and 
adhered to consensually. 

The range of different social actors apt to get involved in forestry projects is 
groups ofbroad: communities, village governing bodies, farm households, 

farmers, cooperatives, schools, private companies, public agencies, non­

governmental organisations, and so on. Some of these potential actors are 

analyzed below in light of their sociological advantages or disadvantages for 
social forestry. 

COMMUNITY WOODLOTS:
 
PROGRAMMES WITHOUT P1ARTICIPATING ACTORS
 

Many planners and foresters assumed that massive planting of fuelwood could 
best be induced on communal lands by involving large numbers of people in 

planting, tree protection, and in sharing the benefits. Therefore, it seemed at 

first natural to introduce this innovation through the community as the support 

group. The term 'community forestry' became a buzzword, even though very 

few bothered to define the community's composition. The emphasis was put 
on establishing woodlots either on communally owned lands (or lands assumed 
to be owned communally, as we saw inl Azad Kashmir), or on certain state 
owned lands. 

The apparently plausible social assumptions were that communities would 
influence their members to plant, would mobilize labour and promote self­
help, and would collectively protect the young plantations on 'their' land. It 

was also assumed that they could ensure the wide distribution of benefits 
among the small farmers who make up the majority of the community. 

as Korea and China, which hadSuccessful village woodlots in countries such 
been supported authoritatively by the government, lent credibility to this 

to be valid models for other social contexts.approach and were assumed 

However, when replicated in other countries the community woodlots fared 
much worse than expected. Azad Kashmir is but one example. Results in Uttar 

Pradesh, Karnataka, Gujarat and other Indian States, in Niger and other 

14 



African countries, and elsewhere have been, and continue to be, similarly
disappointing. 

Evidence about community woodlots documents that they are not what their/name suggests them to be and do not achieve dheir stated objectives. Over thelast 10-12 years, considerable financial resources have been channelled by bothinternational donor agencies and national governments in mazy developingcountries to social forestry programnines that theuse community w,.odlutmodel. Between 1977-1986, about 50% of World Bank's lending for forestryvent to 27 projects which included some form of community forestry. TheBank's lending for social forestry tripled in the 1987-89 period compared tothe previous decade. Major funding camie also front bilateral donors likeUSAID, CIDA, ODA, SIDA and others. Yet in most cases, according toevaluation reports, actualthe planting accomplished under the 'coitill tility'model fell below targets and did not justify the investments made. 

The analysis of these projects reveals that their initial assumption - namely,that communities (villages) would be effective actors for implementing4community forestry' - was not confirmed. This assumption was sociologicallynaive, lacking understanding of die nature and structure of villagecommunities. Strong empirical evidence supporting this conclusion emerged inthe mid-1980s from three large social forestry projects assisted by the WorldBank in India (in Uttar Pradesh, 5 Gujarat 6 and West Bengal'). None of thesethree projects managed to achieve or to come close to their targets regardingthe establishment of community woodlots. However, they were effective in',other approaches and - to some planners' surprise - even surpassed their' 
targets in farm forestry. 

In Uttar Pradesh, for instance, village woodlots could be established onlya total of some on136 ha (2 ha woodlots on average) against a project target of3,080 ha of community woodlots planting. In Gujarat the self-help villagewoodlots component achieved only two-thirds of the 9,200 ha targeted, whilein West Bengal, because of similar low performance, some of the projectallocations' for village woodlots had to be shifted at mid-term to farm forestry.Summarizing the causes of such failures, a Bank report on the Uttar Pradeshproject noted: 'poor villagers proved unwilling to contribute their labour asexpected by the project in exchange for rather limited potential benefits from 

World Bank, Uttar Pradesh Social Forestry Project, Staff Appraisal Report, May 1979, processed. 
World Bank, Gujarat Community Forestry Project, Staff Appraisal Report, processed. 
World Bank, West Bengal Social Forestry Project, Staff Appraisal Report, processed. 
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a small woodlot, after many years of protection and maintenance ... The socialforestry organisation lacked relevant know-how and resources to deal with tiesociological and technical problems associated with densely cultivated areasand very small farms' (World Bank, 1985). 

At the time these unsatisfactory results became known, a new National SocietyForestry Project for India (covering four Indian states: Himachal Pradesh,Rajasthan, Uttar Pradesh and Gujarat) was 
process; it included again 

already advanced in the appraisal
a significant component of village woodlots (85,000ha), although this component represented only a relatively small fraction of thetotal projected planting (708,000 ha). On

community members, the model 
account of the little interest shown by

was modified to give considerablemanagement authority over village woodlots to the village panchayats. Ofcourse, this was an administrative substitute for user/producer responsibility,wholly missing the crux of the social forestry strategy. 

The slippage of community woodlots into panchayat woodlots did not remedyanything. Subsequent mid-term assessments in 1988 and 1989 again confirmedearlier conclusions. Many of ie newly established village woodlots are besetwith social, management and distributional problems that prevent theaccomplishment of their community fuel supply and poverty alleviationobjectives. A Bank staff sociologist concluded in 1989 that no user-supportedmanagement system for the protection and maintenance of 'community'woodlots has emerged so far (Salem, 1989). Communities as a whole are notgetting involved; instead, the village panchayat (or the state forestrydepartment) takes over tile administration of tle woodlot, often commercializes
the products outside the village, and invests the revenue 
in other assets (WorldBank, 1988). Disappointment among tiethe subsistence farmers withdistribution of benefits from these woodlots saps future interest in maintaining 
or expanding them. 

A 1987 evaluation of the Orissa Social Forestry project found that 82 % of thevillagers did not know how the produce from village woodlots would bedistributed; most of the people did not expect any share from the final outputand looked upon such woodlots as another category of reserved forests (Arnold& Stewart, 1989). It is therefore not surprising that in such social forestryprogrammes 'on village commons and wastelands ... villages have provedreluctant to manage trees planted as corporate resource' 
most 

a (Shepherd, 1986). 
Convergent conclusions result from observing community woodlots in othergeographical contexts. In West Africa's 'bois de village' (village forests) thecommunity system alsowas found 'ill-suited ... tu serve as a vehicle for 
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reforestation' (Thomson, 1980), and in several Asianother countries its
adequacy was questioned as well (Noronha, 1980; Rao, 1984). Often forestry
departments were asked to set Lip the village woodlots and then to hand them 
over to the village committee. It also appeared in numerous cases that the
village committees were uninformed and unaware of what they should do with
the woodlots. Referring to several non-Bank financed social forestry projects
in India, Sen and Das (1987) concluded: 

One of the most vital problems being faced by the community
forestry programme is lack of people's participation. The very
mechanism of raising, maintaining and protecting the community
plantation ... should be examined carefully ... Villagers are rarely
consulted at the preplanting stage .. and selection of site and 
species is generally done by the local forest officials. The village
panchayat or similar agencies offer the land (often with halfno or 
information to their members) for plantation activities by the forest 
departments. 

Similarly, synthesizing the findings of numerous evaluations of woodlot
projects on communal lands in India during the 1980s, Arnold and Stewart
(1989) provide a description replete with references to the missing social 
arrangements: 

The communal groups charged with tie dialogue with forest
departments over the planning of woodlots and with their eventual 
take over have nearly everywhere been panchayats ... rather than 
a user group or a body selected by a village specifically for 
managing the woodlot... 

... Mechanisms for direct consultation by the forest department
with villagers have generally not been put in practice ... (Forest
Committees) have been formed in an ad-hoc manner, without much
if any prior consultation among the various groups in the village
about their composition and in many cases were not functioning at 
all actively ... 

The literature reports an almost universal failure to precede
woodlot establishment with public discussion. Repeatedly reports
record villagers being unaware that the woodlot has been 
established for the community; it was a [government woodlot] ...
Benefit sharing agreements are frequently neither finalized nor 
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formalized ... Most of the people did not expect any share from 
the final output. 

The absence of the basic sociological knowledge needed to guide social forestry 
policies and project work is of more consequence than the bureaucratic 
hindrances that have appeared during the implementation of induced 
development programmes. However, the weaknesses or distortions during 
project execution are not the primary cause that renders community woodlots 
ineffective. In many cases, community woodlots cannot be effective because 
woodlot schemes inspired by the romantic myth of homogeneous communities 
are misconceived from the outset and because appropriate social actors and 
social arrangements have not been put in motion. 

There are seven basic sociological reasons for which 'communities' as 
population clusters cannot and should not be treated as ready-to-use corporate 
actors (units of social organisation or economic agents) for afforestation 
programmes: 

1. 	 Communities and villages are geographical residential units, not 
necessarily corporate organisations. Physical vicinity alone is not 
sufficient to engender the type of long-term collective action 
required for community woodlots. 

2. 	 The interests of community members often differ to such an extent 
that the kind of collective unified action required by a long-term
afforestation programme is generally not possible. Usually, 
communities have become heterogeneous population clusters, 
stratified and split in factions and subgroups with fragmented socio­
economic interests. What is advantageous for one subgroup in not 
necessarily advantageous for another. 

3. 	 Community land is limited and often there is reluctance to make it 
available for tree planting. Tree block sites are small, costs are 
high. The poorest households have an interest in not allowing the 
commons, which to them are a continuous even if meagre source 
of products, to become closed, inaccessible woodlots. As Jodha's 
research in India has demonstrated, poor households are more 
dependent on products from the commons than those that are better 
off (Jodha, 1986). 
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4. 	 The tenure status of the common lands is often uncertain and 
engenders uncertainty about the tenure of planted trees; it is 
similarly unclear which social body has jurisdiction over the 
allocation of common landsa. 

5. 	 Authority systems have uneven power over community subgroups. 
Local community leaders often appear reluctant, or not strong 
enough, to mobilize the individuals belonging to different subgroups 
to work for establishing woodlots, or to enforce restrictions to 
protect the trees. 

6. 	 Distributional arrangements to ensure that the products of village 
woodlots reach those entitled to receive them are usually not 
thought through at the outset and have not worked in practice. 
Usufruct rights on commons are often blurred. Clear intra-group 
rules and guarantees for distribution commensurate with labour 
contributions are lacking, and this alone is sufficient to doom the 
community approach. Exclusionary rules against non-contributors 
are absent as well. The long production cycle for trees weakens the 
confidence of those planting today that they will get wood eight or 
more years later, and it favours the lingering suspicion that the 
authorities will appropriate the wood. 

7. 	 Many communities are not organized as joint producers in other 
respects and thus do not offer a matrix on which additional 
activities can be grafted. Externally designed programmes, which 
do not bother to establish grassroots organisations, cannot foster by 
decree the kind of close interdependence of members required by 
community schemes. 

Because such characteristics I d to be widespread, the poor results have also 
been virtually general. Resu,. are likely to be poor in the future as well 

Michael Horowitz, analyzing rural afforestation alternatives in Zimbabwe, pointcd out that the 

'important issue where communal lands are involved is correctly identifying the locus of authority over 
land use allocation.' See Michael K. Horowitz, Zimbabwe Rural Afforestalon Project, Social Anal)sis 
Working Paper, Binghamton, N.Y.: Institute for Development Anthropology, 1982, p. 51. 
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whenever such corporate woodlots are expected to be sustained by non­
corporate communities. Positive results with community woodlots tend to be 
occasional exceptions linked to the exceptional nature or circumstances in a 
particular community.9 It is important to identify the structural, cultural or 
political conditions that make them possible or replicable. 

Anthropologists and sociologists have long called attention to the processes that 
have changed the internal structure of village communities as social units. As 
settlements, villages are, of course, units of social organisation. But that is not 
synonymous with saying that they are units capable of undertaking collective 
or coordinated action. Although historically various forms of corporate villages 
have overlapped with kinship units of a corporate form, Eric Wolf noted 
already a quarter of a century ago that 'corporate peasant villages are growing 
fewer in the modern world' (Wolf, 1966). Louis Dumont has similarly 
emphasized that, in India, given its caste system, the very expression 'village 
community' is not adequate because it conceals the existence of factions and 
the omnipresence of hierarchies. 0 I)umont did not see the village as a 
significant unit for social action in India and stressed tliet what is generally 
called a 'village panchayat' is actually a 'caste panchayat' (Dumont, 1980). 

More recently, in an excellent field study of Indian community-based irrigation 
systems, Robert Wade engaged Dumont's above point in discussion, defending 
the opposite view - namely, that the community can act as a unit of social 
organisation. He argued that what the panchayat does is as important as the 
panchayat's composition (Wade, 1988). However, even if and when a specific 
panchayat proves able to mobilize the totality of the village's factions for a 
certain activity, this would indicate more the particular organisational, 
administrative or coercive capacities of that panchayat rather than indicating 
that the village is intrinsically a homogenous unit of social action. 

Matthew S. Gamser reported on an interesting community forestry project in Sudan (Urn Inderaba) 
where the village community (some 600 families) was effective in planting, hand-watering and maintaining 
the trees against extremely adverse conditions: complete lack of rain and large transient animal herds. It 
appears that the village committee and the local sheikh were able to aggregate effectively the villagers' 
activities, while incentives and protection payments were provided together with technical advice from 
foresters. (See Matthew S. Gamser, Letting the Piper Call the Tme: .rperitnenting with different Forestry 
Ltentsion Methods in the Northern Sudan, O1)1 Social Forestry Network Paper 4a, June 1987. 

,0 Dumont wrote: 'The overall point is that within Ihe village and within the dominant caste itself 

there isdivision into units which spring from no traditional principle, and in which each man's adherence 
to a large extent governed by his interests.,is mainly or 
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ALTERNATIVE UNITS OF SOCIAL ORGANISATION
 

The increasing awareness that the community-centred approach is less effective 
than assumed has led to a perceptible shift in thinking and strategies among
foresters and planners. They began to focus on the individual household unit 
as an alternative to ie community-based programmes in social forestry. This 
is not to say that all interest in promoting village woodlots has now 
disappeared, or that promoting tree-planting on individual farms is a totally 
new departure. 

Various World Bank-assisted forestry projects - in Karnataka, Kerala, Haryana,
and other Indian states, as well as in Mali, Tanzania, Nigeria, Nepal, Haiti and
elsewhere - now provide support and incentives for tree planting on sinall 
farms. Farm forestry is now a substantial part of the follow-up IHFDP in Azad 
Kashmir. In the design of India's Jammu and Kashmir and Haryana social 
forestry projects, village woodlots represent only 11.3% of the total planting
programme, while farm forestry represents about 43%, supported by a
distribution of about 47 million seedlings free to individual farmers (World
Bank, 1982); a similar approach was taken in the Kerala Project (World Bank,
1984). Some of the most spectacular results in farm forestry are being obtained 
in Gujarat and Himachal Pradesh, demonstrating a receptive response by
farmers to project-provided incentives (free seedlings, etc) and technical 
assistance. During the first three seasons of the National Social Forestry
Project in India (1985-88) farmers have planted approximately 500 million 
seedlings, die equivalent of over 325,000 ha on their private lands, exceeding
the already high target by some 18%. 

Farm forestry replaces broad joint (community) responsibility for planting with
individual (household) responsibility. It moves from promoting joint tenure and 
ownership of trees to promoting individual ownership. It also vests the 
management authority over the tree plantation in an individual rather than in 
a diffus- non-honlogenous entity. Land tenure on individual farm holdings is
unambiguous. Of great importance is that the divisive problems of intra-group
distribution of benefits are eliminated. Thus the correlation between farmers' 
inputs (labour and cash) and outputs become direct and clear to farmers, 
understandable, proportionate and less risky. 

Trees can be grown on individually-owned land not just in small woodlots but
also along linear landscapes such as farm boundaries, internal field borders, 
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roads and watercourses. Tree planting technologies that maximize the use of 
interstitial locations and other marginal land-patches are particularly suitable for 
individual small farmers because they do not compete with existing land uses 
and uter crops. Even small farmers who cannot afford to set aside an arable 
plot for a tree block can use their hedgerows for planting. Foresters have 
concluded that since farmers secure most of their fuelwood by lopping 
branches, trees planted along homcstead boundaries can produce several times 
more volume per tree than those felled from plantations. This has obvious 
implications for mitigating tree product shortages, since it is easier to persuade 
a household to plant on its own farm boundaries than to persuade communities 
to provide scarce land for block plantations. 

Since farm forestry is adopted through individual decision making, the spread 
process is free of difficulties such as factionalism that impede the collective 
adoption of community forests. Tree planting is incorporated into the farmer's 
own farming system rather than remaining parallel to it on a remote communal 
lot. 

The farm household is an enduring social unit able to sustain forestry 
development programmes. Tapping its potential requires a deftly tailored 
integration of technical, sociological and economic elements as well as 
operational cooperation between foresters and sociologists in designing and 
implementing this strategy. 

Small Groups 

The current growing success of household-centred forestry may obscure the 
fact that group-centred approaches retain development potential that should not 
be overlooked because of the ineffectiveness of the earlier community 
approaches. The challenge is to find social formations between the entire 
community and the individual farmer which are capable of acting as supporting 
structures for the development of forestry or other natural resources. The 
problem is to have a group that is free from the inner conflicts of larger 
communities, yet able to generate the synergy that makes groups more effective 
than the sum of their members. 

22 



The limitations intrinsic to communities as social actors result from their larg(
size and internal stratification. Homogenous groups of an easier mailageallc
size could prove more functional. InI small groups a common interest that links
the members can be pursued more effectively by joint action than by individual 
action. A small group can also enforce rules about contributions (labour or 
financial) through peer pressure, SO as to limit free-rider behavioUr. 

Coordinated and collective action does not ensue automatically when a st of
individuals stand to gain from such consensual action. They must underst.:nd 
subjectively the commonality underpinning their objective interests and be 
willing to act consensually. 

One successful example is a group farm forestry scheme started in tle early
'70s in West Bengal. A group of unemployed or undereiiployed vilagers,
landless or marginal farmers, was given a block of marginal public land for 
tree-planting. The members were not granted title to the land, but were given
usufruct of the land and ownership of the trees they had planted and protected.
Under this system there was tight group control over the tenrmptation to change
land use or mortgage the land. 'File area allotted and the 'lUmber of trees to be 
planted guaranteed enough wood from !ops, tops, dead trees and branches to 
meet a household's domestic requirement. The protection of planted parcels 
was organized jointly by the group. Thus the group strategy riot only
maximizes land use for forestry but also encourages and facilitates collective 
action for tasks that would be performed less effectively if carried tlt 
individually (Bannerjee, 1983). 

The target group of this West Bengal scheme was highly dependent on the
income generated by their labour and could not be expected to work without 
remuneration. Incentive payments were therefore made to help meet household 
consumption requirements during the early stages of the plantation. Incentives 
were also given for each surviving tree to encourape maximum survival rates. 

The operational principle behind group farm forestry is to create a clear link 
between a well-defined small group and a well-defined piece of land that is
converted into a woodlot. There also needs to be a clear correlation between 
contributions and returns, and authority and benefits must be restricted to 
members of the group. 
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Age Groups: School Nurseries 

Many traditional societies, particularly in Africa, entrust to subgroups certainmaintenance or service functions in the society. Some of these groups aredefined by age or gender. They are accountable to appointed group leaders as
well as to the overall authority structure. 

One of the notable successes in recent years has been the involvement ofschool-age youths in establishing tree rnurseries for social forestry (in Kenya,Malawi, Gujarat, and Haiti). The characteristics of such groups are propitiousfor certain collective actions: school children form a homogeneous age group,concentrated, organized by virtue of their main activity -going to school - andwith a built in leadership system. Although the transitional nature of this agegroups limits its participation activities of long duration, it is perfectly suitablefor short-term collective efforts such as the production of seedlings. Toformalize and expand this group's support to social forestry, it is possible to 
promote institutional arrangements in the form of a '-,artnership betweenschools, communities and government agencies' (Chowdhry, 1983). 
At the outset of a social forestry programme in Gujarat in 1980 ther were lesstian twenty schools with tree-nurseries. The Forest Department decided toencourage schools and private farmers to raise seedlings rather than to expandthe state's nurseries. In aboutthree years 600 schools opened nurseries inwhich schoolchildren, with guidance from foresters and teachers, producedseveral million seedlings a year. The persuasion/motivation required to generatesuch action was combined with one economic incentive: a guaranteed price forseedlings; when ready for transpianting, the state forest service buys theseedlings for distribution to local farmers. This economic incentive was backedby technical advice from extension workers to help schools construct andoperate small tree nurseries. In addition, many schoolchildren took theseedlings home and planted them around their family homestead, thus extendingthe educational outreach of the programme from school to the home (Spears,
1983). 

Women's Groups 

Experience with women's groups in forestry is expanding every year. Sincein many cultures women are the direct users and gatherers of fuelwood, theywould appear to be the ones most directly interested in producing it; womenalso possess a good knowledge of the growing requir.inents of various treespecies. Recent evidence from a number of social forestry programmes points 
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out the major contribution women could make to them (Hoskins, 1979; 
Molnar, 1988). 

Although women have been organized for different productive or household 
related activities in many countries, little has been done to involve Oiem in 
group action for the cultivation of woodlots. Even in a country such as Kenya,
where women's groups are widespread and effective, a field study reported that 
out of 100 women's groups active in one district (Mbere), none was directly
involved with tree planting (Brokensha et at., 1983). In other districts, 
however, women's groups have started planting some woodlots for their own 
use. In Himachal Pradesh in India, multipurpose women's groups called Mahila 
Mandals frequently include tree planting anmong their activities (Dioman, 1989). 

Establishing women's groups that induce mutual ielp and cooperation for 
forestry-related activities is likely to be a more effective social device than if 
each woman spent the same amount of time and labour on individual farmi 
forestry.
 

CONCLIUSIONS 

The alternative type of social units examined above do not exhaust the list of 
potential social actors for afforestation programmes. The same line of thinking 
can be continued in order to spotlight other kinds of social units and thus 
multiply the array of social actors able to involve themselves in forestry
development. 

In a broad sociological sense, the forest departments themselves are also a 
form of social organisation created to perform, by using state investments and 
resources, the functions of conversing, managing and developing forests. As 
administrative bodies, forest departments are of a different organisational 
nature than the type of social units - organized population groupings - that 
have been discussed in this study. But forest departments may play a critical 
role in fostering and encouraging the formation of such groups among users of 
fuelwood and in providing them vith silvicultural, organisational and economic 
assistance to produce trees. Foresters, by and large, are still far from knowing
how to accomplish the social side of their task, but they must learn to work 
with people as well as with trees. 
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In turn, the many nongovernmental organisations that make forestry and 
environmental conservation their own agenda, may become also the organizers 
of people's productive organisations and help users to act and structure 
themselves as producers. Identifying or creating social units is a task that 
requires both informed sociological understanding of what is to be done and 
medods and skills for social organisation. The point is that such social forms 
need not necessarily pre-date the development intervention, nor should they all 
be created from scratch. In order to grow trees on the gigantic scale necessary 
now, people's capabilities must be enhanced through organisational 
strengthening, adaption and innovation. Such enhancement itself is part and 
parcel of the development process. 

In conclusion, it may be adequate to stress that social forestry carries with it 
the connotations of both a philosophy of development and a pragmatic 
operational strategy. The philosophy postulates the centrality of people in 
forestry, of users becoming producers. It breaks radically with die stereotype 
that forest growth is the business of professional foresters alone. The practice 
of social forestry is wide open to multiffle approaches, open to the creation of 
diverse patterns of social organisation as matrices for action. It is open to 
imaginative and informed inovations in land tenure, of va, ,us forms of 
ownership or usuf, uct, of tested or unorthodox tree growing techniques, and 
of age-old or novel social structures from the household to all kinds of 
purposively created groups. 

There is no single 'best' social strategy available as a universal key to all 
development approaches in forestry; such strategies span a broad spectrum. 
Sociological knowledge is therefore instrumental and indispensable for 
conceiving, designing and implementing any effective approach to forestry 
development. 
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AGROFORESTRY
 



Agroforestry 

Rationale 

Agroforestry is one land use option for farmers in Pakistan. It is the practice of 
growing trees or shrubs together with agricultural crops or livestock. Agroforestry is not 
a new practice, many people have traditionally grown trees as part of their farming 
system. An increasing awareness of the potential positive returns from these activities 
has led land use manaocrs to examine how diffcIrent agroforestrY systems can be 
improved or new ones devised to help farmers reach their various objectives. 

Agroforestry has the potential to address several problems faced by farmers in 
developing countries such as Pakistan. Natural resources professionals working with 
rural farmers in Pakistan may find agroforestryzand other farm forestry activities to be 
appropriate land uses for meeting the diverse needs and constraints of their cliettts. 

)bject ives: 

By the end of this unit participants will be able to: 

1. D3efine agroforestry and discuss basic agroforestry concepts. 

2. Describe the basic categories of agroforestry systems classification and apply 
agroforestry configuration knowledge to what was observed on the field trip. 

3. Evaluate and discuss the usefulness and potential of agroforestry systems in tie areas 
where they work. 

4. Conduct a financial analysis of various land use alternatives for a small farmer. 
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Figure 1.1 On-Farm Benefits from Trees in the Farming System 

Increased levels of tree planting and 
tree management on famns an result in: 

improved aop produceivity, induding Iproved Tree prucutxfor 
restoration of fertility,drin fallow pents lI-etok on~ar. cunpton 

and control 

Shelterbelts Nitrogen 	 hinting Fodder iving Fuelwood, Fo..d: Oih 
Ihnces poles, nuts, outputs:

decrease wind fisation; 	 on steep trees 
s, fruits, medicins,

damage and gtcsm areas 
mushroorns teas' s 

etc. 
10515anuetimbermbark, 

Feed for Keep Fuelwood can substitute forItore soil Reduced 	 Reduced 
erosion anima livestock dung and crop residues.nobture need for 

at from which can be used on fields;vailable feridiier and 
loss of critical cops and crops sold can provide income; 
nulnents times, under nutiton can be improved; 

shade control wood is available forfences, 
buildings, fumiture, etc. 



Moduleo2LEARNING NOTES 
 Lesson 3 

AGROFORESTRY: WHAT IT IS AND HOW IT RELATES TO DEVELOPMENT 

INTRODUCTION 

Agroforestry is receiving more and more attention from governments and development organizations 
around the world. These groups are finding that agroforestry has the potential to address several 
environmental and development problems at the same time. Developing countries are finding that 
agroforestry may be o. a important way of dealing with problems affecting their citizens. 

Agroforestry is a way of managing land. Agroforestry is a term used to describe the deliberate growing of 
trees and shrubs together with agricultural crops or livestock.Agroforestr/ is known as a strategy which 
attempts to reduce land use conflict and increase what the land can produce (land productivity). 

Agroforestry can be used to provide the following benefits: 

FBUITLDANG
 

OTHER FOOD5
 

'PRETENTION 

INCOM E 

Agroforestry emphasizes the role that trees/shrubs can have on farmers' land. Trees produce outputs, 
or things which are of benefit to the farmer and his/her land. These are listed above. 

Our approach to agroforestry is aimed at encouraging farmers to practice agroforestry on their lands so 
that the benefits (outputs) are directly related to their needs and lives. 

Let us examine agroforestry and the role it can play in farmers' lives. 
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PART 1
 
AGROFORESTRY - HOW IT RELATES TO DEVELOPMENT
 

A major problem facing many countries in their efforts to develop is their growing population and the 
demands people make on resources of all kinds. We see the results of a growing population reflected in 
changes in the land. 

Forests are cleared to make more land
 
available for growing crops and livestock
 

People are forced to move from "high-potential", good agricultural areas, to areas which are less 
suited for agriculture. 

areas, are being sub-divided into smaller "i 

L2and smaller plots of land. Farming X 
practices are forced to change or the land /
 
will not produce enough food. ) ,
 

Forests and woodlands are being

"poached" for fuel, building materials and '
 
other forest products. 

Forests and woodlands are being
 
harvested for industry and commercial
 
purposes.
 

As urban populations increase, the demand for energy increases as well. Most of the energy in 
developing countries is provided by wood. Most wood energy is used in the form of charcoal in 
citiesand towns, because it is easier to transport But changing wood into charcoal is most often 
inefficient A lot of energy is lost in conversion. In Africa, for example, as much as 90% of the 
original energy in wood is lost in the preparation of charcoal. 

All these activities result in serious negative uffects for people who practice farming or livestock grazing 
as a livelihood. 

The improper cutting of trees, forests, woodlands, shrubs, etc. results in what is known as deforestation ­
or the loss of forests and trees. When areas of land are deforested, the following can happen... 
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SOIL EROSION 

Soil erosion results when trees, forests, 
woodland and shrubs are removed from 
the land and no trees, etc. are planted in 
their place. Soil erosion also results from 
bad agricultural practices - where people 
cultivate on steep slopes or they practice 
poor agricultural techniques. When grass, 
trees and shrubs are destroyed in order to 
make room for other practices, there is a 
good chance that soil erosion will occur, 
unless the land is properly managed. 

Some soils are more likely to become 
eroded than others; when it rains, the force . .
 
of gravity causes the water to carry soil, 

which is unprotected by trees, shrubs, .,. . 

grass or good agricultural practices, down ,. 
the slope. This results in loss of good soils 
and often dramatic changes in the quality, 
shape and appearance of the land. 

In drier areas, soil erosion results when livestock have overgrazed the land or when poor 
agricultural methods have been used. Wind and water remove good soils, leaving the land less 
productive. Many traditional livestock keepers move their livestock each season in order to 
protect the land and not over-use it, but this practice is changing. 

Population growth and poor agricultural and livestock practices are increasing soil erosion 
around the world. 

SOIL INFERTILITY 

When people are crowded on farming lands, or settle in areas where land is poorly suited to 
farming, the result can be soil infertility.Soil infertility is the result of pressure on the land to grow a 
continuous cycle of crops or grasses without allowing it to rest. Land which is not allowed to rest, 
or lie fallow, loses many of its important organic nutrients and becomes less productive. Many 
countries use expensive fertilizers in order to restore the nutrients in the soil, but for many 
farmers, this is not practical or possible. 

Composting, crop rotation, and allowing lands to be fallow are ways of avoiding the soil infertility 
problem. Many farmers, however, are not able or do not practice these agricultural methods. 

/I \ 
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CLIMATE AND NATURAL 
DISASTERS ~K -
Too much water or periods of drought also 
have a negative effect on land, especially , . "-, 

where trees, shrubs, grasses, etc. have 
been destroyed or removed. Natural 
vegetation and well-managed land cannot 
solve the climate problems of drought or ,,, 

flooding, but it can help reduce the effects 
of these natural occurrences on the land. 
Trees protect us, animals and crops from ".;'" :­

too much sun and wind. 

CROPS AND LIVESTOCK - FOOD PRODUCTION PROBLEM 

Soil erosion, over-grazing, soil infertility and climate, all these problems can have negative 

effects on the production of food. As these problems increase, food production decreases. Low 

food production is particularly a problem in marginal areas, or "low-potential" areas, where 

farmers have been forced to move by population growth. 

NUTRITION PROBLEMS 

When food production is low and people do not get enough of the right food, the result is often 

nutrition problems. Low or inadequate food production affects the health of the population. 

As you can see, all these problems are related. The extent of these problems varies from area to 

area and country to country. You will however, have an important role to play in your project as 

you gather information about such problems and how they relate to the lives and well-being of 

the people in your project area. Therefore, it is important to understand: 

The reasons for the increasing loss of trees and decreasing quality of land in the 

developing world. 

The effects the loss of trees and soil quality is having on the productivity and sustainability 

of farming and livestock systems around the world. 
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UNDERSTANDING SOME OF THE EFFECI'
 

WOODFUEL SCARCITY
 

- When forests are cut and cleared, woodlands 
- 1o / are destroyed for agricultural purposes, timber 

is cut for industrial and commercial purposes, 
/ -charcoal is produced and taken to towns, and 

population growth increases faster than the 
resources of a country can provide, one result 
for many people is the loss of woodfuel. When 
woodfuel supplies become more difficult to get 
people are forced to use poor quality woods or 

'other alternatives. Woodfuel becomes more 
expensive. Some people burn the remains of 
crops or dung, taking away potentially valuable 
nutrients from the soil. Inaddition, many people 
are forced to walk many kilometers for fuel, 
using a major part of the day and a lot of their 
own energy. 

BUILDING MATERIAL SCARCITY 

A rapid loss of trees means fewer materials for building. Poles and timber are hard to get and become 
more and more expensive to buy. 

INCOME (CASH) SCARCITY 

When the productivity of the land decreases 
and resources are harder to get, the income of 
families also decreases. Ifcrop and/or livestock 
production decreases, less is available for sale 
to get much-needed cash. Without cash, many 
people cannot get what they need for basic 
survival and family well-being. 
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PART 2 

WHAT IS AGROFORESTRY? 

Agroforestry is a name qiven to practices of using agricultural and pastoral lands where trees are 
included. People define it in different ways, and you will probably see many definitions in other readings 
you are assigned. 

For our purposes, let us use this definition: 

Agroforestry is a name for a land use system where trees/shrubs (also known as woody 
perrenials) are actively and deliberately managed as part of the agricultural and/or livestock 
activities, on the same land. 

Characteristics of an agroforestry system include: 

Trees and shrubs which are grown and managed in certain, specific arrangements on the land, 
over time 

They have both environmental (ecological) and economic benefits 

Agroforestry systems involve two or more species of plants (or plants and animals)of which one 
species, at least, is a tree or shrub (wcody perennial) 

Agroforestry systems involve more than one crcp cycle - they are always more than one year 
long 

An agroforestry system always has two or more outputs (products) 

Agroforestry systems are more complex than single crop or single animal systems 

The important thing to remember aboL.t agroforestry is that all good agroforestry systems are based on 
knowledge and experience of many tracitional land use systems and practices. Agroforestry is re 
nothing new. Modern agroforestry, however, focuses on the improved management and organiza,. 
of traditional agroforestry practices to give better results. 
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Agroforestry can be intensively practiced, just like intensive agriculture, on good, fertile lands. We are 
focus.ing our agroforestry efforts, however, on lands where the following problems are shared by many 
people: 

tack of fuel * Soil infertility
 
Inadequate food production
 

Soil erosion * Poverty 0 Poor nufrition
 
tack of building material
 

Inadequate extension services
 

~11\ 

Our project area probably has people who must produce their basic needs of food, fuel, fodder and 
shelter and cannot afford to buy most of these. 

Agroforestry is a system which is designed to help farmers improve traditional farming systams, to make 
them more productive. It is most readily applied to farming systems in the tropics. 

Traditional farming systems used in tropical countries were developed, primarily, to reduce the risk of 
crop failure. These traditional systems are not productive enough, in many cases, to meet the needs of 
the rapidly growing population in the tropics. Thus, our use of agroforestry is an attempt to combine 
knowledge about traditional farming (or land-use) systems, together with modern ideas and research 
findings about how to improve these systems, to develop better practices. Better practices must be more 
productive in both the short and the long terms. Agroforestry practices should help make land use 
systems more sustainable. Sustainable increases in land productivity is the main objective of 
agroforestry. 
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Different professions are interested in different aspects of agroforestry. Foresters, agronomists, 
livestock specialists, land-use planners, etc. have different ways of looking at it Most interpretations of 
agroforestry do have the following principles in common: 

COM PON ENT Agroforestry systems are made up of different components, or species of pla, 
and animals. 

INTERACTION All agroforestry systems involve an Interaction between these components and 
between the components and the environment The benefits of an agroforestry 
system stem from this interaction. 

VARIABILITY Agroforestry systems are variable. Cc.-nponents "nd their interaction can vary a 
lot as can the interaction between components and their environments/areas. 

COM PETITION Components of an agroforestry system can also compete for resources such as 
water, light and nutrients. This competition between components can be 
reduced if components are chosen wisely and managed well. 

COOPERATION When agroforestry components are selected wisely and are managed well, 
they should complement each other. When we have reduced ihe competition 
between components, we can say that the components are cooperating for the 
best possible effect. Cooperation between components should yield higher 
outputs. 

Many new agroforestry practices are still experimental. These experiments continue to be based r 
traditionrl practices and knowledge, but again with a view towards improving the agroforestry syster, 
output Your role in the project will be to both encourage the adoption of new, improved agroforestry 
practices and work closely with farmers to help ensure that the benefits are needed and sustainable. 
There is still a lot of research and experimentation to be done. Your project can help to contribute to the 
growing body of knowledge on modern agroforestry and its success. 

CLASSIFYING AGROFORESTRY SYSTEMS 

Agroforestry Systems can be classified according to: 

Social and economic 
Physical appearance and structure characteristics/benefits How components of the system

Interact over time 

importance and role of components Production outputs and levels 
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Most agroforestry systems are classified in terms of what the system is designed to produce and how 
successful the production output is. 

Here are some terms most often used to describe agroforestry systems. 

/ Agro-silviculture system. The management of 
- land for the production of agricultural crops and 

. forest products. 

Silvo-pastoral system. The management of 
forests for the production of wood and for 

. raising domestic livestock 

, Agro-silvo-pastoral system. The management 
,,,- of land for the production of agricultural crops, 

- ..... - forest products and domestic animals. 
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Source: Agroforestry Today 3(2):11-13. April-June 1991.
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Experience in Nepal and inothercoun. 
tries sho.,s that inducements such as free
seedlings are eldom enough. So. when a 
tree-planting project on private farmland 
is successful. it is orthwhile identif, ing

hat made it work. One such successful 
project inolved the Pakhribas Agricultu-
ral Centre IPAC) and the illaers of 
Salle-a small communit, in FlattikharkaPanchayat. Nepal. 

Farmers see a need 
Hattikharka Panchavat is one of seven 
panchayats in the PAC's Local Target 

Salle village: some facts and figure -
The population of Salle is about 1300. comprising 226 households with an averag eof 6 persons in each. Settlement and cultivated land is largely confined to areas
below 1800 metres elevation. Above this, at the top of the village, lie about 30hectare, of privately owhned downs or uplands covered in grass, known as nagiThe soil in the area is acidic, with ahigh level oforganic matter in the top soil.Annual rainfall averages about 1400 millimetres. The climate is monsoonal: 80 to90% of rainfall occurs between June aid September. Snow falls occasionally inwkinter. and there are frosts from the first week in December to the third week inFebruary. 

The average farm size is 1.5 hectares. The farmers grow mainly potatoes andmaize and generally do not imgate dtmir fields. They also grow a few fruits and,egetables around their homesteads. Livestock, including chickens, pigs, cattle,buffalo. goats. and sheep. play an important role. 
A. there is almost no access to natural forest, every household depends onprivately grown trees for fodder, fuelwood, and timber. 

Area where extension and rese:arch act1­
vities have been concentrated for more 
than 12 )ears. An exiensiontsi trained in 
forestry has been based in the ditrct
 
since 1977. encouraging tamier, to plant

fodder and fuelwood trees on their tarns
 
By 1987. some ofthe farmers had planted

and protected blocks of trees 
on the vaoi 
land-privately owned uplands abov e the
 
village. These trees 
 "ere alread, proiuc.
 
irig fodder and fuelvvood.
 

In late 19H7. a large group t tanner.
 
came to the PAC's Forestrv Section seek­ing advice and assistance. The, had de­
cided to plant trees n the remaining o
 
land. This upland area. ow.ned by 68

households. wAasbeing used by the ow,ners
 
and other villagers as open grazing or
 
livestock.
 

Following the request. the staff of the
 
Forestry Section 
 began a series ot farm
visits to find out exactly what help was
 
needed. Initially. idinidual farmers werecontacted at their homes to discuss their
 
needs, problems and some possible solu­
fions. Further discussions were held with
sImall groups of farmers. Women farmers.

in pancular, were encouraged to paci.
 
pate. All these meetings helped to esiab­
lish rapport with the farmers and to create 
awareness of legislation governming pn­
vate tree planting. Similar discussions
 
were 
 held with the local school teacher 
and pupils. 

After a succession of farm visits, the 
forestry staff and the farmers met at the 
planting site above the village to decide 
on a plan of action. The outcome ot this 

meeting was the formation of a com­

- r7< 



Before Project 
Number Percent 
Owned Owning 

Cattle 2.4 85 
B uffalo 3.9 76 
Sheep 36 28 
Goats 4.3 52 
Pigs 1.4 I(X) 

Alter Project Change (%) 

Number Percent Number Percent 

Owned Owning Owned Owning
 

1.6 57 -33.3 -33
3.0 9 5 -2 3.1 +25 

0.2 4 -94.4 -86 
1.9 42 -55.8 -19 
1.2 92 -14.2 -8 

rhlt- I .-t i i'',,i- 'tmh,, hlni - t,,ned and pert entiae ojarner oi ntnk,
Ilt-o A.ti "alle illak!,'e f,)re attd alier tie tree.platnntm prijeLt 

muniy ,elf-help group that would he re-
,ponible tor developing a , illage-le.el 
project to plant :he area over a twko-.ear 
period. The PAC made a commitment to 
,upport the scheme wkith adv ice and to 
help establish a killace nurers 

During the first hall ot l1)X8. the far-
mers groupmei wth flatl o the Fore,,tr, 
Section Iodi cus how the. would tophe-
ment the project. The farmers decided to 
construct a nursery wkih labour :on-
tribuled h,, each household. to prepare a 
simple plan for the plantation, and to for-
mulate rules for the protection and man-
ag-:ment of the plantaton area. 

The roup also selected one killager as 
j nureryman After undenaking training 
at the PAC. he went back It)the %illace and 
constructed the nurers. The farmers 
helped ecasate the sie and supplied soil 
and banmoo poles. The PAC supplied
pla,.tic containers and water pipe. 

Tree planting 
succeeds 
During IQX8 and 1989. the farmers 
planted 59.000 trees of 14 different 
,pecies. More than 72- of these sur-
. ,,ed-angible e%idence of the project's 
success 

But vshat .ere some of the reasons for 
the 'i omager,irnent? Andonm what 
,hanges have occurred since the project 
heeman.'Tofindou attheendoflq89.we 

Percentage
Advantages Reporting 

More manure produced 95 

Healthy animals 19 


and more milk 

Animals avoid leeches 19 

More children in school 47 


interviewed 44 households selected at 
random from the population of Salle kii-
lage. 

Our sur e) revealed that livestock play 
a central role in the production system of 
these h-ll farmers. Domestic animals pro-
vide the main drought power for cultisa-
tion. They also process crop residues. 
provide essential organic manure, and 
generate farm income w,,hen they are sold. 

Howe,,er. as supplementary fodder 
from the natural forests diminished. it be-
came increasingly difficult to find enough 
food for these animals. Similarly. fuel-
wkood and timber, tradvionally, obtained 
from the forest. were also in short supply 
This scarcity was clearly the major incen-
fiSe for farmers to pl.!nt trees. They were 
also motivated by erving the trees 
planted previously by a few individuals. 
as well as by the long-tenn commtiment 
of the PAC. 

The farmers' choice of species was 
reveilog. A1nits nepalenstiv, an indigen-
ous multipurpose tree, accounted formore 
than half the total planted. followed by 
Ficus aurirulaa. an important fodder 
species. Pnvate tree-planting schemes in 
Nepal are sometimes criticized on the 
grounds that they are oriented towards 
cash rather than subsistence fuel. fodder. 
and tumber-an orientation. it is said. that 
benefits the wealthier farmers. By con-
trast, the primary motivation of the far-
mersin Salle wastoattain self.sufficiency 
in wood and fodder. 

Disadvantages 
Percentage 
Reporting 

More fodder required 77 
Forced to reduce 19 

number of animals 
More bedding required 100 
More tethering required 5 

Protecting trees calls
for tough decision-

Hasing made the decision to gros trees, idco-operatise ,eniture.a the %illacer, 'pent
,e eral , ee k , Je cd in i ho ', t plant. r . 

eci. and manace them The major rr. 
1em wa,, isesitck: tree-ran ing animal, 
hake damaged .,oung eedling and de. 

Itro ed man. tree-planting proje t, .l-e. 
where in Nepal But it Salle. the farmer,
developed a detailed plan tir tne prmeti• 
ion of their trees 

The farmers' plan centred on the de.i. 
%ion to introduce ,ompulsor' tall-ted.
ing for all their liestock [o help ntr. 
this decjsion, the. huilt a small pound 
Any animals tound graing, in the piJnia.
tion area Aere put in the pound , d tme 
owners were fined. Villagers w,ho lid not 
own their own land were allow,.ed to .ut 
crass from 'tai without pa',ment. pro. 
vided they consulted the land owner, 
People caught stealing yrass tron the,,iak i 
were lined. To help entorce these rule,. all 
owners of nai land took tums pros,ding 
a watchman. They also had to contribute 
labour for the construction ot fire lines 

Within a short time. many farmers in 
Salle village had adopted tiall-leedin 
systems for their animals. Specialists hae 
often stressed the imponance , tiall Iced. 
ing in the hills of Nepal. but attempts I,. 
promote this practice have ollen illed 
Why was stall-feeding adopted .oquicklk 
in Salle.' 

For one thing, the ,illagers thnie/i, 
had decided to adopt stall-feeding. even 
though this required major changes in
 
their husbandry practices. In fact. about
 
two-thirds of the farmers inter-t-ewed had
 
to reduce the number of animals t1.­
owned in order to be self-sufficient in
 
fodder. It is doubtful whether this could
 
have been achieved so easily ifthe direc­
tive had come Irom outside the ,tn­
munity.
 

Table I shows some of the major
change.s in :ivestock ownership immedl­
ately before and after the decision to in­
troduce stall-feeding. Apart from 
chickens, the average farmer kept fewer 
animals after the project was initiated.
Interestingly. although the numbers of 
buffalo owned by each faimer decreased. 
the percentage of farmers keeping butfaloincreased. The major reduction in sheep
and goat numbers could be associated 
with their browsing habit and the ditfi­
culty of keeping them in stalls. Another 
factor may have been an earthquake in 
1989. which caused considerable hard­
ship and forced farmers to sell liv esiock torahle 2. Fat nters" views on the advtrages and dtsadvantages of stallfeeding. obtain cash. 

http:allow,.ed
http:attheendoflq89.we
http:illage-le.el


When the tarrners were asNked for heir 
,pinon about ,tail-feeding. the% nien. 
tioned 'eseral adsantage' and diad,,ant. 

aces iee Table 21. The most ItrikinL, 
response concered the increased number 
of :hildren attending school Thee Thild. 
ron %%ere pres lousi', enVJ12fed in h,,.rdtlIl 
itia l tI,. omie tidderhes. .qlected 


heotre the %tentt) school and ain% addi 

hional fodder required as colectedt by 
adult, 

\II the fTrmers flierstev,ed said thit 
tie total time spent cartng tor Isestock 
%%a,about the Name. but that farm labour 
u. a, better utiltzed with ,till-feeding Pre. 

lousis. at least one member ofthe famil 
h.id to be herding animals full time 

These results contradict the ctlnonl. 
held belief thit more labour is required io 
teed animal kept in stalls One .ctor. in 
this case. could be the reduction in the 
Itumnbers of animals. wshich reduced the 
demand for fodder and thus for labour 

Some lessoheir 
The %%ide %aratinlo in socio-economic~ag. 
rinomlc, and ecoloutcal conditions of 
uubslterce tanners .uo'et, caution in 
tran,! 'rrit,, the Salle eperience directls 
ihother conli niti , Neerthele- . soine 
interettino principles hase emereed 

1-or oie thine. the tcresir\ stltf it the 
P -C reConiled tron the oul,, Iiliat the 
tamer, crc %ell ia re ot the problems 
.,,-oc,aQd w11ha de: hning uppl.s of tree 
produ:t, troin comnon torest land In 
other 'i tUatimlln. des eiipment wsorkers 
hase INuied that farmers lack awareness 
and know Iedite o trees-an attitude that 
usuill. results in poor c mnsu.ition. indil-
terent participation. ai, iot man, trees 
planted or nurtured. 

Securtd. hecause the crop. hsestock. 
and tree coinp teitts ol tbe agricultural 
s 'stem .ere ,tronily interdependent. the 

canner' had to select tree species with all 

eir needs clearl. in nd [he ;allc'!r. 
mers knew whit species the% ,a.,lted The 
hich seedlin sur.isal raite demoni , 
[heir willIttness to leirn and it ipril.
ippropriate establishment te, hnquL, 

Fiial hei e\penence in Slle rij, 
' Itonthe alue it a patient .'.ten~Iii 
elirt o er many Ners-ne tri d,.l. 
ups a rapport he'ween lhe ire-irs iat 
ind the arming communits This h.'­
term approach, plus the ahility io repond 
quickl%and appripriatel ( rimer re 
quests. ire th ke,, t) 'uc'e, 

flit no /,' i /1,1i't/ ,',I i 0ITnutIL1% 

scheme to encouraLge pri.ate treL pi~ltti-e 
b, farmers in the hill, t %epal. , 
Popei /h4 hi . .'I,itc/he'~1i, 
4 'ti,IttlulCelm m i , /Id,,ou f , 
tiat mag, itulttii\ he, ,htaie'.i ,, , ', 
ithai - 1tittt/ , , Bf1'/Ar C"Im, 
P o 8ti !(0r. Kasthmanhdu \.Cl; 

Designing Windbreak
 
Experiments
 

by 
Rit hardD Coe 

In the pres lous issue of 4'uforuestrv 
T,,d,W, I99I. pagesiJanuar,-Miarch 15-
hi. Eohe G Oboho and L.C. Nowboshtl 

described a two-.sear wtndbreak expert-
ment the, conducted in Northern Nigteria. 
Here are a i w practical suggestions for 
other acroforesters who may be interested 
in ituki ing the effects of w.indbreaks, 

Researchers ma. wIh to condoct e-, 
perminents either to ;!.aluate the effectis e-
ne,, oft windbreak, or to compare 
ditferent desins. In either ,ase. the prin-
.iple, ot experimental dlesigin are the same 
i, tor other field experinents Hoveser. 
there are .nrlumberot practic.al difficulties 
specitic to windbreak experiments Sorie 
points to consider are listed here-
* Site: Can you tind a site for the ex. 

perinment that has representatlie soils 
and exposure to w ind. Can y,,ou find a 
,ite that is a large enough.' Remember 
flat the experiment could be on (lie 

ground fir several years. 
* Plots: The plots are the areas of land 

on which different treatments will he 
applied. Each plot must be large 
enough to contain enough of a wind-
break and surrounding land to show 
how the system as a whole would be-
hase. Thus. if the windbreak destgn m-

,olves parallel hedges. each plot will 
hae to contain seeral hedies. not 
just one. Remember the effect of a 
windbreak ,ill be ditferent i the 
middle and near the ends Each plot 
will hase to be lare enouigh to evalu-
ate an area uncontamtnated b', end 
and edle effects. As in other expert-
mentS. )ou must also replicate the 
plots to compare the treatment effects 
with random ,artation. 
Treatments: The treatments are the 
different windbreak designs to be corn-
pared. Are you going to include a con-
trol treatment with no windbreak.' 
This will be necessars, if .ou wish to 
esaluate the oserall effect of the wind-
break. The control plots will hase to 
be situated far enough away from the 
others not to be affected by them, but 
near enough to ensure that they expert-
ence the Name wind conditions. 
Field layout: Remember the usual 
principles of randomization and block-
tog. In arranging plots into blocks. 
you are trisng to group stmilar plots
toitether. These w-ill probably be plots 
that you anticipate will be exposed to 
stmilar wind patterns. Ortentation of 
the windbreaks is a key consideration. 
Normal practice is to orientate perpen-
dtcular to the direction of the prevail-
ing wtnd. Bee. , e wtnd direction may 

change at different seasons. 'itu must 
choose the orientation based on the 
time of year when protection -Aill he 
most imponant. 
Measurements: You hase to decide 
what measurements to take in order to 
compare treatments Do .ou -,ant to 
measure effec.ts on crops and soil ur 
on meteoroloeical ',ariables ' \eteuro­
logical ,ariables such as windpeed. 
rainfall, eaporation. and temperature 
are easy to measure. Howeser. '.ou 
have to think carefulls about the oamlp­
ling frequenc,,Ido you want to k.no-. 
about gusts or is the total wind run in 
24 hours ,utfcitlt.' Interpretation ,l 
findings can also be dillicult-htw 
much does wind speed hase to be re­
duced for a windbreak to be usetul ' 
Measunng crop ytelds is an alterna­
tive. but if differences in crop yield 
are found for different windbreak, 
you might want to know why, and this 
would require information on the me. 
teorological vanables. Finalls. if re­
ductng wind-blown soil loss i,,an 
objective, you will have to tor. 
measure that. 

Mr Richard Cue is a senior t, teni it at 
ICRAF speciah:in in hiometr aund tat. 
istcs. 

http:effec.ts
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Figure 2.1 Categorization of agroforestry systems based on the nature of components 
(with examples of common subsystems or practices under each system). 
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Agroforestry Configurations
 

Arrangement Nature of components 


Taunga agrisilviculture ­

-


-


-


Shelterbelts agrisilviculture -

Windbreaks 
 -


-


Hurri :.,mproved agrisilviculture ­
fallow) 

-


-


Plantations silvopastoral ­

-

-

Alleycropping agrisilviculture ­

-

Nurse crop agrisilviculture ­

-


-

Live fences silvopastoral &

agrosilvopastoral 
 -


Boundary agrisilviculture ­
plantations 


-


-


Dispersed agrisilviculture ­
trees 


-

Potential 


Benefits
 

landless people ­
can get govern-
ment land formentlanor 
 -
cultivation 


free tree plant­
ing and protection 


timber production
 

ciops protected
 

by trees
 

crop protection ­

animals kept off ­

shade benefits ­

sometimes
 

fixing nitrogen ­
increasing soil -


fertility 


products (pit 


props)
 

timber & fuelwood ­

fodder
 

land stabilization
 

reduces risk ­

.,nrrove soil 


fertility
 

frost protection ­

provide shade 


wind protection ­

protection of 
 -

cash crop from 


animals
 

increased produc- ­

tivity. 

more land under ­

cultivation 

delineates boundaries 

diversification ­
labor & land 


resources
 
-


Water for lower
 
strata
 

Potential limitations
 

government land must be
 
available
 

area must be suitable
 
for crop production
 

tree
 
affect on crops
 

management difficult
 

shade problem
 

competition
 

competition for water
 

makes it impossible to
 

grow anything or to
 

graze
 

grazing impossible
 

small landowners can't
 

adopt it
 

competition for nutrients
 

and water
 

late maturity of crops
 

obstruction in farm
 
operations
 

shade,water competition
 

management
 

obstruction of ag.
 
operations
 

competition of birds
 



FINANCIAL ANALYSIS
 

Rationale 

Natural resource managers need to have an understanding of the sources of income 
for people whose behavior they are attempting to influence. They need to be able to gather 
the basic information on inputs, outputs, and markets to determine cash flow for traditional 
land uses. This unit looks at the information that must be gathered to understand the cash 
flow for a small farmer. This information is then used in a cost-benefit analysis to present a 
comparison of traditional land uses with those proposed by the extension agent. Financial 
analysis serves as an important tool in extension in presenting to the farmers the "with" and 
"without" project situations. 

Concepts 

1. Cash Flow 

* the concept of revenues (benefits) and costs occurring through time. If $10 
invested today would yield a $20 payoff in 10 years, would you undertake the 
investment? 

Revenue 
$20 

A 
Cost ,__ 

time 
$10 
= 0 

time = 10 years 

Year Cash Flow 
0 -$I0 
10 + $20 

if. Interest Rate 

* expresses values (revenues and costs) in common terms. 
" components: infla.ion, risk, time preference
" nonunal versus real interest rate - (real interest rate is nominal or stated rate 

of interest minus the rate of inflation) 
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III. Compounding 

* expressing today's dollars in tomorrow's terms (the future value) 

Put $10 in the bank. at 5% for I year, you have: 

$10 + (.05) x ($10) = $10.50 

Present Amount of Future 
value interest value 

($0.50) 

or, $10 (1 + .05) 

or, in general: Present value x (I + i) = Future value 

P (I + i) = F 

where:
 
P = presert value
 
i= interest -ate
 
F = future value
 

Put $10 in the bank at 5% for 3 years, you have: 

P (1 + i)'" = Future value 

$10 (1 + .05)3 = $11.58 

Remember: P.(1 + i)' = F 

IV. Discounting 

* expressing tomorrow's dollars in today's terms (the preeni vale) 
F 

if P( +i)' = F, then P = (1 i)' 

- from cash flow example:

Put $10 in a bank at 5% for 10 years, you would have at the end of the 10
 
year period:
 

$10 (1 + .05)10 = $16.29 

What is the $20 received after 10 years equal to today? 

P = F/(1 +i)'
 
= $20
 

(1.05)10
 
= $12.28
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V. Investment Analysis Criteria 

If $10 invested today would yield a $20 return 10 years from now, would you

undertake the investment?
 

In using financial criteria:
 

- for any single project: does the investment yield a net gain?
 

- for comparing two alternative projects: which investment yields the largest
 
net gain? 

Present Net Worth or PNW 

PNW = present value of benefits - present value of costs 

If PNW is greater than $0.00, then it is a good investment. 

$20
 
A

t=0 tt= 10 

$20 $10
 
PNW = (1.05)10 (1.05)0
 

= $12.28 - $10 
= $2.28 therefore the investment yields a net gain of $2.28 

(PNW is greater than $0) - it's a good investment 

Benefit/Cost Ratio 

B/C = present value of benefits 
present value of costs
 

= $12.28
 
$10
 

= 1.23
 

does the investment yield a r-t gain?
 

if B/C is greater than 1.0, then yes, it's a good investment.
 



Source: Gregersen, Hans, Sydney Draper and Dieter Elz. 1989. People and
 
Trees: The Role of Social Forestry in Sustainable D-evelop-et.
 

EDI Seminar Series. Washington, D. C.: The World Bank. Pg. 112.
 

Table 6.3 A Comparison of Financial and Economic Analyses 

Item 

Focus 

Purpose 

Prices 

Taxes 

Subsidies 

Interest and 
loan repayment 

Discount rate 

Income 
distribution 

Pinancial analysis 

Net returns to equity 

capital or to the
 
private group or
 
individual.
 

Indication of incentive 
to adopt or implement. 

Prices received or 
paid -ither from the 
market or administered, 

Cost of production. 

Source of revenue. 

A financial cost; 
decreases capital 
resources available. 

Marginal cost of money; 
.narket borrowing rate; 
opportunity co~t of 
funds to individual or 
firms. 

Can be measured based 
on net returns to individual 
factors of production, 
such as land, labor 
and capital, but not 
included in financial 
analysis. 

Economic analysis 

Net returns to society. 

Determines if government 
investment is justified 
on economic efficiency 
basis. 

May require "shadow prices," 
e g., monopoly in markets, 
external effects, unemployed 
or underemployed factors, 
overvalued currency. 

Transfer of payments and 

not an economic cost. 

Transfer of payments and 
not an economic cost. 

A transfer payment and not 
an economic cost., 

Opportunity cost of capital; 
social time preference rate. 

Is not considered in economic 
efficiency analysis. Can be 
done as separate analysis or 
as weighted efficiency 
analysis with multiple 
objectives. 

Unless external loan.
 
Source: Cregersen et al. (1987), as adapted from l-fitzhusen, (1982).
 



INTEREST RATE TABLE 

1 + interest rate (i) 

Year 1.02 1.05 1.10 1.15 1.20 1.30 

0 1 1 1 1 1 1 

1 1.02 1.05 1.10 1.15 1.20 1.30 

2 1.04 1.10 1.21 1.32 1.44 1.69 

3 1.06 1.16 1.33 1.52 1.73 2.20 

4 1.08 1.22 1.46 1.76 2.07 2.86 

5 1.10 1.28 1.61 2.01 2.49 3.71 

6 1.13 1.34 1.77 2.31 2.99 4.83 

7 1.15 1.41 1.95 2.66 3.58 6.27 

8 1.17 1.48 2.14 3.06 4.30 8.16 



Financial Analysis of 
Selected Shelterbelts Systems in Pakistan 
Fazli Subhan, Senior Resrcih 0/ icer, Pakiitan Iorest histini't. 

Abstract 

Financial analyses of shelterbelt agroforestry sys-
tein are compared for some regions ill Pakistan. The 
study reseals that shelterbehl, though they may he 
competitive in biological terms, are supplementary in 
finainial terms. The present foundnet value analyses 
Miteat aiid sugarcane fields with poplar windbireaks to be 
finlacially sound in the Pcshawar valley of N.W.F.I. 
Similarly. the ogroforcslry -piiois ol'wheat shelcred bv 
rows ofshisham in the Mianwali region of Punjab and or 

liheat sieltered with cicalptus in Tharparkar. S4nil1Ii 
%% financi:ily superior , it), 

wheal ionocroppin,. Theere 

study sigCests positive Financial incentives to land owner 
aid tenant farmers for establishing slielterbelt agrofores­
try in these regions of Pakistan. 

Introduction 

The current status ofagriculture in Pakistan cmph-
asizes the need to develop cfficient production system. 
For these systems to be successful and sustainable they
t1tLIst optimize the balamce between input and output. 
Sliierbelts are considered toI be one of lie effective 
methods for increasing crop production efrlicieincv. 

Because the deiand lor fuel , eod in the country is 
substantially greater than forest land can produce.
privately owned farii and marginal lands must be put
into production. The planting of shelterbelts/v.indbre-
aks, tree groves or individual trees inisuch areas is highly
important since they are an integral part of the farmiing 
system. Iowever, information regarding the econoniic 
beneFits of tree ros/shelterbelts with respect to agricult­
oral crops is scarce. The study will evaluate the economic 
benefits of selected sheherbelt systems. 

Alhough the financial profitability ofa shelterbelt 
varies with relative productivity, pioitability also dep-
ends on the perspective. Froit the farmer's perspective, 
profitability is often measured in the broader economic 
terms of fucwood, fodder, shade and shelter, control of 
land degradation, and provision of commercially valua-
ble trees for timber, poles, and other purposes. All of
these increase the value of the farm. From the governm-
encs or society's perspective, profitability incorporates 

author to the University or Idaho (U.S.A.). Three sites 
nmmely. Peshawar valley in NWFP, Mianwali region in 
Plunjab ail Tharparkar in Sind were studied in the 
aial)sis. 

Data used in this analysis '.re collected by Pakis­
tail Forest Institute personnel. The yield data were taken 
from a I'FI publication on a shelterbelt windbreak 
project. This publication contains yield impacts but does 
not contain statistical or financial analysis (6). Economic 
data for food and tree crops were collected by students of 
the PFI. Peshawar in 1989 (1.8). The data obtained from 
farmers and market were summiarizeCd by the students atid 
vary by crop and region. 

A capital budgeting approach was used to determ­
ine the additional net cash revenue flows generated by the 
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.haiuir. 

not (ly these fictor but also possible social benefits sucl 
as soil conservation, reduce wind erosion, alleviation 01 
uneniployiicnt. improved rural ecnomy, improved pro.
duci. ily, and decreased depencence on distant markets, 
both regional and interilionaIl. The farmer is interest.d 
primarily in private agro'ore,!r:' "..rn2.ives that art' 
finai llv feasible I'r Ili,;nit Iin, while the governin­
cni iN iiitcredd in hroader socieltal henits and tie 
pos,'ibilitv otficicasing inccitikcs iti lie private landow-

Cirs to achieve them. In view of the current shortace in 
food supplies. it would not bc possible for a fariner to 
raise block tree plantations on agricultural land. Trees 
could onlyIe grown systematically around boundaries of 
igricultilwl fields. 

This study looks at the information gathered to 
undei,,aiid lie cash Ilow ror small farimers. The sensitiv­
it) of this iiiorinaiion was also tested to present a range 
of comfparisons of traditional crop oriented land uses
nith those proposed by tree oriented extension agents.
Fhinacial analysis serves as ain important tool in extens­
ion in presenting to the farmers the Financial difference 
beincin clear "with" aiid "without" alternatises. 

IICthudolgy 

I),it rul'lit I ion oio/y.i 

Tie study was a part of thesis submitited by the 



shelterbelt investment over its economic life. More rotations of poplar harvested on a six year period and 
specifically, a net present %alue (NPV) analysis was three rotations of shisham on 10 years cycle were 
employed indentifying the net vale of tile income Clnt1pred ill analysis. III Punjab two rotations ofpoplar 
streani. A corn11o11 IclniqiC 1o incorporate clf'ects of ol ai 10-year cycle and I rotation of sltislain for 20 years 
risk is to do a sensitivity analysis. The commtnon risk itt . ith wheat were cornpared. Only a 10- -ears rotation for 
slielterbeltsagroforestry is that wood prices may go down Etucalyptus was considered ill Sindh with colton and 
because ofincreased supply into the market or that prices %%teat. 
oi" agricultura! products tttay go up. The sensitivity 
analysis takes care ol such questions to some exitnt. Such Net Present Values and Beneit/Cost ratios were 
an analysis may help tie decisiott makers (itt our case at calculated based on annual cash flows and done "with" 

rural farnter) decide whether it) iriest in WiiidbrCals or and "%ithitul" land reitI :t each otf three discount rates: 
not, This analysis was carried out with price changes it Itt. 12 and 14 percent. Ilte built - iin command system of 
tipuit costs and mitarket prices, as %%ellas changes in yield Lotus I-2-3 %kas used to calculale tle net present values of 
tiniet hS, totll .os,. toal benefits. and net benefits "with" and 

" h lld rent.
\nal)ileal Procedure 

Results and Discussionsthe cost of establishingThe analysis began wil 
agricultural and wood crops and ran tlriugh 6 - 10- and h/liwnce /ishelterbeltls on crop yield 
20 - year life spn for poplars, eucalypts, and shisha nY 
IDo/hcrgia sitsoo) sheclt~trbelt, depending uipoti rotation.

alteqo a for) wli-ecotondepedsigr cuionwretauioedCrop yield showing the influence of shelterbelts at
The crop diice for wiheatl sites ate summarized in Table I. These 
il aiInalysis. A represetative budget Under "with" andl da sigLest tilt ayel sitl are less responsive to tes 
wit hout windbreak conditiotts wits constructed. The el t tat yiel a lu sre.pottie o tle 

uac te 
hildel ossu1med ;I ilplcsenta6%ce farlin size of one hect;11e efc hl ilsocto n .Olfl 

for each parcel of land in each locality, imol, le piar reduced the yield olfsugarcane by more than 
f0 pelcel in the Peshawar valley and wheat yield by 

Most itterntiotiu literature slicsisComipleintii- aliouti10 percent intPunjab. Eucalyptus affects (lie yield 
percent iii Sindli while its effects on

uritv of sltelierbelts (3,5,7). IlowCVer, thle Studies ill ofCetOi by about 101 
ield is negliitile. File effects are cumulalive on a

Pak,iStit i e rco ti5ti,7i i bio logicalrtetil S,Pt bi - whealtdiCsh 
Mly becaunse of the Ioe ion 0i'1the studies. '[le slicherbeli per heclae basis and are very coniservative for Punjab 

ill Pakistaut extends otr piite linds iT hie irrigalted tidl Sinli. 1ltherefore.a sensitivity analysis associated 

could be high itlh change in yield was also carried out for these two
tract of the country wvhen production 

a- i tgi eaos.i Ilhout shelterbelts. Iliere is insufficient evidence avai 

blc in Pakistan regardiig desert condiiions ii rainfed It %%teat growing areas of tle Peshawar vallIy. 
areas w%'here prodLIetioti could be high due to the shelter- wheat and poplar generate the highest net present value 
ing effect of trees. (NIV): Rs. 85687.00 for owner cultivator and Rs. 

%% 

57824.00 for tenant cultivator over a period of 30 years
Discount Rate 

(Table 2a). Wheat and shishuli generated the next 

highest NItV mid the highest B/C ratio for all cultivators.Because of the long investment horizons for shelter-

belts and the exponential effect ofdiscounting, the choice There is probably no significant difference betieen these 

two otions. Tihe B/C for %heat ailone is 6percent higher
of discount rate is critical. Itt this analysis the discount 

a real rate which is ttan wheat with shisham. Iowever. Mieu relative atd 
rate used is 12 percent (4). This is a bsolt tc ftinancialI c riteria~di sigree. ihe atbsol u c is tile 

l interest rate less tie illation it ry criteriol.
calculated from tie nomin 

Plinry criterion.rate and which approximates tile long-term average re;1l 

rate of interest. In the sugarcane growing areas, poplar shelterbells 
si\'e the highest NPV of Rs. 109480.00 for owners and Rs. 

Deftiting Inivesient Ilorizouts 53/37.00 for tenants for the same 30 years period. Thle 
NPV of sugarcane alone is next. The NPV of sugarcane

Sitice rotations for aill species were differeitt for wt hsittsilcbl sls eas h eraei 
shisham shelterbell is less because te decrease in

differentWith 
to a cottot pointa ithin it sugarcane yield due to shisham is higher than tile

alfernatis was brought 
trees.region in order to be conuparable. lit Peshawar valley, five associated casliflow increase fron sbisbatm 
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Table 1.
 
Yield per hectare of agricultural crops "with" and "without" shelterbelt
 

and the associated percent decrease in yield.
 

a. Peshawar Valley, N.W.F.P. 

Crop or Crop combination 

Wheat 
Wheat and Poplar 

Wheat and Shisham 


Sugarcane 

Sugarcane and Poplar 

Sugarcane and Shisham 


b. Nianwali, Punjab, 

Wheat 

Wheat and Poplar 

Wheat and Shisham 


c. Tharparkar, Sindh. 

Wheat 
Wheat and Eucalyptus 

Cotton 

Cotton and Eucalyptus 


Peshawar Valley, NWFP 

There could be other reasons for relative financial 
efficiency of different system. Since poplar grows faster 
than shisham, it could give returns in 5 to 10 years whileshisham takes 50 to 60 years to be fully marketable. The 
analysis of a 10- to 20 years horizon means harvested 
shisham could be used only as firewood, limiting the 
applicability of the shisham finding. Poplar is used for 
making match splinters and for packing, splinters and for 
packing, crating ant shuttering as well as for firewood cn 
a short rotation. The B/C ratio of this analysis favour 
using poplar for wheat and sugarcane and for owner and 
tenant cultivators. 

Mianlali, Punjab 

The wheat situation in the Mianwali region of 
Punjab is a bit different from the one in the Peshawar 
valley. Theshelterbelt results are based on yield decreases 
of 10 percent using poplar and no decrease associated 
with shisham. Wheat and shishamcombinations generate 
a higher NPV than the other alternatives over a 20-year
period, a NVPof Rs. 31.178 for owners and Rs. 17099 for 

op yield in Kg % decrease in yield
due to shelterbelt 

4134 ­
4087 1.14 
4123 0.27 

67703 
59883 11.55 
63305 6.50 

2800 ­
2520 10.0 
2800 ­

2800 

2800 0.0 

2527 ­
2274 10.0 

tenants (Table 2b). This fact isalso supported by the B/C
ratio. 

Growing poplar, will probably decrease crop yield
because the region is comparatively dry and poplar
requires more water than shisham; hence it will grow
slower here. also a good market system does not exist 
%%ithinreasonable economic distance. 

Tharparkar, Sind 

The financial results for the Tharparkar region of 
Sind are based on yield data which suggest no decrease inwheat yield and a decrease of 10 percent in cotton yield 
using Eucalyptus shelterbelts. Over a period of 10 years,
the NPV of wheat and Eucalyptus is Rs. 22122.00 for 
owners and Rs. 14787 for tenants, while that for wheat 
alone is Rs. 18062.00 and Its. 10995.00 in similar 
situations (Table 2 c). On the other hand, the NPV f,,r 
cotton alone is better than that for the Eucalyptus ­
cotton combination. However, since the difference betw­
een these two alternatives is nominal Rs. 901.01) for 
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Table 2. Net present value and B/C ratio for crops 'with' and 'without' shelterbelts 

Peshawar valley. NWFP: 

a. Crop combinations 

Wheat 
Wheat and Poplar 
Wheat and Shisharn 

Sugarcane 
Sugarcane and poplar 
Sugarcane and Shisham 

Mianwali. Punjab: 

b. Wheat 
Wheat and Shisham 
Wheat and poplar 

C. 
Tharparkar. Sind: 
Wheat 
Wheat and eucalbptus 

Cotton 
Cotton and eucalyptus 

30 Years Investment horizen 

Owner cultivator Tenant cultivator 
NPV B/C NPV B/C 

Rs. Rs. 
51636 2.10 23764 1.32 
85695 2.87 57824 1.80 
56590 2.04 28719 1.39 

101130 2.06 45388 1.30 
109480 2.22 53737 1.38 
95658 2.04 39915 1.27 

20 years Investment horizen 

23871 1.88 9677 1.23 
31478 2.23 17099 1.46 
30126 2.20 15792 1.42 

10 years Investment horizen 
18062 1.88 10995 1.40 
22122 2.10 14787 1.55 

29240 1.79 17933 1.37 
-8338 1.82 167u3 1.37 

Note A 12% interest rate was used for all sites but the amortization period ranges from 10 to 30 )ears. 

owners and Rs. 1205.00 for tanants). operators may be 
indifferent about choosing between them. Certainly. it 
would be difficult for extension foresters to sell windbre-
aks with this such small and uncertain differences. 
Fucalkptus, though fast glowing, does no: have a viable 
current commercial market except as firewood. Also, 
cotton yield is adversely affected by trees. 

In all cases the returns owner cultivators (without 
land rent) was greater than the returns to tenant cultivat-
ors (with land rent). B/C for owners ranged from 1.79 to 
2.87 %%hile B.C for tenants ranged from 1.27 to 1.80. 

SensitMtv Analysis 

A sensitivity analysis associated with incr'.ases or 
decreases of input/output prices was also tested for a 
simple case in Peshawar, NWFP. The test revealed that, 
though there is enormous change in NPV, the agrofores-
try option with poplar isbetter than wheat monocropp-
ing. 

To illustrate how a decrease in wood prices might 
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affect a decision, a simple case in Peshawar valley is 
presented kkhere wheat and wood are supplementary. The 
costs of inputs %%ereassumed to increase and to prices of 
wheat to decrease a 3 percent annually, while the prices of 
poplar wood were assumed to decrease at 3.5,10 and 15 
percent annually (Table 3.a.). 

The NPV for an owner cultivator under decreasing 
woo I prices at 15 percent, per year decreases to Rs. 
30070.00. whir' s still higher than the NPV for wheat 
alone (Rs. 210: ). The same tendency also holds true for 
tenant cultivv.ars. Supplementarity assures that this 
condition will hold over large ranges. 

Assuming constant input costs and wheat prices, 
large decreasing prices of wood were tested until an 
operator would become indifferent between pure crop 
and a crop with a poplar shelterbelt (Table 3.b). At an 
enormous 45 percent decrease in wood prices, the NPV 
for an owner is Rs. 51523.00 with shelterbelt and Rs. 
51625.00 for a pure wheat crop. A 45 percent annual 
decrease in %%oodprice isso large that it will not affect the 
decision to plant shelterbelts under supplementarity 
betecn joint products. 

http:51625.00
http:51523.00
http:30070.00


Table 3: Sensitivity of NPV of wheat alone and wheat with poplar S.B. at Peshawar valley 
associated with decrease in wood price discounted at 12% 

a. 3% increase in input cost, 3% de,-rease in wheat prices and 3.5,10 and 15 decrease in popit,' wood price. 

Crop Owner Tenant Rate of decrease 
Combination cultivator cultivator in wood prices 

Return from Wheat 21023 -14288 
wheat decrease 
at 3%/annum Wheat with 46487 11156 3% 

poplar 42168 6837 5,
-do- 34697 -614 10% 
-do- 30070 -5240 15% 

b. No increase or decrease in costs of input or prices of wheat and 0 to 45 percent decrease in prices of poplar 
wood. 

Constant input prices 

Crop 
combination 

Constant Wheat 

wheat prices 
 Wheat with poplar 

-do- -do-
-do- -do-

-do-
 -do-

-do-
 -do-

-do-
 -do-

Conclusions 

The preceding financial analysis suggests that shelt-
erbelts in several regions of Pakistan compete with crops
in biological terms but supplement them in financial 
terms. Though the results are preliminary and conservat-
ive in nature, they provide a good understanding of the 
crop-tree interaction (both biologically and econiomical­
ly) for future discussion and guidance with respect to 
integrating shelterbelts into the agroforestry system of 
Pakistan. 

S:nce a price support pro-!ram for agricultural 
crops e: ists to keep fatns running, which actually basis
the decision against windbreaks, some sort ofarrangenm-
ent could be made to provide tree planting incentives in 
the form of land revenue exemption and credit facilities 
for those adopting organized shelherbelts sysiems. 

O ncr Tenant Rate of decrease 
cultivator cultivator in wood prices 

51625 23745 
85687 57807 0% 
76844 48985 3% 

44645 50 0 
65053 37173 10% 
551105 25935 30 
51523 23643 4.0.4 

Property right tability and land tenure relationsh­
ips can have a sizeable impact on the willingness and
aoility to undertake a long term investment in tree 
planting. At present. onl, owner cultivators can eet the 
highest net income from the agroforebtry s>stem. and 
tenure uncertainty would cause lower expected ',alues 
than discussed here. 

The results of the study are conclusive enough that 
shelierbelt agroforestrv is financially feasible for certain 
crop combinations. 
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SOCIAL IMPACT
 



SOCIAL IMPACT ASSESSMENT
 

Rationale 

Social impact assessment (SIA) is the systematic analysis of social change. When 
integrated into resource development efforts, SIA can be an important part of the planning 
process. At both the local and regional level, the impacts of forestry and agricultural 
projects can be significant. This unit will focus on how SIA can aid the land use planner and 
social forester in predicting social change and in designing projects that focus on people's 
needs. Theories of social change and the diffusion of innovations will be examined.
 
Practicial techniques for collecting and analyzing social data will be presented and used by
 
participants during field exercises. The role of gender in determining social impacts will also
 
be presented.
 

Objectives
 

Participants will be able to: 

1. 	 . Describe the human ecological perspective, its key variables of concern, and 
its usefulness in land use planning. 

2. 	 Describe and evaluate several techniques of social science data collection and 
analysis. 

3. 	 Use participant observation and social survey techniques and analyze the data 
obtained using these methods. 

4. 	 Gain an understanding of the importance of the adoption-diffusion process and 
be able to outline the characteristics of potential farm forestry adopters. 

5. 	 Recognize the importance of gender considerations in planning and 
implementing farm forestry activities. 

6. 	 Use simple tools to begin evaluating gender issues in their work situations. 



A Conceptual Diagram of the Elements
 
inaHuman Resource System
 

HUMAN ECOSYSTEM
 

S.................................. 
..... .......... t
 

Perturbations
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Energy
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Social Norms
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Source: Social Indicators of Development 1990. Published for
 
the World Bank. The Johns Hopkins University Press. 
Baltimore and London. 

TechnicalNotes 

Sources and methods 

By drawing on data already reviewed by specialized inter-
national agencies dealing with education (Unesco), health 
(WHO), and other social concerns, the Bank tries to begin 
with the most consistent and reliable series. The agencies 
generally collect statistics directly from the countries con-
cemed; the countries endeavor to apply standard UN proce-
dures, definitions, and classifications while using their 
special country knowledge to fit the data. But the specialized 
international agencies rarely have the resources to collect 
information universally on an annual basis; the available 
series are incomplete and sometimes inaccurate. The coor-
dination processes involved and the delays in getting re-
sponse mean that series tend to be less current in the 
specialized international agencies than in natlonal agencies. 
Standard sources may therefore be supplemented by reports 
from member governments and figures obtained directly 
from countries. Another useful source is information pib-
lished or provided by bilateral organizations with field staff 
and resident missions in many countries, such as the U.S. 
Agency for International Development and similar entities 
in Europe. Finally, the World Bank's own files provide 

Datareliability 

Most country data are drawn from regular administrative 
files, although some come from special surveys or periodic 
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addional data processed by ca)untry economists and resident 
missions in the course of regular contacts with member 
governments. 

SID provides a much fuller explanation of these sources 
and methods and, where appropriate, goes beyond conen­
tional definitions to clarify some common misunderstand­
ings. 

Social change is measured at the level of the individual, 
the household, and the community, as well as for the nation 
as a whole. The numdraire is chosen for its appropriateness 
and relevance to policy issues. Thus income is measured for 
both individuals and households; population change is mea­
suredforurbanareasandthecountryasawhole.Theposition 
of women and the impact of development on them is specif. 
ically identified wherever possible. 

These cautionary notes are designed to enhance the reli­
ability and to increase the usefulness of the numbers pub. 
lished. But the usual precautionary warnings about using the 
figures carefully still apply. In the meantime, the Bank is 
developing fuller documentation and performing more basic 
work on sources and methods where essential. 

census inquiries. In the case of survey and census data. 
figures for intermediate years have to be interpolated or 



oth'.rwise esinuted from the base reference statisics. Like-
wse, because no, all data are updated, some figure--espe-
cially those relating to current periods-may be 
et:trapolated. Several estimates (fr example, life expec-
uancy) axe derived from models based on asstunptions about 
behavior and prevailing conditions. Issues related to the 
reliability of demographic indicators are reviewed in the 
UN's World Population Trends and Policies. Regular re-
ports on sources of basic population data are given in Uie 
L,'s VitalStatistics report The table of most recent "actual" 
demographic estimates, in the technical notes, was prepared 
by nfernng to these sources and the related data diskette 
(PRED Bank) of the UN Population Division. 

Inevitably, a few series report numbers on the borderline 
of acceptable quality and reliability. Although Bank staff try 

Explanationof Terms 

Despiteconsiderableefforttostandardize the data. statistical 
methods, coverage, pratices, and definitions differ widely, 
In addition, the statistical systems in many developingecon-
omies are still weak, and this affects the availability and 
reliability of data. Moreover, intercountry and intertemporal 
comparisons always involve complex technical problems, 
which cannot be fully and unequi.ocally resolved. The data 
axe drawn from sources thought to be most authoritatve, but 
many of them are subject to considerable margins of error, 
Readers are urged to take these limitations into account in 
interpreting the indicators, particularly when making com-
parisons across countries and economies. 

Human Resources 

Population(UN and World Bank) 

Total population - World Bank estimates for 1989, based, 

inmostcases, onadefactodefiniion.,Notethatrcfugeesnot 

permanendy setded in the country of asylum are generally 
considered to be part of the population of their country of 
origin, 

Age dependency ratio - Ratio of population defined as 

dependent (under 15 and over 64 years) to the working-age 

population (15-64). 

Femalesper 100 fmales - Ratio of females to males for the 

total population. Under normal demographic and economic 

circumstances, afemale to male ratio significantly bcluw 100 

in the general population reflects the effects of discrimina-

tion against ,omen especially with regard to nutrition and 


to dlete clearly misleading numbers, borderline figures art 
usually included to give the benefit of the doubt to the 
compiler and to provide a more general perspective. They 
must be viewed in the contextof theotherinfonnation in the 
tables used to describe acountry's situation. 

The bibliography lists majoi sources for basic statistical 
series and social indicators. Data from these sources as well 
as those of the Batik are reviewed in the Bank's Socio-Eco­
noiic Data Division, ',hlIch checks for consistency, com­
bines reports from various sources, and creates "dened" 
idi~aors, such as school peCrsistence rates. uSing inforila­

non proidtkd by other agencies. 
An important aim o1 SID is to prnote greater inteirna­

tiona comparability and consistency in social statistics, but 
sometinmes this is achieved at the cost of precision. 

access to health care, as well as the cumulative effects of 
excessive childbeaiing. 
Population grovwth rate - Annual growth rate (1964.65, 
1974-75, and 1)88-89) calculated from mid-year total and 
urban populatons. 
Urbon/rur, growth ,iffereniial - The tempo of urbani.a­
tion, calculated as the net difference between the urban and 
rural growth rates. Vote that it is not a net urban.nral 
migration measure tx cause it also incorporates the basic 
demographic variables pertaining tobirths and deaths, which 
are likely to differ between urban and rural areas. 
Projected population: 2000 - Information on total popula­
tion by age and sex, fertility rates, mortality rates, and 
international migration in de base year 1985, projected 
according to country-specific trends, moderated by overal 
regional or global circumstances. The projections are based 
on a Bank model. 
Stationarypopulation - Projected population level when 
zero pxopulktion grow th is achieved: i.e., when the birth rate 
is constant and equ:l to the death ratw vd the age structure 
is stable. 
Crude birth rate - The number of births per 1,0(" popula­
tion in agiven year. The data are acombination of observed 
values based on a census or survey and interpolated and 
extrapolated estimates based on projection models. 
Totalfertlity rate- Average nwnber ofchildren that would 
be born alie to a woman during her lifetime, if she were to 
bear children at each age in accordance with prevailing 
age-speciI/c fertility rates. As in crude birthrate,the data are 
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a combination of observed values and interpolated and pro-
jected estimate, 
Contraceptive prevalence - Percentage of married women 
of childbearing age who are using, or whose husbands are 
using, any form of concaception (i.,:. modern or traditional 
method). Childbearing age is generally -!fuicd as 15 to 49, 
although for some countries contrXeptive Lsage i5measured 
for other age groups. 
Chu1d/woman ratio- The number of children under 5years 
of age per 100 women age 15-49. As a gender ratio, this is 
an important measure of the reproductive/child care burden 
that women have to shoulder, and its implications for in-
come-generating opportunities. 
Crudedeath rate -'The number of deaths per 1,000 popu-
laion in a given year. As in crude birth rate, the data are a 
combination of observed values and interpolated and pro-
jec ted estim ates. 
Infant mortality rate - Number of deaths of infants under 
one year of age per 1,000 live births in a given )ear. As in 
crude birth rate, the data are a combination of observed 
',alues and interpolated and projected estimates. One or two 
countries, such as the USSR, employ an atypical definition 
of live births, which reduces the reported infant mortality 
rates relative to the standard (World lealth Organization) 
definition. 
Under 5 mortality rate - Number of deaths of children 
under 5 years of age per 1,000 live births in a given year. 
These are estimates derived from projection models based 
on assumpuons about jrevailing conditions, 
Life expectancyat birth- Numberofyears a newborn infant 
would five if prevailing patterns of mortality at de time of 
its birth were to stay the same throughout its life. As incrude 
birthrate, the data are a combination ofobserved values and 
interpolated and projected estimates. 

Labor Force (ILO) 
Total labor force - The "economically active" population; 
a restrictive concept that includes the armed forces and the 
unemployed, but exclude homemakers and other unpaid 
caregivers. 
Agriculture -Laborforceinfanning, forestry, huntingand 
fishing as a percentage of total labor force. 
Industry- Labor force inmining, manufacturing, construe-
tion, and electricity, water, and gas as a percentage of total 
labor force. 
Female - Female labor force as a percentage of total labor 
force. Labor force numbers in several developing countries 
reflect a significant underestimate of female participation 
rates. 
Participationrate - Percentage of population ofall ages in 
the labor force, based on ILO data, on the age-sex structure 
of the population. 
Femalesper100 males (15-64) - Ratio of females to males 
for the working age population. The significant differences 
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between the urban and rural gender ratos reflects migration
 
patterns.
 
Educationalattainmentof the laborforte- Mean years of
 
schooling embodied in the labor force.
 

Natural Resources (FAO) 

Area - Total surface n:ea in square kilometers, comprising 
land area and all inland waters. 
Density - Population per square kilometer of total surface 
area. 
Agricultural land - Estimate of area used for croos, pas­
tures, market and kitchen gardens, or lying fallow, as a 
percentage of total land area (excluding area under inland 
water and rivers). 
Agriculturaldensity - Population per square kilometer of 
agricultural land. 
Forests and Aoodland - Land under natural or planted 
stands of trees, Ahether productive or not. including land 
from xhich forests have been cleared but that will be refor­
ested in the foreseeable future. 
Deforestationrate (net) - Annual rate of change of forests 
and -voodland area. A positive sign indicates an increase in 
the forested area. 
Access to safe water - Percentage of population wiu, re.i 
s!onable access to safe water supply (includes treated surface 
waters or untreated but uncontaminated water such as that 
from prings, sanitary wells, and protected boreholes). Inan 
urban area this may be a public fountain or standpost located 
not more than 200 meters away. Inrural areas it implies that 
members of the household do not have to spend a dispropor. 
tionate part of the day fetching water. The definition of safe 
has changed over time. 

Income and Poverty 

Income (WorldBank) 
GNP per capita- Estimates are for 1989 at current market 
prices in U.S. dollars, calculated by the conversion method 
ust-d for the WorldBankAtlas. Because they are not rounded, 
the,- in other Bankfigures differ marginally from those 
pubiications. 
Tota.' householdincome - Income (both in cash aud kind) 
accruing to percentile groups of households ranked by totl 
household income. In some cases statstics obtained from 
other agencies are revised by Bank staff. 

Poverry(WorldBank, UN, UNICEF) 
Absolute poverty income -- The estimated level below 
which a minimal nutritionally adequate diet plus essential 
nonfood requirements are not affordable. These estimates 
are based on special surveys that, in most cases, are now over 
ten years old. 



Populationin absolute poverty - Percentage of urban and relative share of low- valuje high-caloric carbohydrates ver.
 
rural populations who live in *absolute povety," mostly sus high-value lower- calrie, livestock products.)
 
based on the surveys mentioned above. Share ofugriculurein GDP -Covers forestry, hurtng, and
 
Prevalenceofinalnutrition(wider 5) - Percentage of chil- fishing, as well as agriculture. In developing countries with
 
dren under 5years with deficiency or excess of nutrients thai 
produce disorders within cells, tissues, or the whole bxdy, 
which are sufficient to interfere with a person's health, 
genetic potential for growth, normal psychological functions 
and ability to interact with other individuals and with their 
physical and social environment. Methods of assessment 
vary, but the most commonly used are less than 80 percent 
of the standard weight forage, less than minus two standard 
deviations from the 50th percentile of the weight for age 
reference population, or the Gomez scale of malnutrition, 
Vote that for afew countries the figures are for children 3or 
4 years and younger. 

Expenditure 

Food (UN, F.40, World Bank) 
Food as percentage ofGDP - Percentage share of food in 
total household consumption expenditure, computed from 
the SNA defined details of GDP, collected for ICP Phase III 
(1975), Phase IV (1980) and Phase V (1985). For countries 
notcovered by ICP, less detailed national accounts estimates 
are included, where available, 
S:aples - Bread, cereals, potatoes and tubers: a major 
subitem of food I iting to the consumption of carbohy-

drates. 

Meatfish, milk, cheese, eggs- Approximating a protein 

measure but excluding beans, nuts, and other high protein- 

content food products. 

CerealiLports -Measured in grain equivalents and defined 

as comprising all cereals in the Standard International Trade 

Classification, revision 2, groups 041-046. Cereal imports 

are based on calendar-year data.
 
Food aid In cereals - Covers wheat and flour, bulgur, 

coarse grains, andthe cerealcomponent.ofblended foods and 

is based on data for crop years reported by dcnor countries 

and international organizations, including the International 

W'heat Council and the World Food Programme. Food aid 

information by donors may not correispond to actual receipts 

by beneficiaries during a given period because of delays in 

transportation or recording, or because it is sometimes not 

reported to the FAO or other relevant international organi, 

zations. 

Food production per capita - Shows the average annual
 
quantity of food produced per capita in 1986-88 in relation 

to that produced in 1979-81. Food is defined as comprising 

nuts, pulses, fruit, cereals, vegetables, sugarcane, sugar 

beets, starchy roots, edible oils, livestock, and livestock 

products. Quantities of food produced are measured net of 

animal feed, seeds for agriculture, and food lost in process-

ing. (The data are weighted by value and not calorie content 

which gives rise to a different perspective depending on the
 

high level of subsistence faning, much of agricultural pro­
ducton isciihernotexchanged,or notexchanged formoncy. 
"l1iisincreaesthedifficuRyofmceasuringthecontributionof 
agriculture to GDP and reduces the reliability ard compara­
bility of such numbers. 
Daily caloric supply - Computed from energy equivalent 
of net food supplies in acountry, per capita, per day. Avail­
able supplies comprise domestic production, imports less 
exports, and changes in stock.Net supplies exclude animal 
feed, seeds for use in agriculture and food lost in processing. 
Daily protein supply -- Protein content of per capita net 
supply of food. Net supply of food is defined above. Require­
ments for all countries, established by the United States 
Department of Agriculture, provide for minimum allow. 
ances of 60 grams of total protein per day and 20 grams of 
animal or pulse protein. 

Housing 
Ioujing (as percentage of GDP) - Percentage, computed 

as in food and reflecting actual and imputed household 
expenditure outlays, such as actual and imputed rents, and 
repair and maintenance charges, as well as fuel and power 
for heating, lighting, cooking, and so form. 
Average household size - A household consists of agroup 
of individuals who share living quarters and main meals. 
FLred Investment: housing - Percentage is computed as in 
food. Includes all outlays, public and private, on residential 
buildings, plus net chinges in the level of inventory which 
in this context relates primarily to work in progress. (A major 
renovation or reconstruction would be included as capital 
formation). 

Fuel and Power 
Fuel and power (as percentage of GDP) - Percentage is 
computed as in food. Includes elctricity, gas, liquid and 
other fuels, and ice. 
Energy consun * tion per capita - Annual consumption of 
commercial primary energy (coal, lignite, petroleum, natural 
gas, and hydro, nuclear, and geothermal electricity) in kilo­
grams of oil equivalent per capita. 
Hlouseholds with electricity - Conventional dwellings with 
electricity in living quarters, as apercentage of all dwellings. 

Transportand Communication 
Transportand communication (aspercentage of GDP) 
Pcrcentge is computed as in Food. Includes the purchase of 
motorcars. 
Population per passenger car - Total population divided 
by the number of private motor cais ,..ating nine people or 
less. 
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Fixed investment: transport equipment - Computed as in 
food. Includes ali outlay, public and private, on transport 
equipment, plus net changes in level of inventory. 
Totalroadlength- Includes main paved and unpaved roads 
as well as unclassified lower standard roads. 
Population pertelephone -The figures relate to the number 
of public and private telephones installed which can be 
connectedtoacentralexchange.Thedataaregeneraly those 
published by the International Telecommunication Union, as 
of December 31 of the year stated. 

Investment in Human Capital 

Medical Care(WHO) 
Mdical care (as percentage of GDP) - Percentage is 
computed as in food, covers government as well as private 
spending on medical care. 
Populaion per physician - The figure for physicians in-
cludes, in addition to -hetotal number of registered practi-
tioners in the country, medical assistants whose medical 
training is less than that of qualified physicians. but who 
nevertheless dispense similar medical services, including 
simple operations. Note that the definition of recognized 
medical practitioners differs among countries, 
Populationper nurse - Nursing persons include graduate, 
practical, assistant, and auxiliary nurses, as well as parapro-
fessional personnel such as health workers, first-aid workers, 
traditional birth attendants, etc. Inclusion of auxiliary and 
paraprofessional personnel provides a more realistic esti-
mate of available nursing/health care overall. 
Populationper h'-spital bed - The number of hospital beds 
ivailable in pul ic and private, general and specialized hos-
pitals, and rehabilitation centers. Hospitals are establish-
ments permanently staffed by at least one physician. 
Access to health care- Irdicates the percentage ofpopula-
tion that can reach local h1ealth services by the usual means 
of transportation in no more than one hour. Note that facili-
ties tend to be concentrated in urban areas. Some separate 
figures fcr rural areas show a much lower level of coverage. 
and hence access. 
Immunized - Measures the full vaccination coverage of 
children under one year of age for two of the target diseases 
oftheExpandedProgrammeoflmmunization-measlesand 
DPT (diphtheria, pertussis, tetanus). Coverage rates are sup-
plied by member states. Note that for some countries the ages 
at which children are vaccinated may differ from the recom­
mended ages.This is particularly true of European countries. 

Oral Rehydration Therapy use - Percentage of diarrhoea 
episodes in children under 5 years of age treated with oral 
rehydration s.lts or a physiologically appropriate household 
solution. 

Education (Unesco) 
Education (as a percentage of GDP) - Percentage, com­
puted as in food, includes government as well as private 
consumption expenditure on education. 
Primaryschool enrollment - Gross enrollment of all ages 
at primary level as a percentage of school-age children as 
defined by each country and reported to Unesco. Although 
many countries consider primary school age to be 6-11 years, 
others use different age groups. Gross enrollment may be 
reported in excess of 100 percent if some pupils are younger 
or older than the country's standard range of primary school 
age. 
Secondary school enrollntenz - Computed in the same 
manner as the primary school ratio, the age group again 
varies but is usually 12-17. 
Tertiary enrol!ment: science and engineering - Students 
enrolled in science and engineering fields of study at both 
public and private institutions at the third level, as a percent­
age of all students enrolled at the third level. Field of study 
means die student's main area of specialization, based on the 
International Standard Classification of Education defini­
tion. 
Pupil-teacherratio - The number of pupils enrolled in 
school divided by the total number of teachers. 
Pupils reaching grade 4 - The percentage of children 
starting primary school and continuing until grade 4, based 
on enrollment records. The data are affected by repeaters. 
Repeater ratepriuiry - Children in primary school who 
repeat a grade as a percentage of all enrolled children. 
Illiteracy rate - Defined here as the proportion of thn 
population 15 years of age and older who cannot, with 
understanding, both read and write a short simple statement 
on e' eryday life. This is only one of three widely accepted 
definitions and its application is subject to significant qu:li­
fiers in a number ofcountries (see Unesco's Compendium of 
Statistics on Illiteracy).
 
Newspapercirculation - Average circulation of a "daily,
 
general interest newspaper," defined as a news periodical
 
published at least four times a week.
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Social Indicators of Development, 1990 
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Social Indicators of Develop ment,1990 

Pakistan 
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Source: Gregersen, Hans, Sydney Draper and Dieter Elz. 1989.
 
People and Trees: The Role of Social Forestry
 
in Sustainabl? Development. EDI Seminar Series,
 
Washington, D. C.: The World Bank. Pg. 124-129.
 

Rapid rural appraisal 
Obtaining information to design and implement projects or programs costs money and takes

time, both of which are often scarce. Planners should not spend more on data collection than 
they must to get the information needed to design and execute a good project or program. Also,
information ge,-.z rally has to be generated in a fairly short period so as not to lose the existing 
momentum of support for a project or program idea and the flexibility in design that exists 
before commitments have been made. 

These two guiding concerns have led to a set of approaches to generating information ontarget populations. These approaches are referred to collectively as rapid rural appraisal
(RRA) (see Beebe 1985; Chambers 1985; Khon Kaen University 1987; and references cited 
therein). The newer thinking in RRA questions the earlier assumption that a direct 
relationship exists between spending more money and time and acquiring beter information 
(better in terms of ultimate proje,:t success) for two reasons. First, in many cases, additional 
information on more aspects of a community does not help to design a better project. What is 
ne ded is just enough relevant infomnaion on key factors to n.et the objectives and to provide a
framework for design that takes into account the wishes, needs, resources, potentials, and 
capacities of the local population. If the information needs are properly thought out, then in 
many cases only a few new items of information, combined with what has already been 
gathered and is known, will be sufficient for planning purposes. Second, more accurate 
information about a given event, resource, or need will not necessarily improve the social 
lorestry project design or decisions about it. Certain minimum levels of accuracy (which will 
van' from case to case) are ne,,.ed to reduce uncertainty in planning, however, i: many cases,
such levels are far below the levels that have lxn generatedl in existing surveys or community 
studies. 

In addition, all information about a community does not have to be collected each time a 
new project is planned. Planners can often draw upon a wealth of existing social science 
information and use it as a bae for quick verification in local communities. Too often planners
spend insufficient time exploring existing data sources--including those quite separate from 
conventional forestry sources-before undertaking a new survey.

In sum, planners often generate too much information with a level of accuracy that far 
e\cLeds that needed to make good project or program design judgments. Generally, the greater
the amount of information collected and the more accurate the measurements or observations 
made, the greater the time and resources that have been spent on gathering information. The 
key is to generate just enough relevant intformation of sufficient quality to permit making sound 
judgments on the issues addressed and objectives sought. This is what Chambers (1985) refers to 
as following the principles of "optimal ignorance" and "appropriate imprecision."

The RRA approach was born out of the frustration of field personnel who, on the one hand,
had learned about the traditional, lengthy, and costly field survey methods used in the social 
sciences and, on the other hand, were faced with limited budgets and a time constraint. The aim 
with RRA was to find some approaches that were fairly quick, low cost, and reasonably
 
accurate in terms of avoiding the common biases and problems associated with expert visits to
project sites. Of particular concern are types of antipoverty biases listed by Chambers (1985): 



* Spatial (urban, tarmac, and roadside). The poorer people are often out of sight of the 
road, having sold out and moved ?way. They tend to be concentrated in regions remote from 
urban centers and to live on the fringes of villages or in small, inaccessible hamlets. 

a Project. Outsiders link up with networks that channel them from urban centers to rural 
places where projects exist, where something initiated by outsiders is happening or is meant to 
be happening, to the neglect of nonproject areas. 

e Personal contact. Rural development tourists tend to meet the less poor and the more 
powerful, men rather than women, users of services rather than nonusers, adopters rather thaii 
nonadopters, the active rather than the inactive, those who have not had to migrate, and 
(inevitably) those who have not died. In all cases the bias is against perceiving the extent of 
deprivation. 

e Dry season. In many tropical environments the wet season is the worst time of year, 
especially for the poor, since it brings hard work, food shortages, high food prices, high 
incidence of disease, and high indebtedness. Urban-based professionals, however, usually 
travel in the postharvest dry season when things are better. 

a Politeness and protocol. Courtesy and convention may deter rural development tourists 
from inquiring about and meeting the poorer people. The visitor is also short of time, and the 
poorer people stand at the end of the line. 

Many of these biases can be reduced by using common sense and the type of investigator who 
approaches each community with an open mind and as few preconceived ideas about the 
community and its needs and ways as possible. 

In certain circumstances, more traditional, longer-term study of communities is justified and 
desirable, as in cases where past activity is being studied on an expost basis to gain general 
background information for future social forestry activity. Thus, RRA is not appropriate for 
every situation. Indeed, it can produce spurious and confusing results if not used with caution and 
understanding. However, RRA provides a starting point and a way of thinking that planners of 
social forestry projects can apply in the typical case in which they face resource and time 
limitations in trying to understand what is going on in project communities and to learn which of 
the four major constraints on local involvement-knowledge, resources, incentives, institutions­
constitute the major barriers to planning and executing a successful social forestry activity or 
project. 

Techniques for collecting needed information 
Social scientists, working with agriculturalists and other biological scientists, have 

developed a number of techniques for obtaining rapid rural appraisal information. Based on the 
work of Carruthers and Chambers (1981), Honadle (1982), Chambers (1985), and others, the 
following list of possibilities emerges: 

0 Examination of written records. This is a commonly used method, however, planners too 
often overlook written records in their haste to get into the field, particularly when 
government records are not readily available. 

e Informal delphi technique. Honadle (1982) describes this approach as a group discussion 
approach to consensus-building that engages informed persons in a dialogue that exposes 
variations in the interpretation of events, policies, or objectives. This technique aims to reach 
some degree of ag'eement in interpreting events through group discussion and is commonly used 
in many types of rural development projects. 

0 Confidential interviews. To the extent possible, the results of confidential interviews 
should be cross-checked and verified through several interviews or other sources. Often, 
confidentiality is difficult to secure, particularly in small villages. 

a Key informants. This is a variation on the interview approach, in which one key
individual is used as a filter of information; in a sense, the key informant is a local counterpart 
for the RRA team. 

* Formal workshops. In this common method, groups of villagers, trainers, or other persons 
that have key Information are brought together in groups to work on issues or problems; in the 
process, they provide the needed information for project planning or implementation. 

0 Direct observation of behavior. This approach is widely used to gather information, but 
can easily lead to erroneous conclusions if the observer is not adequately trained (box 7.3). 



Table 7.2 Inormation Categories for Baseline Surveys 

Demograp i ics 
" Population characteristics 
* Population density; household budget, time 'ose,energy needs 
" Rates of population growth 
* Migration patterns, employment 

Land tenure and land-use systems 
" Availability of land 
* Possession of the land
 
" Rights of allocation and use
 
" Security of tenure
 
" Land use (agriculture, livestock, other)

" Past history of human association with trees 

Social organization 
" Institution regulating access
 
" Organization units (family, lineage, village)
 
" Decisionmaking
 
" Participatory systems
 
" Economic cooperation mechanisms
 
" Distributional mechanism
 
" Traditional marketing systems
 

Cultural attributes 
" Religion
 
" Perceptions (of change agents, of forestry)
 
" Values 
* Cultural practices, tradition 

Incentive structures (role ofp 
" Economic (market)
 
" Social (nonmarket)
 

e Ground observation of physical conditions. A most important part of rapidreconnaissance is the reporter's ability to observe key indications: condition of crops, type of crops, condition of soils, housing standards, general health conditions. 
e Aerial surveys or inspections. This variation on direct observation can be extremelyuseful if appropriate proxy measures exist that can be identified from the air or from aerial 

photos. 
a Village sample surveys. Persons are picked at random or systematically and then 

interviewed. 
In most cases, project planners use a combination of these approaches. For example, directobservation should always be part of a RRA no matter what other approaches are used. The

advantages and disadvantages of most of these techniques are indicated in table 7.4. 
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Table 7.4 Data Collection by Rapid Rtunr.jissance 

Data collection 
approach Advantages 

Record Language bamer is lc,,end. 
examination Do-uments can be rc, ewid at 

cuneiueoce of intcr, icser; 
dos not disrtpt staff 
activities. 

Informal Facilitates participation and 
delphi exjr uerp.r.,nal 

lnea,,-s .tccuracy of mcaning 
imputed by researchers. 

Increaes mnple 
represiutualvcnv-s. 

Cen1erate5 data bejond 
interetew design. 

LAcw ),mt. 
Can Kcgin ,ialogue among 

partwcip hnts. 

Confidential [rotects informer. 
interview /.lho.'s ac,-ss to eampIci 

of adcuil dynamics. 
Increa,. extremes and 

range if pvrspectr c. 

Key Useful in clarifying issues, 
inforr.ants testing condusions of the 

investigator. 
Acts as hiter to avoid 

culturally objectionable 
questiuons or data gathenng 
techniques. 

Key informant linked to key 
decisionmakers can help 
prepare atmsphere for 
relport. 

Involvement in pruxes can 
buld skills of informant. 

Workshop Builds capacity as well as 
serving as Information 
collection technique. 

Promotes interest and 
receptiveness results on 
the part of participants. 

Can lead directly to 
identification of strategies 
to improve situation. 

Communicates information to 
decisionmakers as part of 
collection process. 

Can produce formal commitments, 
recommendations, or analyses 
based on group effort. 

Direct Provides primary data. 
observation Does not disrupt routine bias. 

Can expose data not 
anticipated by investigator, 

Low cosL 

Liiadantages 

Records are often inaccurate or 
inappropriate.
 

Dilfiult to c-stnate sampie bias.
 
Limited range of vanable covered
 

can be ifL"ytime consuming. 

Nfiniumi extremes and range of 
j ipev,-sby inducing 

Emotionally tax ing. 
.lay require interpreter. 

Esfu-r View of Informers. 
Suseptible to donination by a 

striong personality. 
Disrupti staff activity. 

Usually highly biased.
 
Eni'tinally taxing
 
Re,utrcs leads fron other informants.
 
If Interpreter is required,
 

protection is loit, interpreter may 
tilter Information. 

Sample may be lmuted or 
conhfidentially imposible in some 
settirugs. 

Bias or perspective of key 
informants may have undue influence 
on resuiltis. 

Exce-ssve time may be required to 
identify the best informants. 

Sonic informants may alienate 
piuple who are key to 
Implementing recommendations. 

Rapport between key informants and 
evaluators is tsential. 

Costly in terms of staff or 
beneficiary time and effort. 

Requires scarce facilitative 
skills for evaluators. 

Status difference among 
participants may affect 
attendance. 

May be confounded by investigator's 
presence. 

Susceptible to misinterpretation 
by researcher. 

May contain seasonal bias. 
Lack of representativenesa. 

Source: Honadle (1982). 



PARTICIPANT OBSERVATION 

Note taldng is the primary means of collecting field data as an observer. Usually, the 
observer has developed some guidelines prior to entering the field with respect to the particular 
phenomenon that will be observed. For example, in our exercise we will be observing rural life, 
with particular attention to the use of land for agroforestry and other forest-related activities. 

Although we will be taking some notes as they occur, generally detailed notes are taken 
after leaving the field. For this reason it is often helpful to jot down "memory sparkers" so that 
later you can write down more details. "Sparkers" include the cast of characters present during 
the observation time; details in the physical scene which are unusual; critical verbatim comments 
that capture the central meaning; and any incongruent aspects of the scene. 

After leaving the field, the general rule is that as much time is needed to write down 
what you have seen as the tine you actually spent in the field itself. Notes should be written 
after returning home or the next morning. It is advised that you take down notes under different 
headings. 

It is suggested that you keep five types of note materials. 

Running descriptions - describing events, people, things heard; the physical setting -­
often drawing a map is useful. The notes sho'ild include raw actions as they occur. 

Recalled material that had been forgotten - one day's observations may help recall 
earlier incidents. Recalled material should be clearly labeled as recalls of earlier material. 

Ideas that interpret the meaning of a situation - It is suggested that notes which offer 
an analysis of the situation should be set off in squaie brackets, so that when you go back to 
them, you will be able to differentiate what you interpreted about a situation from the raw 
description of what took place. 

Personal impressions and feelings - subjective reactions you have as an observer; must 
be labeled as such so that you can separate them from other types of notes. 

Notes for additioial information - notes to remind you to take an extra look at 
something or to discuss something with som:!one else. 

Analyzing the Results -- The task of analysis is to bring order out of the chaos of your 
notes! It is suggested that first, you should look for repeated patterns and common occurrences. 
Second, you should consider the converse. What is unusual, atypical or rare? The dominant 
cases reflect universals in a study. 

(Source: Baker, Therese L. 1988. Doing Social Research, McGraw-Hill, New York. 
pgs. 241-44.) 
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Gender Analysis in A ricultur 
Hartford, C': Kumarian Pres. 

Kenya: Part I 
Planning 

"Let me give You some background," said Anna. "As you know, there 
was a terrific rcspouise to the president's tree-plinting campaign. As a re­
suit, the Kenya Forest Department has begun to modify its emphasis on
plantation management for timber pr(tluction and is developing a rural 
afforestation extension scheme. Ilowever, it does not yet have tile capac­
i:y in extension or seed produ(lion to meet farnt-rs' needs. Up to now,
they have relied on nongovernment organizations like CARE to propagate
and distribute seeds io the groups with which they work. But this has 
been on a small scale. Now, the Forest eparinient and CARE want to de­
velop a district-wide schene, and 
 the Forest )epartrment wants a model

for their own 
nral extension service. CARE is interested in the provision
of fuelwoK for subsistence level farmers, Somtlnhing which would benefit 
farmers as well as slow local deforestation. The overall objective is to hn­
prove rural welfare in Siaya t)isrict through tree planting. To do this, theproject goals are to learn what slcies and what planting arrangements or 
configurations are suitable for different environments in Siaya, It) prcxluce 
more seeds and seedlings, and to train personnel for working with farm­
ers. Parallel to this, CARE will be Introducing those great new cookstoves 
which are so efficient.". 

As Anna put down tie phone, David six)ke up, "Tell me what you
have been learning in tie Mazingira )roject about working with groups."

Anna answered thoughtfully. "Well, as you know, we originally set 
up new groups with tile idea that they would start nurseries and together
have a demonstration plot. We were trying a nuimiber of interventions with
both indigenous and exotic siecies. Alley cropping and border plantings
with fast-growing, multipurpose trees were tie most common. We are try­
ing anything we can get which is known to provide fuelwc(xd and not
harm crops. Gre'iillea robtsla, mostcassia sit.anwca, and Leucaena are 
common, but we are trying many more. Now in each nursery, many dif­
ferent varieties are being grown and we are planting tie best wedlings
with farmers' crops. But there wasn't inuch sustained interest. "The con­
munity plots really didn't go. Instead we are now working witll individual
farmers. Our field workers are walking with tlhein over their land, devel­
oping maps, and then designing trials which fit each farm. We have axut 
eighteen trials going now. This line-tuning of farmers' own agroforestry
systems to accomplish their own objectives within their own constraints is
attracting much more interest, and we are learning more about time |xten­
tials and constraints of agroforestry. We've been monitoring the.n regu­
larly and have a pretty gxxl list o what species grow best in each zone.
 
We've c(ntinued l(oking at Iboth indigenlous and exotic species and are
 
beginning 
 (o get some ideas about which new (noncustoniary) species 
may be substituted for known species, hut provide better benefits through
faster growth, better versatility, or less compelition with crops." 
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KENYA 
Area 584,000 km 2; 17% classifled as medium or high potential for 

agriculture. 
Population 15,327,000 .1979); growth rate 3 4%, rural population 87.6%. 
lncome 	 Gt)P/capita: Kenya shillings 2,800 (19180). 

Sources. tourism. 
Exports: coffee, lea, sisal, pyrethrum. 

Ecological
 
Zones Vzried. CoaastA bell bordering Indian Ocean, central Ilighlandl,
 

northeastern desert and seniudewri, southwestern lakesioe. 
Elevation 	 Varies front sea level to 5,1Y) in 
Rainfall 	 Variable hy district. 
Currency 	 Kenya shilling (Ks.h) K.sh 20 - tUS. $ l (195). 

SIAYA DIsTICT 
Area 2,000 km 2 centered on equator. 
Population 474,516. Density ranges from 232 kit 2 in tikwala (north) to 143 

km in l1ondo (south). 
Income Nonh: faming and remittances from off-farm labor. 

South. fishing, livestock, and faiming. 
Topography Generally flat and undulating interupted i)y scattered rnges of 

hills. Two main rivers, Yala and Nzoia. 
Rainfall WO mot on stores of lake Victoria to IO0 mm In north. 

Patterns: long rains -March to June (sustained). 
ator r.:irts--August to November (short burst). 

ELevatIon 1,140 m a1 lake shore to 1,440 in in hills. 
Temfmature North: cooler. two crop system. 

South: (.rc can). 
soiLs 	 Extremely variable; widespread low fertility and poor drainage. 

Lake shore: heavy, px)ly drained clays (lBlackcon or venisols); 
Central south: randy soils; North: well-drained red anms. 

David locked up from his notes. "That's interesting about tile groxups. 
As you know, most of our researchi has been focused on individual fams. 

I have a colleague who is l()king at land use problems on a larger scale, 
particularly soil erosion. She began working with women's groups in 

Kathama, in Machakos, to see to what extent they could help with gully 
reclamation. She found that they were organized mainly to ielp each 
other in labor exchange; that those wht join do m) because it is helpful io 

them individually. Ste also said not everyone can loin becaus, of the lime 
requirements-poorer women with, small children just don't have tile 
lile. There are a few men in tIhose groups tx a. Siice attluirillg iulw<l 
and fodder had been idenilied as prt)hlemus in (tiht area, sIte thought 
grotup menbers would be illaeresed in planting htiel anti fodder trees in 
gullies. However, groups were more intterested in starting nurseries for 

tree seedlings to plant on their own armis than in gully reclamation. Still, 
tile nurseries seem to be working out well." 
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Anna leaned forward. "We have not yet done group interviews, but 

are planning to at the end of this season, evaluating the experimental 
plots. We have found that fast-growing legumes, such as Leucaena, have 
enormous appeal to farmers because of their fast growth and what they
have been told alxut nitrogen-fixation. Leucaena does grow fast, but so 
far no plantings have been as bushy and fast growing as the ones we've 
been told about from the Nigerian experiments. Grevillea is also very 
popular since it produces poles without interfering with crops. Indige­
nous trees are not very po)pular, in large part because they are not new 
and farmers see little reason to plant them: l'hey grow by themselves.'" 

David n(xded, "By meeting with the groups and with individual mem­
bers, Mary has learned a lot about different niches for the planting and use 
of trees. Apparently, for fuclw(xd and fodder there is liberal access to trees 
In such places as public and semipublic grazing lands and along roadsides. 
Even on private lands, nonowners have .some access rights. This is often 
the main source for poorer, often female-headed households. This was new 
information to the researchers carrying out trials with individual farmers. 
She also told me another story alut this area. Three of the men farmers 
doing trials were raising their own seedlings, hut women in their house­
holds were collecting and transporting the water. During the drought, they 
put their feet down and refused to transport water for seedlings from the 
only water source which was over two kilometers away.* 

"Hmm. Water is always a problem," Anna replied. "l am undecided 
about whether to begin with groups which already have nurseries, or to 
start new ones. The Mazingira groups were mixed, but most of our farm 
trials have been with men farmers. We found it extremely difficult to get 
information about fuelwood availability. The field officers and I have 
talked about this a lot and now are making a special effort to ask women 
about fuelwood-and we are getting some answers. Men clearly weren't 
interested. Now if you ask them about timber, or poles... 



"What you learn there could he useful to ICRAF as well," David de­
clared. "We are finding at Kathama that some farmers, the men doing tri­
als and some of the women from tile groups, are taking some of the 
species we've introduced and are planting them dillerently, or taking their 
own species and planting then in our recommended patterns Some of 
their experiments are quite interesting. For instance, the original plan 
called for the classic alley cropping recommendation of using lh'ucaenia 
and Cassia for mulch. Instead, they used I)iomnasIs from fencerows and 
dispersed trees and put it in cow pens, a son of precomptosting, before 
putting it on cropland. In cropland, they planted fnit trees or used tie 
multipurpose trees for fodder rather than mulch. In general, women 
wanted fruit and fodder trees in their nurseries. Alley cropping as it was 
originally set up in our experiments has nearly disappeared." 

"David, do women plant trees in Kathama? I have heard that only 
men plant trees in Siaya, but we haven't found that elsewhere." 

"Women do plant trees in Kathaina," David replied, "although it was 
traditionally a few men who started nurseries and learned horticultural 
techniques. The recent project activity has made this knowledge available 
to most women in the community and they use it. Ilowever, there was no 
strong talx) against tree planting by women. We worked with individual 
farms and most were headed by nien, but a few were actually run by 
women whose husbands were away on wage employment. They usually 
needed to consult with their husbands about whether and where to plant 
any introduced trees. Now in Kakamega, just northeast of Siaya, there do 
seem to be such strong beliefs, but some species which grow low and 
bushy such as Sesbania sesbap are considered 'women's shrubs' and 
women harvest them regularly. The real resistance is to women planting 
commercially valuable timber or fruit trees. Well, I must go. I will think 
about an experimental program. Let's talk next week. Good luck with fin­
ishing the plan." 

After David left, Anna reviewed the information she had on Siaya Dis­
trict. and the reason.% that CAR" and the Forest Department had picked 
Siaya. The district had a high energy demand and the potential for serious 
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deforestation. Farmers were seeking assistance in tree development, and 
the district forest officer had demonstrated great enthusiasm for decentraliz­
ing seedling proluction to small-scale nurseries, within closer reach of 
more farmers. Here there was mtmeritun to build upon. Finally, there 
were many local nongovernment organizations and community groups, but 
the district was not overly full with assistance Irom other donor agencies. 

Siaya presented a wide range of agroeccological conditions, which 
constituted 1>0111 an opportuility and a cllllenge to the agroforestry pro­
ject. Soils were extremely variable, with widespread problems of poor fer­
tility and inadequate drainage. The district's complex meIsaic of land­
forms, soils, and chmiate was traversed by tw( main rivers (the Yala and 
the Nzoia) and numer(jus small streams. Together with the Yala Swamp
and over one hundred kihlmieters of LIaeshoic, these featuires constituted 
one of the great resources 0l tie district. The availability (If water from 
rivers, swamps, or lakeshore could be a major advantage in tree planting,
although wat-,rlogging of soils might 41so limit tree planting and cropping 
activities in farmlands near water. 

The natural vegetation in this landscape ranged from remnants of 
tropical rainforest in the extreme norheast to riverine forests, swamps, and 
dry acacia woodland in the south. This represented a large pool of local 
tree and shrub species to choose from, although little was known about 
most of them in forestry circles. Moreover, many of these species were dis­
appearing, since they could not repl(ihlce naturally under current condi­
tions. Most of the trees in Siay.' District were scattered isisolated individu­
als or clumps in grazing :ind, cropland, and homesteads. Both natural 
forest and swamps were nder heavy pres.sure froma harvesting of timber
 
and papyrus respectively, as 
 well as a strong tendency toward conversion 
to cropland. "lerewas in fact a clear case for growing trees on farms in
 
most paris of the district, acro:,s is!l of the ecological zones.
 

The higher potential, cocler and wetter zones in the north had 
 two 
cropping seasons and could produce crops such as coffee, while in the 
south farmers straggled to raise a single crop of sorghum and millet, with 
perhaps a little .L, ,nm'r cash. While residents of northern Siaya relied 
almost exclusively on farming and remitlances from absentee men em­
ployed in cities and lea and sugar estates, the people in tile south mixed 
farming with fishing and/or livestock prodLuction as major activities. 

One of the most striking differences Ibetween the northern and south­
ern extremes was the density oif populatioml.-intensity of land use, and 
size of landholdings. In the north ino.t (Ifthe area Was occupied by crop­
land plots (If one or two hetares, separated by hedges and occasional 
pastures. Trees were found on fencelincs, in home compounds, and along 
stream banks, with a few so attered incroplands. In the drier south, crop­
land plots of one to(five heclares were scattered within the large tracts of 
pasture, fallow, and cC'casional patches of dry woodland. Aside from the 
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also scattered throughout the grazing land, were
woodlands, trees were 

as isolated or ir­
fairly conce-trated in home compounds, and appeared 

George, the dis­
regularly dispersed ;ndividuals in cropland. According to 

trict forest officer, the scattered trees in croplands or fallowed areas were 

bush clearing and tolerated for their by-products, or re­
either left after 
sulted from spontaneous regeneration. 

except for roadsidefew free trees left in the northThere were very 
for stickwo(ol and 	fodder. 

shnbs which were heavily used hy women 
high quality fuelwoxKl were all com-

Timlber, poles, cral't 	 wood, and even 
trees or preferred species

mercialized die to the relative scarcity of large 
provide

in the landscape. Large, old multipurpose trees wliilh used to 


being cleared f[r a single purpose, char­
abundant pxls for fodder were 


coal. Planted cypress ,.nd eucalyptus were conhillon in small lots and on
 

in the la!eshr e communi­
property boundaries. In the south, especially 

ties, the demand for fuelwood to smoke the commercial catch, Nile perch, 

land and trees which suipplied the 
placed heavy pressure on the same 

fodder requirement 	 for livestock (cattle, goats, sheep). These open lands 

frontier for expansion of cropland. While there
also constituted the were 

left in the south, the environmental conditions
still more free trees 	 were 

tocause more 
grow new 

much harsher, so the deforestation would serious damage 

soil and water resources and it would be more difficult to 
observed are 

trees. (The traditional agroforestry practices which Anna 

summarized in Appendix 7-C.) 

In Siaya District, land was adjudicated and registered, usually to the 

privatized and fenced in the 
male head of household.S Almost all land was 

by county councils. Some 
north except for hilltops and swamps owned 

or water access points which
clan elders also held private grizing lands 

in the
used by other clan members. By contrast most of the land 

were 
open to shared

south, except for cropland, was not fenced and was use 

for grazing and gathering, even if it was officially private property. Cattle, 
lan( scape outside of 

sheep, and goats also wandered freely through the 

the cropping season, which was a major constraint to tree planting. 
could he 

Because the Forest Department was interested in what 

learned abx)ut extension from this project, Anna had interviewed people in 

areas to find out 
each of the government extension services serving rural 

what their field offiers did, what training they had, and whether there 

were women extension officers. The Forest )epartment and rural afforcsta­
weretwo years postse,-onclary education and

tion extension workers had 
had little or no training in agriculture or 

familiar with timber 	species, but 
w.,n in the Forest Department extensionwere no 

men and women.
agroforestry. There 
service. The agriculture extension staff included both 

three years of pfx)s secondary training, all in agriculture,
They had two to 
with a little training in communication skills. The extension workers of the 

Ministry of Agriculture, all women,
Home Economics Division within tile 
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also had two or three years postsecon(lary tralining, with at least half oftheir program in agriculture. Colmunity development workers from the Di­
vision of Sxial Services were lisc) all w men and had Ieen trained to tileB.A. 	 level. They had little formal traini ng icl :agiculture and no ne in I resty.

On an early field trip, Anna had 	becn taken around l)y (eorge, the
district forest officer, to get feela for the differences in agroecological 
zones and some of the nurseries ;dready estahlished. According to the for­est officer and oier people she met, there were basically four types of 
groups with which CARE might work. Soime groups were officially orga­
nized and linked with schools, churches, or chiefs; there were also nu­
merous women's groups that were registered with the government
otherwise ulnaffilia ted. All tie woniren',s grtips had a few male 

but 
ieml ers

and sonic were fifty-fifty. All the groups were L.uc the local ethnic group,
and 	were principally clan I:tsed. The four types of groups to be consid­
ered were the following: 

1.ChiePs or sub.h'ief's nursery groups. Such nurseries were set ip after
the 	president had urged chiefs to make trees available for planting.
They were assisted directly by the Forest Department's technicians
with seed, tools, and advice. Fartners worked in the nurseries, often 
with tile understanding that they would I e paid later by tile govern­
ment in cash as well as in seedlings. In practice, payment most often 
was 	not forthcoming, and apathy was Ieginning to set in. 

2. Church-based women's group nurseries. Such groups may or may
not have been assisted by tile larger membership of their churches. It was hoped that assistance to such groups would have a spread effect 
to tile larger comunity thrrough tile Clurch. 

3. Nonaffiliated hal women's groups. 'lice Kenya Government )ivision
of Social Services had indicated that in Siaya l)istrict tlcer.. were a large
number of women's groups struggling, not t() succesfully, with in­
come-generating projects which ctul use 	sotm1e help. lice district for­
est 	officer was aware of' many such groups engaged in development
activities, as sonce had applied to tile Forest lk'partment for assistance. 

4. Primary schools. The )istrict Frest Department stated that many
schools had small-scale tree nurseries and many had applied for 
assistance. 

Anna asked her secretary to hold all calls. She would take tile rest of
the 	afternoon to work on a plan for the project that would achieveCARE's objectives to help with deforestation, to develop a model which
could be used for ftie Forest )epartment's extension service, to incorpo­
rate research into tie extension proxess, and to identify and provide assis­
tance for the best designs and species for different uses. 
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STUDY QUESI1ONS 

1. What are the ways in which women's andimen's roles and prefer­

ences are likely to) influence the introdluction of agroforestry practices 

or species? 

2. 1,'w can the proposed project lne designed to encourage access for 

or benefits to women? 

3. What is an appropriate job description for extension field staff?. What 

criteria should be used in choosing staff? What should Ie included in 

training? 

NOTES 

I. 	The International Council (n Research in Agroforestry (ICRAF) was established to 

undertake research on agroforestry practites and on species which could N. incirlx­

rated into farming systens. For one year it ran a Kenya Agroforestry Tree Seed Project 

to identify and obtain tree seed appro~riaiite f Crlst in agoroh restry projects designed 

hy ICRAF wilh collalorating Kenyan in!titonts. 

2. CARE International in Kenya (CAE Kenya) is a nongnCvernlment organization whilh 

provides assistance to) comunily tievetpmen I'revious t t e Siaya project, CARE( 

Kenya provided financial assistance and projct personnel to the ICRAF-sponstred 
Project and the Mazingira Institute's Agroforestry PlotsKenya Agroforestry Tree Seed 

for Rural Kenya Projecit Other CARE at tivitics in ten distritis in Kenya are improve­

ments in water supply, wonten's income-generating projects, primary schosl assis­
tance, and assistance to youth px)lylechltm institultes 

3. 	 lhe Maingira Pro ject was a joint pr itrj orf Ihe Mazingira Institute (a private consult-
Ing grotp which fcI ses on social re .-tth air ed at low nomine ix)pulalions), CARE 

Kenya, the MetCnonite Central Conmmittee, and ICRAI:F It was intended to examine [lie 

; .,iential for promtiling agrrrforestry land-use Jrractices among stmall holder farmers. 
This was to 1e done through col.tl'alttiotn between local, nongovernment organiza­
lions arti external nongovernment alvisitty organi/ations. It was tile li' effort to 
have the scientists, ICAF. provide technical as.sistante to community groups. 

4. Wlln the CARE proje( began, agricultural and forestry researcth were Ixth done under 

the auspices (;f the Kenya Agri'ultural Itesearth instittle (KARl). This was later split 

into two institutions with 2nd," agr intcluted tiIe of work offl ihrrestry in scorpe 

K.FI. We have iherefore used K.FRI throultot thIe text
 

ori ginally field communally5. Since the late 1950s, much of the land it, Kenya whir It was 
has been measured, -'judicated, and registered to intdlviduiwls as private prolirty. The 

replacement of traditional communal prly rights by private owners tp has been 
accompanied by an erosion of the traditiotnal responsihilities and prCiections of men 
an!c women. Woren, particularly thoise widowed. divorced, orr less favored wives, are 

especially vulnerahle, sinte the absence r f a Ishand or a husbrand's disfavor is not 

balanced by an enforcement of traditioral lights. 
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Kenya: Part 2
 
The First Nine Months
 

David sat in the shade of the Albizia corlara tree under which people 
had gathered for discussion for many years. Its extensive leafy branches 
made a cool retreat from the hot sun. In front of' him was tile Nyasanga 
group's community nursery. At tile moment five women, whose shift it 
was, were bringing water from tile neaiby stream and watering each 
seedling. Others were pricking out emerging plants from pots where 
more than one seed had germinated and were planting them in empty 
pots. Later in the afternoon, the CARE field officers would conduct a 
meeting with all the mmCnemers o1 the roup). The practice of arranging 
meetings to coincide with regu:ar woruk days h ad resulted in g(xXl atten­
dance of working menbers. As David rested lie thought about how the 
project had started and how far it had coei since his conversation with 
Anna nine months previously, lie was now the project manager, and four 
field officers had been trained. Three nmonths ago, nine groups began 
growing CARE seeds, sometimes in the corner ol a nursery devoted pri­
marily to timber species, and they would soon bw planting out seedlings. 

David was particularly pleased with how well the field officers were 
working with community groups. Mindful of tile need to create a model 
for tile regular Forest I)epariment extension service, Anna had decided to 
experiment a bit with what made a g(kl extensiommofficer and what mini­
mum education level was necessary. She had intervicwed a num-ber of 
people and had selected those who showed Icadership skills and who 
had a variety of ethnic and educational backgrounds. James was a gov­
ernment extension agent who had worked with l)avid in Machakos and 
had a three-year postseconda-y diplotna in agriculture. FIancis had gradu­
ated from a secondary school with an agricultural curriculum and had 
spent two years doing extension work wilh a conimmercil firm. Joyce was 
a teacher with a home economics diploma. Hlubert had been a CARE field 
officer who had worked 1'()r a year oin the Mazingirai project. 

The training progriin had been carefully designed to imake the field 
officers critical analyzers of any kind of development effort. Anna and 
David wanted the field officers to recognize that they weren't experts" and 
that they needed to find out what tie prohlenms were and be problem 
solvers. To do that they needed diagno.ti aMid interviewing skills as well 
as information about agrofoi :stry technologies. The training had begun 
with hands-on work at the nurseries of' tile Mazingira projct with a par­

http:diagno.ti
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ticular emphasis on record keeping. 'lis included documenting seed col­
lection and supply, seed treatment and management, storage, and when 
planted. They also tried out and discussed ways to keep gro,ips motivated 
about their nurseries.
 

In conjunction with the hands-on experience 
at the nirseries, tile 
trainees did classroom work on l)iagnosis and Design (I) and D), care­
fully taking apart each step of the 1) and 1) methodology, and they 
learned about different components (species and varieties) of agroforestry 
systems and about their arrangements and management. They learned to 
do farm sketches and diagnosis and how to follow up after planting. They 
practiced interviewing with role playing, eventually interviewing the trials 
farmers of the Mazingira project. To give them experience with groups, 
David had taken them to Machakos for a week. lIe had taken special 
pains to make sure .Joyce was Ireated equally .as a full member of the 
team. lie insisted during that week that all the chores of housekeeping be 
rotated among the lean inemn'lrs, leaving them no chance to leave Joyce 
with all the cooking and cleaning. The group interviews at Kathllama were 
extremely productive. Once the team learned to make special efforts to 
ask questions of women, they learned a wealth of information about in­
digenous trees and uses. 

For three weeks the group Inveled to a number of tree projects, vis­
iting large- and small-scale nongovernment organizations, individual, self­
made innovative farmers, and school teachers who were well connected 
to communities and knsidered community leaders. This was to help the 
trainees learn about different project approaches as well as add to their 
inventory of possil)le interventions. Finally, they made a field trip to Siaya. 
Anna had held off on picking groups and had asked the trainees to inter­
view a variety of groups and take part in selecting them. They had slnt 
ten days interviewing local groups within each of the four categories. 
They were to look for groups which net these criteria: proximity to water 
sites and to a demonstration site, group provision of building materials to 
provide shade, secure tenure for site, evidence of group stability, high 
motivation, and willingness to meet the project's terms of assistance 
which would include a lot of interviewing. The nine nurseries chosen rep­
resented diversity in agroecological zone and group organization. One 
was a school group and two were chiefs grouips; all three had begun tree 
nurseries from which seedlings were sold. Six women's groups were se­
lected--they had come together for various purposes: community gar 
dens, labor exchange, crafts, or cooperative marketing. 

Traveling with an expert on indigenous trees, the trainees had spent 
ten days touring the district, identifying indigenous species and current 
agroforestry practices. 'ely learned that in Siaya planting was identified 
with new trees, usually timber species or fruit trees. Indigenous trees 
were viewed as something already there, to be used or managed. 



The final week of training had been on formal communication skills,incorporating concepts of "I'l okay, yoLu're okay.'" 'llis was done. to re-Inforce the idea that extensioni in this project would nt be top-down.
Fammers were to be recognized as knowledgeable about their own prac­tices and as already practicing agroforestry. This was a distinct shift fromearlier practice where I) and i) had Ibeen used to learn about farmer cir­cumstances, and that information used to design agroforestry technologiesto be brought back to farmers as something new. Training also focused 
on techniques wlich would help ensure an equal voice for wouien andincluded role playing with each other, pretending to be shy woinen oroutspoken men, wealthyor versus poor farinier. The inplenmentalion
plan called for working with local groups to accomplish the following: 

1. Identify needs for trees in their area (diagnosis). 

2. Select appropriate species and general configuration (design). 

3. Select with individual farmers goxl locations and configurations on
their famis for planting tiees directly (on-farm design). 

4. Establish and manage nurseries F,)r raising the selected species. 

5. Establish demonstration sites near nurseries. 

6. Develop appropriate tree management practices. 

7. Monitor and evaluate activities and tree and crop performance, in­
cluding participant judgement as a basis for mo(lification or redesign. 

The seeds given to the nurseries during the first seasoin were chosen
 on the basis of Mazingira project experience: species that popular in
were
those project environments and which seeined suitable for the respectivezones of Siaya, and species for which seed was available (see Appendix
7-D). The earlier inventory of' indigenous SpeCies 
 was taken into account.
The established nurseries often had received iumln_.i and fruit tree s ecies
earlier from the Furest l)eparlmnenl.
 

At the beginning of' tie year, the nurseries 
were given their materials
and the field officers trained them in gooxl nur.Si-y prncties. The initialpackage of suprx) consisted of funls for a guard, a wheel barrow, water­ing cans, a hoe, a rake, poflylags for seedlings, and itee seed. F'inphasis
was on self-management of the nurseries iralier than leaving them to a paidcaretaker. Working through groulS seeied to have Iel a gxx choice,
since there were minany well-organized groups ill Siaya and there was not a 
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tradition of raising seedlings on individual farms. Sxn the first seedlings 
would Ix- ready for planting out and exiension team members would begin 
making regular visit:; to nembers of ihese groups to assist in on-farm de­
sign and management. I)avid estimated that most nurseries would have one 
thousand to two thousand CAIRE. seedlings for planting out. 

The plan also called for trials to evaluate introduced species under 
different agroforestry arrangieits1t anId undor (lie ecological conditions in 
tie district. A KE|RI field officer had I.een assigned to set up the trials at 
five research and denonstratio n sites ass( ciated with nurseries. David 
would be neeting with him the following week to go over tie designs. 
Close monitoring of farner practice was also called for. The project would 
change as more information was learned about the possible roles of agro­
forestry for small fariners in Siaya. 

The nine nurseries had been established as concentration areas 
within each zone. The results oIhthe rials and the 1) and 1) and extension 
done with these groups would be the basis of tie technical packages pit)­
vided to nearby grotps. 

l)avid and Mary (his colleague fron ICRAF) and the field officers 
were conducting interviews with each of the nine groups so that tile pro­
ject staff (and ICRA) could develop a general procedure for diagnt;stic 
interviews with community groups. In previous diagnostic work by ICRAF 
and CARE, conntilily interviews had come much later in tile process. 
They hold to get a good description of tei existing system and how it 
worked and to identify land use )ro)lemus that might be solved by agro­
forestry interventio}ns. This fo)rmat would allow the team to poll group 
membeis about types of trees and planting niches already of interest to 
them, and it would spur discussion among the clients themselves about 
some of the issues raised. 

David read over his notes from tie seven groups that had been inter­
viewed so far (Appelndices 7-I" and 7-F). Several things were already evi­
dent: men and women had different knowledge, different ownership and 
access, different tasks, and difkrent uses for trees. Men were interested in 
fodder and building pdiles, especially for sale; women in fuelwxxJ; tx~th in 
soil improvement. S(me groups, pariicularly in the notIi, high potential 
area, were primarily interested in nurswries for income generation; that is, 
in selling popular seedlings such aIs l-tcalulis or Citrics for cash. Near tie 
lakeshore there was a high denand for fhelwoxxd for smoking fish. People 
bought fuelw()d, or, if they couldn't afford it, ised shrubs or Eiuphorbia. 
Women paid for it with their own noney or with noney from remittances. 
Some, hut not enough, I'utelwood was available on the roadside. In the di­
agnostic interviews, men were readier to speak up than women. The field 
officers were able to offset this by directing their questions to women, ask­
ing questions alxut which they would have special knowledge, or by ap­
proaching them with questions later when they were alone. 
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In the discussions and pooling of notes which had followed, the 
team had noticed that it was ranking, rather than defining, the problems
that divided people more sharply. In many cases nen and women recog­
nized each other's problemis and woild mention thenm if asked specifi­
cally, or would accept the oithers' poiint if it was raised, but they usually 
disagreed ol tile relative inilitince of sonie proihleis and their solutiofn. 
Overall, Ib)h ntn and women agreed tIen need lo iilirove yields, ex­
pressing all indirect concern for so ilfertility and overall soil conditiofn. At 
the end of the interview, group meml)ers indicalted where trees could be 
planted and what species they would like to plant. The groups ()ftcn
chose the popular forest deplrlnllent speci.s such as h'ucay)ptus .%j)p.and
 
Cupressus lusilanica, or the leV tiCeS, Such as .cLucae'iaand Glirckii
 
sepiurn. The group interviews had Ccnfirnlred the acti e use of a nunllmer
 
of indigenous or naturalized trees and a strong interest in fruit trees.
 

David's notes indicated that die nMain gender issueS to surface 
were
 
whether women could and wouctld plant trees, whether own
they could 
the trees or use their proxlucls (whtlher the treeS Were plalled by them
 
or not), and which types of' trees they would like to plant. I)uuing time in­
terview at Ginga, the group meml xrs replied alutmost unanimously that a
 
man (head, son) would llant tile tiees an I wold bIe considered the
 
owner. When the womien were qteStiOndI futilhtr albout how this would
 
affect their access to tile trees and trCe plrluiS, tihe wo lmen found this to 
be a strange question. Mary had i ec'iunted to them tile experience of 
some women in a neighlx)ring district who hal helped to raise and tend 
trees planted and owtned by their liusbamid. or sons. They were denied 
access to the trees f(ir c(ppiced fut-lwo)t.l, since tileinen were keeping
the trees for building poles, and the species and mlanagement )ractice did 
not provide much at all in the way of fuelwoxld by-products. The ques­
i(on therefore was whether itese Wo imen fe-lt that planting and ownership 

by men could result in such a situation, An elderly woian leader itnnedi­
ately replied, "One would not cook for such a man," to which first tihe 
women and later tie metinodded in agreelneril. One of the elder Inen 
said, "That would Ibe just.* lhe teami had agretd to let the question rest in 
the capable hands rif the Ginga ColUnunity witho)ut further concern for 
the moment. 

In Nyasanga, where Ixi)tli men and women were farmers but where 
there were many absentee men and a clear division of responsibilities be­
tween men and women when I×tlh were present, these differences stir­
faced in the voting o)npriority farmi needs. After listing all of the pro)blems 
and needs that might be addressed by agroforestry technologies, the 
group had voted for their top-ranked choices. While everyone seenled to 
agree on declining crop yields as the nutber one prol)em, some contro­
versy arose over the importance of fixlder. The tean had noted the ap­
parent disagreement I etween s(ummegroup ineinn.-rs, and James (the dis­



188 KENYA 

cussion leader) had continued on to tie next item, fuclwood. When 
nearly all of the women present registered their vote for fuelwood as 
number two, several men objected, accusing theii "... but you pro)mised 
to vote for fodder." Aside ioi. be'ing pleaed Ilit the whole topic of trees 
had aroused such fervent paiicipati(II, tile tear had n(ited tile division of 
interests, the aittenpt tyerest (ieil t( sway the ilwiw len's (hoice,
and tie women's respoi.se, ;in indepentiulnt voce. At a later interview in 
Ugege, the team had found a similar division of interests between 
women's interest in fuelwccx.l and nien's in foIdder. 

On the basis of the interviews and their own observations of what 
farmers did, the field team had decided that the most promising approach
toward introtlucing agroforestry practices was to help farmers regularize 
current practices and do more planting in specific, complementary spaces.
For the first season's on-farm planning with individual households, they
decided to focus principally on (I) lines of trees, either living fences for 
protection of crops and fuClwood or l)boinclafy markers for px)les or fod­
der and (2) alley cropping for nlch, hIetlw( od, and soil fertility, using
the species avauilable in the nurseries (Appendix 7-G). These packages
would be the fasis of the trials Ibeing coInducted by KEFRI to establish the 
technical specifications appropriate to different zones. 

The sharing of' work and training as well as o vnership of land, trees, 
and their prlducts was still tnc mling Mary. She wanted to be sure that the 
project would introdtluce agrofoirestfy teclin logies and would make plans 
that would ie practical foir women to manage for their own benefit. The
 
project's appr (oth (ltild also tt. luire bltter sense of loca
a Ia I land and tree
 
rights, both rule.S :1nd practi'e, at the hliouih(lol and community level. Be­
tween r(unls (If groti) interviews, May Ibroigllt tp the question of the
 
division If halbor, access to i sotIrCeS al(. c )ntro l (If resources be.tween 
men and women. 

David hal very few answers, but lie had just hired a young woman 
sociology student on vacation from the university. "Achola is from Siaya
and she's expressed ain intertest in imore il-depth social research on agro­
foirestry technology developlent and exitension in the district. l.et's see if 
we can arrange for you t0 I ilt't with her this :ifternoon. She ought to 
have some leadls for yIu On thc1ese questions." 

After Mary ex)lainled 11cr interest in women's access to land and 
trees, Achola thought for a ninlent. "inder tile law, on paper, the men 
own all the land and all tie [fees. lilet letU e tell you how it really works: 
with a mix of traditfinal niles and changing practices. Most rural people 
live in extended family comtpounds, owned and managed by one man, 
with separate spaces for holncsi and fields allocated to each (If his wives 
and later to their sons. h"ventially somtle of the so1ns may move to a new 
site and build their (wn c(Imf) t tis while somle remain on their father's 
comn1po)und and inherit their own portiln (If the holding through their 

http:respoi.se
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mothers. Tie exact sequenceC is a little complicated, but for us tie impor­
tan[ point is (hat any married womitan or widow on (lie compound has 
rights to reside there in her own house, rights Of access to a plot Of crop­
land for farming, and r,-,hts to gather tree and other wild plant products
from her plot or from the mitain lences, grazing areas, and commiunal 
lands subject to her hushand's, son's, or father-in law's permission. The 
actual products, in(dparticularly the harvested graini from cach woman's 
field, are her own property. She can sell, store, or use them sheas 
wishes. The only thing is, she's responsible for feeding and educating her 
own children, so it's important to get a surplus if she also wants to sell 
some for cash to pay ptimary school fees." 

Mary looked puzzhkd. "litinhan ...this is hard to picture. low does it 
look on the ground? Can you sketch a lypical farm for me with men's and 
women's land, trees, and produce?" 

"Sure," replied Achoha. "lere's a componnd with one elder man, his 
three wives, and two inanted s.ons-sons ntimlber Iwo and tirce.'l'he first 
son does not as must go io stal areside here lie new compound else­
where. The last son, the fburtli, will be the one who slays permanently. 
[See Figure 7-3.1 This is one version of current practice, a change from 
previous tradition. This will give you a general idea." 

"That's pretty clear." Mary was relieved that the picture gave her a 
good visual grasp of spaces where trees could be planted. 

But Achola hadn't flnislild yet. "No w remelnibr that the man owns 
and allocate.s the land, so each woman's fields mn:,y change in size and ho­
cation as the elder irtan or his sons take new wives." 

"Whoops..." Mary continued her questioning. "So what happens if a 
woman plants a cit ns tree in tier plot and the Ih)t changes alter the iree 
has matured? Who owns the Iree?" 

Achola responded quickly. "Mostly women don't plant trees, espe­
cially valuable tree for commercial products like coffee, timber, or exotic 
fruits. Probalbly her husband or son would plant it. lut no matter who 
plaEnts it, the tree is On th ieadin'.di's laid and it's a permanent thing,
and a valuable one at that, so it's the man's propely. But don't let that get
in the way. The fruit would prbal)ly belong to whoever had managed 
and cared for the lee, if he or she continued to do so. Now if the woman 
wanted to cut the tree down arid sell it for charcoal, ial's a different mat­
ter; she'd have to ask the man's pernii:-,sion.'' 

"What ahx)ut solmle of, t 4es:1 1malltrees in hedgerows? Or shrbs used 
for fuelw(xA, muk h or fodder? If a woman were to plant them or to have 
her sons plant thei, would she need permnissio n tIo cut them? On her crop­
land? On he Ix)undary (if her own plo)t? Oil tie OLtside l×)ulndaries of the 
compound? Around ter own house?" Mary paused in writing her notes. 

"It will vary fiorn One case to an(other," answered Achrola, "but I'll tell 
you one thing: the men in the houschold, especially the headmen, are 
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FIgure 7-3
 
Achola's Sketch of a l'ypical Farm in Siaya
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going to have the most to say albout where new trees can go and about 
who can use any existing trees in new ways. They may want to try out 
anything new on their own plot, which is worked by all of the women in 
the compound. Or, if they're skeptical albouit this, they nay wish to limit 
new trees to spaces where there is little risk of initelerence with crops."
Achola paused. "But tell me, Mary, what difference does all this make to 
the agrotorestry project?" 

"Yes," said l)avid from the doorway. " low will this help us?" 
"Maybe a lot." Mary spoke wilh conviction. "Ownership or secure ac­

cess are usually inipotnant prere(liiisites for tree planting on a large scale. 
"liere could be two l)rlems in this case: onme is tdiat if wonlen don't feel 
secure enough alxull Control over lbenelts, Iiey may no(l plant, except for a 
lew scattered trees here and there. The other ipos:Il ility is that they do in­
vest lotu of time and eflort in planting and lien lose control of tie benefits. 
Ibis is less likely at the lakeshore where men's and women's work is still 
complementary. Or maybe the women plan their nurs'ry work with one ar­
rangement in mind and the men have a diflerent idea vliih isn't compati­
ble with the species already raise. and ready to Li .... I'm woirried alx uI 
how the women in the nursery g-ounps get from raising seedlings to having 
their own trees (or control of their own tree pr.lnUt:s) on the farm. 

"What you've explained, Achola, may be whrii a closer look. And I 
think that the field staff are going to face some tricky situations when 
they get to planting at the farm level. They'll have to deal with wonen's 
spaces (which are pretty limited) or with the nesting jf women's plants 
and women's l)roudcts into plots, aid with ilanting arrangements under 
men's control. From what you said abioul the nIl'S own fields, it sounds 
like women's control of their (wn lhlor and that of others can also be 
subject to prior demands fromithe sen r men. \Vid( ws, wives of head­
men versus sons, and senior versus juinior wives mlay all have different 
constraints and opportunities in terms of platling places, arrangements, 
and management. And Of course many people also now live in single
family compouns, and their approach is bound to differ from the more 
common traditional situation you've just described. areGole the simple
days of interviewing the famer. These field workers may need to know 
more about negotiation and less albout trees!" 

"Okay," said David. "it] remember, this project is not only for 
women. Agroforestry and trees have benefits for both men and women, 
and what we are concerned with is improving family welfare as well as 
stopping deforestation. Still, I can see we're going to have a tricky transi­
tion from group nurseries to on-farm agroforestry practices, since xth the 
actors and their rules will change. Let's think albout what this formeans 
the Vontent and style of our farm level operations. In the meanwhile, let 
me introduce you both to Grace, a teacher who has done tree-planting 
projects in schools with both boys and girls." 
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Mary and Achola explained to Grace fhe project's concern about howto work directly with women in a Situation where women's parlicipationin tree planting might be limited. '[hey had heard from the foresters thatGrace hersll was quite an active tree planter as were some of the girls in
her school. 

"It's very true that this taix)o exists against women planting trees,"Grace said. "You can't ignore it. Some pcople 'believe tii; it will bringbad luck and besides that they consider it to be inappropriate, muchbuilding a house as 
or doing other men's tasks is. But remember that it alsoused to be considered inappropriate for girls to Jo to school, or forwomen to teach school, like me. When I dlo trce-pl;,nting projects, I givethe girls an opFonunily and an example and I don't push. Lots of girlseventually join in, while others may limit their participation to the nurserywork, which does not have this label as a man's job."

Mary wondered if this experience was typical. "But to what extent isthe flexibility of some of your girl students due to their age and their level 
of education?" 

Grace answered without hesitation. "Oh, there's no doubt. Age playsa pan and so does education. But so does personality and group experi­ence and the changing shape of families. Every woman in this district isprobably involved in some activity that wasn't part of her mother's world.My advice is to make this activity available and let some women employ­ees or leaders set an example, without a lot of fanfare. Then stand backand watch: you'll see some women planting trees, and soic will findroundabout ways of getting the job done, and sone will bring their men­folk into the picture as partners. Just Ie prepared to work with a whole 
range of different approaches."

Mary turned to David with a smile. "Well, David, it looks like you'vegot your work cut out for you. All this real-world complexity is going todemand a lot of creativity and flexibility from you and your field staff.""And," David replied, "I've got to write a work plan and an activitycalendar that give our head office and our field workers something con­crete to hold onto. Let's talk about how to design this flexible construc­
tion over dinner." 

STUDY QUESTIONS 

I. What steps were taken by the CARE project to facilitate the inclusion
of women in this project? 

2.Evaluate the recommend,,d agroforestry practices and species for Mu­tumbu and/or Ginga. What are the implications for gender?
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Kenya: Part 3 
After Eighteen Months 

U-ILARY SIMS 	FEt.IstN, DIANN. E. ROCIILEAU, 
AND LouisE . BuCK 

A year and a half after the CAR. project had begun work in Siaya, ithad
already expanded rapidly. Ilh team had trained fifteen male and female

extension workers to)
work directly 	with nurseries and individual farmers. 
The project 	 was working with Over eighty Ilurseries. During the year,

465,0W0 seedlings had been plantt'd otut, 
 150,(M.) direct seeded, and 25,000

trees established by cutting.. They 
were working with over one thousand 
farms and twenty-five school compun)nds; five hundred farms had been
visited for individual I) and 1). There 
were over three hunc' ed alley-crop­
ping systems 	established, though some of them were very experimental.

Sonic farmers had planted oce h Ing line Of LeUlCaePea or Aarkhamia
 
across the field to 
see what would happ-n. Itecause of the widespread in­terest, the project began providing assistance to more groups with fewer

materials; nursery establishment costs 
were down to just alX)ut Ksh 1,000
 
per nlrsery. The tean was 
receiving riany requests for assistance and was
faced with (lUeStins of how rapidly and with what stnicture to expand.


Some new diagnostic technoi(lueS had lben developed. The extension

workers were 
 not as skilled as their predecessors at probing for local

knowledge of tree uses 
and spcies. 	A visitor from the Kathama project
had suggested giving groups a week or so to answer sone of the decision 
questions, including species preferenices and priority uses for trees. Thisapproach had interesting results. After Ihinking over what they needed 
trees for and discussing a bit among themnselves, the group members had 
come back tie following week with much longer lists, including many in­
digenous species used by wolnen for a variety of'subsistence products.
The team observed that shyer mieinbers were more likely to speak up and
that husbands and wives worked together, privately, on lists of preferred
species. As a result, votingin on preferences and priorities, the groups
had presented more varied lists of tree species and types of products de­
sired than in the first round of interviews. Also, people had Ibgun to askquestions about how to get and grow ,n re of the locail species. A num­
xr of indigenous or other preferred trees had been introduced into the 
nurseries' portfolios (Appendix 6-l). 
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The interest of tie farmers in the nurseries and the planting out of 

trees had allowed the team t(o dispense with tire idea of ntir:;ry-located 
(11-1l11ptl:lif;alilll l" itll I 1 t J~ ll ,l ,t-.rvc as ll­;111d ad( ,11111I, ~ detllc &l('l1g 

strations. Decisions about who got seedlings had lbeen left to the groups 
which worked out proeesses allowing for adequate numbers of seedlings 
for a good demonstration to one or two members, and an equitable shar­
ing of the remaining seedlings to other members, with preference for 
those who h d actively worked in the nurseries. 

The team kept the goal of naximizing bentfits to wonmcn participants 
clearly in mind. For instance, they taughl nursery workers to pinch Iback 
Cassia and Pearkinsoni at the early stages to make the'm bushier and bet­
ter for fuelwyod than for poles. The selection of the seedlings took place 
at the nursery, so those most active in nursery work, princil-,ly women, 
made the selections. Visits were made to half of the farm h1ouseholds to 
plan where the selected seedlings would be I)hlned. Appointments were 
made specifically with the wonen, Ibut if a huslband was not absent the 
appointment was set for a time when the hushand was there. If a decision 
could not be reached on the initial visit, time was allowed for private ne­
gotiation and the extension worker came lack a week later. t'ollow-up in­
terviews one that tmonth after planting shmo)wed mo30Sh0useholds planted 
according to the agzeed-upon plan. In three instances men had resisted 
certain species; and in three others, men had put trees in woodlots. 

The general conclusion of the team was that it was acceptable for 
women to raise seedlings, because it was a new activity which lent itself 
to groups and most groups were made ip of women. It was not a sex­
stereotyped activity. Once women had done the work of raising seedling:; 
and choosing what to plant, wonmen went ahead and planted them. They 
identified with trees, unless theie were serious objections from their hus­
bands. Generally, once trees were planted out, men became more sup­
p()rtive of their wives' nursery work. 

During the year, several research projects were designed to better Un­
derstand the technical variables associated with different components, or 
species, and arrangements. "llese were (I) an investigation of Soil fertility 
und-.r different alley-cropping arrangements carried out by KEFItI, (2) a 
study of farmer views of two trees commonly found in farmers' fields, 
Markbamiaand StIxatnie, and (3) a mulching experiment testing soil fertility 
of the l-afy biomass from different species, carried out by two consultants. 

KEFRI EXPERIMENT 

In the months of April and May 1985, five research trials were set up in 
five different regions of Siaya I)istrict. The main objective was to Investi­
gate the suitability of agroforestry trees in sustaining soil fertility. The 
trees chosen for intercropping with foxl crops were those that had been 



196 KENYA 

shown to improve soils and to harnioniz. with crops in other regions 
with similar climatic conditions. The design and results of this research 
are reported in Appendix O-C. 

MARKHAMIA AND SFSBANIA STUDY 

During 1985, two Dutch researchers studied the characteristics and uses 
of two Species fOund frequently planted in farmers' fields-Afarkhamia 
lulea and Sestxtnia sesha',. The objective of the study was to learn more 
about farmers' reasons for planting and/or I. "ng Alarkbaniti and Sesba-
Wa in their fields anid to investigate whether there was a conlrilbution to 
soil fertility thn, ugh mulching Or directly through root rot. Such inlorina­
tion would help to d'lerinioe ain ()ptinial planting regime. The investiga­
lion included the followinp: 

I. Observation of how the trees were planted in relation to crops 

2. Yield measurements of crops over the season 

3. Yield measurements of the tree (diameter, height, and depth of 
crown) 
a) When pnined and not pimned 
b) When scattered and in a hedgerow
 
c) With different numlbers of shoot
 

4. Soil samples around the trees 

5. Interviews with men and women farmers with respect to 
a) methods of propagation
 
b) uses
 

6. Mulching experiments 

Markhanila lutea 

Markhami is a long-lived tree which is planted around the compounds 
as a xundary marker and for security. It is a source of building poles, fu­
elwood, timber, and other items. When a family moves and the old com­
pound is turned into cropland, these trees are left and the maize is sown 
up to the stein of the tree. For hundreds of years, the trunk remains vi­
able, producing two to four poles every two or three years. 

In interviewing farmers, the investigators found that men and women 
gave different responses alxnmt the live.s of the trees. Men often knew the 



ages of trees because they had planted them. They knew how to manage 
tile Markbamia in order to get good poles. Coppicing is cornidered a 

man's job, requiring heavy lalxr. Women were usually respflnsi)le for the 

crops next to tile trees and used tile leaves for dry-season fodder for their 

goats. If the tree was in a woman's plot, she knew the history of its cut­
ting. Though she would actually pnine the tree, she asked her husband 

how and when to pnine it; lie decided. WonienCut out crotked poles to 

reduce competition for good poles. Te crooked poles were sold for fuel­

wood as a source of income for schof,' fees, for example. 

Sesbana 

Men were less informed about this tree than women. Women considered 

it a good fuelwood and were more often responsible for managing it. 

When the tree became old, it was cut and desltmped and left to die. 

After it was dead it was pulled up. The investigators found that the nod­

ules of this tree which had decomlx)sed and released their fixed nitrogen 

after the tree was killed helped to fertilize the neaby soil. Women knew 

of this fertilizing effect because they observed better crop growth theon 

spot where the tree used to be. Some farmers therefure planted extra Ses­

xania in their fields. 

Mulching Experiment 

In the northern part of the district, the Dutch researchers carried out a 

small trial on the time for decomposition of mulch leaves. They compared 

Markhamia and Sesbania with Cassia and Leucanea. Since more was 

known about the timing and nutrients of the last two species, they hoped 

to extrapolate additional information .ilx)tt tile fertilizing capacity of tile 

local trees. The investigation was carried on in the grounds of two 

schcxls with three replications each. fI,-tcaemta broke do()wn fastest and 

was eaten by termites. Sesbanla was much slower to decompose and was 

not eaten. Cassia also was attacked by termites and decayed at the slow­

est rate. Markhamia was similar to Sesbanlta but sustained sonic termite 

damage. No clear conclusions could be drawn from these experiments 

because the termites fed oIl the leaves. It was (oserved that lucaena 

and Cassiawere preferred by the termites. 
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Appendix 6-A: Gender Implications of
 
Recommended Practices: MuIturimbu
 

Recommendation 

Alley-cropping 

Maize 

Leucaena 

Markbamia 

Gliricidia 

Benefit 

Soil fertility 

FOId, cash 

Soil fertilihy 

Fodder 

Iuelw(xKl 

Mulch 

Soil fertility 

FuelwrxXla 
Timber poles?a 

I landicrafls" 

FuelwooXd 

Mulch 

Fodder 

Timber 

Who? 

MA, FA 

MA, FA 

MA. FA 

MA, FA 

PA 

MA, FA 

MA, FA 

FA 
MA 
? 

FA 

MA, PA 

MA, FA 

MA 

Gender Implications 

Whiih crops, whose 
fielids? 
Increased yields will 
depend on right species 
interaction; thinning or 
coppicing to remove 
shade. 
Depends on whose field, 
technical specifications
 
not known.
 
May he competition
 
between these uses; if 
used for fodder, needs to 
Iw protected from grazing 
Cattle. 
Would supplement scarce 
fuel supplies, hut possihle 
ctmpetition for other 

Requires frequent cutting; 
is lalx)r available?
 
Tlerated in fields hut
 
actual interaction wilh
 
crops not known. Alley
 
cropping would he a new 
practice. 
(:Considered a man's 
species so timber, poles 
likely to take precedence. 

Depends on labor 
available. 
Whose labor for cut and 
carry? 

Continued on nextpage 
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Appendix 6-A, conlinued 

Recommendation Benefit Who? Gender Implications 

Spacing of trees MA?, FA? 
and crops 

Fuelwo<d In Fuelwo<dK FA?, MA 
W(OxJloLs 

Cassa Fuelwcxxl FA 

Grev.ilka Fuelwoxo FA 

Eucalyptus Fuelwood FA 

,farkbamia Fuelw(xxJa FA 

Iiedges and Protection ? 
windbreaks from wind 

Source of useful FA 

products 

Grevillea Various ? 

Cassia Various ? 

Who plants?
 
Effect on ferlility and
 
lalx)r reqjuiremenls for
 
planting and pruning not 
known. 

Question of women's 
acces I) w(Xllots 
(generally considered 
men's) or space for 
wo<×lhits given pattern of 
moving wumen's fields. 

Poles and charcoal are 
competitive uses; fast 
growing. (:an be 
cppiced and kept small 
for fUelwixd. 

Poles, tibiler, charcoal 
are compelilive uses; 
Ixles are desirable for 
Cash; alternate use is 
mulch which would 
contribute to soil fertility; 
medium growing. 

Also coinsidered a man's 
tree and valuable for 
limber and clarcoal. 

Is used as fuelwcxx 
according to groups. 

)epends on whose 
fields, col)oInd, etc. 
are Ieing pirotet ted. 

I ledges or other 
boundaries near the 
homestead are more 
accessible for frnit, 
fuelwood, and perhaps 
iodder. 

See remarks ab)ve. 

Neither species provides 
f,xkler and therefore 
w1,11,hf lbc rd, ii ljietIo' 

animals. 

a epreselts current ums by groiiD 1, ilii'nh atil n Illi.s fIiiI goa11l1iieitvrjw, as M tkianiia 
was init aiimg the seidling%linigh in by I'Atte 



Appendix 7-E: Characteristics and Main Problems of CARE Nursery Groups
 

Group 

Women 

Men 

Nature of Group 

Mutumbu 

24 

2 

Women's 

Ginga 

22 

0 

Women's 

Nvasanga 

28 

4 

WXbmen's 

Warianda 

6 

5 

Chief's 

Odkoga 

8 

8 

Women's 

Ugege 

80 

20 

Women's 

Nyawara 

0 

4 

Chief's 
Main problems ranked'

Pestsb 
Striga 
Soil Ferlirv 

Ticks 

1 
1 
2 
3 

-

-
-

-

4 

1 

1.3.4 

-

-

2 
-

-

3.4.5 

1 
3 
1 

Live-luke 
RainIfall 

Fish 
Cash 
Fuel 
Fodder 

Land 
Seasonal labor 

Number of species used
Crops 
Fruits 
Fuel 
Thnber 
Fodder 
Handicrafts 
Medicine 
Planted on cropland 

4 
-1 

-
-

-
-

-
-

8 
11 
13 
5 
8 
2 
3 
4 

-

2 
3 
4 
5 
6 
-

8 
6 
6 
3 
7 
7 
2 
3 

-

2 
3 

-
5 

10 
10 
13 
4 
7+ 

4 
0 
2 

-
6 
-

-

-
7 
-
2 

9 
6 
7c 
9 
14 

6 
-
7 

-

1 

3 
4 
5 

-

16 
11 
8c 

6 
7 

-

-

2 
" 

7 
6 

15 
9 

14 
-
5 

-
-
2 

5 
-
6 

15 
1 
10 
6 

aProlerns ranking: I ­ most serious. 7 ­leastsenous. 
b.Multiple listings reflect ranking of specific pests.Cincludes species used for charcoal production. 



Appendix 7-F: Field Notes from Group Interviews 

Agroecological zone 

Farming System 

Group Profile 

Household types 

Crops 

Continued on netpage 

Murumbu Women's Group 

North. high potential, small hectarage 

Mixed---commercial and subsistence; strong 
dependence on off-farm income; intercrop-
ping system common in food and cash crops 

Clan based, well-to-do clan: nursery in 
operation witH expansion underway: twenty-
four women and two men at meeting 

Extended family groups headed by male 
elders; many female-headed subhouseholds 
(common cooking) with absentee (wage labor) 
husbands 

Fruits: Eleven species bananas, papaya, citrus, 
and mango sold for cash 

Other: Eight species; onions, potatoes, maize, 
beans, grouninuts for cash; finger millet, 
sugar cane. cassava for subsistence only 

Ginga Women's Group 

South, Lake Victona shore; one rainy season 

Subsistence mixed-cropping with some cash crops 
(cotton. maize, or fruits), one crop per year most do 
hand tillage; fishing and livestock important 

Low-income farmers of fishing village seeking to 
supplement cash income. Formal group is recent: 
prev:ously labor exchange on-farm Twenty-two 
women and two male elders present at meeting 

Few female-headed households: women farm and 
men fish. but men help with farm and women 
process and market fish: extended farmly and 
polygamous family units; shared compounds: each 
adult woman manages her own plot with husband 

Fruits. Six species tamarind for cash 
> 

Other: Eight species; sorghum (preferred. most 
resistant), maize (bad yields). groundnuts and 
cotton for cash. Stored food is women's property; 
food in fields is men's property 



Appendix 7-F continued 

Murumbu Women's Group 

Animals: Carde (savings. long term), sheep. 
goats, chickens (sold often for cash) 

Fuelwood About half use c'arcoal in rainy season; 
fuelwood also purchased. Eleven species

collected. Timber commonly purchased,
 
though some sell
 

Fodder 
 Crop residues, napier grass, Sesbania.sodom 
apple; problem L-i dry season 

Most commonly used Markbamia-fuelwood. timber, handicraftsspecies CuPresua----fuelwood. timber
Sesban--fuelwood. umber, fodder 
Aubizia-fuelw od timber, medicine
Eucat1):us,,tinber 

Planted in cropland Markbamia--dispersed(agreement by two-
thirds of group)

Sesbania--spersed(one-seventh of group)Albizia-4ower density ta MarkJamiaor 
Sesbania 

Eucaliptus-with sugar cane 

Ginga Women's Group 

Animals: Carde, sheep, goats, chickens, one
 
donkey, four c¢xen
 

Six species list,'d: fuelwood needed fnr smoking
 
fish
 

Seven species fisted (see below) 

Balaniztes-fue, subsistence fruit, fodder for catide
and pigs. spoons, budding storehouses

Tamarndu.--ielwood,fruit for sale. fodder in drv
period for pigs and cattle 

fMarkbamia-tmnber.dry season fodder for cattle 
and pigs; preferred for furnitureEupborbia-fences, in very dry time fodder for 
goats; not likedCassiastamea--{imber,furniture, dry season fodder 
for goats 

Markbamia.-eft in cropland 
Tamartndus 
Papaya--planted
Cassiasiamea--irnfrequently; opinions divided over 

its effect 



Main problems 

Possible planting sites 

Species suggested 

Potential for trial sites 

Nursery objectives 

Comments 

Crop pests (striga weed, maize stalkborer wild 
browsers. tenmites), soil fertility, ticks on 
animals, liver flukes (in people) 

Cropland-about one-half 
Boundaries--all 
Woodlots--many 
Grazing land--few (a little on own farms) 
Home compound-most 
Markbama,Albi'ia.Eucalyptus 

Eight people for trees in cropland 

Mix with commercial vegetable gardens, sell 
plants for cash seedlings for home planting 
Only two people have own grazing land; 
common use of some pnvate plots and at 
roadways is maior source of fodder. Off-farm 
income is a mainstay of the farm economy;
major preoccupation of women's groups is for 
increased cash incomes, whether seedling-as-
cash crop. fruit trees, poles for sale. or high-cost 
vegetable crops. Some interest in reduced spend-ing for fuelwood: would plant more on farm 

Rainfall. fishing catch (fish population disturbed),
cash. fuelwood, cattle fodder, increasing land 
shortage 

Cropland-some 
Boundaries--all 
Woodjots--few 
Grazing land-few 
Home compound-most 
Cassiaand Eucalptus-forfuel and poles in 

boundaries and woodots 
Markbamta. Tamarindus-incropland 
Balanitesand Ficus sqp.-fuel. fruit, fodder; in 

cropland. fence, compound 
Most willing to try fence lines; four people will 
provide sites
 
Vegetables for home, sale: seedlings for home,
 
sale: want fruit. fuelwood. poles
 
Hevay use of fuel for smoking fish: pay Ksh 5-8 per

headload for fuelwood which will smoke twenty fish.
 
Interest in replacing Eupborbia in hedgerows

with fast-growing and more manageable fuelwood
 
species. Men are present, employed, and actively

interested. Economy of farm/fishing families is fairly

commercial. Interest high for selling tree products
 
or substituting own tree products for those now

purchased. especially fuelwood used for smoking fish.
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Figure 1-1 
Example of a Gender-disaggregated Activities Calendar 

"----_Ranfall Pattern 

Month
Actimy 

EARLY MAIZE 

EARLY MILLET 

MELON 
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CASSAVA 
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YAMS 
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CARRYING WATER 
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WET SEASON I DRY SEASON 
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GENDER CONSIDERATIONS IN PAKISTAN
 
.Me. Mamoona Wali Muhannad I 

Introduction
 
Gentlemen we have just seen a video about 
gender analysis
 

showing labor, income, expenditure and resources 
as the major
 
sphere of human endeavors in which men and women 
collaborate in
 
rural areas. 
 When we talk of taking any action we generally talk
 
in terms of carrying out an analysis of the situation from begin­
ning to end so 
that we can reach a successful conclusion. Gender
 
analysis is part of the analysis that needs to be done because in
 
Pakistan as elsewhere in 
the world women form about half of the
 
population; according to some figures, 
over 52% of Pakistan
 
population is female, and we know that the roles of men and women
 
are different and projects have different impacts on men and women.
 

Before I tell you about my idea 
of gender analysis, I would
 
like to ask you to 
tell me what he you think that gender analysis


2

ineans.
 

Generally speaking gender analysis is considered as a method­
ology used to identify and analyze the roles and responsibilities
 
of men and women in agriculture and rural development, and to this
 
I would like to add forestry too. Simply speaking Gender analysis
 
is, who (men or women), does what.
 

For the past one year I have worked with rural urban women in
 
Taxila Tehsil and have found them very much alive to the real life
 
issues confronting them in daily life. 
I have still to come across
 
a women who was resigned to 
her fate or, afraid to discuss the
 
issues that she thinks affect the family with the man in the 
family. 

To give you an example, there is a lady in a village near 
Attock who has large tracks of land which she 
has planted with
 
trees against the wishes of many male members of her family, just
 
because she feels that the 
trees will add 
to the income of the
 

SDFO Winrock International, 58 Margalla Road, F 7/2,

Islamabad
 

2 
 Write definitions/answers on 
flip chart.
 



family.
 

Traditional roles of women in Paki--tan
 
The pictures I will now show you will illustrate the point
 

that I am trying to make, and also show the traditional activities
 
of the rural women and the time spent:
 

Activity 
 Field of endeavor
 

1. Quilt making 	 Resource
 
2. Milk, lassi churning 	 Income/Expenditure savings
 
3. Wood load 	 Saving
 
4. 	 Mud plastering Labor/Expenditure save to
 

improve sanitation etc.
 
Forestry Planning and Development Project has paid special
 

attention to the improvement of women, an important segment of
 
Pakistan's population by actively involving them in tree planting
 

activities:
 

1. 	 Little kids
 

2. 	 School girls
 

3. 	 Rural women in nursery et.
 
4. 	 Urban women. Involving them in field visits, to witness
 

the work done by their so called backward sisters.
 

Let us see if we can name some of the traditional and nontrad­
itional activities of women in Pakistan.
 

Rural 
 Urban
 
Wood collection Doctors/Nurses
 

Collection of fodder and
 
feeding livestock Education
 

Cooking 
 Office wcrkers
 
Keeping poultry Social workers
 
Milking the cow Cooking
 
Mud plaster Driving
 
Making dung cakes Bringing up children
 
Water collection Washing
 
Washing Visiting
 

Visiting
 

Attending to the sick
 



Sewing, cutting, embroidery
 
Making hair braids
 
Making shalwar strings
 
Collection/preparation of vegetables/fruits
 

Using mud ovens (tandoor) 

Now I will show you some slides about women forestry related 
activities that I have managed to get the women of my area involved 
in, 
over the last one yea-. After this I hope that I will be able
 
to get some good and innovative ideas on how I can involve a 
greater percentage of women in my area in this activity ­
separately or in conjunction with their men folk 
- and at the same
 
time, not offend the men and have them react negatively to the 
involvement 
of rural women of Paki;3tan in forestry related
 
activities.
 
Constraints in Women's Partici 
 _tion
 

Projects that have 
made attempts to include women in 
their
 
plans, have 
faced a number of problems 
and difficult constraints
 
caused by socioeconomic situation of 
women in the society and the
 
institutional orientation of 
foresters and other technical staff
 
undertaking the project. The constraints generally thought as 
acting to restrict women activities in these fields are: 

1. Women's restricted access to productive resource, such as 
credit, land, information, training, inputs, and
 
marketing channels.
 

2. Women's restricted roles in 
public decision making
 
(process) outside 
(and sometimes within) the household.
 

3. 
 Restrictions on women's participation in some areas, in
 
the labor market due to conflicting demands of child care
 
and daily household tasks, including food preparation and
 
fodder water and fuel collection.
 

4. Lack of skills or incentives for project personnel to 
incorporate women's knowledge, needs and preferences,
 
into the design of intervention and the menu of technical
 
recommendations.
 

5. Gap in knowledge about women and forestry.
 



From 	my point of view, these constraints are:
 
I. 	 Social and cultural restrictions limiting the work of
 

male workers with women upsetting social norms.
 
2. 	 Rural women are 
generally have less education, thus
 

needing greater and more time consuming activities for
 
working.
 

3. 	 Almost all 
current available data and statistics is on
 
men, ot without any differentiation between 
men and
 
women.
 



IDEAS TO OVERCOME SOME OF THE CONSTRAINTS
 
TO WOMEN'S PARTICIPATION INFORESTRY
 

1. Work with small homogenous groups by mohallah. 

2. Involve rcligious leaders to encourage women's participation
in forestry.
 

3. Identify demonstration sites where people can see thatwomen's forestry activities have contributed to family

income.
 

4. Rules for appointments in different departments should bechanged to nllow for recruiting women in forestry. 

5. Increase education opportunities for women (including
increased literacy). 

6. Introduce forestry in school and college activities(including practical activities such as nursery raising by
girls).
 

7. 
 Use women teachers as extension agents.
 

8. Encourage girl students to do a social work project in 
forestry.
 

9. Increase publicity/media to 
atLracL women. 

10. Give incentives to 
the male family members for allowing
women 
family members to participate (for example financial 
incentives). 

11. Collect data by gender.
 

12. Sense of security for women needs to 
be created (trust).
 



MALAKAND SOCIAL FORESTRY PROJECT 

PROJECT AREA 
Malakand 

Area 
Agency 

952 sq. Km 

Population 250,000 

PERIOD February 1987 - December 1991 

EXECUTING AGENCY WFP Forest Department 

SPONSORS 
Pakistan and the Netherlands 



MALAKAND SOCIAL FORESTRY PROJECT
 

OBJECTIVES 


STRAEY 

Sparticipation 


ACTIVITIES 


The main objectives of the Project
is to raise the standard of living
in the Malakand Agency by making

better use of the environment, by
increasing the production of the
 
hillsides on a sustainable basis,
by initiating community development

activities, and to mane the Forest

department become a technical
 

L__backstopping agency.
 

An effort is made to realize the
 

objectives through community

and ensuring benefits
to all current users 
of the hillsides.
 

Afforestation and plantation management

Rangeland improvement and management

Erosion control
 
Village starter activities
 
Village organizations
Women in development
 
Village savings

Training and orientation of Forest
 
Department staff
Technical backstopping, extensior and
training
 



SUMMARY OF THE WID PROGRA 

#1 
 #2 
 #3
 
To assist women in 
 To identify and
the performance of 
 support income
their role in the 
 generating activi-
improvement of 
 ties related to
OBJECTIVES 
 productivity and
use of communal forestry and range
management. 

hillsides and
 
marginal farmland.
 

# 1 
 #2 


Assess present 
 Identify present
role of women, 
 income generating
Seek possible 
 activities rela-
improvements in 
 ting to forestry
APROCH present role and
identify and range mgmt.
new 
 Improvement of
Opportunities. 
 present activities
Go for it. 
 and seek new
Monitoring. 
 opportunities. 


Go for it. 

Monitoring 


#I 
 #2 

Improved stove and
kk Ibakery program. Nu s r e e o 
-
bakeryoram. Nursery develop­

program.

Livestock/range 
 Bakeries estab-
ACTIVITIE mTSgmt. program.
Farm forestry. lishment.
Capital generating

Enviromental 
 and investment.
awareness 
raising 
 Bee keeping.
program. 
 Sericulture.
Participation in 
 Processing of
land use planning. 
 fruit and vegies. 


To support the
 
integration of
 
women 
in the
 
organization and
 
activities of the
Forest Department.
 

#3
 

Identify opportu­
nities for women
 
in the Forest
 
Department.
 
Seek integration

of women staff in
 
the Forest Dept.

Go for it by coop­
erating with FD.
 
Follow up activi­
ties.
 

#3
 

Private nurseries.
 
Forest Department
 
nurseries.
 
Female forestry
experts in 
the FD.
 
Female forest
 
extensionists.
 
Multi disciplinary

female staff in
 
the Forest Dept.
 



WOMEN IN DEVELOPMENT 

PROBLEMS 

Problems at the Project level
 

Limited staff
 
Limited expertise and course of action
 
Limited time span

Limited knowledge about the target groups
 

Problems at the village level
 

Reaction of village men
 
Reaction of village women
 
Socio-economic issues
 
Lack of incentives to organize women
 
Availability of baseline data on
 

Women's activities
 
Women's social and economic status
 

Female extension staff
 

Availability of qualified extension staff
 

Village level
 
Supervisory staff
 

Appropriate training and extension skills
 

Female implementing staff
 

Availability of female staff in the Forest Department
 

Monitoring and evaluation of the activities
 

Monitoring staff
 
Evaluation of the activities
 



WOMEN IN FORESTRY
 

OBSTACLES
 

Women in policy making and planning forestry programs
 

At the federal level

At the provincial level

At the Forest Department level

At the project level
 

Women in the implementation of forestry programs
 
Female expertise in the Forest Department
Female expertise in the projects
Female workers in the villages
 

Women as 
the target groups for such programs
 

Participatory approach and the projects
 



AGROFORESTRY IN PARAGUAY
 
Getting a System Adopted Takes Skill and Planning,
While Supporting It Afterwards Requires Continuous 

Agency Interaction or a 

Patrick T. Evans 

HERE ARE MANY TRADITIONAL land use sstcms 

Sohich could be classified as agroforestr . Tradition-


al systems 
 range from simple forest grazing practices to 
inten,ie muli-cropping systems such as the Chaca 
Home Gardens on the slopes of Mi. Kilimanjaro (Fer-
nandes 1984). Man. development avcencies and local 
osernrnents are nos etmrphasizing refinement of tradi-
tonal s sems and the deelopment of new. more produc-
tie systems which are ecologically sound. i.e.,
sustainable. attractive t)[Ileand are local Populations. 

Adoption of these new systems 
 is the key. The best 
thought-out and designed agrolorestry systent is useles,. if" 
the intended users are not willing to accept it. 

Adoption of innovations has been the subject of exten-
sive research over the past 30 years. A widely used theo-
retical framework is that proposed by E.M. Rogers inhis 
Diff sion ofinovation 7Theor (1983). This theory sum-
martzes much of the past and current literature on the 
diffusion of innovations. Rogers, and most other authors 
on diffusion theory, take the 'adopiion perspective-
focusing on the process by which adtption occurs or the 
demand aspect of diffusion. According to Rogers, there 
are three sequential stages in the adoption process:
" Invention. The process by which new ideas are created or 

d'veloped. 
" Diffusion. The process by vhich these ideas are commu-

nicated to the members of a given social sy'stem, and 
" Consequences. The changes that occur within the social 

s)stem as a result of the adoption or rejection of the 
innovation, 
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Simpler Support Network 

Attributes of Innovations 
An innovation, which an individual or agency wishes to
communicate. must be suitable for the target population
if adoption is tc,be feasible. The innovation should hae 
attributes which are compatible with the needs of the 
potential adopters (Thio 1971). The communication ss­
ten should be a two-way system, soliciting input fron 
the potential adopters which is used to modif) or chance 
the innovation to better meet their needs. "What are the 
advantages, disadvantages, and consequences?'" are ques. 
tions typically asked. 

Some authors suggest that rural populations in less 
developed countries are opposed to new innovations be­
cause they are bound by tradition and resistant to change.
Roling et al. (1976) found in their studies on the diffu­
sion of innovations that rural populations are not bound 
by tradition but rather are restricted by lack of opportu­
nity and economics. Research shows that even poor, il­
literate rural populations are responsive to economics. 
Katz et al. (1963) stated that the lower the initial capital 
outlay-the greater the anticipated profitability and the 
Ioser the risk of possible loss-the greater the rate of 
adoption for a given innovation. This is consistent with 
data generated from the introduction of new techniques 
for maize production in the widely reported Pueblo Pro­
ject in Mexico. In a 1974 analysis of that project, it was 
reported that the rural farmers were fundamentally 'risk 
avoiders' and the adoption of new techniques was wholly
dependent on the degree of risk involved (Biggs 1974).
The degree of risk involved as compared to the probabil­
ity of economic return is fundamental in the acceptance 
or -ejection of a new innovation for both developed and 
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less deseloped countries. 

Paraguay as a Test Case 

Guasa bi is a small town with S(O inhabitats located in 

northeastern Paraguay. The term 'region' refers to the 

area and tossns , tin a 50 klohmeter radius it Guaya~bh. 

A nessl pused road links Guay a. hi ssoh the capital city 

ot Asuncio n. 24 0 kilom eters to the Sou t s est. 


Located ithin the Paraeuay Riser satershed. the 

topograph\ of [lie region is2tregenidndnnrolling , lh an aseravce 

ele\oii a cine heseen 2 W aiidd ) Ilie rs. [ile eli-

ni'.ie Is hillld tliperate to sub-l ropi,.al , ith a sell-

di~tribh.d 111ra w l\l.
1 alll rainfall ill 1.500 111111," 
Ihe mean annualitemperature Ior the area is 24 C ttilh 

hot. hulid summNlerstarid cool \\inter,. Soimc yeas ire 

tr.q-ttrcc sshIk others esperlenice sesral hgli [l'ce/es. 

the .eraoe hein tmio frosts a sear. 


Soil, ill he area are Nandy. red->ell(m podzols dericd 

tront Triasic aild upper Perimtiaii red sd,i5ldtoltes. Mos it
5 
the soil, are i1idi." N1,ti1l1loa ls %kitha siria le clas 

traction0 and pit in the ranee of 4.2 to S oilk used i 

agriculture are niore acidic, ha\e a loxker pelcent il 
or-
ganic natter content. and are more esteniselh leached 

than correspondiug soils under thIret ciscr. Bedrock 

depth ranges tront I5 il 25 bmotors. 


A tall. huniid. senti-deciduous Ioret hirnis the clinta\ 

\evetaton it the Guayay bi region. Scattered emergent 

tree s such as lapac l (T h/,a-h iic). ra-p.ta (PC,/-
ia \ 

iploramn dbminn and kurupa\ kUru t,ini/enautihcra 


ticrcrpt i rie abose a laser (of co-doliiitant species 

characteriied b. uatanbu ABuj(i rodshndron riedeha­
1ttill. lailtel (Otct'a sp.) and yNvra-pepe Itlo'alyt
 
halansae. The understor) is dense and woody.
 

Tssent.-,is\_ percent of !he Guasasbi area is covered 
.ith natural firests. the rest has been cleared for 

agriculture, In the 1960s. selective cuts ss\ere made 
remosing only the most valuable species, such as 
lapacho. peteresy fCordia tric/lotna),>vyra-ro 
(Pheroy\ic tn' tns. and cedro (Cedrela tubtlora. The 
remaining forest contains species with little or no market 
value. For this reason, the cutover forest is not highly 
%allied and there are fev Aood-based industries in the 
area. 

Land Use; Econoniv 
Paragua) is primaril. a rural country with approximately 

75 percent of its population employed in the agricultural 
sector. The majorit% of these people are considered small 
farmers ith land holdinies of" 20 hectares or less. Tihre) 
practice subsistence farming often including a cash crop 
to meet their needs for cash as well as agricultural and 
animal products. 

Farmers in flaraguay have traditionall) practiced shift­
mg cultivation where the), slash and burn a portion of 
the forest to expose 'virgin' soil. These clearings are cul-
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tivated for four or more years until the soil fertility is 
depleted. The clearings are then abandoned and the 
firmers ioe ol to clear more forest. lile abandoned 
clearines are left to reveectate naturally and alter It) to20 Sears ain -eaitt 
;wriculture. 

he Guaaybi region was permaneni, settled hb Lirni­
ers titised'Spanish-Guarani decent the past 30 

he% med h ere fr-iuarl d e . e ,,ss tii e and
liars\ 1u105d here rom older, less tertile. and
 

more cro\ded regions ot the COUntr. 
 under a nitillal,etlcent plan FariersIC11tCHIhHI P1,.1n~lFarmtern ire clearine their ateract l-2uthi jeav 0 
hectares it land ot a rate of 0.5 to I hc:tare per trin 
taitily per year (FLa ni aid Roibold l P4 it) plant
t " Ihetnand loh,ico soil is sikcd u>iic soenor h% 
iaid. here is no methiiied arming ini tis reion. 

"IhC C n111tii.-nt dLiCl1indine crops tin %cll t ri ti o t)o 
tifour scars uitil the soil tertleity cl ies. [hln niji/ 
(Z~admi.i , peanuts (.-lrithi h\n/t), hesls t/hi ci''t 
vu/mir.) or baanas (3/uIis sp I are plarltcd. Isilrirl: 
Ior home consuniplion. As the soil tf.rnlity, cointiuc, to 
de liiie. cassusa iii/ii~i sp I is pdr.d aid serse, as 
lie staple crop. l-rtiliters ate expenisel ntit teidlh 

asailable and. as a rule, are not used bs small Liriners 
(lder. nutriettdepleted soils are Iot as pasture for (le 
fesscattle that each himil owns. The ttit's pigs and 
Chickens ate solnetitlles led table scraps and maize but 
are generally allosmed to fend for themselses. The cattle. 
grazing on abandoned farm lands, gain \%eight slowl,, on 
Iorages high in rougiage, los in protein and insulic ent 
in quantitv. Milk tields are low. Chickens \teld small 
amllounts ait ineat aild eggs. The cattle and pigs are both 
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Maize with 14-month-old Melia azedarach 
and an Ortiz daughter. 

Agreforestry in Paraguay/Parick Evans 
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timated at roughly 5,000 hectares or less than 25rq of the 
stated goal (Earhart 1981). Funding was cut and the pro­
gram was %irtually abandoned after the fifth year. 

lit 1980. the Paraguayan Forest Service asked the U.S. 
Peace Corps for assistance. Al agreement establishing a 
lresr " extenston program %%as drawn up betmeen the 

: 	 forestrserce, the Paraguayan Agricultural Extension 
Service. the Swiss Technical Mission, and the U.S. 

- ., I , Peace Corps. The objective was to estblish 20 small 

'. , nurseries located throughout eastern Parauas. to mcct 
S '" ' " the needs of' local communities. All four agencies helped 

• " - P in the selection of sites to serve as tile *nuclei' tor iniia­
- ,I .''. , tion oif extension programs. For each site, tile Aericultur­

- . -- .. 	 a[ Extension Serv-ice provided land for tile nurser\ Mhcre 

; -,Ce 	 and the forest.,"possible. service supplied S%,,iss-trained 
, t; " Paragua',an forestry technicians. These resources %acre 

augmented by a Peace Corps forestry ,olunteert, help 
- ".establish the nursery and forestr, extension nucleus fie­
.. . . cause appropriate scientific data onl forestry practices and 

extensiom guidelines ,,ere virtully nonexistent. the first
" ';'"'"'' " " " """"task %ka,,it de .elop folrestry' innimations kkhich v, 0uld be. 

adopted b. the local people.Local farmers, who later took seed and 

information Problem!Needs Identification 

sold during difficult times or for etnergency cash. The Government of Paraguay selected the Guayabi area 

In 1977. an FAO consultant estimated that in 1945. as a site of the Forestry Extension Program because of 

eatern Paraguay had 68.(XJO square kilometers ofitrest- decreasing supplies of wood products, potential fuelo,.ood 

ed land By 1975. that figure had been reduced to 42,000 shortages, and loss of soil fertility. Guidelines were 
square kilometers. a 39 percent reduction in 30 years. %ague. They called for establishment of a forest tree 
The primary cause of Lind clearing is for agriculture. nursery. experimentation with local and introduced tree 

Usuall). the forest is selectivel) cut (sometimes onl) six species. and reforestation efforts with local farmers. 
to eight trees per hectare) by go,.ernment contractorrs or Farmers of this region rarely planted trees and teide d 

others ,%ho gain the rights to harvest an area. Small to view%the forest as an obstacle to larming. A Peace 
farmers entei on the logging roads. With increasing Corps volunteer and a Paraguayan forestry technician 
population pressure and dwindling forest areas., farmers (henceforth called the 'extension team') were assigned the 
are abandoning the traditional shifting cultivation and re- task of developing forestry innosations adoptable by local 

maining more or less peroanentl) settled. This results in farmers. The extension team was to establish rapport 
shortened fallow periods, loss (of soil fertility, and with local farmers, develop an agroforestry innovation. 
decreased crop yields. The current farming practices do and motivate farmers to adopt the s)stem. 

no! appear to be ecologically sustainable. More and more The extension teams first step was to gain the trust of 
farmers are abandoning their non productive fartus and the community members by living in tile community and 

seeking hard-to-find emnploymnent in the capital city of participating in local cultural events. A tree nursery %has 

Asuncion. established after consulting the farmers atd their wises 
as to the types of wood most favored for posts. poles, 

Forestry Extension Progratn construction materials, and fuelwood. Local farmers were 
A study by the FAO in 1969 helped to bring the acceler- asked to identify their needs or problems. Decreasing 
ating rate of deforestation and subsequent loss of top soil crop yields and increasing distances to walk to collect 
and soil fertility to the goernment's attention (Wad- fuelwood were stated problems. The farmers' main con­
sNorth 1969). In 1973, the Paraguayan government created cern, however, was cash income. 
a national forest service to address these problems 
through a national reforestation program. The new forest Innovation Development 
service developed a 1(-year reforestation plan in 1975 The extension team hoped to design a forestry' systeti or 
with the goal of planting 90,0(0 hectares (Leyton 1976). innovation that would be consistent with W. Fire)'s 
The program never approached its stated goals due to a (1960) theory on resource systems-a sustainable re­
lack of funding and institutional support. The area source system that is ecologically possible, ethnologicall) 
reforested over the first five years of the program was es- adoptable, and economically beneficial to those involved. 
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have taken control of the extension program also with-
dress support due to the lack of funds and the improba-
bilit, of the extension program generating revenue for 
the forest service. The Peace Corps still supports the 
program but their support too is diminishing due to the 
lack of interest from the forest serice. Only the larmcrs 
remain truly interested and supportive of the program 
(Starr 1986). The earliest agrolorestry plantations are 
now%producing seed and some fitrmers are starting their 
osn small nurseries to expand the plantations on their 
land. An adoptable, apparently sustainable, land use sys-
ten has been introduced. The real goal of forestry exten-
sionists is to make themselses redundant: When the 
project is successful, people can carry on the fiirestry ac-
tt ities thenseles; the foresters are no longer needed 
(Cernea 1985). The innovation is now in the hands of the 
people and there is hope that,due to its economtic poteo-
tial. it ssill spread and reach moremore and of the smatll 
farmers s,ho nias benefit from its adoption, 

Areas of Concern illDesigning 

Agroforestry Innovations 


Chent and Institutiottssl Success Crteria 
Clearl) defined and realistic &oals are important to the 

design process:

" Expressed needs'goals of clients 
* Dorrgosernnental concetns 
" Rate of adoption

" Sustainabilit., of programs with or without assistance 

" Econoric and cultural impacts 


Characiterist'i. of Taret Pq'ulzto and Environment 
What are the cultural constraints, education, financial 

status. markets. as well as 
 the nature of soils. climate. 

existing crop systems? 


Nature of MheInnotution 
Is theinno-ation appropriate and adaptable to the needs
of the target population? How coimplex is it in physical, 

biological, or other terms? What risk is created for the
farmer, the lending institution, the extension agenc. and 

others.' Can the innoanon be readi, demonstrated and 

tried on a limited basis.' 


Diffusion 
The process of selling an idea is complex and normally

requires various communication and motivational steps.

Institutions may be required to provide technical direc­
tion and to minimize risk for those itvolved. Participa­
tion of the target population in planning the program is

often a key factor in successful innovation development

and diffusion. 

Conclusion: Refine the Model to Minimize 
the Role of Government Agencies
The forestry extension team, working directly with the 
farmers, was successful in designing an adoptable 
agroforestry innovation in Paraguay. The innovation Aas 
ecologically adapted to the region and appeared to have 
good potential for economic gain. It was readily adopted 
by the farmer who perceived it to have a relatise coo­
nomic advantage over their traditional land use systents.
The agrothrestry system was compatible with the'ir 
agricultural practice and helped to meet their need% tir 
wsood products and fodder. The ne%,system was simple 
to understand and easy to try on atlimited basis so as to 
rinitize risk. Also, the tree species used %&ere list 
growing which impressed tie farmers and made the plan­
tations highly visible to others. This ob~e'rvablitv ot 
functioning agrofbrestry systems plus the belief iii the 
potential for economic gain were the ke. factors in the 
rapid adoption of agroforestry as a ness land use sstett 
in the Guayaybi Region of eastern Paraguay.

To promote the widespread adoption of successful 
innovations, agood institutional and organiz-ational struc­
ture is required. This does not always exist in less devel­
oped countries. In the Paraguayan case stud., anadoptable agroforestry innovation was developed and 
troduced, but the infrastructure to sustain it is failing 

to a variet' of reasons unrelated t.the innovation itself. 
"Toavoid this problem, designers of agroforestry systems
should strive to develop adoptable systems which are
self-supporting and minimize the need for a continuing
support system. This can be achieved by promoting eco­
nomically gainful systems and then instilling in the targetpopulation the necessary skills and knowledge fortstab­
ishing development of the systen. In other words, suc­

lesh desers of tr systems will work 
cessful designers of agroforestry sy
 
themselves out of a job in any given region. 

Patrick Evans isAssistant Professional Officer in Agro­

forestry with FAO in Nepal. With degrees in forest science 
and .groforestry, Evans has worked with the Peace Corps 
in Paraguay and India. 
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tion. The relative advantage of agroforestry was present-
ed as a costhbenefit anal)sis comparing present farming 
practices with agroforestry The potential for economic 
gain from agrotorestry was highlighted and the return on 
labor and capital stressed. The compotibitttY i 
agrolorestr) wi th existing farming practices impressed 
the farniers. "Fhe. could continue to cuhisate their land 
while producing trees which would suppl) theln with 
wood products for home use and sale. Comrple.rity 
presented no problem as the system was understandable 
and similar to existing farming s)tens. Guidelines for 
subsequent nianagenent such as prunings, thinnings, and 
haresting were presented and understood by the farmers. 
Tratilability as encouraged as the extension teat hoped 
to reach as many Larmers as possible wkith their limited 
si'ppl% of trees. The treenurseroas producing only 
20.0X) trees per year. Farmers "ere encouLa, to planttI'd 

only 0 25 hectare the first ,ear and expand tie planted 
area in sutequreilt s.ears if thes' so desired. -his present-
ed minimal risk to ftrrmers with small holhinnes of arable 
land Still the was the key sclh-l' point aswho.n-ioh\r 
the farners. shle ssalkin among the trees, cold readi-
1y obsere therapid growth rates arid the compatibility 
of the trees sithinterplanted crops. 

Definitions 

Characteristics of Innovations Which Influence Rate of 
Adoption (Rogers 1983) 

I. Relative Advantage. The degree to ,hich at innovation 
isperceived as better than the idea it supereedes. The new 
idea needs to provide gain in economics, social prestige, 
convenience, and satisfaction. 
2.Compatibility. The degree to which an innovation is 
perceived as being consistent with past experiences, 
existing values, and potcntial needs. It may require the 
adoption of anew value system prior to the adoption of an 
incompatible innovation. 
3.Complexity. The degree to which an innovation is 
perceived as difficult to understand and use. I-h. sillpli:aa 

idea, usually the more easily adopted. 
4. Trailability. The degree to which an innovatiorn may be 
experimented with naa limited basis. Innovations triedon 

the installment plan aremore quickly adopted. 
5.Observabihity. The degree to which the recsults of an 
innovation are visible to others. The easier the results ae to 
see, the more likely is adoption. 

Most who ),isited the plantation decided to adopt the 
innovation. They were impressed with the surviv.L and 
growth of the trees and believed in the potential econom-
ic gain the) could provide. The demand for seedllings the 
second year of the project far exceeded the available sup-
ply of 20.000 seedlings. Trees cost the fanrers 10 Guara-
nis each (six cents). Melia a.edarach was in big demand 
for its economic potential, but the extension team re-
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quired that ea.h plantation be established with a legumi­
nous tree conipinent with the aim of multiple production 
of products and soil enrichment through nitrogen­
fixation. In addition to the Letcaena sp., the extension 
team promoted the use of natie leguminous trees in 
combination with th-Melia, such as Etterolobiuon to­
torrosiliqtpim, Pterog vroniuens, and Ptotophorrt tibtom 
(although the nitrogen-fixing potential of these species 
was unknown). Twenty-five new plantations were estab­
lished before the seedling supply was exhausted arid the 
extensionl teani liilshed the second season with a 55ailtnl 
list of 31 farmers desiting seedlings. 

It accordance with Firey's theor), the three optimum 
conditions of a sustainable natural resource sstei had 
been met. The systeii appeared to be ecologically polvi­
bhe for the farmers as they were able tosee interplanted 
trees and the crops growing well on a gien piece of" 
land. The y .%,is e'thol,, ao!tabh or cultur­s\teni Oil 
ally acceptable as it was consistent with the general 
lirrning systems that were in use, Interplanting of trees 
aniong their crops required minimal labor input and met 
their needs fMr fuelwod and other wood products. Fire 
pitential for etonoict gait from the sale of \so)d 
products is what irost interested the farmers and 
motisated themit)adopt thisnew innosation. 

Agencies Need Support 
Until Farmers Can Take Over 
The estaiblishttiert of a forestry extension program re­
quires adoptable innovations backed with a supportise in­
frastructure. Ihis case study illustrates a viable forestry 

ifms.ation thatrsbeing readiladirpted by the local
 

farmers. Tie farmers, communicating anon. themselves,
 

are spreading the innovation, i.e., the demand for 
agrolorestry plantations with Melia. The Peace Corps 
recoF"-zed tie value of the ne, innovation and estab­
lished three additional tree nurseries in the area in 
1983-84. Tire nurseries were all small, producing 10.(XJ 
to 20.000 trees per year. 8 y the end of 1986, 125 farmers 
had a total of 55 hectares devoted to agroforestry planta­
ions (Starr 1986). The numbers would be scostantially 
higher if additional nurseries had existed to supply the 
demand. 
The agencies involved viewed the agroforestry planta­

tions in this region as productive and sustainable. The 
original plan called for the training of Paraguayan forest­
ry technicians by the Swiss Technical Mission to be em­

ployed by the National Forest Service and assigned to 
ssork as counterparts to forestry Peace Corps volunteers. 
The volunteers were to further train the technicians and 
assist inestablishing nurseries and developing forestry 
extension progrnts. Eventually, Peace Corps personnel 
would depart and each site would be managed by the for­
est service. In late1983, however, the Swiss Technical 
Mission director changed and the mission lost interest in 
the program. The National Forest Service, which was to 
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