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ABSTRACT 

ICRAF has undertaken to develop an interdisciplinary Diagnostic and Design
 
methodology for agroforestry, to assist agroforestry workers in identifying
 
priorities for technology-generating research, based on designs for
 
appropriate agroforestry technologies derived from a diagnosis of the needs
 
and potentials of land use systems. After initial development and testing
 
of the D&D methodology in more than twenty sites around the world over the
 
past two years, ICRAF has produced these draft Guidelines for Agroforestry
 
Diagnosis and Design and a companion volume entitled fesouroes for
 
Agroforestry Diagnosis and Design. They are being published in working
 
paper form in order to facilitate early dissemination and wider field
 
testing of the evolving methodology and to elicit comments and
 
suggescions for improvements to be incorporated into subsequent editions.
 

The present document provides an introduction to the Diagnostic and
 
Design methodology, covering the logical framework of the methodology, an
 
outline and description of the step-by-step procedures, a discussion of
 
manpower requirements, the scale and timing of D&D activities, institutional
 
considerations, etc. Although the emphasis is on the use of the DD
 
methodology at the formulation stage of agroforestry projects, the role of
 
the continuing diagnosis and design process as part of the project's
 
'internal guidance system' is also discussed. For more detailed procedural
 
guidelines and a variety of useful tools and materials, the reader is
 
referred to the companion document.
 



HOW TO USE THESE GUIDELINES
 
Although this document is intended to possess a srand-alone capability
 
as a source of basic guidelines for the diagnosi' of land use problems
 
and potentials and the design of appropriate agroforestry systems, it is
 
alEa intended to be used in conjunction with the Lompanion volume,
 
Resources for Agroforestry Lagnosis and Design (ICRAF, 1983) and other
 
methodological publicaticns from ICRAF (e.g. Young, 1983; Hoekstra, 1983;
 
Huxley, in press).
 

The Guide ines present an introduction to ICRAF's Diagnosis and
 
Design Methodology, which outlines the logical framework of the D&D
 
approach and presents the step-by-step procedures in minimal but
 
sufficient detail for users who wish to make use of the basic framework
 
while filling in the details themselves. The Resources contain a more
 
detailed set of suggested guidelines and worksheets, along with a
 
compendium of useful tools and materials, to aid in carrying out the
 
procedures outlined in the Guidelines. 

The D&D Methodology has been designed to fit a wide range of
 
applications and must, therefore, be tailored to the 
resources and requirements
 
of specific institutional settings and types of applications. While the
 
basic methodological tramework outlined in the Guidelines is quite generally 
applicable across a broad range of circumstances, not all of the considerations 
and procedures contained in the Resources will be applicable to every 
situation. The user must pick and choose and, in the final analysis,
 
assemble his own adapted set of detailed procedures. For an overview of
 
the D&D approach and a sense of what minimally should be included il an
 
2pplication of the methodology, the user should consult the present
 
Guidelines. For more detailed suggestions on how to carry out specific
 
procedures, and for access to a variety of diagnostic and design tools and
 
resource materials, the user is referred 
to. the Resources. The two-volume
 
format has been chosen as a means of facilitating ease and flexibility in
 
the use of the D&D Methodology.
 

It should also be emphasised that this is an evolving methodology.
 
The present set of documents have been published in Working Paper form in
 
order to obtain comments and suggestions for improvements of the methodology
 
to be incorporated into future editions in the D&D Manual Series. 
 Suggestions
 
arising from actual applications of the methodology in the field will,
 
obviously, carry greater weight in subsequent revisions than those resulting
 
from a mere reading of these documents, but all manner of critical review
 
and comment is welcome.
 

The present documents concentrate primarily on the use of diagnostic
 
and design procedures at the formulation stage of agroforestry projects.
 
To develop sound technologies to fulfill the diagnosed agroforestry
 
potentials, however, will require a sensitive approach to project guidance

which could benefit from an extension of the basic D&D process into the
 
implementation stage of agroforestry research and development projects.
 
This will be the subject of methodology development efforts for future
 
manuals, and specific suggestions from project implementers on how to
 
accomplish such an extension of the D&D process will also be most welcome.
 

Finally, the ultimate objective of using the diagnostic and design
 
process to advance the science and practice of agroforestry in the field
 
can only be accomplished through knowledge arising from a large number of
 
applications in a wide range of different physical and socioeconomic
 
environments around the world. 
To facilitate the documentation and
 
disseminationofD&DresultsICRAF has initiated a publication series on Case 
Studies in Agroforestry Diagnosis and Design. Case study reports will be available 
from ICRAF on request, and users of the methodology are encouraged to submit
 

%'I
 



case studies for possible publication in this series. A computer-based
 
data bank on D&D cases is also being developed at ICRAF headquarters in
 
Nairobi. Users of the methodology are also encouraged to use the
 
forthcoming data recording forms to place their case information on rccord
 
in the data bank. In this way ICRAF hopes to assist the development
 
of agroforestry in the same way that case studies have aided the
 
development of medical science.
 

Comments and contributicns may be addressed to:
 

Dr. J.B. Ralintree, Projedt Leader
 
Agroforestry Diagnosis and Design Project
 
ICRAF
 
P.O. Box 30677
 
NAIROBI, Kenya
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1.GENERAL INTRODUCTION
 

1.1 OBJECTIVES OF THE METHODOLOGY
 

The aim of ICRAF's Diagnostic and Design (D&D) methodology is to assist
 
in the design of appropriate agroforestry systems, as a conceptual basis
 
for the identification of research needs and the formulation of agroforestry
 
research and development projects. The methodology is directed toward
 
meeting the needs, solving the problems. or realizing the potentials of
 
specific land use systems. The procedures described in these guidelines
 
lead to the design of one or more agroforestry technologies which appear
 
to have the potential to effect realistic improvements in the target land
 
use system. The resulting 'design concepts' may then serve as the basis
 
for planning a research programme to develop the identified agroforestry
 
technologies through a combination of on-site and on-station research.
 

Although the logic of the D&D methodology is applicable to a wider
 
range of technical options, and while non-agroforestry alternatives are
 
given due consideration in the course of the D&D process, the methodology
 
has been designed to focus on a systematic consideration of agroforestry
related aspects of existing land use systems, i.e. not to miss, through
 
lack of appropriate analytical techniques, any significant agroforestry
 
potential.s which may be inherent !n the land use system.
 

A problem-oriented or diagnostic approach is adopted as a logical
 
route tothe goal of good agroforestry design and the basic methodological 
guidelines have been adapted to the need for an efficient 'rapid appraisal' 
approach (Chambers, 1981) to project formulation. The methodology 
incorporates elements of the Farming Systems Research (FSR) approach 
(Co] linson, 1981; Hildebrand, 1981; Zanstra etaZ, 1981; Shaner et aZ, 1982) but goes 
beyond the content of existing FSR methodologies in order to address the 
broader range of production and conservation roles which can potentially be 
played by agroforestry. Although a major emphasis is placed on the 
household management unit as, in most cases, the basic decision-making unit 
vis-a-vis land use, the methodology employs a sliding scale of analysis 
ranging from intra-household processes to the local community, regional 
and national levels of socioeconomic and ecosystem organization. 

While the focus of the present guidelines is on the use of the D&D 
methodology at the formulation stage of agroforestry projects,a continuing 
role for the basic D&D process is envisaged throughout the life of a 
project as part of its 'internal guidance system.' 

1.2 AGROFORESTRY DEFINED
 

Agroforestry is a collective term for systems of land use ii which woody
 
plants (trees and shrubs) are deliberately combined on the same land
 
management unit with herbaceous crops and/or animals, either in some form
 
of spatial arrangement or in sequence. For a land use system to fall
 
wichin the concept of agroforestry, there should be both ecological and
 
economic interactions between the woody plants and other components of
 
the system (Lundgren, 1982).
 

Agroforestry may involve the integration of trees into farming systems
 
or crops and livestock into forests. In practice, a high proportion of
 
agroforestry systems involve the growing of trees on what is primarily
 
agricultural land. Crop or livestock production on land devoted primarily
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to forestry is less common but also within the scope of agroforestry.
 
To avoid frequent qualifications, the terminology used here and in the
 
companion document (ICRAF, 1983) is phrased primarily in terms of
 
agroforestry applications in farming systems, but the methodology is
 
also applicable to 
the design of appropriate agroforestry systems for
 
forest reserves 
(see the companion document for specific guidelinas on
 
forestry applications). Similarly, the term "farmers" is employed, for
 
brevity, to include all actual or potential categories of land manager,
 
including pastoralists and foresters.
 

1.3 THE DIAGNOSTIC APPROACH
 

One of the major principles underlying the Diagnostic and Design

methodology is derived from an analogy with 
medicine i.e. that diagnoais

should precede treatment. In the first instance, this means simply that
 
research oriented toward the development of new land management technologies
 
sho-ild be relevant to the actual needs and potentials of land use systems.

It is 
no use developing a technology which works beautifully on the
 
research station if there are reasons why 
it ceanot be taken up by a
 
significaut proportion of the intended users. 
 Rather than leaving such
 
aspects to chance, or to a later 'evaluation' stage in the project cycle,

the diagnostic procedures are intended to insure that the research
 
undertaken is oriented in the 
right direction from the start so that
 
the technology to be developed will be relevant 
to the needs of the area.
 

The analogy with medicine entails the furthcr implication that priority

should be given to the development of problem solving agroforescry

technologies. While it is true that agroforestry holds promise for achieving
 
a wide range of land use potentials, it seems obvious that the priority

claim on the use of scarce research and development resources lies in
 
developing agroforestry's potential to 
provide urgently needed solutions
 
to pressing problems of failing production systems and degradation of the
 
resource base of future generations. As in medical practice, the principle
 
of triage applies.
 

Furthermore, there is little use in conducting sophisticat-d research
 
to realise some ideal conception of the biological potential of a land
 
use system as long as 
the system in question is suffering from crippling

problems which prevent it from achieving those potentials. By analogy,

there is no use in trying to make an athelete out of someone suffering

from a chronic debility. The debility must first be removed before the
 
patient can 
go on to realize his atheletic potentials. The 'patient'

in D&D perspective is 
the existing land use system and a diagnostic approach

is a direct and logical route to the realization of system potentials
 
through the identification and removal of system constraints.
 

While the medical analogy may help in defining standards for agroforestry

practice, the situation in agroforestry departs from that of medicine in
 
at least one very important aspect: in agroforestry the methods of
 
'treatment' have frequently not yet been developed or scientifically
 
proven. 
In the present early stage of the scientific development of
 
agroforestry there are few 
'off the shelf' solutions. Hence, the need
 
for research before widespread extension of agroforestry technology. Hence,
 
also, the need for a reliable and efficient methodology for identifying

priorities for cost-effective research based on sound agroforestry designs.
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1.4 CRITERIA OF AGROFORESTRY DESIGN
 

There is no substitute for good design. 
The criteria of good agroforestry

design are threefold: productivity, sustainabiLity and adoptability.

The improvement of productivity, or output from the land, is almost
everywhere required, by governments as well as by farmers themselves
 
and needs no further discussion here. The 'sustainability' criterion

is an attempt to operationalize the conservation objectives of agroforestry
in terms of the farmer's production objectives. In most cases it means
 
that production 
ims should be achieved without degradation of the land
 
resources. 
 Where degradation has already occured, agroforestty technologies

may seek to reverse the process and place the productiou system on a
 
sustained-yield basis.
 

The 'adoptability' criteriofi means that the techniques and systems

proposed for dexelopment should be capable of adoption by a significant

percentage of the intended users. 
 This implies, for example, that the

technologies must not call upon resources which the farmers are not likely

to possess (e.g. excessive capital, machinery or labour requirements) nor
be incompatible with unchangable features of the existing land use system,

nor require forms of management the farmers 
are unable or unwilling to
adopt (e.g. keeping livestock off pastures far prolonged periods). 
 In

recognizing adoptability as a design criterion on an equal footing with
productivity and sustainability, the agroforestry designer accepts the
 
challenge of addressing the social as well as the physical dimensions of
laud use systems. The D&D methodology is intended to provide assistance
 
in carrying out this more demanding, and yet potentially far more
 
successful, approach to design.
 

1.5 
RAPID APPRAISAL AND MULTIDISCIPLINARITY
 

Although the D&D procedures are adaptable to a range of different zoeds
and applications, the basic guidelines are designed to allow the use of
rapid appraisal methods by a highly qualified multidisciplinary team.
 
A rapid appraisal approach 
is adopted for practical reasons:
 
the planning of research and development projects is usually subject to
constraints on the cost and availability of skilled manpower which often
severely limit the time available for survey and research planning activities.
This is particularly true in the case of agroforestry, where the broad
 
scope of the subject normally requires the participation of several
disciplines in order to insure adequate diagnostic coverage and a broadly
 
conceived approach to design.
 

1.6 HANP(WER REQUIREMENTS
 

Manpower requirements will vary with zircumstances, but a minimal D&D team

should normally include one or more representatives of each of the

following disciplines: agricultural science (general agronomy,
hnrticulture, and livestock sciences), forestry (in the broadest sense
including, if relevant, individuals with a knowledge 
of horticultural

and multipurpose trees), 8ocaZ science (sociology/anthropology, human
geography and economics), and natural sciences concerned with land resource
 
survey (ecology, soils science, climatology). Within these broadly

defined disciplinary categories, generalists will normally be more useful
 as members of a D&D team than narrowly specialised individuals. It may
often be possible to economize on the manpower requirements of a D&D team
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by recruiting individuals who combine within themselves a working
knowledge of more than one discipline (e.g. climate and soils knowledge
in a land evaluation expert, natural and social sciences in a geographer
or a human ecologist). Arrangements can usually be made for consultation
with specialists to supplement the knowledge of the generalists when the
 
need arises.
 

Whenever a technology generating research project is to be formulated
on the basis of the D&D survey results, every effort should be made to
involve the eventual technology developers directly in the process as
members of the D&D field team in order to maximize the understanding
and use of the results by the most directly relevant recipients.
 

1.7 THE INSTITUTIONAL SETTING
 
The intended users of the D&D methodology include: research scientists
at national and international research institutes, land use planners and
resource managers, development project implementation staff, rural development fieldworkers 
 and non-government organizations, university
researchers, and representatives of donor agencies involved in formulating
projects to support agroforestry research and development activities at
any of these levels. The methodo3ogy can be flexibly adapted to meet
the needs and resources of these varied institutional settings.
Given the need for research in the present state of agroforestry,
primary emphasis is placed on the use of the methodology in formulating
rcsearch projects to develop and test needed agroforestry technology,
but there is nothing to preclude the use of D&D procedures to 
arrive at
agroforestry designs for more direct development-oriented applications,
particularly if the development project incorporates a research component
to support the testing and refinement of the proposed agroforestry systems.
Many client institutions wishing to make use of the D&D methodology
will not possess a standing D&D survey team of the desired multidisciplinary
composition. 
This is particularly true in the case of agroforestry,
since agricultural and forestry staffs are often housed in separate
institutions. 
Again, this need not prevent the use of the methodology
since good D&D results have been obtained with ad hoc inter-institutional
teams assembled for the purpose on a temporary basis. 
More permanent
arrangements for inter-institutional cooperation may be necessary, however,
to carry out a multidisciplinary research and development project in


agroforestry.

The desirability of a multidisciplinary team approach, likewise, does
not preclude the use of D&D procedures by clients lacking the resources
to field such a team. 
 Experience has shown that there is considerable scope
for success in even single-person D&D applications, providing that the
individual is adequately conversant with the relevant disciplinary
perspectives and that there is opportunity for consultation with appropriate
discipiixnary enperta in the course of the exercise. 
 Simply attempting to
follow the logic of the D&D procedure can be expected to produce some
improvement in the planning of agroforestry efforts in almost any
institutional setting, regardless of personnel or resource endowment.
 

1.8 DURATION AND TIMING OF D&D ACTIVITIES
 
There are two basic possibilities with respect to the duration and timing
of D&D activities at the project formulation stage:
 

1. Rapid appraisal plus followup, or
 
2. Straightforward extended application
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In a typical 'type 1' application of D&D procedures by a multidisciplinary
 
team, it normally takes about two weeks to 
carry out the diagnostic
 
survey, analyze the results and develop appropriate design concepts for
 
agroforestry interventions to improve the existing land use system. 
This
 
period of concentrated diagnostic and design effort is normally preceeded

by a month or two of preparatory data gathering by a small prediagnostic
 
working group and is followed by up to several months of less intense
 
pre-project followup work, again by a smaller working group, to round out
 
and refine the initial D&D results arrived at by the full multidisciplinary
 
team and develop a detailed project implementation plan. This type of
 
D&D application is designed to economize on the use of time and manpower
 
resources and make the best use of limited time available for high level
 
multidisciplinary collaboration.
 

The timing of 'type I' applications also accords well with the normal
 
phasing of activities in the formulation of donor-sponsored projects.
 
The rapid appraisal D&D process corresponds to a substantial 'project
 
identification' or a preliminary 'project formulation' type of exercise
 
which defines the overall thrust and the framework of the project. This,
 
then, serves 
as the basis for a request for proposals to formulate, in
 
the pre-project followup phase of the D&D process, a detailed project
 
implementation plan. 
 If adopted by donor agency project identification
 
teams, the D&D process in its rapid appraisal form could provide an efficient
 
and reliable means of putting well conceived agroforestry projects out
 
to bid. At present we can only speculate on the effect this would have
 
on the cost-effectiveness of donor sponsored agroforestry projects, but
 
one has 
reason to believe that it would be beneficial.
 

Although the developers of these guidelines have taken pains 
to
 
insure that the suggested D&D procedures are compatible with a rapid

appraisal approach (see detailed guidelines and suggested procedures in
 
Resources for Agroforestry Diagnosis and Design), there is nothing to
 
prevent the application of the D&D logic in lengthier 'type 2' exercises
 
in cases where time and personnel resources are not constraining. In that
 
case, rather than a 'type ' D&D application which reaches the required

depth through a two-stage process which postpones some of the more
 
detailed and time consuming work until the followup stage, the 'type 2'
 
application would proceed straightforwardly through the logical sequence,

taking everything as it comes 
up in whatever detail is deemed necessary.
 

Thus, in 'type 2' applications it might take 6 months to a year to
 
work through the D&D procedures, rather than 2 weeks for an initial
 
'type ' application. It goes without saying that there are a whole range
 
of intermediate possibilities as well. 
One variation worth mentioning is
 
that of allowing a substantial pause in 'type ' applications between the
 
diagnostic and design phases in order to allow the D&D team to fully digest

the design implications of the diagnosis and to informally explore
 
notional design alternatives.
 

It should be pointed out, however, that even when time is 'unlimited,'
 
there may be distinct benefits to an initial rapid appraisal application.
 
Anyone who has ever managed a multidisciplinary research team knows how
 
difficult it caa be to reach an interdisciplinary consensus. Experience

with the rapid appraisal form of the D&D methodology would suggest that
 
the pressure of having to arrive at a definite consensus within a
 
circumscribed time period can result in a higher degree of
 
interdisciplinary synthesis than would otherwise be possible under less
 
pressured conditions. Such a consensus, achieved at an early stage of the
 
project cycle and regarded as 'provisional' and subject to revision as 
the
 
project progresses, can have a beneficial impact on the quality of
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interdisciplinary collaboration throughout the ife of the project. Even
 
in the rare case where an excellent base of interdisciplinary collaboration
 
has already been established in an existing multidisciplinary team, it
 
may still be of value to first conduct a 'type 1' exercise to obtain
 
an overview of the essential + ects of agroforestry diagnosis and design
 
before getting down to the more detailed work of diagnostic elaboration
 
and design refinement.
 

1.9 THE SCALE OF D&D WPLICATIONS
 

It is often said that agroforestry technologies are 'location specific,'
 
but it is more correct to say that agroforestry technologies are
 
'system specific,' if by 'system' we mean a combination of biophysical
 
and socioeconomic factors associated with a given land management unit
 
which make it suitable for some specific and limited set of land management
 
technologies and not some other. It follows, then, that any process
 
of diagnosis and design undertaken for the purpose of developing
 
appropriate technologies must, of necessity, be a system-specific exercise
 
for the simple reason that technologies appropriate to one system of land
 
use may not be appropriate to another.
 

There is considerable latitude possible, however, in the definition
 
of 'the system' for D&D purposes. In the companion volume to these
 
guidelines (Resources for Agroforeatry Diagnosis and Design) specific
 
suggestions are made as to the application of the basic D&D logic to a
 
sliding scale of analysis involving a nested hierarchy of systems ranging
 
from national and regional levels, to local watersheds and communities,
 
to household and intra-household levels of organization.
 

For most purposes, however, the JocaZ system, which is defined as
 
the basic departure poitt or 'touchstone' for all other scales of D&D
 
analysis, will be the household, family farm, or other similar land
 
managcment unit, since this is where most land management decisions are
 
made. If other, larger or smaller, decision-making units are present in
 
the area and ielevant to the D&D exercise (e.g. forest management units),
 
then they too must be analysed to expose their own agroforestry-related
 
objectives, constraints sad potentials. All other relevant processes
 
which are not under the jurisdiction of decision-making systems are treated
 
as part of the environment of such systems.
 

In bsyLng that applications of the D&D methodology must be system
specific It does not mean that the methodology is only applicable to very
 
small areas or that the D&D team cannot deal with more than one land use
 
system in a given exercise, and it certainly does not mean that a
 
separate D&D analysis must be conducted for each and every farm. What
 
it does mean is that the design of specific agroforestry technologies
 
must be linked to the diagnosed needs and potentials of specific land use
 
systems, at whatever scale they may exist. One of the first tasks in the
 
D&D procedure is to define the relevant systems for D&D purposes.
 

It is assumed that agroforestry research and development efforts
 
will not be undertaken for truly minor a~d insignificant land use systems
 
within a country and it is expected that users of the D&D methodology will
 
exercise judgement in the definition and selection of land use systems
 
for D&D treatment. It is further assumed that the sites selected for
 
D&D exercises, and within the sites the management units selected for
 
D&D survey, will be broadly representative of major land use systems within
 
the country which are important enough to justify the expenditure of scarce
 
research and development resources. (See Resources for Agroforestry
 
Diagnosis and Design for detailed guidelines and suggested criteria for the
 
definition and selection of land use systems for D&D purposes.)
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On completion of the D&D-based agroforestry research and development

project it is very likely that the technologies developed for the
 
selected land use system(s) can be trected as 'prototype' technologies

which can be adapted to the needs of similar systems outside the
 
original project area. Thus, 
even within the system-specific context
 
of the D&D methodology, a certain amount of generalization will be
 
possible with respect to the resulting technological products.
 

1.10 ON THE OPTIMUM LEVEL OF DOCUMENTATION
 

Regardless of the type of application, the purpose of the D&D methodology

is not to generate a massive volume of documentation for its own sake.
 
Documentation of the results of each step in the D&D process should
 
be regarded, not as an end in itself, but as 
a means of 1)aiding the
D&D team toward greater clarity and specificity in the consensus developed, 
and 2) communication of the consensus to others. Minimally, the team
 
should strive for a level of documentation which adequately communicates
 
the design result (ii sufficient detail to avoid misinterpretation of
 
precisely what technology is envisaged) as well as the diagnostic rationale
 
for it. 
In regard to the maximal limit, the users of the D&D methodology

should avo'd producing such a volume of documentation that no one would
 
be tempted to.read it. As an aid to documentation the companion volume
 
to these guidelines (Resources for Agroforestry Diagnosis and Design)

contains a set of Worksheets for use at each step in the D&D procedures.

These might form the basis for something like an 'optimal' level of
 
documentation, but they would have to be tied together by a prose
 
account to produce a readable case study report.


In an effort to assist in the documentaion and dissemination of D&D
 
results, ICRAF has inaugurated a series on Case Studies in Agroforestry

Diagnosis and Design, where suitable case studies might be published.

Also, to foster the use of 
case study material to aid in the development

of agroforestry, similar to the use of case studies in the development

of medical science, ICRAF is establishing a computer-based D&D data bank
 
at its headquarters in Nairobi. A recording form for coding of case study

information is being developed for users of the methodology who may wish
 
to contribute to the global data bank, without necessarily having to
 
produce a full case study report. All users of the D&D methodology are
 
urged to contribute to this global documentation effort in one form of
 
the other. Due acknowledgement will be given to the contributors of
 
such information in any publication making specific use of it.
 

1.11 D&D AS PART OF THE -INTERNAL GUIDANCE SYSTEM' OF AN R&D PROJECT 

These guidelines concentrate on procedures for Diagnosis and Design at the

formulation stage of agroforestry research and development (R&D) projects,

but the need for the basic process of diagnosis and design does not vanish
 
once the project is under way. 
 Even with adequate pre-project D&D
 
preparation it is unlikely that the project implementation etaff will have
 
the same view of technological prospects for the project area at the end
 
of the project as at the beginning. There is usually a learning process which
 
causes project starf to modify their view of technical options as the
 
project progresses. Unfortur.ately many projects are 'writ in stone' from
 
the beginning and there is little opportunity to benefit from this
 
learning process.
 

The suggestion that the D&D process should be continued throughout the
 
life of the project is intended as a corrective to this situation by formally

acknowledging the importance of the mid-project learning process and giving

it a central place in project design. Figure 1 presents a schematic
 
representation of the key features of the D&D paradigm, showing the feedback
 
linkages which enable it to fulfill its potential role as part of the
 
project's internal guidance system.
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Figure i. 
Components of project design.incorporatlng the D&D process

as part of the projects internal guidance system. Note feedback loops.
 

Both an-sttion research, involving controlled experimental
investigation of fundamental aspects of the proposed technologies, as
well as on-site reseach, involving in situ trials of candidate
 
'technology packages' on representative land management units in theproject area, 
 re necessary components of a coherent and effective R&D
 programme to develop appropriate agroforestry technologies. The initial
guidance for the type of research which is needed for both of these
re3earch.components 
is given by the initial D&D exercise. As the project


progresses, however, new information will be generated, both from a
deepening of the diagnosis resulting from longer exposure to 
the client
land use system at the research site as well as 
from an improved under
standing of the technical options from on-site and on-station research.

This information provides feedback which may suggest refinements in the
diagnosis and modifications in 
the design. The diagnosed sitaation
itse~f wiZl change, 
moreover, as a result of the introduced technology,

thus requiring a fresh diagnosis of the new condition of the system.

Feedback of these various types of information will allow the project

implementation team to 
'track' the changing situation and 'home in' on
 
an increasingly optimal design for improved system performance.


If we may bu allowed a martial analogy, an R&D project without a
mechanism for continuing diagnosis and redesign is like a missile without
 
am internal guidance system. 
 Without it the ability of the project 
to
reach its target will be dependent on the accuracy of the initial

'stngs.' 
With it the project can redirect its efforts in accordance
 
with continuously improved information on what is needed and how to
 
achieve it.
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Figuzre 2. 
The iterative D&D process in the life cycle of a technology
generation and dissemination project.
 

In its fully developed form D&D is an Iterative process which is
repeated throughout the project cycle for different purposes at different
stages (see Figure 2). 
 In the initial 'pre-project' or 'project formulation'
stage the D&D process is used to arrive at prototype designs to initiate the
R&D project and set it moving along generally appropriate lineE. 
 At the
'mid-project' or 'project implementation' stage, the D&D proces3 is
repeated more-or-less continuously to deepen the diagnosis and refine the
prototype designs in order to develop specifically appropriate designs for
the given land use system. 
In. the course of time the project will arrive
at the point where the technology developed is considered ready for
dissemination throughout a Tjider recommendation domain. 
At this 'preextension' stage a modified D&D process incorporating an expanded land
evaluation exercise comes into play to assess the extrapolability of the
developed technology and define the recommendation domain. 
The dissemination
to new sites at the 'extension stage' will, in turn, generate new feedback
information which can be used, through a scaled-down D&D process, to adapt
t 3 technology to a wider range of site-specific conditions (see Raintree,
1983a for art elaboration of this scheme).
Thus, In its fully developed form, the D&D methodology is a process approach
to project implementtion which, it'should be noted, cannot be simply equated
with 'Monitoring and Evaluation' as 
this is normally understood. 
In Monitoring
and Evaluation various component& of the project are monitored and the
degree to which the project is 
meeting its objectives is evaluated. 
There is
no explicit mechanism uithin the 'passive-critical' role conception of
Monitoring and Evaluation to actively follow through with project modifications,
let alone redesign project technology. 
What makes D&D different is its explicit
focus on the technology generation process 
:nd its incorporation of active
feedback mechanisms for irnstitutionalizing the project learning process at the
level of the iiplementing personnel. D&D does not replace Monitoring and
Evaluation in the overall adminstration of the project, but it does provide an
additional means by which project personnel may improve on their ability to
generate appropriate technologies.
 



2.SPECIFIC PROCEDURES
 

2.1 THE LOGICAL SEQUENCE OF STEPS
 
The procedures for project formulation consist of a series of information
gathering and analytical steps, leading logically 
 n one to the next.
This sequeaice entails a hierarchical progression from the general to the
particular, which is designed to economize on time and effort by excluding
irrelevant information from further consideration while developing a
progressively sharper focus on essential information. 
By this open-ended
but structured approach the D&D methodology avoids the seemingly endless
and needlessly complicated data collection and processing task
characteristic of an unstructuLed approach to systems analysis.
progression of steps is divided into four stages as follows:
 

The
 

Prediagnostic St~a 
 (Steps 1-3)
 
This stage covers 1) background description of the study area, including
diagnostically relevant aspects of the biophysical and socioeconomic
environment, 2) differentiation and selection of land use systems within
the study area for further D&D attention, and 3) preliminary description
of diagnostically relevant aspcacts of the selected systems.
 
Diagnostic Stage (Steps 4-6) 
This stage includes 4) diagnostic survey of the selected systems and
relevant aspects of the environmental setting, 
5) diagnostic analysis
and identification of major land use problems and potentials, and
6) derivation of specifications for appropriate technology (including
non-agroforestry options but with special attention to agroforestry
 

potentials).
 

Technology Design Stage 
(Steps 7-9)
 
This stage involves 
 7) appraisal and selection of candidate technologies for possible inclusion in the design, 
8) synthesis of a general
design concept for an improved land use system and development, if
possible, of initial 'best bet' designs for component technologies, and
9) ex ante evaluation and refinement of the proposed design. 
The
activities of this stage may involve reiteration of the above steps.
 
Follow-up Planning Stage 
 (Steps 10-12)
 
This stage covers 10) identification of research needed to develop
and/or test the identified agroforestry technologies, 11) 
identification of areas needing further D&D attention in a followup stage, and
12) development cf a detailed project implementation plan to carry out


the envisaged R&D programme.

The remainder of this section contains an overview of the
step-by-step procedures in outline form, shcwing the content of each
step. 
This is followed in the next section by a prose summary which
might usefully be read In parallel with the outline. 
Most of the
methodological aids mentioned in the outline under 'Useful Tools' can
be found in Resoures for Agroforestry Diagnoss 
aid Design (ICRAF, 1983).
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PREDIAGNOSTIC STAGE
 

Step 1. Environmental Description of the Study Area
 

Output: 
A descriptive understanding of the diagnostically

relevant characteristics and organization of the selected
 
environment
 

Sources of Information: 
 Mainly existing documentation on the
study area, supplemented by limited field survey and interviews
 
with qualified informants
 

Factors to Consider:
 
- Biophysical parameters
 
- Socioeconomic parameters
 
-
 Structure and function of the human ecosystem of the area
 

Useful Tools: Environmental Data Base for Agroforestry (Young,
1983); worksheets 
for relevant biophysical and socioeconomic
 
data and guidelines for description of the human ecosystem

(ICRAF, 1983)
 

Step 2. Diffeientlation of Land Use Systems Within the Study Area
 

Output: Identification of distinctive land use systems

requiring separate D&D treatment; selection of priority

systems) for D&D attention
 

Sources of Information: As above
 

Factors to Consider:
 
- Land units (possessing a similar set of biophysical
 

characteristics)
 
- Management units 
(with similar production objectives and
 

resources)
 
-
 Land use systems (distinctive combinations of land units and
 

management units)
 
- Criteria for system selection
 

Useful Tools: Worksheet for differentiation of land 
use
systems and suggested criteria for selection of systems for D&D
 
attention (ICRtF, 1983)
 

Step 3. Preliminary Description of the Selected Land Use System(s)
 

Output: A preliminary characterization of the objectives and

the internal organization of the land use system(s) (for

reference use by the D&D team at 
the Diagnostic Stage)
 

Sources of Information: As above
 

Factors to Consider:
 
-
 Structure and function of supply subsystems at the management
 

unit level
 
-
 Additional descriptive information on production activities
 

(agricultural, forestry, livestock and agxoforestry practices;
 
water management)
 

Useful Tools: Various worksheets, 
guidelines and appendices 
 on the use
of ICRAF's 'basic needs' approach for description and diagnosis of
household production systems, with supplementary guidelines for
forestry and watershed applications, input-output analysis, matrix
tools, modeling techniques and other useful tools (ICRAF, 1983)
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DIAGNOSTIC STAGE
 

Step 4. Diagnostic Survey
 

Output: Information necessary for a diagnosis of land use problems
 
and potentials (both agroforestry and non-agroforestry) at the
 
management unit (farm) and ecosystem level.
 

Sources of Information: Area reconnaissance and diagnostic
 
surveys of representative management units 
(the latter is based
 
on a 'trouble-shooting' procedure for identification of 
the
 
causes of problems within the supply subsystems)
 

Factors to Consider:
 
- Problems and potentials at the ecosystem level
 
- Problems and potentials at the management unit level
 

(supply prublems, causal factors invulved in the creation
 
of supply problems, present constraints and problem-causing
 
syndromes, future sustainability problems)
 

- Farmers' strategies for coping with identified problems
 

Useful Tools: Suggested survey techniques and interview guidelines,
 
sample diagnostic survey instrument (ICRAF, 1983)
 

Step 5. Diagnostic Analysis
 

Output: A diagnosis of major land use problems and potentials
 

Sources of Information: Findings of the diagnostic surveyz
 
information provided by all preceeding steps
 

Factors to Consider: 
- Present problems and potentials at the ecosystem level 
- Present problems end potentials at the management unit level 
- Sustainability problems 

Useful Tools: Analytical worksheets, detailed analytical guidelines
 
and queries, causal and functional diagramming tools (ICRAF, 1983)
 

Step 6. Derivation of Specifications for Appropriate Technology
 

Output: 
 A reasonably complete set of design specifications for
 
problem-solving and potential-realizing technologies
 
appropriate to the needs and potentials of the diagnosed land
 
use system
 

Sources of Information: All preceeding steps
 

Factors to Consider:
 
- General development strategy for the system
 
-
 Functional potentials for problem-solving interventions
 
- Potentials for iwproving resource utilization
 
- Possible constraints on candidate technologies
 

Useful Tools: Checklists and guidelines to assist in developing a
 
complete set of specifications for appropriate AF technology
 
(ICRAF, 1983)
 



- 14 -

TECHNOLOGY DESIGN STAGE
 

Step 7. Technology Appraisal
 

Output: A relevant set of candidate technologies with potential for
 
inclusion in a design for an improved land use system
 

Sources of Information: Review of Lhe body of technical knowledge
 

Factors to Consider: Main ctiteria are given in the design
 
specifications (output of step 63; state of the art with
 
respect to the various candidate technologies (both agroforestry
 
and non-agroforestry)
 

Useful Tools: Classification and examples of agroforestry systems

and practices from around the world, lists and characteristics of
 
multipurpose trees and shrubs, their uses and ecological
 
requirements, selection considerations, design concepts, etc.
 
(ICRAF, 1983)
 

Step 8. Technology Design
 

Output: General design for an improved land use system and
 
specifiz designs for component technologies
 

Sources of Information: Creative synthesis of relevant information
 
from all preceeding steps; supplementary design information
 
from additional sources, as needed
 

Factors to Consider:
 
- Design specifications (Step 6)
 
- Candidate technologies (Step 7)
 
- Function and location of components within the system,
 

component species, number and spatial arrangement of
 
components, and management of component combinations
 

- Overall productivity, sustainability and adoptability of
 
the design
 

Useful Tools: General design principles for agroforestry systems,
 
an iterative initial design algorithm, plant arrangement
 
considerations, notes on shelterbelt design, etc. (ICRAF, 1983);
 
see also design materials listed under step 7
 

Step 9. Design Evaluation
 

Output: Ex ante evaluation of the design; improvements in the
 
design suggested by the evaluation process
 

Sources of Information: Relevant information from all preceeding
 
steps; farmers' preliminary evaluation of the design proposals;
 
the D&D team's otn experience and judgement
 

Factors to Consider:
 
- Productivity
 

- Sustainability
 

- Adoptability
 

Useful Tools: Design evaluation scoresheet, guidelines for ex ante
 
ecunomic, ecological and social evaluation (ICRAF, 1983; Hoekstra,
 
1983; Etherington and Mathews, 1983)
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FOLLOWUP PLANNING STAGE
 

Step 10. Research Needs
 

Output: Identification of the type of research needed to develop and
test the component technologies and overall land use system designs
 
Sources of Information: Team, review and assessment of the following
 
factors
 

Factors to Consider:
 
-
 State of the technology art and the suitability of different


classes of technology (notional, preliminary, validated) for

different types of research (on-station, on-farm)
 

-
 Whether the envisaged followup to the D&D exercise is essentially
research-oriented or development/disseminaton-oriented
 

-
 Farmers' and research/extension officers' attitudes toward
 
on-farm experimentation
 

-
 Riskiness of the proposed technologies
 
-
 Need for candidate technologies to be exposed to a wider or more
'realistic 
set of environmental and farming system conditions
 

(than would be available on research station)
 

Useful Tools: Suggested criteria for initial state of the art
evaluation, notes on experimental approaches in agroforestry

(ICRAF, 1983); Huxley (in press)
 

Step 11. Topics RequiringFurther D&D Attention
 

Output: Identification of topics needing further diagnostic survey
or design thinking, particularly in rapid appraisal applications
where time constraints may have left gaps in the D&D outcome;
suggested procedures for collection and processinp of additional
information required to deepen the diagnosis and/or refine the design
 
Sources of Information: Team review and assessment of D&D results
 
Factors to Consider:
 
- Requirements for additional diagnostic information and analysis
- Requirements for more complete information on candidate
 

technologies needed to 
refine the initial design
- Requirements for in-depth economic, ecological and social
evaluation of the proposed design
 

Useful Tools: N/A
 

Step 12. ProjectImplementation Plan
 
Output: Guidelines for implementation of followup project activities,
at different levels of detail appropriate to different stages in
the project cycle: 1) a general outline of major project activities
(research and/or dissemination), suggested by the D&D team; 2) a
more detailed project proposal suitable for submission to potential
douors, prepared by a small pre-project working group; 3) detailed
project implementation plan, prepared by the project implementation

team; 4) revised mid-project working plans prepared by the
implementation team from time to time, reflecting modificaLions in
technology design suggested by experience in the field or from
 
on-station research
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Sources of Information: Results of previous D&D steps (1);
 
pre-project followup activities, (2 & 3); the iterative D&D process
 
during the couse of project implementation (4)
 

Factors to Consider:
 
-
 Topics needing further D&D attention (output of Step1l) 
- Research needs (output of Step 10) 
-
 Feedback from on-site trials (including farmers' evaluation and
 

suggestions) and on-station experimental work in the course
 
of the project (suggesting modifications and refinements in
 
the technologies and the plan of work)
 

Useful Tools: Documentation of the previous steps; step-by-step
 
worksheets contained in ICRAF (1983)
 

2.2 SYNOPSIS OF THE FOUR STAGE PROCEDURE
 

THE PREDIAGNOSTIC STAGE
 

This stage commences with a description of relevant background conditions
 
In the study area: the physical environment, economic and social
 
conditions, and the functioning of the human ecosystem. 
The background
 
description provides an overall framework within which the analysis is
 
to take place and indicates bzoad limits on the nature of contemplatable
 
developments (e.g. as conditioned by climatic 
zone or overall income
 
levels).
 

The next step is to identify the land use systems within the area.
 
A land use system consists of a combination of a land wiit, as set by the
 
physical environment, with a management unit, with distinctive production
 
objectives and resources.
 

The land use systems which result from such combination of land
 
resources with management units form the subject of agroforestry diagnosis.
 
Frequently, one or more dominant land 
use systems will be singled out
 
as the focus for diagnosis and design. Where more than one land use system
 
is identified for diagnosis, 
the steps which follow are conducted with
 
respect to each nelected system.
 

The prediagnostic stage is concluded by description of the selected
 
land use systems. This covers their objectives, production activities,
 
output And internal organization. 
As a basis for subsequent activities,
 
particular attention is given to identifying the output subsystems geared
 
to meeting the basic needs of the land isers. 
 Me following needs are
 
considered: 
 food, water, energy, shelter, raw material, cash, savlngs/
 
investment, and social needs. 
Food and water are self-explanatory. The
 
most common energy need is for domestic fuelwood. Raw materials refers to
 
needs for cottage and local processing industries. Cash, for regular
 
day-to-day expenditure, is distinguished from savings/investment, for
 
infrequent expenditure on special purposes. Finally, there may be forms
 
of output required to meet ceremonial or social obligations which cannot
 
always be translated into money terms.
 

The prediagnostic stage establishes the basis for the steps which
 
follow, by giving basic physical and socioeconomic information and
 
Identifying and describing 
the land use systems to be considered.
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THE DIAGNOSTIC STAGE
 

Two steps, diagnostic survey and analysis, are closely linked. 
Diagnosis
 
commences with identifioation of 7and toe problems. At the level of
 
management units they are initially idenfified as shortfaUZs in the
 
output subsystams: for example, occasional food shortages, present or

anticipated fuclwood shortages, lack of materials for shelter or cottage
 
industry, inadequate or unreliable income, etc.
 

Parallel with these problems at the level of the management unit,

there may also be problems at the community or ecosystem level, beyond

the control of individual farmers, which also need to be identified,
 
e.g. erosion gullies along the boundaries between farms or lack of
 
adequate marketiug facilities for cash crops.


Having identified problems in achieving the objectives of the output

subsystems, the causes of these problems are then ascertained. For
 
example, food shortages might be caused mainly by recurrent drought, by

decline in soil fertility through over-intensive cultivation, through

inability of the farmers to obtain fertilizers, or any combination of causes.
 
Where cash income is dependent on sales of livestock, the causal chain
 
might involve overstocking and pasture degradation, seasonal fodder
 
slortages or protein deficiency. 
Fuelwood shortage is most frequently caused
 
by over-exploitation, sometimes complete removal, of indigenous trees.
 

S ALMr am~p fiC 

-. 4 

UX AYAIUJMU LowtaLiltss1. -.-

An 14 gnat" d*ml a, J 
1.topmd In ines a edfhf 
2.us&urt l~ rdso'I sh 
':Idaesls ahr'I *roo 

of~ ~~rblm ~Oa andienti poorll o prpit ehooia 

PterventialMach Te sytmi 
dee peotlt- lootsZs. 

U-I1:~g____ . Do*,5 *tVVltL.that k P£5ftlft 

Fi5ue 3. The usdledt igamnofcua 
 to elcidate the iolo~
 

of a problem and Identify potentials for appropriate technological.
 
interventions in the system.
 



- 18 -

The output shortfalls or other problems and the causes which underlie
them may be summarised in a causal diagram. Attention is then given to
potentials for removal of constraints, and thus for imprcving output.
These potentials may include non-agroforestry solutions (e.g. Improve the
fertilizer supply system, or provide rural credit) 
as well as agroforestry
techniques. An agroforestry intervention is an apparent potential
for agroforestry techniques or systems 
to remove output constraints; for
example, to ameliorate energ- shortage by growing fuelwood-producing

hedgerow trees, protein shortage for cattle by growing browse-producing

trees, or 
low soil fertility through the soil-improvi.g effects of 
tree
leaf litter. 
Figure 3 shows the use of causal diagraming to elucidate
the causal background to a problem and to assist in identifying

appropriate interventions (in this case the suggested intervention is
'alley cropping').
 

Constraints to such production-improving technologies are set by
considerations of sustainability and adoptability. 
Improved sustainability,
or resource conservation, may be involved as an element in the removal
of constraints. 
 However, further consideration needs to be given to
 ensure that the proposed agroforestry solutions themselves meet sustainability

requirements.
 

Adoptability is given particular attention during diagnosis. 
 The
technological level, attitudes, capital resources and labour availability
of the farmers 
are examined, together with the institutional and social
framework within which they operate (e.g. land tenure systems).
Economic conditions, notably markets and levels of income expectancy, are
also critical. 
 This stage of the study leads to identification of the

constraints to adoption of improved technologies.


The discovery of potentials for removal 
of constraints in the
existing pattern of production, or of potentials for new production
patterns which make better overall use of available resources 
to meet
the farmer's objectives, together with considerations of sustainability
and adoptability, leads to the formulation of design speoifications for
appropriate technological interventions in the system. 
These consist af
a set of functional specifications for what the technology must accomplish
(e.g. 'relieve fodder protein shortage in the dry season'), together with
constraints on candidate technologies (e.g. 'inadequate capital to purchase
feed concentrates'). Considered within the context of ar 
appropriate
development strategy for the system, the design specifications providie

the link between the process of diagnosis and that of design.
 

THE DESIGN STAGE
 

Starting from the design specifications, the procedures of design commence
with the process of technology appraisal. This is based on the body of
available technical knowledge, from research stations or farming experience.

In the future it should become possible to an increasing degree to
draw upon experience from agroforestry projects in comparable settings.


This leads to the process of technology design per se, in which
selected elements of agroforestry technology are combined in a design
for an imprcved land use system. 
 Combining agroforestry techniques with
the existing farming practices may lead to constraints and require
modifications in the design as a whole, e.g. as 
arising from labour peaks.

Meiging with the design process comes design evaluation. In this
process, the proposed design is reviewed with respect to 
the three criteria
of productivity, sustainability and adoptability using vaylous techniques
of economic, ecological and social evaluation. The agroforestry proposals
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are also compared with non-agroforestry solutions to the diagnosed

problems. Since the evaluation may suggest modifications in the design,

in practice there may be an alternation between the two processes

leading to a progressively more refined dasign.
 

THE FOLLOWUP PLANNING STAGE
 

In the present state cf knowledge it is unlikely that many of the
 
proposed agroforestry technologies will be ready for widespread

implementation. 
 In most cases they will need to be developed and
 
tested through a research progranoe tailored to the specifications of the
 
researoh needs assessment. This is based on an assessment of gaps in
 
present knowledge with respect to the technologies identified in the
 
design stage. 
Research to fill in these gaps may include on-station
research, conducted under controlled conditions (usually at field stations),
and on-site research, conducted on farms or under other natural 
conditions at sites within the study area. 

On-site research is designed to allow monitoring of social attributes
of the candidate technologies, such as ease of adoption, labour problems, 
management dfficulties, etc., along with technical elements. On-site
 
research, particularly if conducted on farms, will usually involve
 
testing of 'best bet' technical packages, and should not normally involve
 
elements of high risk. 
One of the unique aspects of on-site research
 
is the possibility of obtaining valuable feedback in the form of
 
spontaneous modifications of the design made by farmers to adapt it better
 
to local farming conditions. 
 On-station research is designed more-or-less
 
according to the normal principles of agricultural and forestry research,
 
e.g. with replication, deliberate exceeding of limits of plant spacing,

etc., in order to determine boundary values and design curves. 
The types

of layouts involved in on-station research may bear little resemblance to
 
the designs for 'technology packages' tested on farmers' fields.
 
Although plant research in agroforestry may involve departures from

standard designs developed for agronomic or forestry experiments, the
 
main departure from 'conventional' on-station research is that the

specifications arising from the diagnostic process aze used to limit
 
and direct the technological range and focus of the research undertaken.
 

This will complete the technical aspects of the D&D exercise, but
 
before the exercise can be concluded two further aspects of followup

planning need to be addressed: identification of topics needing further

D&D attention, and development of a plan for project imptemntation.

In rapid appraisal type applications of the methodology, the design

result ,iill normally be regarded as preliminary and provisional, pending
 
more detailed elaboration and refinement in a 'pre-project followup'

exercise, when a smaller working group will have 
ample time to develop

the ideas initiated by the full multidisciplinary D&D field team. Likewise
 
with any unresolved d! .,nostic issues which the D&D team may not have had
 
time to cover in what considers sufficient detail for final project

planning. Requirements for further diagnostic and design work to be
 
carried out during the followup phase (including more in-depth ex ante

evaluation and redesign work) should be specified by the D&D team before
 
it adjourns.
 

The D&D field team in rapid appraisal type applications will also not

be likely to develop a final, fully det;,Iled project implementation

plan, not only because of time limitations, but also because crucial
 
financial and other administrative decisions may not have been taken.
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What the team should aim for, rather, is to produce an outline of its
 
recommendations, specifying likoly manpower, land and other resource
 
requirements to carry out the envisaged research, and giving its
 
suggestions on how to set up internal feedback mechanisms, project
 
review procedures, etc. Even though these recommendations may be
 
modified, as a result of the wider range of technical and administrative
 
consultations that may occur in the post-D&D exercise period, an
 
effort should be made to give project planners the benefit of the
 
perspective developed by the full multidiEciplinary team.
 

If, rather than a rapid appraisal type exercise, a straight-forward
 
extended application of the D&D procedures has been undertaken, the
 
above mentioned limitations will not apply.
 

Before concluding this account of the Diagnostic and Design
 
methodology, it may be useful to show an example of the type of result
 
that may be obtained. Table I on the next page gives a site summary of
 
D&D indications from an application undertaken at an ICRAF research site
 
in Kenya. While it by no means exhausts the full spectrum of D&D
 
results and followup activities undertaken at the site, this tabular
 
summary may serve to give an impression of the type of perspective which
 
the methodology can be used to create.
 



KATHAMA

MACHAKOSDISTRICT 
 SITE SUMARY OF AGROFORESTRY DIAGNOSIS AND DESIGN INDICATIONS
KEMA 
 ON A REPRESENTATIVE FARM 
 r M 

SYSTDI DESCRIPTION 
 LAND USE SYSTE4 DIAMyNOSIS AGRlFOlESTRy POTENTiALS M M IClim.te 	 HOUSEHOLD SUPPLY PROLEMS 
 PRODUCTION CONSTRAINTS 
 rt
Semi-arld,' 	 Problems in Basic Needs Supply Sub- An-ecedent Causal Factors 
 Specific Problem-Solv0g AHroforesr.Sub-humid 	 r
Syztes 
 tirop Land PotentialseMI

___D Seasoo~l s.-pleSand loans over 	 fod ahorrses 1. Low ferrility and declining

sandy zlap IcaL 	
normal, must putchast: drought yie2U!_ 1. Elimination of dry season feed gap :A
rclcted crop failure in avg. of by planting of multipurpose fodder
2. Lack cf -anre 	 trees In grazing areap 	and as
 

to say 
 y; oce in every five yebrs; low ailk 3. Low tvailable moisturnimperrectly 	 Led2erow in crcpland with con-
iand meat produc~ion due to dry 	 f 04. Oren too veak Ecr dry seaso, comirdat erosion control cffertE
stssnn feed shortage for !iv,.tck 	
.j Inu~h;,/plann; hcaccD'EL - Insuffi-ent prodiict±ona fro' incfficicnt use of limited 

and fuelood anr mulch co-r)ducrio 
L;o la-a, cuar 	 possibilitiej; improved feed
rchas fualicod e I F..l moisture 	 0rituation should allow 	dry beasoa
mixedi fr-ri;3 	 hcusehold and cotage i dustry u-p;: x5. Soil crosion and water loss due ploughing/planting
Crcvi 
 l.:k of large trees for brick bakin 
 Whea-.ro
8 . cnff , o 
 2. Zut-rnd-carrv fodder trees for 

, b 	 9 6. Wanerocggig, cSH7LTLR - Lack of cosatcuction 7. Labcaur bottleneck at plouhi pen. fi;udor, increased pen fi z:c: usablere.p4geon peas, 	 quality timber and poles, muut pur- u
chase; lack of largo tree far brick and wecd±5g time 	 uburning; lack of feneing 8. Insect pestsand rhade 	 3. Alley cropping/caulh farrIng with
legunios and other trees tD :r -a0Livestock 
 trees 

control erosioL, !rcreas- water ar VZebu cattle, 
 RAWMATERIALS F1R OUSEOLCli~jtS7.y

soars end _____HOUSEHOLD_____ 	 1. Small grazing area infiltration, con-ervzIust purchase fuelvuod for brick 	 oi. 
sheep 	 2. Insufficient dry season feed
Making 	 nointurc, improve soil fertility
production 	 : I.,.S11and structure, reduce the need for 

t'
 
Economy 	 3. Insuffcicnt production of - 8
CASH - Low net household income due 	 tillsae and lessen the labourfueluood 
 requLire-eat for weeding,Subsistence in part to cash outflow for stap 	

8 0. 
farming 
 foods, fuelwood, and constructioa 	 insect repellece (?)wood; lack of viable cash crop Erosi on l. 

Pect 4. andelng fn) of
Population enterprise Hedgarows and l ving fences of00Declining Soil Fertility high-yielding fuelvood speciesDensity 	 SAVINGS/INVESTMENT - Lack of savings/ 
 Degradation of grazin 
 land I and fruit producing thorn bushes
2ee 	 ".
172/Km2 	 seasoninvestment alterative 	to livestocko veg etain gegetatlonCHYANS 
 fe
i (as anaeaeyashedge against famine in badrowth alternativetli by yyears, 	 Hpo~ livestock; 

for supplementaty livestock
3.5y Growth ~ 	 livestock potential limited by dry ft I

DEINC~TANs

Lo capital j feed in average years) 	 05. Fultistorey fruit trees with
SOCIAL PROCION - Difficulty in 	 r-.tmderaown 
 grass-legume pasture.
. a making contributions 	 0Lon dry season, frequent


3.5 ha droughts 

8' 

Termites & other pests ,.
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3, CONCLUSION
 

The process of diagnosis and design in its wider sense does not end
when the rapid appraisal team packs up and goes home. 
A fully operational

plan of action based on the use of D&D procedures is expected to lead,
first to the production of research results which will validate 
or
modify the candidate technologies and, secondly, to the dissemination

of successful technologies throughout the recommendation domain by
local extension services. 
 In the course of time, further experience

will be generated concerning the success or lim 
ptions of prototype
agroforestry systems under field conditions. 
 This information can be
cycled back into the diagnostic and design process; 
thus leading, by
an iterative discovery procedure, to successive gains in knowledge and
to 
the development of genuinely productive, sustainable and adoptable

agroforestry systems.
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