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EXECUTIVE SUMMARY

Introduction

The rapid population growth and the consequent rising demand for food
and fuelwood are leading to an increase In the pressure on the land.
This, in turn, shocrtens fallow periods of traditional farming systems

and dec{mates foreat cover.

Under these clrcumstanc: s the incorporation of woody pereanfals irfa
existing faiming #vatems can solve some of il:se problews, given
the potential of trees to produce fuel In combination with foed or

fodder, as well as 1o protect sotls and contiibute te thelr fert!ility.

Packyround

Comparatively lltrle ls kiown about the land use clrcumutances under
which dprorerestry can have maxiwum lwpsct, and few guidelines exist
on the manageneat practices to be applied ti ortjuize its mnltiple

nenefi g,

The mulrtidlscinl)lcary nature of rescenrch on the aproforestry approseh
Lo lsnd uae soyufres the combloed uge of resources available in
institutsons frow both the agriculture snd forestry sectors.  The
fmplementatior of such un approach faces au alnost amiversal

coustraint: {! lacks a proper "niche’,

The major probiem fs, therefore, to develdop viable and dynanic
vperational structures to integrave research and develepmerni
institations trom both sectors to eehicve s more offectlve uae of

exiatling research capacity, both at the natfonal and regionnl Jovela,

Objectives

It is propuded that four zonal agroforestry research networls ove
develnped, based on four mzjor vcozones in Africa. Thelr objectlve
would he to fac!llitare a co-ordinated ccoperation among countr.cs

In each ecozone, and betwueen them and exterasl organizatiions providing

technical and {inancial assistance.

The main purposn of this cooperation is to strengthen Lhe ~apaviiily
of nationnl I[astitutions to develop appropriute agroeforestry sysLens

by building organizationsl structurcs aod trainlug manvewer. 1
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Zonal Coordinations would: 1) promote and facilitate concerted
zonal/national technology-generating projects that overcome common
landuse problems; (i) organize zonal tralning to meet research
needs of member countries; til) maintain records of natfonal and
zonal agroforestry nrojects to produce and disseminate relevant
information; and 1iv) cacourage effective interaction between
national instirutions and International Agricultural Research Ceniics

(IARCs: f.c., CIMMYT, LCRISAT, ILCA, IITA) or similar organizations.

Hetwork development will be the responsibility of ICRAF, In

collaboretion wiva TSNAR, to support strategy development, and with other
[ARCs for managing problem- and component-specific research projects.
Location-specific projects would be implemented by national institutions
with technical assistance from TCRAF and financial assistance from the

Network (see Fig., 2 on page 21).

Activities
Speciflc activities will be fdentified as a result of interaction with
national teams. Therefore, only prospective ores are delineated along
the three mafn Network functions: developlng strategles, strengthening

institutions and pencrating technologles.

The Network will encourage the development of national agroforestry-
development strategies, providing technical assistance as deemed
necessary. Such natifonal strategles may then lead to the desipn of

a zonal aone.

The strengthening of national fnstitutions will be mainly achieved
through promoting inter-institutional arrangements, tralning national

cadres, and bullding an agroforestry information system.

The generation of technologies will be the maln focus of Network
activities, on which all orthers will be centred. Network tecams will
assist national teams {n planning and implementing location-specific
projects, which will Indfeate fssues tfor the problem- and component-

gpecific ones, to he managed by the Network,
A considerable portfon of the Network efforts will be devoted to

mob{lizing funds for supporting the mentioned activities.

X
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BACKGROUND

Population of the 39 countries in sub~Saharan Africa will almost
double by 2000 A.b., but it has been estimated that food shortage
could be reduced from 5 to 2 millinn metric tonnes at that time,
assuming arable land is Increased by 7 willion ha and fertilizer

consumption by 657.

In much of the reglon shifting cultivation continues to provide the
foundatfon for subsistence agriculture, as livestock herding does tor
gemi-desert arcas. These forms of land management are no lenger an
efflcient and rational method of tarming due to the ever increasing
land pressure resulting from rising human and animal populations,
leading to a deterforation in the growth rate of agriculture relative

to the populacion growth rate,

The population In Africa is using fuelwood and charcoal as their main
Cnergy sources. When this g combined with apricultural activitices,
extensive forest destruction occurs;  estimated as 1.3 million ha of
closed forest per year for 1976-1980, and as 2.3 million ha of open
forest between 1981-8%, The enforcement of laws protecting forest
lands does not appear as an effect{ve approach to the problem. An
alternatfve Is to offer the encroaching farmer technologles capable
of increasing agriculture and fuel proeductivity through better land

management.

Under these circumstances the {neorporation of woody perennials into
existing farming systems seems a sound practice, given the potential
of trees to produce food or fodder in combination with fuel or timber,
as well as to protect sofls and even restore their fertilicy. But
little is known ahout elther the agro-ecological and soclio-economic
land use circumstances under which agroforestry can play a role, or
the management practices to be applied to achleve its multiple

benefits.

Institutional aspects

In most countries of Inter-tropical Africa research systems cannot
generate all the technologies required to overcome the Spectrum

of presasing land use problems that they are now faced with.

cendl7
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In spite of a steady i{ncrease in the number of sclentists, such
situation arises from several causes: frequent reorganization of
land use research gtructures; poor reward systems for sclentists;
lack of trained manpower; inadequate facilities; and budgetary

stringencies, partiecularly acute with regard to operatjonal funds.

Partly as a consequence of this, the proportisn of total external
asgistance golng to national agricultural research systems in Africa
has increased from 367 in 1976 to 407 in 1980. Such asslstance {s
aimed at both technology-generation and institution-building, and f{t
gometimes constitutes more than 25% of the total research expenditure

in any particular country.

However, much of this assigtance goes into commodity- or discipline-
oriented research, selection of location-specific improved varieties
being the single most fmportant activity of many projects (often in

the context of hiph Input/high output management "packages").

Implementatrion of an agroforestry approach to land use has faced, so
far, a unique ingtitorional constraint: {n most countries it lacks a
proper "niche". This makes it neccgsary to assemble ad hoc teams
drawn from established agriculture and forcstry bodies, not always a
tempting proposition for experfenced staff developing a "conventional
sclentific career. Only junfor staff may then be prepared to join

such research endeavours.

Research aspects

[n many countries of the reglon research on food crops and livestock
for domestic consumption has recelved relatively less attention than
cash crops, but priorities are switching from export to Internal
markets. There is also a growing cencern about dwindling fuclwood

resources, and on the need to preserve the natural non-renewable ones.

[n addition to this, the tnduced commodity-oriented rescarch strategy
may be behind the gap between research resulta and the adoptfon of
recommended practices. Much of the avallable technology is not
enlirely appropriate to farmers circumstances, particularly small

scale farmers, who congtitute the bulk of the population and depend
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Traininpg aspects

In i{nstitution-building the thrust has been on training national
ataff through short-term fellowships, mostly {n developed-country

institutions.

Short-term training, particularly of junior scicentists, may not
contribute much to the bullding of research cadres. Graduates
attending advanced studies in devvloped countries certainly acquire
the knowledge, methods and skills to plan and conduct sclentific
research. But they may later be entlced to pursue research subjeces
and apply methods which are nefther directly relevant nor approprlate

for the Ingtitutional circumstances under which they operate.

Training duration and "appropriateness" are, again, i{mportant issues
In agroforestry, glven the long gestation periods of such technologles

and the absence  of opportunities for advanced studies on the subjecr.

Cooperation aspects

There 1s an Increasing awareness in the region of the need to promote
stronger cooperation and co-ordination among countries in matters of
agricultural research. The Agricultural Research Cooperation among
the so-called SADCC countries, CILSS and the Forestry Education

Committee for Last Africae are some of them.

Agricultural rescarch networks are expanding at an increasing rate,
the great majority of them initfated by International Centreg. For
example, networks for testing germplasm and devising i{mproved agronomic
techniques for the major cereal and root crops are the ones on which
moat efforts are focused at present. There are, however, some others
tn the fields of livestock discases and "farming systems', the latter
being of direct relevance to agroforestry research. It should be
mentioned that the Secretarfat of the Commonwealth Science Council

is also developing a programme framework for an African Agroforestry
Rescarch Networklng; and that LUFRU and ICRAF are organjzing an
African Workshop In late 1985 on forest rescarch priorities (including

agroforentry).

... /10
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Decisions taken at four {natitutionsl levels appear to be relevant
for the generatlion of new technologies: farmers' houscholds, the
rural communitie4 where farms operate, government organizations,

and external agencies for technical and f{inancial assistance. It is
these syctems which eatabliish prioricties, create incentives and

identify constraints and opportunities.

Network effectiveness will be greatly influenced by the abilicy of

such networks to build structures and design procedures to make

decisions compatible among the four institutional levels on the "vertical"

axes of gocial systems, as well as to further strong "horizontal”

{nteractions between structures in the reglon as a whole,

Government rescarch organizations from the agricultural and forestry
gectors, in cooperation with taose responsible for extension,
development oad training, should be the convenars to achieve such

a vertical compacibility, given that {t is their function to {nterpret
national policies and tu promulgate the corresponding land use
strategies. They should iilso become the centre of technology-

generating activities, and the hub of reglonal networking.

The multidisclplinary rnature of agroforestry poses a speclal
lnstitgtlonnl problem of creating viable and dynamic operatfonal
structures to integrate research and development Institutions from
the agriculturc and forestry sectors. Given existing institutional
organization and roles, such structures should In most cases be

based upon the principle of integrated project planning but independent

{mplementation of assiyned responslbilities. These could, In princ’sle,

be distributed according to the predominant use of the land where the
problem to be addreassed has been {dentified, i{.e., agricultural ot

forest land.

It {a on the training of national cadres that most of the institution-
building efforts should bLe concentrated. Glven the state-of~the-art
in agroforestry tralning, [t seems that emphasis should be placed on
medium~term trafning vis-a-vis formal post-graduste studies. Two
principles ought to gulde activities in this field: that of alternate

and sequential training opportunities, and that of using technology-

generating projects as the main training grounds,

N

{
BT

T\



39.

40.

41.

43.

Sequential training means that research officecs in the agrofor stry
field should be given the opportunity tc gradually move froum courses

on wmethods to assess the potential of agroforestry {n a given situation
to on-the-job training for improving research knowledge and skills,

They could then be crowned by graduate studles {n a disciplive relevant
to the agroforestry systems the trainee 1s wocking on, or in Lic planning
and management of land-usc¢ rescarch. All these training ovpportunlties
should alternate with normal duties assligned to the trafnec by his/her

natlonal {nstitution.

Project activities should be systemalically coordinated wilth training

of national personnel, so as_to ensure meaningful manpower development.

On technologv-venerating prolects

Research projectd are visuallzed as key components in procerses leading
to 8 vertical integration ameayg soclal! atructures (ace 26) and a
horizontal oo ameng goverament institutions fnvolved in agroforestuy

deve lopuent.

Twn basic ncolnciples appear ro be relevang to the attafnmest of these
objerclves, ¥Firse, that 1o order to develop effective natlon:l ard
zonal researcu pregrammes Lo ceaerate aprropriere technoloples a

deiafled undevstanding of agre-reologleal and sociv--cronowic ciraii

stances Timiting produccion in existing systems §a requived. ie

adequacy of such an undersranding is strongly enhanced by an {nter-
dleciplinary approach to the analysia, and by iLhe experience of the
tean-nemberas undertakirg such gtudicy.  Given these requirements and
prevailiag instictutfonal mandates and organizatiena) astructures,

planaing and supervision of reseaich should be carrfed our by specifle

interdisciplinary snd wuitd-inscttutional teams of senior sclentists,

which wil] uperate under the leadership of the lnatltutlion responsibie

for executinp the prolect.

The required level of understanding of farmers' clrcumstances depends

on the purpose and nature of the project. JThiee types of rescearch

projects are envisaged according tu the scope ol the technology te be

gencrated:

1) Location-specific: addressing land use problems arising

from a particular set of agro-ccologlcal and socin-economic
circumstanzes (e.g. Llmproved fallow fut "covered Laans'');

VAL
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11) Prcblem-specific: developing the basis fnr a technology

that could address common agro-ecological problems under
different soclio-econumic ¢y -cumstances (e.g. boundary

plantiny?, hedge intercropping?)

111) Component-specific: providing essential elcments for the

generation of locaticn~ and problem-specific ftochnologles

(e.y. testing selected multipurpose tree specles/provenuaces).

For a location-specific project the understanding required involves
three levels of soclal systems: houschold, rural community and
production and support systems. Objectivea for u problem-specifie
research are derived {rom understanding the behaviour of commui
agro-ecclugical problems undes different socle-cconomic circumstances.
on the otaer hand, speciflcations for componeat-specific research
could be derived from a "macre" analysis of ecological conditions

and the most relevaut needs of prevalling land use systems.

44, Tt iy necessary ta stress tue vital dmportance of concurrent activivles

on "component' uud "evatems' research.  They are complementary, and

not cumpetltive, in the search for improved technoloples, {thout an
understanding of prevailing systems {t iz difffcult to fdentify those
compoitents Likely to constitute a valusble input inte them, as well
a5 i rescorch required to inprove these components. But withouy
these Improved components the generation o appropriate techaolngices

iway Yo oscriounly homperaed,

On external asriatance

45. CTxternal assistance should be based on the assumpifon that when «ficres
aiimed at generating and disgeminating agroforestry technologles arce
conceived and wexecuted in collaboration with natlonal Instiftutiovns,
they will be both more appropriate for the clrcumstances of the
count.ry and more conducive to a continuity of efforts than thouv

planned and implemented fndependently by {nrernctional teams.

46. Three types of collaboraclon are visualized for international institutions,
vis~a-vis the three roles tdeatified for national fnstitutiens (strategy
development, Institutlon-Luilding and technology generation). Huch

types of collaboaration courd be of a caralytic, a complementary,

or an executive narure. It seems that, {n principle, the rele of

axternal agenci{cs in developing #n agroforestry atrategy is of a \
subsidliary nature, {.v. that of eventually cowrpiling an inventory /\(%
P

of existing land use projects iu each zone, aud supplylng capertise
veasl ] 16
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to identify the potentias role of agroforesiry in relevant ecological
zanes. Again a catalytic role appears to he the nmost approprilate for
the design of inter-institutional arrangements, whilae . complementary
one would be desirable at the formulation and impiementation stages of
location-apecif{c projects, and an executive one may be required ior

training and the development of problem—/component—apecific projects.,

ORGANIZATIONAL STRUCTURE

In order for the envisaged co-ordinated co-operation to become functional,
there {8 a need to develop institutional "niches" that advince such an
objective within and 4mong countries, as well a3 between countries

and externzl agenctes (see 35).

Within any partfcular country "niches" could take any form accorslu,

to exfsting {nstitutfonal structures. This notwithstanding, i1t ig
eavinaged that to satlefy the "Inteprated planning but {ndependent
implementation" princiyle (see 37), co-nrdinated cG-operation could be
achieved by scme kind of Natlonal Committee joi Reaearch in Agroforestry
(NACRAF). These NACRAFs, or whatever foram they may take, would he
constituted by geverameic organizations, from both the agricultare and
forestry sectors dealing with research, extension, aevelopment and

training.

In each country the NACRAFg wiil bhe responsible for getting up an
agroforestry development strategy (see 27 - 32), and should prefciably
be given the authority to allocace funds that encourage complemeatary
and co-operative rusearch'projccts to be inplemented by member

{nstitutions.

Networking Among countrles within each of the four ecological zone:z
(see 30) would be {deally achieved through a Zonal Committec {or
Research In Agroforestry (ZOCRAF), compused of representatives frows

the different NACRATS. Z0CRAFm, or any other type of organlzation
countrivs declde to create, wil) eanentially pursue the developmeat of
a4 zonal strategy to enhance co~ordinated co-operution on agrafarestry
tescarch and development, as well as to facilitate and promete rescarch
activitien to be executed by natfonnl and zonal projects. In achieving
these functlons ZOCRAFs wculd be assiated by a Permanent Scecetariat,
with the min role of catalyzing and factlitating interaction anony,

the NACRAFs to reach mutually agreeable decision on common regearch

A ;/<7

programmes.
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111{. ICRAF and the IARCs -a complementary one of technically
back-stopping locatton-specific rescarch projects
(back-stopping could take the form of consultants,

training and/ov project staff, as deemed necessary) .

fv.  TCRAF and the IARCs - an executive one of wanaging zonal

prublem-specitic and/or component-specific research projects,

The diagram in Flg. 2 (page 21) shows a possible organizational

structure to promote and support aetworking activities

ACTIVITIES

The basic principle underlying the proposed network fs that national
Institutions should he fnvolved right from its Inception, and should
play an active role in fdentifying {ssuec to be addressed and ways

and weans to approach them. Specific acuivities can, therefore, only
be identified as o result of {ateract ong with natfonal teams assigned

with the redponstbiliity of fmplementing agroiorestry research programmes,

A regional mecting to discuss neiworking objectives, methods and
activities should be organized by the Regional Coordination, with the
participation of leaders from institutions of natfonal, zonal

(e.g. SADCC, CILSY) and repional (e.g. DAU) nature, as well as

technical assistance fnstitutes (c.g. TARCy) and funding agencles.

Networking {5 envisaged as having a regional nature, but a zonal
focus.  Zonal agroforestry netwnrks would have three bagic functions:
developing strategles, strengthening fnstitutions and generating
technologies. While there would be some overlap, this distinction
seems useful to delfneate prospective networking activities within

ccological zones,

Developing strategiey

Given the rcelatively recent awareness of agroforestry as an alternative
approach to landuse, there {s a need for each country to identify
potential roles for such an approach in development, vis-a~vis more

conventional ones, as a pufdeline for allocating research resources.

ce/21



FIG. 2. ORGCANIZATIONAL STRUCTURE TO SUPPORT NETWORKING
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ICRAF/ISNAR teams will visit {nterested national {nstitutions in each
zone to acquaint themselves with on-going or planned agroforestry
acti{vities and to assist these institutions in digcussing strategic

{sBuee (see 27 - 32).

On the basis of these dlscunulons ICRAF/ISNAR will prepare a proposal
for a zonal agroforestry strategy, Including suggestions on zonal
organizational structures and {ndicating objectives for component-

speclfic research projects {n the zone.

Institut{cen-building

The lack of specific Institutional "niches'" and the multidisciplinary
nature of agroforestry research require a multi-institutional
discussion on operational structures and procedures to combine the
efforts of agencies operating In the agriculture and forastry sectors.
The network could promote such discussions, which should be linked to

those on the development of an agroforestry strategy.

The collection and dissemination of Information on the generation of
agroforestry technologles should be the concern of the fletwork;
this could be achieved through the publication of reglonal/zonal

newsletters ceporting on:

1) zonal/regional/global scientists Involved In agroforestry

research;
1) on going projects;
{11) relevant biblfography;
fv) training activities.
Given the scarcity of formal tralning opportunities and the importance
of such training for fnstitution-building, these activ}tics should

receive the primary attention of the Network. They could take the

form of:

1) courses to strengthen the capabilities of research teams

for planning and implementing technology~-gencrating projects;

i1 ) on-the-Job training linked to project activities in the region;

and

111 ) exchange of sclentists among projects,

«.o/23
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