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A SYSTEMS APPKOACH TO AGROFORESTRY DIAGNOSIS AND DESIGN:ICRAF'S EXPERIENCE WITH AN INTERDISCIPLINARY MHODOLOGy 

SUMMARY 

Agroforestry is an ancient system of land management, but a new field.of organized scientific activity. Recently arisen to fill the gap in
applied science crerted by the time honoured but artificial
separation of agriculture, forestry and allied disciplines, agroforestry
is an inherently interdisciplinary field. Although agroforestryresearch by multidisciplinary teams is the order of the day, the high
degree of interdisciplinary synthesis 
which is necded to realize thefull potential of agroforestry is not an easy goal to achieve.
complete the emerging paradigm for agroforestry research and 
To
 

development, a number of interdisciplinary methodologies are needed.
 

To answer part of this need, the multidisciplinary staff of theInternational Council for Research in Agroforestry (ICRAF) have beenworking since 1981 to develop a methodology for agroforestry Diagnosisand Design (D&D), as an aid to the identification of research and
development priorities and as a basis for a coordinated interdiscipliuaryapproach to project planning and implementation. rased on more than twentytest applications with international collaborators in wide rangeaof sites around the world, ICRAF has published two draft D& methodologymanuals and a number of case studies for wider review and comment. 

This paper presents an int.oduction to the evolving D&D methodologyan discusses key features of the interdisciplinary systems approachon which it is based. Beginning with a rev'.ew of the requirementswhich must be satisfied by any methcdology which seeks to catalyze anLiterdisciplinary approach to the improvement of land managementsystems, the paper goes on to explain the general conceptual and
procedural framework of the D&D methodology, and concludes vith anoverview of ICRAF's experience in developing and disseminating this
interdisciplinary approach. 



A SYSTEMS APPROACH TO AGROFORESTRY DIAGNOSIS AND DESIGN:ICRAF'S EXPERIENCE WITH AN INTERDISCIPLINARY HLIHODOLOGY 

1. AGROFORESTRy AS AN INHERENTLY INTERDISCIPLINARY FIELD 

1.1 Agroforestry Defined 

It is customary to begin a paper on a new subject area with a definition
of the field. As much as one would like to offer a universally accepteddefinition of agroforest-y, alas, it must be acknowledged that thereare almost as many definitions of agroforestry as there are people whodeal with the subject (Editors, Agrnforestry Syst: is, 1902). This
diversity of viewpoint is in part due to tha interdisciplinary nature
of the field and, in fact, the history of atteMpLs to define
agroforestry reveals something of tite disciplinary forces at work inthe development of the field.
 

The first widely acknowledged attempt to outline the scope of the
subject defined agroforestry as:
 

: .. a sustainable management system for land thatincreases overall production, combin .: -tgriculture 
crops, tree crops and forest plants and/or
animals simultaneously or sequentially, and appliesmanagement practices that are compatible with the

cultural patterns of the local population
 
(Bene et at., 1977).
 

This definition gives explicit recognition to the variety of biologicalcomponents which may be combined in agroforestry systems andimplicitly acknowledges the various historical roots of the agroforestry
tradition in agronomy, tree crop horticulture, forestry and livestock.
sciences. 
By explicitly citing "sustainability" and "cultural
compatibility" as 'criteria of agroforestry, this early definition
also gives testimony to the formative role in agroforestry of two
other disciplinary traditions: environmental/conservation

social science/rural development disciplines. 

and
 

It is 
a normative definition, which states not merely what agroforestry
is but what it sluzd be, i.e. a land management system that is, by
definition, prodantive, sustainable and culturalZy appropriate.
Problems have arisen subsequently in maintaling 
a literal interpretation
of this early normati-ie definition. Strictly speaking, there Js littlejustification for assuming that all land management systems whichqualify as "agroforestry" from the standpoint of the combination ofbiological components (trees with herbaceous crops and/or animals) wouldautomatically fulfill the above mentioned normative criteria. Poorlydesigned agroforestry systems, in fact, may fail on one or even all of
these courts.
 

As scientific agroforestry emerges from the 
"awareness and enthusiasm"
stage and begins to settle down to serious work, the tendency has been
to retain these criteria as attributes of good agroforestry design
while noting, hovever, that they must be achieved by the developers
of agroforestry systems rather than merely ascribed to any system which
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happens to meet the minimal definition of agroforestry. 
A more
neutral and widely acceptable definition has been advanced which 
conceives of agroforestry as:
 

... an approach to land inuse which woody plants are
delibe -ately combined on the same land managementunit with herbaceous crops and/or animals, either in 
some form of spatial arrangement or in sequence. 
 The
 
concept of an agroforestry system implies both

erological and economic interactions among the 
components of the system (after Lundgren, 
1982).
 

The elevation of agroforestry to a field of study in its own right isbased on the recognition of the need for an intograted approach toland use and the observation that many existing or yet to be developedland use systems all have, in their particular combination ofcomponents, a common denominator that is worth exploring anddeveloping in a more systematic and scientific manner;, namely, thedeliberate use cf the special productive and protective features of
woody plants to increase, sustain and diversify the total output
from the land (Lundgren and Raintree, 1983).
 

1.2 Multidisciplinarity and Interdisciplinarity in Agrofcrestry 

A certain minimal degree of multidisciplinarity is virtually assuredin agroforestry by the very nature and complexity of the subject.
but the degree of interdisciplinary thinklng that is needed to
develop the full promise of the approach is not often easily acheived.In a field of applied science characterized by the study of interactionswhich cut across the traditional lines of disciplinary specializationit is not enough to understand each componenit in isolation. Nor isit sufficient, or even necessary, fur purposes of good researchcatalogue and study all concei-jrable interactions 
to 

in detail - animpossible objective in any event. What is needed for agroforestryto progress as an applied science is an interdisciplinary researchparadigm which is capable of identifying crucial research priorities,
based on a structured but flexible and cost-effective methodology
for understanding those c2riticca interactionswhich determine
ability of land management systems to achieve 
the
 

the purposed for which

they are designed.
 

The need for this type of an approach to the orgunizatio3 ofagroforestx- research is clearly stated1 in the charter of the International
Council for Research in Agroforestry (ICRAF) and the means foraddressiag it have been carefully built into the Council's institutionalstrategy (Steppler, 1981; Steppler and Raintree, 1983; Lundgren andRaintree, 1983) and its programme of %ork (ICRAF, 19 8 3c). Otherinstitutions and individuals active in agroforestry are coming tosimilar conclusions, but everyone faces the same general constraints on the achievement of a coherent interdisciplinary approach:
disciplinarybiaseo in the training of researchers, institutionalConst.raints on the conduct of agrofcrestry research, conmunicationprobLems between members of multidisciplinary research teams, andZack of appropriateinterdisciplinarymethodoogies. 
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To elaborate briefly on these constraints, the traditional disc plinarybiases in the training of researchers has created a situation of acute
shortage of well-rounded scientific manpawer for broaly basedapproaches to agroforestry research. Although educational programmes
are beginning to be developed to broader the interdisciplinary trainingof agroforestry researchers (ICRAF, 1983), in the short &.rdmediu
 
term most of the scientific and technical manpower 
avilable foragroforestry research and development will have been trained alongtraditional disciplinary lines. Fven in the longer term it is likelythat agroforestry workers will still need, in addition to theirinterdisciplinary training, a strong foundation in at least one of themajor traditional disciplines. Discipline grounded "agroforestry
generalists" may in time emerge from educational institutions, but the
main strategy for meeting the scientific manpower requirebents ofagroforestry for the forseeable future will most likely be based on thefielding of we-rounded multidisciplinaryteams, coordinated byinterdisciplinary-minded team lead -rs. This trend is evident todayin the multidisciplinary team approach which is becoiing a standard 
feature of agroforestry project planning.
 

The ability to field si;ch teams, however, is currently hampered by
severe institutionalconstraints. In government institutions andtmiversities, departients dealing with different aspects of land use are often separated by rigid institutional boundaries, often
accentuated by fierce competition for scarce resources. Agroforestryas such typically has no single institutional base and the recruitmentof an adequate multili: ciplinary team must often depend upon fragilead hoc arrangements f-r inter-institutional cooperation. While longterm arrangements for institutionalizing agrofor;stry on a more permanentbasis will have to be made (Steppler, 1981; Lundgren and Raintree, 1983;Catterson, 1982). the beat hope for the short ,andmedium term may be in
the form of projocts of prescribed duration, each with its own

agroforestry-oriented budget 
and programme of work (Torres, 1983). 

Even when these problems can be overcome and a secure framework
established for a multidisciplinary team approach to agroforestry
research and development, once the team is in the field enormous
ccrmunicationproblems set in which, if not solved, will.prevent the
team from making the transition from mere mutidisciplinary to
genuine interdisciplinarityin its approach. With a few rare exceptionsperhaps, any one who has ever vat down with a multidisciplinary group

of scientists to thrash out a common interdisciplinary perspective will
be familiar with the frustrations of trying 
to resolve the traditionaldifferences of interest or perspective which are inherent in such
 
groups. The problems are 
both cognitive and motivational in nature, butone has the feeling that the latte- may be of overriding importance.Perhaps the best antidote to the pointless and often poisonous debates
which arise in such contexts is to shift the whole activity out of theacademy and into a real life field situation. Only when coaifronted byreal and complex problems in urgent need of solution will individual 
team members be able to cross the motivational threshold whichprevents 
in 

them from submerging relatively minor disciplinary differencesfavour of productive teamwork on the really major interdisciplinary
problems and jopportnities with wich the field situation confronts them.There is nothing like a healthy dose. of undiluted reality in the field togenerate a completely new and refreshing set of problem-oriented priorities.

Very often this is the only feasible way of irtegrating the human
 
dimension into agroforestry research.
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If this transic'an is successfully made, there may be no turning back..Scier-tists involved in this probleu-s&lving or "mission-oriented" typeof work often *xpresb a deeper sense of personal satisfaction with theirwork. Real problems are harder, not easier to solve than those
derived from a purely theoretical cr disciplinary orientation.Moreover, the inspiration afforded by the field situation for substantive
theoretical or "pure science" contributins -an be quite significant.Although the current emphasis on the interdisciplinary team approachin applied land management science can be seen as part of the larger
society's strategy for coping with unprecedented human challenges(i.e. nothing less will suffice at this hour in human history), the
high level of personal stimulation inherent ir. interdisciplinary workcan itself provide sufficient psychological impetuous .to keep theprocess going, once the threshold has been c.ossed. 

All this is well and Aood, but experience indicates that cat.z!4'ats are needed to assist multidisciplinary tais to cross the thresholdifinterdisciplinary activity 
The field situation itself is one
such catalyst, 5ood will and a shared problem-solvixig motivation arealso needed, but in the end little progrens will be made unless the
team can arrive at a shared and detailed blueprint of how to proceed
in its investigation of the land management system at hand. 
This is
where the need for an interdisciplinary methodotogy comes into the
picture. A good methodology can brirg the other catalysts into
operation. 
Without such a methodology, no amount of good wi]l. and
motivation will enable a multidiciplinary team to achieve a coherent
interdisciplinary approach to the solution of complex land management

problems.
 

The remainder of this paper is devoted to a disctission of one such
methodology, the Diagnosis and Design (D&D) approach developed
by ICRAF in collaboration with agroforestry workers around the
world a3 a tool for agroforestry research and development projects.
 

2. AGROFORESTRY DIAGNOSIS AND DESIGN: 
 AN INTERDISCIPLINARY
 

SYSTEMS APPROACH
 

2.1 The State of the Art
 

How do you identify priorities and organize applied research in a field
which has no rese&rch tradition 
 How do you insure a conscientious
research-for-development orientation in a nascent subject like
agroforestry wich poses so many fascinating and unanswered questions ofa purely academic nature? 
How do you avoid disciplinary or pet
technology biases when designing agroforestry systems for rural

development? 
What is the uost efficient and logical sequence of steps
to iollow in analyzing existing land use situations-to identify the
real needs and potentials for agroforestry?
 

These are some of the questions faced by ICRAF's multidisciplinary
staff in.trying to develop a methodology for agroforestry Diagnosis
and Design (D&D) as an aid to the formulation and implementation of
relevant and cost-effective research and development programes in
agroforestry. 
Work to develop such a methodology was initiated at IC1AF
in 1981. 
iiow, after trial applications in over twenty sites in Kenya
and elsewhere around the world (though ICRAF's Collaborative and
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Special Projects Programme), the methodology hasto a been tested and adaptedwide range of environmental and socioeconomic circumstancesbrought to a preliminary stage of completion 

and 
(ICRAF, in two draft manuals19 8 3a, 1983b) which are currently beingrcomment before being 

circulated for reviewrevised for wider distribution and testing. 
and 
The object of this open-ended process is to continue to develop and
refine the methodology. the basis of trial 'anduntil it 

on user feedbackreaches its potential as a genuinely useful andtool for agroforestry researchers practical
and development workers in the field, 

Examples of practical field applications of the methodologyin a complementary series on Case Studies in 
are given

Agroforestry Diagnosis andDesign, published within ICRAF's Workingfacilitate Paper series in order torapid dissemination of D&D results from around(see the worldfor example Raintree, 19 83a: Torres and Raintree 1984;Hoekstra, 1984; Rocheleau and van den Hoek, 1984). 
 The series also
provides opportunities for publication of selected case studies
resulting from application of the methodology by researchers outside
of ICRAF.
 

To facilitate access to and comparison 
of D&D results from a wide range
of sites, a compu~erized data bank of global D&D information isset up at ICRAF offices in Nairobi. being
From time to time, analyses andbook length collections of case study materials relating toenvironmental or problem-oriented themes will be published. 

particular 
hopefully, Over time,the analysis of case study information will assist in thedevelopment of agroforestry in a way which is analogous to the role played
by case studies in the development of medical science.
 
The various outpute from the Diagnosis and Design Project at ICRAF
represent one aspect of a coordinated effort to developof useful methodological a full rangetools and informationneeds of banks to service thethe global community of agroforestry workers (see ICRAF 19 8 3c.
for information on
1 other developments). 

2.2 Requirements for anInterdisciplinary Methodology: Ends and Means
 
The considerations 
 evoked in
fundamental aspects 

the first section of this paper touch onof the "charter" of interdisciplinarywhat specifically teams, butcould we expect of an interdisciplinary methodologyfor agroforestry? What specific ends should it address, andmight it use to achieve these ends? 
what means

These questions from part of the
essential background to the D&D methodology.of appropriate means-ends Indeed, the working outlinkages is the fundamental coremethodology development of anyprocess. Before proceeding to more detailedmethodological considerations, it may be useful to first indicate the
general requirements which the DD methodology attemptsthe sake of brevity the various to meet. Forrequirements are listed undermajor headings. An interdisciplinary methodology 
only four 

for agroforestry should:1. Provide a neutral, comprehensive and generally acceptable overallframework for collaboration between all disciplinesidentification and relevant to theimplementation
agroforestryss of applied research to developpotential as sourcea of appropriate technology forimproved land management systems. 
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2. Inatitutio, ize an effective applied focus in technology
,~aein cio 4 bypioviding mehaniszs for-fbc n 

1z~~S~tve043OW~z-sta6nA expeir ii-to nrga 

pAri~cipat'r 'on'- site. resCamch &d 
 stgwtl'hAtend~ddser '"of 6eooil iiinbvati6ns.' 

3. Provide practical.procedures for timely and cosi-effective
 
inputsto. tb:.identification, planning and imOl~tmtation ofinte'rdiscipU4iary. research and development "projc..
 

4. Suggest. waysi of. completing, the research-for-d~e.pm~it,cci
by folloynw
adap.ve r 

iugh wfth adequate extension fOU1dia:ic'.noiha.thin the rec6mmendation do..-.bev...- ,.. - _.%1{ -, , .. - . , . . , , -;-- , , .o " a: 


xqproved :ic ogy. . 

.. .r."" . . ,e- bs6,.-.:.;,.," 


a ep]Cit2 Ib i&-,~i-'e specific inethodorogji~'
and t~o~ctcs~wh c be d iieloped -as means 

3.-. 
for i~ vt 

Sn]4ed enas'(IR .1983, :11983b;.Raintree, l9S3b 'i ampN, .. e ig .fr m. r technQlogy e.aluation-,by adoptldn.-f' ,ablit7,'S4orassss-tho4og~al:zjceds andoptuie& orcc.poor4,4, 
farmeiisoae4 arep 3e-emets of -the nmI'g-e, ch. -lope.' .n.:t
 

.ntroduction to :the!D& methodology.amost :of the cri~il1 medol0gical '
 
detail must reuiain dt. More deth.isi 
 proiv'dedd.n.' :d'raft 
manuals (ICRAF, -198 3a,: 1983b), but even there thee~ph~is"has b..en on'describing 'hin to imjilement the, objectives of applid sarchfordevelopment inthe cdase of agroforestry,. rather than'thazthese objectives 

In partial. l. tf the rst of the . 7riteriaa 
emphasis, in . .oa
 
tecn°'°gyener,tjnaji~
s -o¢ i. tesdihg, research' is a direct nseqnsnce Ofthstaitegy whch bo'i4b red if. 

onte land manag{ement.:scene "which is expected 'of agroforestrydevt elet in the c6eofet tgr~ohnicaZ . by tha theo(Rinree, 19o3b)-"People are~not rcxate a e aybetithe means to cook their food fed, housed, *keptwatrm~or provided withandsatisfy other basic.n~eds .by
 
journal articles.,orlsuccessful

is not the scientific careers. Whii'e:technologysolution to every .rural developmenthor cons.m oation
 
problem, without technology .there can be
i eLyt no lastng---solataons- - moreovex technologies i "enerate AmoreI # ' tai tr "' , 
solve. TOsbe ruitfulg research on ipiovement of landrmt ;..y misdIaior 


enabl.ed. toonp taI~k . grca :er, contrl"ofI7the amnd mappe ahto:see 'whch iee rd ~ and, ~f*- h-,i,-,a oalncgpopr eten ytenpr rd lno ,s 'The.,*1zae, practi a a o te.D&D'ethodology tsto get agroforestry out of the lecture halls,'. of ,h
drawn,.oards 
 and into the landscape of rural. develoi"'i-t4' He.ncethe.:
 
.emphasis n genraton of appropriate component:'.'e''6 bgie
land management systems. . a. direct " and' 

With rega& to the first and secondcrteria, it 1~s'c'ucial, for an ., 

theareoan toef o tihird:and abr[onentrse'oh on thbe.ne h -'It is' the,technozogy ,nerfaa:that'thes .two types of research coue t'ogether. e:: 

http:enabl.ed
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We will return to this point shortly, but for the moment let it be

said that the failure of institutions to achieve a smooth running

integration of these two types of research may be the single mostimportant reason for the relatively low yield of society's investment

in rural development through applied land management research.
 

Let us examine a familiar case in point. The adoption over the past

decade of a Farming Systems Research (FSR) approach (Collinson, 1981;

Hildebrand, 1981; Zanstra et at., 1981; Shaner, et at., 
1992)

by many international and national agricultural research institutions
 
may be seen as part of society's effort to improve the return on its

investment in applied agricultural research. 
Faced with mounting andinterrolated problems of resource degradation and failing production
systems throughout the developing world, international support for the
Farming Systems approach is part of the global society's response to
 a crisis situation. In essence, the introductien of FSR part of
the overall research 

as 

strategy of these institutions is an attempt tobring about a proper balance between systems research and component


research, the lack of which was recognized as a constraint on the

achievement of applied research and development goals. 

The attempt to correct existing imbalances and broaden the research approach

to focus more effectively on neglected aspects of farming systems has,in most cases, required the addition social scientists to existing

multidisciplinary research teams. 
Unfortunately, the inevitable

institutional "gro.{ng pains" involved in the adoption of FSR methodologiesand the close association of" social scientists with this institutional
adjustment ha3 in many institutions tended to divert the debate on the
 
proper balance between systems and component research into unproductive

lines based on a fatee dichotomy between social scientists andbiotechnical scientists. Be that as it may, the real issue in the
Farming Systems debate is not between the social vs. 
 the biotechricil

sciences, but between diacipline-orientedvs. system--oriented

scientists of any disciplinary background. 
 In other words, while theadoption of the FSR approach does indeed involve a very necessary andpr*oductive debate on the overall balance of disciplines in appliedscientific research, the real issue is between those applied scientists

who derive their research objectives and satisfactions from
 
disciplinary traditions and incentives vs. those who get their

inspirationfron attempting to satisfy the technotogical needs of real
 
world farming systems.
 

Until the real issue is taken up, the intrinsic complementarity between

systems and component research in the technology generation effortnot be perceived, the interdisciplinary threshold wiU 

will 
not be crossed,

and multidisciplinary teams will fail to achieve "takeoff" to sustainedinterdisciplinary interaction. 
Ultimately, of course, the real losers

will be the rural people themselves, insofar as this lack of institutional
coherence retards the development of adequate interdisciplinary

approaches to the solution of the complex land management problems which 
they are facing.
 

As the history of science tells us, obsolete paradigms are rarely ever
conclusively "disproven," they are merely abandoned in faveur of newerand more adequate ones (Kuhn, 1962). Agroforestry, lacking an establishedresearch tradition of its own, is in a unique position to learn from
 past experience a-d build a more adequate interdiscip.'.iary approach into
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What is needed to
the very foundations of its emerging research paradigm. 


avoid unp 'oductive impasses is a clear understanding of the conceptual
 

basis for fruitful collaboration between component researchers and
 

systems reseachers in the technology generation effort.
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Figure 1. Complementarity between systems and component
 

research with respect to a) the definition of a particular
 

technology, b) specifications for technology design, and
 

c) inputs to the technology generation effort at project
 

planning and implementation stages. The lefthand "systems"
 

and righthand "component" portions of this diagram correspond,
 

respectively, to the upper and lower circles of Figure 2 and,
 

somewhat less precisely, to the lefthand "on-site" and
 

righthand "on-station" boxes of Figure 3.
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The conceptual basis for the synthesis behind the D&D methodology

was laid some years ago by Herbert Simon (1981) in his lucid
discussion of the nature of technical artifacts. 
The essential
 
complementarity between systems research and component research is
revealed when we consider what is needed to define any particular

technology (Figure 1). 
 Any piece of technology in this sense (or
specific application of technological knowledge) can be seen as an
interface between two environments: an outer environment which definesthe purpose and functional requirements which the technology serves
within the larger system (for our purpose, the "land management system"
of which the technology is a part) and an inner environment which isdefined by the particular arrangement and mode of action of theconstituent elements (components) by which it 
serves its purpose (i.e.the "nuts and bolts" of the technology). Both sets of specificationsare necessary to completely define any particular piece of land
management technology, one corresponding to the information provided 
 bysystems research (system requirements and functional specifications)and the other to that which is provided by component research (component
selection and management specifications).
 

As a research manager at one of the CGIAR centres once- put it, "Youcannot have systems without components, but components without systemsare meaningless" (Nores, personal communication). The methodologicalcorollary to Simon's interface concept is that, in the effort togenerate appropriate land management technology, the respective roles
of systems researchers (social scientists, economists, land resource

specialists, climatologists, cropping systems specialists, etc.) and
component researchers (foresters, agronomists, horticulturalists,

livestock specialists, plant pathologists, etc.) should be seen asentirely complementary and mutually supportive. If either input is
neglected, the technical specifications remain incomplete and the
likelihood of the technology finding a niche in the intended system iscorrespondingly lowered. Without both sets of specifications, the
technology generation effort remains a hit-or-miss affair. 

The schematic conception given in Figure 2 illustrates the role ofdiagnostic and design activities in a research-for-development
programme based on active complementarity between component technology

and systems research. Fruitful collaboration at the "technology

assessment" interface might take the form of the following dialogue:
Systems researcher to component researcher, "What have you got for System
X?" 
Component researcher to systems researcher, "What do you need for
System X?" A lively discussion would then 
ensue on the specifications
(external "system" and internal "component") for technology which would
be appropriate and feasible in the context of System X. 
In due course

this would lead to the design of appropriate technology and the

planning of research to develop and 
test the identified technology.
 

Needless to say, it is neither necessary nor likely that individual

scientists can be neatly classified once and for all under one of these
two researcher categories. 
 In practice individual scientists may
contribute to both types of research. 
In the final analysis, the
conceptual synthesis which is necessary to generate appropriate technology
must take the form of a shared construct in the minds of all concerned,
but some division of labour between members of an interdisciplinary

team may be invoked in the development of this construct.
 



- 10 -

OBSERVATION
 
(trial)
 

DESIGN 
(redesign) 

DEVELOPMENT 
OF AGROFORESTRY DIAGHOSIS 

SYSTEM(rediagnosis) 

STECHOLG 

/ ASSESSMENT 

(reassessment) 

GENERATION 
OF COHPONENT 

TECHNOLOGY 

Figure 2. Schematic conception of a research-for-development programmebased on complementarity between on-site'systems research involing theiterative D&D process and c3mponent technology research involvingrigorous experimental work on-station mainly but also, for some purposes,on-site. After the first round 
in 

of the upper cycle (activities indicatedcaps), the process is repeated as many times as needed to develop thesystem (activities indicated in parentheses). Interaction between thetwo circles at the "technology assessment" interface is designed toinsure that the two mutually reinforcing types of research activitymove in concert toward the shared goal of developing the system throughthe generation and application of appropriate technology. 
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If in principle there are no insuperable problems of interdisciplinary

collaboration between researchers operating within the framework of
the complementarity concept, there are nevertheless certain practical

logistical constraints and requirements. The main one, which is
implied 
 the third criterion in our list of methodological requirements,
is the limitation on time and personnel resources available for the
 
type of survey work which is normally part of the discovery procedure

needed to define the functional attributes and other system specifications

for technology appropriate to a given land management system. 
We may
refer to this as the "rapid appraisal" constraint, which has been the
subject of considerable attention in recent years (Chambers, 1981;
Longhurst, 1981; Pearce and Jones, 1981). 
 Where research planning is
 
a resource limited activity and where opportunities to accurately
determine the appropriate direction for technology development are preempted by decisions taken in the press of time, systems researchers who

ignore the rapid appraisal constraint do so at great peril to the
 success of their role in providing adequate system specifications for
 
technology design.
 

Experience would indicate that lengthy survey work is neither necessary

nor, in itself, sufficient to the information needs of the research
planning phase of project development. The premium really is 
on adequate
analysis of the system, rather than on any preconceived notion of the
 
amount of survey work which ought on principle to be undertaken. Where
the target land management system is already fairly well documented, very
little survey may be needed to fill in the gaps in the knowledge required
to derive appropriate technological specifications. Maximum use of
available information can be made, but even where there is little or no
baseline data, the information requirements of D&D can be rapidly metby steamlined survey procedures which involve senior members of the
multidisciplinary R&D team directly in the collection of the essential
information on which they will ultimately base their technology designs.Recalling what was previously said in section 1.2 about the need to focus on critical interactions, essential information may be defined as that
which is needed to a) understand the critical means-ends linkages which
 govern the functioning of the target system (i.e. how the existing

system works, its objectives, resources and technical means), b) diagnose
its inherent problems and constraints (i.e. how well the system works),
and c) 
assess the potential of the system to accommodate and benefit

from discrete technological interventions of various types (leading

to the development of design specifications).
 

The rapid appraisal approach to agroforestry Diagnosis and Design
pertains mainly to the initial D&D exercise which is undertaken at the
research planning stage to formulate an agroforestry R&D project.

But diagnosis and design is a continuing, iterative process which can be
repeated throughout the life of a technology-generating project to
progressively deepen the diagnosis, assess the impact of introduced

technology, and refine the prototype design to fit better the needs and
potentials of the system. 
Once the project is on the ground with

coordinated research activities on-station and on-site with farmers
representative of the target land management system, the rapid appraisal

constraint is 
no longer operative but the principles of efficient diagnosis
and design continue to be applied as part of the projects "internalguidance system" (the basic mechanism in D&D for meeting the feedbackrequirements of criterion 2). Continuation of this same process into the 
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adaptive research activities of the extension stage of the project
 
cycle is part of the D&D approach to satisfying the requirements of
 
criterion 4.
 

The generalized flowchart given in Figure 3 illustrates the movement of
 
information between the various research and development activities in
 
an R&D project incorporating the D&D process, first as a basis for
 
project formulation, then later as a means of coordinating feedback 
between on-going research activities (on-statiou and on-site) during 
the mid-project implementation stage, and finally as a means for handling 
feedback from a wider range of adaptive research trials at the 
dissemination stage. Figure 4 elaborates on the various roles served 
by the DU process at different stages in the life cycle of a research 
and development project. The resulting process of "zeroing in" on an 
optimized land management system or component technology which the 
iterative use of D&D procedures can facilitate is illustrated by Figure 5. 

SPREDIAOSTIC 

DFSCIPTION
 

DESICH
 

DISSEMNATON'
 

Figure 3. Components of project design incorporating the D&D
 
process as part of the project's internal guidance system.
 
Note feedback linkages.
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Igure 4. Repetition of the basic D&D process in diffterent forms for 
different purposes at successi ,estages in the life of a technology
 
Ltmeration and dissemination project. 
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rigure 5. Beginning with an initial "best bet" design for a generally 
appropriate technology, the iterative D&D process leads, through a 
series of trial-and-error-reducing steps, toward the goal of a 
apecifically appropriate technology for the target land use system.
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2.3 Key Conceptual aud Procedural Elements of the D&D Methodology 

The foregoing discussion of methodological requirements an the generalmeans by which the D&D methodology attempts to answer them has brought
out some of.the main principles of the approach. 
For purposes of this
brief introduction to the nethodology it still remains to give slightlywore specificity to key elements in the conceptual and proeedural
framework of D&D applications.
 

Definition of "the System" for D&D Purpooes
 
Given the concept. of agroforestry as an approach to the improvementof land management systems, one of the prerequisites for successfulapplication of the D&D methodology is 
a clear idea 
of what is meant
by a "land management system." 
 The concept adopted by the D&D

methodology is based on the notion of a concrete, self-organizing
"living system" as developed in General Systems Theory and :.dely
applied in the biological and social sciences. 
 This conception emphasizes
analysis of the interactions among concrete system elements governed
by the 
 organized flow of matter, energy and inforratioA. It is
disthiguished from the alternative concept of "abstract systems" whichdeals with system vat tables at a more abstracted (,ridealized level of
analysis (e.g. systems of causal relationships between components or
states of concrete systems). 
 Both types of systems analysis figure
prominently in the D&D methodology, but the definition of "the system"
for D&D purposes is based on the concrete systems approach.
 

Figure 6 illustrates the concept of the "land management system" which
underlines the D&D approach. 
As shown in the illustration, the land
management system, represented by the central pyramid, is part of the
larger Man-Envi-onment complex or 
"humaa ecosystem," represented by the
square. 
At the top of the pyramid is Man, the manager, whose organizing
influence (advertant or inadvertant) is felt throughout the human
ecosystem but most clearly and directly expressed through the land
management system. 
The base of the pyramid consist of those aspects of
the Environment which are directly manipulated by Man to achieve his
production objectives. 
The critical intervening variable in this
interaction is the set of existing technical means by which the resourcebase is exploited to satisfy a given set of human purposes. 
In the
functioning of the land management or production system, management flows
down from Han (a movement of organizing infornation and energy) and
production flows up from the resource base to Man (a movement of informed 
matter and energy).
 

The central point of this rather generalized dynamic model is that if
any of the three mair elements (human purpose, technology, resource
base) were absent, the system would not function. The methodological
corollary 
is that if any of the three essential elements are ignored,
it will oe impossible to understand 
how the system functions.
Without such understanding 
 the effort to generate appropriate technology
for the system will remain a hit-or-miss affair. Of course, it is notnecessary to understand everything about the system in order to meetthe information needs of good agroforestry design. What the model attemptsto convey is 
a general notion of the kind of information that is
essential for D&D purposes, i.e. an adequate knowledge of the means-ends
linkages by which the land management system is organized to use
available technology to exploit the resource base to satisfy human
 
purposes.
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Figure 6. Concept of "the system" for D&D purposes.
Within the "human ecosystem" represented by the square,

the "land management system" which is the focal point of
D&D activities is represented by the pyramid,
illustrating the functional linkage of human purpose,
technology and resources. An incomplete understanding
of the system results if any of these three elements 
is ignored.
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Just how the DMD methodology approaches this task is taken up shortly.
For the moment another key aspect of the definition of "the system"

for DO purposes needs to be explained. Given the importance accorded

in the above model to the central organizing role of human purposes, it
follows that the analysis of the system must focus on the activities of
the relevant decision-making units within the local human ecosystem.

Identification of the focal units for DO purposes gives additional

specificity to the definition of the "land management system" and also
defines the scale of relevant diagnostic and design procedures. Because

the nature and composition of relevant decision-making units may vary
widely from one geographical location to another, the D&D methodology

has adopted a variable scale approach.
 

In most cases the primary focus for D&D activities will be on the
household land management unit, i.e. the family farm, the household
herd, or other elementary kinship-based production unit, for the simple

reason that in most systems this is where most of the major L.nd
management decisions are made and it is these decisions which must
be affected if agroforestry is to have any visible impact on the landscape.
 

Having said this, it must also be acknowledged that the household
 
management unit may not be the only relevant decision-making unit
 to address in many cases. Agroforestry is an increasingly important

management alternative for larger scale 
forest management units withtheir own forms of' organization which must be taken into account. Even
in farming systems applications 
many problems require a larger-than-farm
scale of diagnosis and design. Watershed problems are a typical case inpoint, where erosion processes on one farm may originate or have impacts
on other farms in the watershed. Boundaries between farms, roadsides,
communal grazing areas, etc. are areas which may have problems whichcannot be assigned to individual households and which may require largerscale landscape and community level solutions (Rocheleau and van den 
Hock, 1984).
 

Smaller scale appreaches to D& may also be required to deal with

intra-househoZd level problems 
 and potentials associated with the
internal division of production responsibilities and opportunities

(usually along sex role lines). 
 These aspects may be particularly

significant for agroforestry in regions where women, in addition to a
heavy burden of domestic chores (food preparation, water supply, child
 care, etc.), may also have primary responsibility within the household
for firewood collection, 
 care of livestock and st'bsistence food production
(Hoskins, 1980; Fortmann and Rocheleau, forthcoming). 

For all of these reasons, a flexible variable scale approach to DO

is required. A systematic attempt to assess the 
 role of scale factorsin agroforestry diagnosis and design is currently underway at ICRAF
(Rocheleau, 1984) to supplement the basic guidelines for variable scale
analysis given in tre current D&D documentation (ICRAF, 1983b).
 

A Diagnostic Approach to Design
 
There is a saying in the medical profession that "Diagnosis shouldprecede treatment." We wouldn't dream of entrusting our health to amedical practitioner who made a habit of prescribing treatments without 
first diagnosing what ails us. 
 We expect the same approach from
automobile mechanics. What a strange anomaly it is, then, that we have
tended to accept a lesser standard of practice when it comes to treating
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problems arising from man's use of the earth. 
 The fundamental
rationale for a diagnostic approach to agroforestry design, and indeed
to all systematic attempts to 
rectify land management problems, is
that this 
same standard of professional practice should apply when
devising strategies for technological interventions in existing land
management systems. 
 The time, if ever it existed, when we could
settle for a hit-or-miss approach to land management is long past.
 

Diagnosis, however, is not an end in itself. 
 To have.impact on the
land use scene a diagnosis 
must be followed by an appropriate technological
prescription. The diagnostic process, conceived as a "discovery
procedure" is, nevertheless, usually the most direct and logic route to
an appropriate agroforestry design. Intuitive leaps leading to very
good agroforestry designs can, of course, occur, but the essential point
is an epistemological one: 
 how does one know that the design addresses
the real needs and potentials of the system unless it is substantiated
by a diagnosis of the system? 
 For a careful, professional approach to
agroforestry, it must be acknowledged that the ability to solve a problem
begins with the ability to define precisely what the problem is
 
(Steppler, 1981).
 

It is a common experience (grounded, one suspects, in some fundamental
and evolutionarily significant feature of human cognition), that the
very act of seeing a problem clearly can itself suggest the nature of
the required solution. One could perhaps go 
so far as to suggest a
methodological corollary to this observation: If the analysis of a problem
does not suggest at least the general outlines of a solution, then the
analysis in not yet adequate and should be pursued further. The D&Dapproach is, in essence, a kind of algorithm for evoking insights oftype into the connection between problems 
this 

and solutions. As such, itreally contains nothing fundamentally new, but merely suggests anefficient procedure for taking advantage of the remarkable human capacityfor problem-solving which is somehow wired into the very nature of ourthought processes. Troubleshooting the system: The particular form ofthe algorithm uszd in the D&D approach is suggested in a general way inFigures 2 - 5 and described in more detail for the pruject foruualationstage of the D&D process in section 2.4 of this paper. 

Criteriaof Good Agroforestry Design 
There is no substitute for good design. The world is littered with landmanagement schemes that have failed because the intended users of newtechnologies did not take them up. Numerous factors are cited asreasons for failure, but one suspects that in most cases it is due, at
base, to faulty design. The criteria adopted by the D&D methodology for
good agroforestry design are threefold: productivity, sustainability and

adoptability.
 

The productivity criterion is
a self-evident and virtually universal
measure of the success of any technological innovation. 
There is noneed here to elaborate much on this criterion except to note that the
D&D approach embodies a somewhat 
 broader type of productivity assessmentthan is normal, partly due to the broad range of productivityimprovements which are within the scope of agroforestry to address, and
partly as an attempt to correct for an implicit bias in conventional
productivity assessments toward commercialized systems of production. 
It
is often tacitly assumed that the raising of cash income will
automatically improve the ability of farmers to satisfy their consumption
needs. 
 Cash, in todays world is certainly a basic human need, but it
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will not solve the problem of food and firewood shortage in areas
 
characterized by absolute scarcity of these commodities. 
In other
 
words, cash is not alaays readily convertible into forms which
 
satisfy other basic needs. 
These needs must often be addressed directly

and, since it is in many cases within the scope of agroforestry
 
to do so, the survey piotocols of the D&D methodology encourage its
 
users to make an independent assecqment of problems with respect to each
 
of the several "basic needs supply Nubsystems" and the ability of the
 
land management system to meet these needs either directly through

home production or indirectly through cash transaction.
 

The needs which are consdlered basic and universal, and which therefore
 
enter explicitly into the D&D protocols are: food, water, energyj,

shelter, raw materials for local industry,cash (for normal expenses) i
savings/investments (for extraodinary expenses or development), and
 
social production (for ceremonial exchanges and the like). Although

the adoption of this "basic needs approach" does give ti-e D& methodology
the capability to effectively address the needs and problems of
 
resource-poor farmers, it does not necessarily imply an anti-commercial 
bias. The assessment categories are there to be used as needed. 
 In
 
highly commercialized production systems, the D&D methodology directs
 
attention mainly to improvement of the cash subsystem; in poorly
 
developed market economies, the methodology may suggest opportunities
 
to satisfy the basic needs more directly. Agroforestry can contribute
 
in various ways to each of the above listed subsystems (see ICRAF,

1983b, pp. 157-160 for elaboiation of this point). 

The sustainability criterion in agroforestry design reflects the special

ability of agroforestry to solve or mitigate resource degradation 
problems in respect to deforestation, soil and water conservation,
 
fertility maintenance, pasture regeneration, etc. In the D&D methodology
 
the conservation objectives of agroforestry are expressed in terms of
 
sustaining production for the simple but expedient reason that most
 
smallholders are primarily concerned with production objectives and only

secondarily concerned, if at all, with conservation objectives. To
 
awaken interest in new technology it is often necessary (and with
 
multipurpose agroforestry systems, entirely possible) to offer packaged

solutions which meet both conservation and production objectives
 
simultaneously. Assessing the sustainability of the existing system

and designing for sustainable agroforestry systems is, therefore, a
 
primary feature of the D&D approach. It could be argued that this is
 
a neglected aspect of other diagnostic methodologies in the land
 
management field. In agroforestry, certainly, it is one which is
 
harder to ignore.
 

The adoptability criterion is simply a way of operationalizing all of
 
those social and economic factors which interact with the particular

attributes of any given technology to determine whether or not the
 
technology is acceptable to the intended users. 
 If a given technology

is not in fact adoptable by the intended users, there is not much point

in it. An analogous observation is made by nutritionists in noting that
 
the nutritional value of any food that is not eaten is zero, regardless

of its chemical composition. It has been more or less standard
 
practice in the applied land management sciences for researchers to take
 
their inspiration for new technology from the research tradition itself,

rather than from an assessment of the chances for a specific technology
 
in a given land management system. The result, all too often, has
 



- 19 

been the failure of the intended users to adopt the new technology
 
because it simply .does not fit their system (with its inherent
 
technology biases, resource limitations and other constraints).
 
Unfortunately, the tendency in such cases has usually been to blame
 
the inended recipients or, in many cases, the extension system for
 
failing to sell 'he new technology to the farmers. In most cases,
 
however, it will be more productive to take cognizance of adoptability

criteria in the design of technological innovations, in the first
 
instance, and to build the appropriate characteristics into the new
 
tecaology from the very start of the R&D process. This, in fact, is 
the explicit rationale behind the incorporation in the D&D methodology

ofdoptability as a criterion of good agroforestry design, on an 
equal footing with productivity and sustainability (see Raintree, 1983b
 
for fWtber discussion of adoption strategies in agroforestry).
 

2.4 ftrcedures for Project Formulation
 

As indicated above, the D&D methodology recommends an iterative process

of diaasis and design which continues throughout the entire life
 
qctte a a research and development project, from the project planning

stagw, through the technology generation stage to the filial stage of 
thw ogy dissemination and adaptive research. In its present state 
of dzmudoment, the existing draft documentation on the methodology
giv pimary emphasis to a set of general guidelines (ICRAF, 1983a)
 
ana stimal detailed procedural suggestions and resource materials 
(IC R
W. 1983b) for the project planning stage of the project cycle.

Additional guidelines and resources are currently being developed for 
lamw stages and will be incorporated into revised editions of the

mfls- This staggered process of methodology development is partly
due o the longer time required to gain experience with the latter 
stsja a the project cycle, but partly also to the priority placed
in Of= early period in the development of scientific agroforestry on the 
fbewm&*f of well-conceived projects. 

In ikmr to fit the needs, resources and levels of interest of the 
i s ibleringe of potential users, the DD guidelines for project

frabamd are presently offered at three levels of detail. 

Lea.Z :!: fnimnl GuideZines
 

O iin at this minimal level of detail consist of little more than 
urlonimientists and development workers to adhere to the basic 
pri=: that diagnosir shouLd precede treatment. In applying this 
printcizEm. there are many possible ways to proceed and workers are 
e W ts to use their ingenuity in devising ways and means appropriate
 
to xkw= ow needs and resources. As long as one first takes the time to 
diamm the target land use system before starting to design
iq- ts for it, the minimal requirements 3f the D& approach will 
be l ied. Still, it may be helpful to pass along some useful 
hia md suggestions, based on ICRAF's experience with the approach, on 
ho amight organize one's thinking in approaching this task. Table 1 
smin~aa four stage breakdown of the D&D process and the basic 
quescho and key factors which ICRAF field teams have found useful 
to avni&= at each stage. 
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Table 1. Summary of level 1 guidelines for project formulation
 
based on a four stage breakdown of the 'minimal' logic of the
 
D&D process.
 

DADSTAGS WIC QUSIN TO ANSWE KEY FACTOS TO COSIDER WtE Or INQUIRY 

PREDIACSoNnC MU SYsE=g WRS "MTFOX OBJECTIVES SEEINGTHE SYSTEM(what des it lok like, AND S IRATEGIES 
how is It put together, 
how des it wark?) a 

DIAGNOSTIC HOW Thn STHS IOKSTEMVW RInJ IN HEETING IROLPESWOTING 
(what are its problems, OBJETIVES ba; STSTEM 
limiting conastraiat and 

n '
dystucgioul sy4dromes?) CAUSEOF TDNTI E DI2IVING 
?ROBW6 SIFMIF7CATIONS 

DESICM HOW TO IMPROVETHESYSTEM 1lOBLAWSOLVINGOR WAX*STORKING 
(what is needed to improve PEt.RKU EJNONCING AND VIALUATINGsystem performance?) INTIERVITIONS ALTIUNATIVES 

PUING WHAT1W00 TO DZITUP THE R" PICR.ITIS MROJIT n JAMING 
IMMUD STSThI ANDRESEARCIDESIGN 
(what arecific R&D actios
 
are noeded to develop and
 
implement te. eavianged
 
Improvements?)
 

Level 2. Semi-detaied Gu.delines
 

This is the level of detail contained in the draft Guidelines
 
for Agroforestry Diagnosis and Design (ICRAF, 1983a, 25 pp.). 
At

this level of detail the suggested procedures for project formulation

emphasize a "rapid appraisal" approach (Chambers, 1981) and consist
 
of a series of information gathering and analytical steps, leading

logically from one to the next. 
 This stepwise procedure entails an
 
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 means of this structured
 
but open-ended approach the level 2 guidelines attempt to avoid the

seemingly endless and needlessly detailed data gathering task which is
often characteristic of less structured approaches to systems analysis.
In the level 2 methodology the four stage procedure suggested at level 1 
is further subdivided into a series of 12 discrete steps, as follows: 

Prediagnostic Stage (Steps1 - 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 aspects of the selected systems.
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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 cudidate technologies
 
for possible iuclusion 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&O attention in followup activities and
 
12) development of a detailed project implementation plan to carry out
 
the envisaged R&D programme.
 

Table 2 presents a summary overview of the four stage process in 
slightly greater detail than Table 1. The Guidelines document itself 
goes a little further than what is.shown here in the form of a step-by-step 
outline which suggests ways to proceed at each step, listing the 
expected output of each step, the relevant sources of information, a more 
detailed list of factors to consider, and a brief catalogue of potentially 
useful tools and materials. 

Level 3. Detailed Guidelines 

For users of the methodology who, when developing their own set of adapted 
procedures, might be desirous of having the benefit of the full range of 
detailed methodological suggestions which ICRAF's experienced 
multidisciplinary staff is currently able to provide, a third level of 
detail is given in the draft Resources for Agroforestry Diagnosis and Design 
(ICRAF, 1983b, .383 pp.). This collection of optioital resource materials 
contains a more detailed set of procedural suggestions for each of the 
12 steps in the level 2 methodology, along with over 35 resource modules 
describing useful diagnostic tools, analytical techniques and design 
materials for possible consultation at appropriate steps in the project 
formulation process. It would be unlikely, and indeed impossible in a 
"rapid appraisal" type of project formulation exercise, that all of the 
suggested procedures, tools and materials would be needed or used. 

What must be emphasized, in any case, is that users of the D&D methodology 
in its more detailed form will almost always need to modify and adapt 
the suaggested procedures to fit the particular application. This 
resource collection is designed to serve as a source of ideas to aid the 
user in this process. Many of the resource modules may also have value 
for agroforestry independent of the D&D process. 



Table 2. 
Summary overview of level 2 project formulation guidelines showing how the D&D process
relates to the concepts of the "land management system" and the "human ecosystem" illustrated in
Figure 6. 
Stages of the D&D process are shown at the top of the table, the major analytical
techniques at the bottom, and the key questions and factors to consider in each of the internal
 
cells of the table.
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Even in its most detailed form the D&D methodology cannot anticipate
and provide answers (or even suggest ways to find answers) to every
question which could arise in site-specific applications. At its present
stage of development the UD me.thodology is really a tool for aninterdisciplinary group process approach to agroforestry diagnosis and
design by a multidisciplinary team of experts (or, in
some cases, by
an interdisciplinary-minded individual with backup from a multidisciplinary
pool of experts). 
Like all tools, the successful application of the
D&D methodology relies heavily on the flexibility, competance and
 
creativity of its users.
 

Level 4 Guidelines?
 

It is not clear just how far it is practical or useful to go in developing
methodologies like D&D. Perhaps after the draft 
anuals are revised to
incorporate user feedback it will be decided that ICRAF has gone far
enough in this effort and the emphasis will then shift to the
accumulation and analysis of case studies and the development of broader
geographical perspectives on agroforestry needs and potentials.
Certainly, it 
 is only through application that the methodology will bearfruit in concrete form and have the kind of impact on tfe landscape ofrural development that is intended. However that -may be, it is stillconceivable that this type of a methodological approach could aspire to
a higher level of rigor and detail, as would be required to achieve the
capability of positive diagnosis and precision design, with less
reliance than at present on the knowledge and skill of particular
multidisciplinary teams. 
 Such a methodology, essentially an elaboration
and refinement of level 3 procedures, would involve the use of system
specific "diagnostic keys" and detailed "design algorithms," but it would
require an 
empirical and theoretical understanding of agroforestry,
indeed of land management systems in general, that is well beyond the
present capabilities of the field. 
 Whether or not this is an attainable,or even desirable, goal is 
a moot point, but perhaps it is 
one that should

be kept in mind for the future.
 

3. PRELIMINARY EVALUATION OF ICRAF'S EXPERIENCE WITH THE D&D METHODOLOGY 

It is much too early to give anything more than a very preliminary accountof ICRAF's experience with the interdisciplinary D&D methodology. 
It
is difficult, moreover, to evaluate that experience without sounding
self-serving. Nevertheless, it does seem possible at this early stage
to draw certain tentative and reasonably objective conclusions about
ICRAF's experience in developing and applying the D&D methodology. It
should be noted, however, that the perspective expressed here is the sole
responsibility of thc author and, while I have no reason to anticipate
substantial disagreement from my colleagues, the following statements have
not been subjected to systematic in-house review and, therefore, do not
necessarily reflect the considered institutional judgement of ICRAF as
 
a whole.
 

Let it be said straightaway that any success which may be attributed to
the D&D methodology effort at ICRAF is in large measure due to the very
favourable climate created for such work by the Council's mandate,
institutional strategy and programme of work. 
 The ultimate goal of
ICRAF's work, as stated in its Charter, is "to 
improve the nutritional,
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economic and social well-being of the peoples of developing countries by
 
the promotion of agroforestry systems designed to result in better
 
land use without detriment to the environment." As a research council
 
without extensive field research facilities of its own, ICRAF's role is
 
mainly to assist national and international institutions to develop and
 
implement well-conceived research-for-development programmes in agroforestry
 
The current programme of work, thus, emphasizes three main focal points:
 

1) 	 the development of methodologies for identifying .social, economic
 
and ecological constraints in land-use systems and for assessing
 
the potential of agroforestry technologies to overcome such
 
constraints;
 

2) 	 the systematic collation and assessment of agroforestry knowledge
 
and the development of methods of studying and evaluating
 
agroforestry technologies;
 

3) 	 the efficient dissemination of methodologies and knowledge to
 
scientists and development planners in the tropical and sub-tropical
 
developing world (ICRAF, 1983c).
 

The need for a methodology to assist agroforestry workees to identify
 
research and development priorities, based on a clear-eyed assessment
 
of agroforestry-related constraints and potentials in existing land use
 
systems, was identified as a priority focus for the Council early in the
 
development of its institutional strategy (Steppler, 1981). Consequently,
 
the D&D work was initiated in 1981 and later formalized as a project which
 
received a major share of ICRAF's personnel and financial resources
 
within the overall programme of work. A key element of ICRAF's strategy
 
was to recrv.it a multidisciplinary team of 15 or 16 scientists whose first
 
task would be to pool their collective experience to develop such a
 
methodology.
 

3.1 	 In-House Development Phase
 

A brief discussion of some of the key elements of the institutional milieu
 
in which the D&D methodology was developed may be of some relevance to the 
theme of this congress. In the first instance, the very comiplexity of 
agroforestry as an approach to the development of improved land 
management systems created an unusually favourable climate for a systems 
perspective among ICRAF's scientific staff. The newness of the field, 
lacking strong disciplinary conceptions of business-as-usual and, indeed, 
possessed of a kind of revolutionary elan, was no doubt another important 
and very favourable factor in the setting in which D&D developed. Few, 
if any, ef the current systems methodologies in the land management field 
have enjoyed such a favourable institutional setting. 

At the initiation of concerted D&D development activities in early 1981, 
the senior staff consisted of the Interim Director General and four
 
scientists. While this might seem an inordinantly small staff
 
complement for an organization with such a large mandate, it did promote
 
an unusually intense and fruitful interaction among the scientific staff.
 
The long, almost continuous, and sometimes very animated discussions 
which occured in this "think tank" atmosphere laid a sound foundation 
of shared interdisciplinary understanding which has formed the basis for 
much of ICRAF's subsequent work. 

http:recrv.it
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Early in 'he D&D methodology development two of ICRAF's scientists 
joined forces to spearhead the methodology development effort: an 
ecological anthropologist (later named project leader) with training 
in tree crop horticulture and psychology and a strong technology bent, 
and a livestock/range management scientist with an early background 
in agronomy and considerable experience in the management field. Two 
points are worth noting here: First, the interdisciplinarity of the 
individuals themselves, and secondly, the basic social science-biological 
science complementarity between these individuals, which in effect 
invoked the "pairing principle" which has figured so prominently in many 
of the Farming Systems me.'.3dologies. Another important element in the 
early D&D equation was the strong conumittment of this core team to the 
"new professionalism" (Chambers, 1983) of the research-for-development 
paradigm. The general committment of the Council as a whole to the ideal 
of an applied agroforestry science and the critical support of the other
 
staff members (a horticulturalist and an agronomist) constituted a rich 
nutrient broth for the nascent D&D methodology. It was during this 
period that the basic framework for the D&D methodology was laid down. 

One further element of the early methodology development work which was 
absolutely crucial to its success was exposure of the D&D team to 
realistic field conditions. Most of the early applications took place 
in Kenya at a variety of sites representing a range of ecological and 
socioeconomic conditions. One of these sites was developed as a special
 
project site for in-house methodology development work and is now into 
its fourth year of on-farm agroforestry trials (Lundgren and Raintree, 1983; 
Rocheleau and van den Hoek, 1984; Vonk, forthcoming). 

Gradually as other disciplines were added, notably a farm economist who 
brought fresh insights and greater rigor to the methodology and a forester
 
who supplied an essential missing element, the basic framework of the 
methodology was fleshed out in greater detail and multidisciplinary 
rigor. It was not until 1983, however, that the full complement of 
disciplines originally envisaged for ICRAF's multidisciplinary team was 
reached (see ICRAF, 1983c for a listing of the wore than 10 disciplines
 
represented in ICRAF's current complement of 18 senior scientific and
 
professional staff members). With the addition of a bioclimatologist, 
a land evaluation expert and a geographer/systems ecologist, the D&D 
methodology project was ab] ! to draw on a multidisciplinary staff whose 
breadth and sophistication is unlikely to be equalled anywhere else in the 
agroforestry field. This might, at first glance, seem to indicate a 
constraint on the application of the D&D methodology outside of ICRAF 
where such well-rounded multidisciplinary teams are rare, but this would 
be an erroneous conclusion since, as everyone knows, there is an 
enormous diffcrence between the development of a methodology and its 
application by users. Right from the beginning, ICRAF's institutional 
strategy has distinquished three phases in the development of any of 
its methodologies:
 

Phase 1: Development of the in-house capability to accomplish a 
particular methodological objective 

Phase 2: Expansion of ICRAF's in-house capacity to carry out a 
sufficient amount of methodology application work (as 
a service to clients) 

Phase 3: Attainment of the status of a fullfledgcd methodology
by transfer of the developed methodological capability to 
others for independent application 
documentation and/or training) 

(i.e. through 
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The D&D methodology is in the early stages of Phase 3. Conceived fromthe start as an activity which would involve the collaboration ofpotential users of the methodology in its development, the D&D methodologywiil not be complete until the current review period is 
over and
suggested improvements have been incorporated into revised versions of 
the present draft manuals.
 

3.2 Dissemination Phase
 

Vhere has been a high degree of overlap between the development anddissemination phases of the D&D methodology, inasmuch as the development
of the methodology was largely accomplished through trial application and
refinement at a range of sites around the world. 
 Host of these
applications have been organized under the umbrella of ICRAF's Collaborative
and Special Projects Programme (COSPRO) and have involved collaborationof ICRAF scientists with local multidisciplinary teams of national
and international scientists and, therefore, automatically involved
dissemination of the evolving methodology. 
This repeated exposure to
new ecological and socioeconomic circumstances, along with the feedback
.'ceived from scientists representative of the methodology's main client
group, has been a key element in the elaboration and refinement of the
methodology. Few farming systems methodologies have been exposed to such
 a wide range of geographical conditions and user feedback.
 

For the purposes of this congress it may be instructive to consider how
scientists exposed to the D&D methodology as part of the COSPRO
project formulation experience have responded to the approach. 
The
typical initial reaction to the methodology has been one of scepticism.
"Isall this really necessary?" is the typical initial comment, recently
expressed by an Indian scientist at the beginning of a D&D exercise
in the Himalayas. 
Scientists have been formulating research projects
without the benefit of the D&D methodology for years and the initial
response is characteristic of scientists' reaction to what they often
perceive as an intrusion on "business-as-usual" in a form which, at least
implicitly, seems to call their professional competance into question.
For the most part, the scientists recruited by their superiors for
participation in ICRAF led D&D training-cum-project-formulation exercises
are there not because of a burning interest on their part in improving
their ability to identify meaningful priorities for applied agroforestry
research, but because the need for such improvement has been recognized
by higher management levels in their organizations. This is what one
would expect. Research managers are more directly exposed to political
demands for practical "results" that are part of society's response to
the crisis situation facing many developing countries; while scientists,
still relatively secure within the present system of disciplinary

rewmrds, are sheltered from these pressures.
 

Be that as it may, given the long gestation period for the agroforestry

technologies initiated by the D&D process, one of the few sources of
empirical confirmation of the validity of the D&D process which we canpresently offer is the fact that scientists initially expressing
scepticism regarding the methodology, at the conclusion of the typical
tu 
wtek field exercise consistently express acceptance of and often
real enthusiasm for the approach. 
 Quite often it is the most vociferous
sceptics who become the most vigorous champions of D4D. The phenomenon
is zo striking that 
one is tempted to compare it to the psychology of

the classical "conversion experience."
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The typical comment at the conclusion of a D&D field experience is
 
on 
 the order of "You know, I really wasn't too impres-d with all this
D&D business to start with, but I really did learn a whole new way of 
thinking about my research AND it wasn't really all that complicated
 
or time consuming. It will be useful to me in my future agroforestry
 
work."
 

Of course, the reaction is not al;ays so positive. Individual scientists
 
are differentially susceptible to innovations in methodology. 
In trying

to discover whether there are any patterns in the response to D&D,
 
we don't seem to find any clear cut disciplinary biases. Some soils

scientists and foresters are as receptive to DID as many economists and 
sociologists. The only clear pattern of resistance to D&D that we can
presently discern is in cases where the individual has a strong personal
coamittment to some "rival" methodolngy (."decp ego involvement in
previous work of a similar nature at the site., in the former case, the 
resistance may be misplaced, since ICRAF has .ever claimed to be in
 
exclusive possession of the methodological holy grail. There are many

ways to skin a cat, and the D&D methodology has always been presented as

only one, perhaps more than usually systematic and efficient, example

of wMhat is after all a very general and fundamental problem-solving

approach. 
In the latter case, we are confronted with a more delicate
 
problem, which may indicate the need for caution in accepting the host
 
comtry's nomination of a D&D training site at which there is
a long

history of prior scientific involvement, particularly when demonstrating

the methodology for the first time in 
a country. In some cases it won't
 
matter, but normally such sites involve psydhological complexities that
 
are best avoided in training exercises.
 

What, in fact, do participants in ICRAF led D&D demonstrations actually
take away with them from the experience? What indications are there that 
DID is being successfully adopted and adapted for independent service 
in host country institutions? Several D&D-based agroforestry research 
and development projects are underway at various places in the developing

world and certain countries and regional research organizations have
 
tiqm-essed the intention of adnDtine the D&D methodology as a basis for
 
projet formulation in national and regional agroforestry research
 
networs but it is simply too early for the methodology to have diffused
 
outuard from its point of introduction and, therefore, too early to
 
evalmate the actual adoption and adaptation process. Likewise with the
 
ultimte impact of the methodology on the agroforestry landscape.
 

It is not too early, however, to profit in the methodology refinement 
proces from early feedback on the D&D approach received from collaborators
in the field, participants in ICRAF training courses which prominently
featm . the D&D methodology, and comments and suggestions received from 
rewiewers of the current draft methodology documents. The positive
aspects of the methodology more-or-less speak for themselves. Let us 
coamctrate, instead, on the negative feedback, since this is the source
 
of valmable course correction information. What are the difficulties
 
users have with the methodology and/or its current forms of presentation?
 

One vaevant point is based more on observation of first time D&D 
participants rather than coma-nmts received. To handle the complexity

of te on-the-spot data proces6izng task involved in the rapid appraisal
of cmplex land management problems and potentials, the D&D methodology
relies on a flexible but structured "first things first" approach. In
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developing the mtthodology through repeated trial application, we havearrived at what seems to be a logical sequence of steps for an efficient
and timely procedure. While the methodology allows and suggestsflexibility in dealing with this progression, the general direction ofmovement (i.e. from general to particular and from diagnosis to design)can be ignored only at great peril to the timely completion of a coherentexercise. Some such "blueprint" for the exercise, adapted and agreedupon by the participating scientists at the outset, is 
a crucial
requirement for fruitful multidisciplinary collaboration. 
Without it,
everyone simply goes off i-a a different direction. The problem is that,
even after having agreed on tie procedural agenda,seenm '-dny scientiststo have trouble stickfrb to it. As with all "committee" processes,a strong chair'1mn who is thoroughly familiar with the demands of his roleas leader of a DID exercise is a must. The larger the group, the strongerthe leadership needed. ICRAF's experience, consistent with the general
findings of sm-l0 group psychology, is that a team of about 5 or 6scientists is about right for a smooth application of the D&D groupprocess methodology. 
If a larger group is involved, it is best broken
down into teams of about this size.
 

Part of the problem, if one may 
be allowed a bit of speculation on
the cognitive processes involved, seems to be a lack of prior training in
strictmred approaches to data. 
 The concept of "structured programming"
in the computer field is the clearest example of what we mean by a
structured approach to problem solving: 
 to tackle a complex, non-linear
data processing task, it is helpful to first break the problem down into aset of smaller problems, blockout the main analytical tasks, and then
proceed to work out the details. The advantages of this "top down"
structured progression from the general to the particular are so
striking, as compared to just "muddling through," that it really must be
coasiered an essential ingredient of a rapid appraisal approachsystem analysis. The to more complex the system and the shorter the timealLoted to the task, the greater the need to stick to a structured 
appreach. 

izdhDesn't necessarily mean following the detailed D&D guidelineslett-,, but it eoes to therequire an understanding
teclqadue of stractured 

of the general concept andsystems analysis, at least on the part of theteam leader, 
agea. 

and the grace and goodwill of the team in sticking to the
The mos: common problem, 
 often causing great frustration tothose team members who have caught onto the approach and are tryingdfilimemly to kezp the discussion focused, is that every team seensincludx at least some tomembers who are unable or unwillingbusimem. The najor disruptive cognitive 
to stick to 

factor is the tendency toproced directly into detailed treatment of one aspect of the systemCoftem someone's speciality area) before bringing the analysis of otherinterelated aspects of the system to a comparable point. While theymy gree to it in principle, in practice many first time D&D participantshave difficulty in setting aside a problem and coming backThis is to it later.not an insuperable difficulty, but it is one that needs theaxatmiam of a good interdisciplinary-inded group leader. 
Xs reiXpds feedback on the current draft documentation of the D&Dr~etbefogy, we lave been confronted with a bit of a paradox. On theone havd, many reviewers have suggested that the documentationameds tv be shortened and simplified, while on the other hand, there aresome %by have expressed
particular aspects. 

the desire for more detailed guidelines onBefore simply accepting Abraham Lincoln's dictum 
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that "You can't please all of the people all of the time," ICRAF's
writers will attempt to effect a reasonable compromise in the upcoming
revision process. 
 Our feeling is that both demands need to be
satisfied, and that is why we 
will attempt to improve the documentation
without changing the current two volume draft manual format (short form
Guidelines plus optional Resources collection). 
In this regard, it is
pertinent to note that the individual users' demand for written
documentation seems to increase with increasing acceptance of the
general approach. In the developing country context, where the printed
word seems to exert a less dominant influence on the scientific subculture
than in
more developed countries, it may be too optimistic to expect
first time D&D team members to read even the short form Guidelines
before the field exercise; whereas, after the exercise, once the general
approach has been grasped and the relevance of the more detailed guidelinesand resource materials more readily perceived, the demand fortailed documentation moreof the suggested procedures and analytical tools 
"hands-on" approach 

may be expected to rise sharply. This suggests the primacy of ato D&D training, in the first instance,documentation playing a secondary, backstopping role. 
with written 

Once again, it may be worth pointing out the extraordinary impact of
the field situation on scientists who have previously confined themselves
to 
research stations. For many of them it may be the first time they'vereally seen a villagc in terms intivtely related to their researchconcerns. 
 The psychological impact of just being in the village
(surrounded by real people with real and unignorable problems) isenormous, but the main impact cometi with the realization that one is
there for scientifically respectable purposes which may, in future, be
a factor in the success of one's career. 
This reaction is often
indicated by the somewhat bemused or occasionally stupified expressions
one reads on the face of such scientists in the first day or two of
fieldwork. 
What a relief it is then to discover, after another couple
of days, that the research improving process really isn't that difficult
 
to carry out.
 

Having said that, it must still be acknoledgedtradeoff in that there may be aany methodology, as in the technology-generationitself, processbetween professional standards of technical adequacq and the
pragmatic standard of easy adoptability. 
While the latter criterion
must be satisfied if a methodology is to have any chance of widespread
adoption by scientists, compromises with respect to the technical
complexity of the methodology can only be pushed so far without
endangering the overriding objective of solving the c:,pVlex land management
problems of rural people. 
The reason these problems have proven so
resistant to more casual approaches is that, in many cases, they simply
are rather difficult to diagnose and solve. 
 It is a bit superficial
to insist on too much simplicity in methodologies for solving complex

problems.
 

Paradoxically, it often seems 
to be the representatives of aid donor
organizations who argue most forcefully lor the lowering of professional
standards in order to ease the adoption of systems methodologies by
developing country scientists. 
 These same organizations have played
a major role in promoting the general poli y changes behindresearch-for-development the newemphasis in developing countries.good of It would bethem now to follow through with well orchestrated support forthe methodologies which have arisen to meet the move stringent

objectrves of the new policies. 
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The "new professionalism" (Chambers, 1983) demands higher, not lower

standards of applied scientific excellence. If, in the final analysis,

methodologies like D&D entail an unavoidable conflict of interest

between scientists and the people they are commissioned to serve, it

is clear whom we must ask to shoulder the additional burden. In

thinking about how much room there is for improvement in this regard,

I am reminded of a developing country scientist who once asked me
 
"When is ICRAF going to put out a short description of the DO

methodology?" "But the Guideline6 are only 25 pages," I answered inbewilderment. "Ah yes," he said, "but they are A-4 size pages!" 



- 31 -

REFERENCES
 

Bene, J.G., H.W. Beall, and A. Cote. 1977. Trees, Food and People: Land
Management in the Tropics. IDRC. Ottawa.
 

Catterson, T.M. 1981. 
 Agroforestry production systems: putting them
into action. In L.H. MacDonald (ed). Agroforestry in the
African Humid Topics. 
United Nations University. Tokyo.
 

Chambers, R. 1981. 
 Rapid rural appraisal: rationale and repetoire.
Public Administration and Development 1: 
 95-106.
 

Chambers, R. 1983. 
 Rural Development: Putting the Last First.
 
Longman. London.
 

Collinson, M.P. 1981. 
 A low cost approach to understanding small
farmers. 
 Agricultural Administration 8 (6): 
 433-450.
 

Editors. 1982. 
What is agroforestry? Agroforestry Systems l(1): 7-12.
 
Fortmann, L. and D. Rocheleau. forthcoming. 
Women and agroforestry:


four myths and three case studies. Agroforestry Systems.
 

Hildebrand, P.E. 1981. 
 Combining disciplines in rapid appraisal: the
Sondeo approach. 
 Agricultural Administration 8 (6): 423-432.
 
Hoekstra, D.A. 1984. 
Agroforestry systems for the semiarid areas of
Machakos District, Kenya. 
Workint Paper No. 19. ICRAF. Nairobi.
 
Hoskins, M.W. 1980. Community forestry depends on women. 
 Unasylva


32 (130): 27-32.
 
ICRAF. 1983a. 
 (Draft) Guidelines for Agroforestry Diagnosis and Design.
Working Paper No. 6 ICRAF. Nairobi.
 

ICRAF. 1983b. 
 (Draft) Resources for Agrufoerstry Diagnosis and Design.
Working Paper No. 7. ICRAF. Nairobi.
 

ICRAF. 1983c. 
 An account of the activities of the International Council
for Research in Agroforestry. 
ICRAF. Nairobi.
 

ICRAF. 1983d. 
 Report on the ICRAF/DSE International Workshop on
Professional Education in Agroforestry. 
ICRAF. Nairobi.
 

Kuhn, T.S. 1962. The Structure of Scientific Revolutions. Univ. of
Chicago Press. 
 Chicago.
 

Longhurst, R. (ed). 1981. Rapid Rural Appraisal: Social Structure andRural Economy. Bulletin 12(4). Institute of Development Studies.
 
Brighton.
 

Lundgren, B. 1982. Introduction. Agroforestry Systems I(1): 3-6.
 
Lundgrcn, 0. and J.B. Raintree. 1983. 
Sustained agroforestry.
B. Nestel (ed). In
Agricultural Research for Development: Potentials
and Challenges in Asia. 
 ISNAR. 
 The Hague. (also available as
[CRAF Reprint No. 3).
 



- 32 -

Pearce, J. and G.E. Jones (eds). 1981. 
 Rapid Rural Appraisal.

Agricultural Administration 8(6) (Special edition).
 

Raintree, J.B. 198
3a. Preliminary diagnosis of land 
use problems and
agroforestry potentials in northern Hbere Division, Embu District,
Kenya. 
Working Paper No. 1. ICRAF. Nairobi.
 

Raintree, J.B. 1983b. 
Strategies for enhancing the adoptability of
agroforestry innovations. 
Agroforestry Systems 1(3): 
173-187.
 

Rocheleau, D. 1983. 
Development of a methodology for agroforestry
diagnosis and design (D&D) at varying scales. 
 In-house discussion
 
paper. 
ICRAF. Nairobi.
 

Rocheleau, D. and A. 
van den Hoek. 1984. The application of ecosystems
and landscape analysis in agroforestry diagnosis and design: 
a
case study from Kathama Sublocation, Machakos District, Kenya.

Working Paper No. 11. 
ICRAF. Nairobi.
 

Shaner, W.W., 
P.E. Philipp and W.R. Schmel. 1982. 
Farmid- Systems
Research and Development. Westview Press. 
 Boulder.
 

Simon, H.A. 1981. 
The Sciences of the Artificial. 
2nd edition. HIT

Press. 
 Cambridge, Hassachusetcs.
 

Steppler, H.A. 1981. 
A strategy for the International Council for

Research in Agroforestry. ICRAF. Nairobi.
 

Steppler, H.A. 1982. 
An identity and strategy for agroforestry.

L.H.. MacDonald (ed). 

In
 
Agro-forestry in the African Humid Tropics.
United Nations University. Tokyo.
 

Stuppler, H.A. and J.B. Raintree. 1983. The ICRAF research strategy in
relation to plant science research in agroforestry.
P.A. Huxley (ed). In
Plant Research and Agroforestry. 
ICRAF. Nairobi.
(also available as ICRAF Reprint No. 12).
 

Torres, F. 1983. 
Networks to promote agroforen;try land use systems.

house discussion paper. 

In-

ICRAF. Nairobi.
 

Torres, F. and J.B. Raintree. Agroforestry systems for smaliholder
upland farmers in a land reform area of the Philippines:
Tabango case study. the
 
Working Paper No. 18. ICRAF. Nairobi.
 

Vonk, R. forthcoming. 
On-farm agroforestry research in Kathama, Machakos
District, Kenya. 
 Working Paper Series. ICRAF. Nairobi.
 

Zanstra, H.G., 
E.C. Price, J.A. Litsenjer, and E.A. Morris. 1981. 
A
Methodology for On-farm Cropping Systems Research. 
 IRRI. Los Banos.
 


