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MISsION ECPR
 

ISSUES PAPER FOR NATURAL RESOURCES BASED AGRICULTURAL RESEARCH PROJECT PAPER 

IJSAiD/DAKAR CONFERENCE ROOM 

CuniLry Senegal 

Project Name and Number Natural Resources Based 

Agricultural Research (685-0285)
 

LOP Funding $19.75 million 

Planned FY 91 Obligation $4.0 million 

Authorization Venue USAID/Dakar 

1. Deae-viption. 

The principal problem addressed by the Natural Resources-Based Agricultural
 
Resedrch project is Senegal's need for low-cost, natural resources-based 
agricuttral technologies to reduce degradation of soils and forests and to 
-increase the productivit.y of cropping systems. A major secondary problem is 
how best to strengthen the Senegalese Agricultural Research Institute's (ISRA) 
capacity to effectively carry out natural resources-based research.
 

The project Jovides a $19.75 million grant over seven years, funded from the 
bev.opii.int Fund from Africa, with $4 million to be obligated in FY 1991. Its 
goal is to increase the productivity of cereals-based cropping systems in 
zone:; of reliable rainfall. Its purpose is the generation of natural 
rsourc,-s-bascd technologies that increase the productivity and sustainability 
of :rls-bsed cropping systems for four selected cereals-millet, sorghum, 
icorn and rice. It strengthens ISRA's capacity to do research on natural 
r-Sour10s--based tqchnologies. It emphasizes a farmer participatory approach to 
research and supportAO collaboration between ISRA and farmers associations, 
non-governmental organizations, the private sector, and public extension 
agencies on naeural resources-based research. 

The project provides four long-term technical advisors: research management, 
natural resources research, outreach, and financial management. It also funds 
short-term technical assistance in a variety' of areas including agronomy, soil 
and water conservation, agroforestry, anthropology, biometrics, agricultural
 
economics, sociology and management. It offers both long and short-term
 
training in areas related to naturar resources research and provides for
 
commodity and direct support to ISRA's natural resources-based research
 
program. It also provides funds for collaborative research activities
 
involving ISRA and farmers'association, non-governmental organizations,
 
private institutions and extension agencies and for research proposals in
 
Senegal, site studies and sabbaticals to international, regional or US
 
agricultural institutions.
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The project seeks to achieve: (1) an improved natural resourcos-based research 
progr1ia at lSRlA; (2) natural resources-based technologies validated and ready 
for adoption; (3) a strong farmer-participatory research system appropriate 
for ieuvigning, testing and validating research; and (4) management responsive 
f inancial systems and improved research management at ISRA. The program aims 
Lo prodce technical approaches, tested on-farm and validated for economic 
potential which show promise for real increases in cropping system 
p'odiuictivity. 

Al I:x.tciiAv,. (,miwiLittee I'roject Review (ECPR) on the Natural Resources Based 

Agticultural Research (NIJBAR) PID was held in Washington on April 5, 1991. 
The ECI'H cable, State 130946, attached as Annex B to the Project Paper, was 
-;a.-L Lu thu Mission to guide the development of the project paper. The issues 
and concerns raised by Washington, and the Mission during project committee 
reviews of the Project Paper are presented and discussed below. 

A. Issue #1. What is the appropriate project purpose and is a
 
research approach the most effective means for achieving the
 
purpose?
 

Discussion: AID/W felt that under the DFA mandate to more closely relate
 
project investments to impacts a more appropriate project purpose is one of 
increasiing the use of improved natural resources technologies rather than the 
g#:nc'ratim of new technologies via research. The ECPR went on to question 
wheAther the greatest constraint to adoption was some factor other than 
r':;,arch. The committee felt that the PID inadequately explained why the use 
Of existing technologies was not spreading. The committee also felt that the 
linkage between adaptive research and the necessary institutional/policy 

01nVirlonmeLnt to make replication likely was not adequately explained. 

Mission Response: The design team and the Mission carefully considered
 
modifying the6project purpose to incorporate delivery of technologies to
 
farmers. However, extenion of technologies is being add-essed by the World
 
Bank and is beyond the manageable interest of this focussed research project. 
The Mission will be monitoring the adoption of technologies at the program
 
level as part of the API exercise. Thus, the project purpose remains the
 
"generation of natural resources based agricultural technologies that increase 
the productivity and sustainability of cereals-based cropping systems for four 
selected cereals..." The PID and the PP design team acknowledge that there 
are technologies developed by ISRA already in farmer's fields or ready to be 

tested on-farm. The PP design team placed emphasis upon documenting the
 

technologies (the technology inventory is a pre-implementation action) and 

developing strategies (the collaborative research contracts between ISRA and
 

PVOINGOs) for dissemination of this information. The design team recognized
 

that understanding the constraints to wide-adoption of NRMs technologies
 

requires analysis and limited adaptive research through an active program of
 
on-farm validation. The PP is clear that basic research (plant breeding,
 
blo-technology, etc) would not be supported directly under the project. 

3 
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As for policy changes which make a NRM's adaptive research/dissemination
 
program a good investment, the analysis conducted in preparation for the
 
Hission's CPSP, particularly the decline in soil fertility, indicated the
 
compelling need to 
focus ISRA's attention upon adapting existing technology to
 
deal with rapidly dwindling natural resources. The reduction of fertilizer
 
subsidies has accelerated the farmer's focus upon low-cost management

techniques more likely to produce sustained yields over costly input-oriented
 
practices of the past. Price movements, anticipated if the structural
 
adjustment under the PASA are enacted, will also tend to favor intensive
 
production of food crops over cash crops in the long 
run.
 

The guidance cable also questioned the extension methodology proposed in the 
PID reconmending an examination of the current GOS extension service. The 
World bank has recently funded the Project National de Vulgarisation Agricole

(PNVA). Our assessment is that this effort, based upon the Training and
 
Visitation (T&V) model will fall short of the mark in extending NRMs-related
 
technologies in the short term. 
Therefore, the PP design team incorporated a
 
role for NOOs and farmer's organizations as a means of disseminating 
technologies to the target groups through the use of the collaborative 
L',:-A-a:h contracts program, and more direct contact with PVO's and NGOs in the 
dsigit, elaboration, and evaluation of on-farm adaptive NRMs research. 

Tesue #2. Given the current state of ISRA and its dependence on a 
variety of donor support, is it timely to initiate a new ISRA 
research program in natural resources? 

Discussi i: A major management and financial review and analysis was 
in,4o0p(orated in the design effort. This review indicated that despite ISRA's 
iramidal., to overhaul its mlanager.nif, structure to fall in line with available 
resources, COS funding levels remain inadequate to meet even salary costs. 
The guianice cable pointed out the discrepancy between planned donor-supported 
pr' gramiis and GOS funding for recurrent costs. The AID review felt that 
I~jimsing a "new" program upon ISRA would exacerbate the funding gap if there 
was not a corresponding reduction in the ISRA research program. The guidance
cable relayed the review committee's concern that the proposed NRBAR project
"be part of ISHA's institutional solution rather than contribute over the 
Longer run to the problem of poor management, budgeting, strategic planning,
and dependence upon donor funding and priorities." The cable recommended 
that the PP design team take further steps to establish a clear set of 
priority research objectives and related implementation plans and budgets and 
that the P11 should examine ways to strengthen ISRA/GOS commitment to reform 
through specific conditionality/covenants in the project. The committee 
recommended that the PP design team consider increasing the level of 
assistance for overall ISRA management .'ather than concentrate most management
 
ij.:sltunce on the AID funded natural resource component of the ISRA agonda.
Vinia ly, the guldance cable also recommended that the Minnion ntnte where it 
*,xI-ssii,' "I:NIA Lo) litwith rouloct. to insltLutlonul capacity and COS coverage of 
recurrent costs by PACD." 
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Mi-s0ulnI.[H.lPflse: Institutional refom of ISRA has begun. Preliminary
downsizin. (ifISRA staff has begun; move reform is underway as part of ISRA'suX1(1',er Lioi,|enLify |Lu hard core reoa,,ch program. It is unlikely, however,
LhiA willimti external technical and limited financial assistance, ISRA will beabl Lo c-)omploet., its transiLion. Iowever, the retrenching has begun (several
'ose.arc:h ftaLjon will be elimn ated to reduce costs) and ISRA leadership feelscunfidetit that It can bring its coots into line with GOS financial support

particularly if donor-assisted programs can contribute to ISRA's indirect

rVis-;,3aVt'A couLs. However, the N[IBAR program should not be 
 interpreted as a 
.new" natural resources program. It is, in fact, support to work already


begun several years ago under a variety of farming systems programs. The

1JIiAR seeks merely to focus the research work upon adapting existing

technologies, testing them on-farm 
with non-traditional extension agents not

creating new departments or new programs within ISRA.
 

The PP deliberately supports reducing ISRA's institutional problems not adding
to them. The project devotes significant resources to assisting ISRA tor'tsolve their management problems. For example, the chief of party position
is a research planner who will assist ISRA's Director-General with planning

and establishing priorities for all 
 of ISRA's research work not just
NMRs-related adaptive research programs. 
 The chief-of-party will coordinate
 
efforts with the World Bank and other donors to rationalize ISRA's emerging

national program. 
The Project Paper sets aside funds for donor coordination
 
meetings to further attempt to assist in the clarification of research

objectives. In terms of 
improving ISRA's financial management, the financial

analysis work and the financial management advisor position will improve


SRA's a~ccounting and not
financial control systems concentrate upon setting
up a separate, distinct system for the NRBAR project. 
 Finally, funds are set

aside for in-country training of 
ISRA's administrative staff both at 
headquarters and at the station level.
 

It is difficult to predict with certainty where ISRA will be by the PACD.

1J:h ,1:14,11; uipon the speced with which the current roforms are undertaken. We 
are convinced that 
 he measures planned can, with consistent and prudent

financial management, 'being ISRA into line with currently planned financial 
resources.
 

Issue #3. "Should funds be reserved for research grants and

protocols with non-government organizations, farm organizations,

and input suppliers, and how can this funding be most demand
 
driven?"
 

Discussion: 
 The Project Committee expressed its concern that the approach

implied in the PID was 
that the client for the research is a public sector
enlity (IYIfA) thus raising concern with regard to the "ownership" of the 
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research agenda. The conmittee was also concerned about the quality of the 
research proposed to be carried out by PVO/NGO groups despite, Rodale and
 
Winrock's reputation. Washington was concerned about funding of organizations
 
not constituted or qualified to conduct agricultural research. AID/W

reconunmnded an approach to establish protocols for the private sector to
 
contract with ISRA to conduct zesearch of particular interest to the private 
sector, leading to better downstream linkages and increased utilization of the 
end-products of the research conducted. 

Hission Response: The Mission recognized the limited capability of most NGOs
 
and PVO's to collaborate scientifically with ISRA in the conduct of on-farm
 
research work. However, the PP design team continued to find that these 
groups represented the best potential to guide ISRA's research toward specific

felt needs of the farmers and an excellent means to continue to nudge ISRA
 
toward faner participatory research work. The social analyst for the design
 
team focussed specifically on this question and considered PVO/NGO's the best
 
available option for developing feedback loops for demand driven research.
 
The I'Pdescribes the concept of the collaborative research contract grants
 
lOrgrin linking PVO/NCO/farner groups (the clients) with ISRA via a multi-year

research protocol with built-in "deliverables" (research results, verifiable
 
indicuLors). The development of this proaram is the direct responsibility of
 
the technical assistant contract grants coordinator. 

Issue 4. "Would it be bene~ici4l to the long-term institutional 
development of ISRA to offer research grants to ISRA employees to 
conduct research at ISRA? Would such grants constitute "salary
 
supplements"?
 

bisceitsion: The AID/W review committee was concerned that the use of 
competitive graits programs would disrupt ISRA's on-going work tending to 
attract iS"RA rese.,rchers away from other priority research projects. The 
guidance cable suggested that this element of the project be designed grants 
to individuals are closply related to the project purpose and that the Mission 
should consult with the RL/Dakar to address the salary supplement issue in 
1h I'l'. 

. his IOh Ifsaij--iiiIJ 'ru ri'uiurc'h ItranL progranm hat boon vubuLunLlally rovised 
from the PID stage. The collaborative design team consisting of ISRA staff
 
and Mission staff carefully assessed both the mechanisms and the implications
of this componenL. Tlie types Sf grants for ISRA are proposed: 1) grants for 
research in Senegal; 2) site studies; and 3) sabbaticals. The research in 
Senegal would provide limited operational support to on-going NR~s-related
 
research work (funds for an additional short-term staff, for example) to
 
accelerate impact. Up to three grants are planned annually not to exceed
 
$10,000 per grant. The site studies would be grants to researchers to visit
 
on-going research work in neighboring Sahelian countries or other
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I'otl.es where NRMs relevant work, similar to work done in Senegal, is beingve" elii,'e.l. l.,:,ehri enl i nl.arice Leam will annln].t wil.h the plann ii or 
ll'h,; aon 


1;01, va;IaIn
1.,0,, illate effOrLn . Tho nabba Ilea].o, which will beg in ln year" of thfi,: project will offer up to two, three-to-four month sabbaticals 

y,:ar Lo ,sabloe reeaC'hers to participate in 

per
 
research work at differentv,:;,nrc'h iristitutions (probably IARCs, branches of IARCS such as the ICRISAT

cnte, in Niamey, or U.S. universities)). This will be problem-oriented work
done collaboratively with the host institution. 
 The grants program is
innovative and the 
idea has been extremely well-received by ISRA. It is
inte:ned to strengthen the focus upon NRMs research not dilute or 
diffuse
 
I:;RA's on- going research efforts.
 

The: Regional L.egal Advisor has reviewed the issue of salary supplements andhis concluded that none will be paid under these research grants. The ISRAstaff will continue to receive salary from the GOS in all cases. There will
be: no prnyments for salary supplements. However, authorized 
per diem will bepaid for :;ite visits and costs for lodging and expenses under the sabbatical 
prorram will be paid by the project. 

s.ue. /.5: "How should the Project be Implemented?" 

Di:cusioi: The AID/W committee felt that a Title XII contracting mode waseIIIIe:i,:di:c:, ~given current agency policy. The Mission stated, h.dovet, duringOw,: 1it) review that it preferred not using Title XII in hopes of attracting

iiel~it:rs froin groups with ;pecialized experience 
 in low-cost appropriateIe.e:hei,,jle,.ie:;. AlD/W re:,e)imiided three options including the development
h,l,:1.1.:; of reference for the Request for Technical Proposal encourage

of 
to

itlI: X Il ,jlb li,:an.l.to L:am tip with non-university entities with specialized 

i.n l,-,.ps,: 'lhe His:sion agreed with the proposed option of a limited1oif1l[)l. iIion linking a"Title X1I institution with a non-university entity,,:iblul L1he Ifission's position and received confirmation that this approach wasacce:jel.ble to 14,shington. (State 223993, dated 10 July 1991). 

I ss:ue 6: Financial Management Technical Assistance: 
Is "i real-sLic-to-expect that ISRA's financial management 
problems can be turned around using additional T.A. as planned inthis activity? The primary purpose and objectives of thefinancial management assistance to provided notbe are clear inl.he I'll, i.e. ,, what do we expect the end-product to be at ISRA as a
retnslL of the provision of 3 person-years of Technical 
AssitLance? 

http:li,:an.l.to
http:Ie.e:hei,,jle,.ie
http:I'otl.es
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Discussion: The financial strengthening aspects of the project require serious
 
review. Previous efforts to improve financial and budget control have had
 
limited t;uccess. ISRA has noted serious weakness in its staff 
in numbers and
 
training and both at headquarters and at the station level. ISRA has embarked 
upon reform measures and requires additional administrative and financial 
training and assistance with computerization to complete their up-grading.
They state that rather than working within a unified, ISRA/GOS accounting 
system each of the numerous donor projects currently underway with ISRA create 
separate and accumulating burdens upon ISRA's already weak financial 
administration structure. They argue for strengthening of the existing 
system, staff training, and streamlined, simplified procedures.
 

The COS has mandated reform within ISRA. It .s a slow process and requires
outside assistance. From recent discussions with ISRA, we understand that the 
World Bank funded agricultural research project has funds for and is prepared 
to finance necessary support for some aspects of the reform of ISRA's 
accounting and financial administration section. (The World Bank, for 
example, has agreed to fund an "audit" of ISRA's finances for 1989 and 1990 
and for 6 years into the future.) This will be of some assistance, however 
additional work remains. 

lission. lespopse: The Project Paper design team elaborated a strategy under 
which pre- implementation activities included the use of a "SWAT" team to 
review ISNA's financial systems and condition, to determine the level and 
validity of current arearages, and to make recommendations aimed at improving

L'SlA's overall financial management performance. This pre-implementation
activity would set the stage for the beginning of a three person-year 
financial managemenLt advisor to be assigned to ISRA. The financial advisor 
will be tasked with carrying out financial management reform ISRA-wide. The 
advisor will have a senior counterpart and the Mission has been assured that 
INUA will provide the needed support for reform. The financial management 
ailvi:;,,r it to review the c.uirent ISRA system as well as the individual systems 
put int) place under current donor funded projects and help ISRA to regain 
CoLt'ol over the Rumerous system being utilized. 

Concern li. AID/W recoimended that monitoring- of research impacts be 
Carefully ,:onducted and that mechanisms be built into the project paper to 
ensure impact upon agricultural productivity. 

Discussion: The ECPR guidance cable, concerned over monitoring and impact
 
measurement, suggested this be incorporated into thethat concern institution 
building aspects of the project. The cable went so far as to suggest "...at 
the project cutput level, the project should include the development of
 
monitoring and, evaluation capacity to assess and document the impact of the 
agricuitural research that will be funded."
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I'NI't. Ia:1i us.'&. Leioi will teed to be given to monitor the impact of this 
•investment. It is important that impact measurement be incorporated into the
I lii 11.hil1 4111i d1 v olovpllsi . sappt'lacb to be p)Zmotod with ISRA. The Mianion
 
fwmla t.lIaL l.is linpuctcf the irlculLural technology can be measured (the

planne-Id teeiinlogoy Inventory will serve as a baseline). The broad issue is
 
whtimtler or not the ISRA institutional building aspects can be monitored and
 
the mnethodology developed to monitor the impact of the research a
efforts in 

sustainable manner within ISRA and with resources likely to be available 
 to 
timan afl LL the project. 

Funds for project monitoring and evaluation were increased as result of thea 
f irult Mission review of the project paper from $350,000 to $525,000. 

MisrinI[:osponjse: The development of monitoring and evaluation capacity to 
assess and document the impact of agriculture research should be developed
,eatly in th, life-of-project. Institutional monitoring should be at the 
output I,:vel of the not the input level as isproject and at traditionally the 
case. 
 Farmer adoption impacts of this project will be monitored at a
 
progrtaiunatlc level. The Mission's quantifiable indicator design work, now 
underway should help develop specific guidance for the NRBAR project, 

Concern #2: 
 It was not clear how research and extension
 
strategies will take into account gender role in society and
 
suggested that gender data be disaggregeted.
 

Misio~_RecPonse: AID/W provided a three week TDY from the Women in

Dev:elopn,-et Office to assist the Mission with the review of its 
on1-*.oinrport.folio and to develop the WID action plan. During this TDY,
careful review of the NRBAR project was done and recommended changes

incorporated into the PP. 

Concern O3i The AID/Washington ECPR cable points out in paragraph

9 that if th6At'icultural Sector Grant is not approved before the
 
PP is completed, the PP must include a discussion on how the GOS
 
contribution requirement will be met. It proposed that a waiver
 
of the 25% host country contribution could be requested if the
 
Agricultural Sector Grant is not approved in time.
 

Miss.on R-ouponse: The Agricultural Sector Grant will not be approved before

the Il'l; iathorized and no funds from local currency generations have been 
Ii,:l.,:, in tihe: project. A waiver of the 25% contribution from the host 
country has been requested. Furthermore, the GOS has pledged a minimum of 1.4 
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billion CFA to ISRA's recurrent costs as a condition of the World Bank loan
 
for agricultural research.
 

Concern 14: The guidance cable reminded the Mission to include a
 
discussion of the Gray Amendment in its procurement plan.
 

Mission Response: There is a discussion of the Gray amendment on page 30 of
 
the Project Paper.
 

Concern #5: 
 The guidance cable suggested including an
 
anthropologist or a rural sociologist on the project paper design
 
team. 

Mission Response: A socio-economist was recruited for the design team tocomplete the social soundness analysis. This work was reviewed by an ISRA PhDriu'al sociologist recently returned from long-term training at Michigan StateIliivert;ity. lie has agreed to participate with the technology inventory team
and with the preparation of the scopes of work for the contract technical 
ass iA4lce team. 

6046A 
IDI: d4 : 1/11/191 
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I. Executive Summary
 

The principal problem addressed by the Natural Resources-Based
 
Agricultural Research project is Senegal's need for low-cost,
 
natural resources-based agricultural technologies to reduce
 
degradation of soils and forests and to increase the productivity of
 
cropping systems. A major secondary problem is how best to
 
strengthen the Senegalese Agricultural Research Institute's (ISRA)
 
capacity to do natural resources-based research.
 

The project provides a $19.75 million grant over seven years,
 
funded from the Development Fund from Africa, with $4 million to be
 
obligated in FY 1991. Its goal is to increase the productivity of
 
cereals-based cropping systems in zones of reliable rainfall. Its
 
purpose is the generation of natural resources-based technologies
 
that increase the productivity and sustainability of cereals-based
 
cropping systems for four selected cereals-millet, sorghum, corn and
 
rice. It strengthens ISRA's capacity to do research on natural
 
resources-based technologies. It emphasizes a farmer participatory
 
approach to research and supports collaboration between ISRA and
 
farmers associations, non-governmental organizations, the private
 
sector, and public extension agencies on natural resources-based
 
research.
 

The project provides four long-term technical advisors:
 
research management, natural resources research, outreach, and
 
financial management. It also funds short-term technical assistance
 
in a variety of areas including agronomy, soil and water
 
conservation, agroforestry, anthropology, biometrics, agricultural
 
economics, sociology and management. It offers both long and
 
short-term training in areas related to natural resources research
 
and provides for commodity and direct support to ISRA's natural
 
resources-based research program. It also provides funds for
 
collaborative research activities involving ISRA and
 
farmers'associaticn, non-governmental organizations, private
 
institutions tand extension agencies and for research proposals in
 
Senegal, site studies and sabbaticals to international, regional or
 
us agricul'ural institutions.
 

The project seeks to achieve: (1) an improved natural
 
resources-based research program at ISRA; (2) natural
 
resources-based technologies validated and ready for adoption; (3) a
 
strong farmer-participatory research system appropriate for
 
designing, testing and validating research; and (4) better financial
 
and research management at LSRA. The program aims to produce
 
technical approaches, tested on-farm and validated for economic
 
potential which show promise for real increases in cropping system
 
productivity.
 

j6
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II. Project Description
 

Summary: 
 This project paper describes a $19.75 million, seven-year
project, the Natural Resources-Based Agricultural Research Project,
to address the problem of Senegal's deteriorating natural resources
base. 
 Its goal is to increase the productivity of cereals-based
cropping systems in zones 
of reliable rainfall. It supports the
Senegalese Institute for Agricultural Research (ISRA)'s efforts to
generate natural resources-based technologies that increase the

productivity and sustainability of cereals-based cropping systems
for four selected cereals--millet, sorghum, corn and rice. 
 It
provides technical assistance to strengthen ISRA's research planning
and management and its financial systems. 
 It will provide technical
assistance, commodities, participant training, and financing for
 program support and research grants. Funding will come from the
 
Development Fund from Africa.
 

A. The Problem
 

Senegal's fragile natural resources base is at jeopardy with

serious implications for agricultural productivity and rural

incomes. Population growth, combined with poor cultural practices,

has placed an increasing stress on soil containing very little
organic matter and subject to wind erosion and salt-water

intrusion. 
Soil fertility is declining, and as farmers move on to
 
new land, clearing forest and shrub cover, new areas are being put
at risk. As a 
result, where forests have been cleared, up to 30
percent of organic matter has been lost and yields per hectare are

falling off at a rate of 
one percent per year.
 

In parts of the groundnut basin, Senegal's most intensively
cultivated and densely populated rural area, soil productivity is

declining at 
a rate of 3-5 percent per year. In the Casamance and

Senegal Oriental, pushed by population pressures, farmers are mining
the soil, cutit~ng and clearing more land, all of which increases
erosion, reduces efficient water use, and lowers yields.
 

Decreasing yields have obvious consequences for Senegal's

ability to 
feed its population. Agricultural production has been

unable to keep pace with population growth. Growing enough cereal
 
to meet 60-70 percent of its needs at 
independence, Senegal is now

producing closer to 
50 percent, insufficient to meet even the
 
requirements of 
its rural population. 
Unless serious efforts are

made to 
improve soil and water management on land now in cultivation
 
and to protect newly opened lands, income growth in rural areas will
 
not take place. 
Declining food and cash crop production will be a
 
certainty.
 

Applying low-cost technology can offer some hope. 
 A recent

inventory of technological interventions carried out by the
 
Mission's Agricultural Development Office as part of its
 
Agricultural Sector Assessment cited a 
number of studies that

clearly demonstrated the ability of farmers to 
increase soil

fertility and raise productivity through adoption of low-cost,
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natural resources based technologies. Some technologies were
 
already in use on farmers' fields; others were available for
 
adoption. They included improved land preparation, better weeding
 
practices, improved seeding, crop rotation, water and erosion
 
control, and agroforestry management. Use of nitrogen-fixing trees,
 
acacia albida, for example, increased crop yields as much as 150
 
percent; composting and use of organic fertilizers produced an 80
 
percent increase; windbreaks and live fences increased yields 15-30
 
percent; and ridges and gully controls raised yields 50 percent.
 

Moreover, research carried out by ISRA and Michigan State
 
University clearly demonstrate that the impact of capital-intensive
 
technologies--pesticides and fertilizers--depends heavily on natural
 
resources management. They show that soils are so degraded and
 
moisture availability so erratic that plants cannot use nutrients
 
from chemical fertilizers efficiently. Resources management
 
technologies also have the advantage of generally requiring less
 
cash than do chemical inputs, thus making them more acceptable to
 
farmers hesitant to invest in new technologies when substantial
 
variations in rainfall--often 20-30 percent--make such investments
 
risky. Finally, there is evidence that farmers themselves have
 
begun to adopt resources management technologies. A recent study by
 
Michigan State researcher James Seyler argued that farmers in the
 
groundnut basin, realizing the extent of degradation, have begun to
 
return to classic natural resources management strategies of fallow
 
and regeneration.
 

Developing a better understanding of natural resources
 
management technologies that work in Senegal is critical to USAID's
 
long-term strategy of reversing, over the next 15 to 20 years, the
 
current trend of deteriorating soils and declining forests. The
 
strategy depends on establishing a research system able to identify
 
and adapt known natural resources management technologies and to
 
test them in a collaborative approach that convinces farmers and
 
encourages them to use the technologies. Validating the potential
 
of these teftnnologies, despite their lower costs, may be
 
.particularly difficult because it often takes time for their
 
benefits to accrue. Some measures require taking land out of
 
production, with. real implications for food and land security, and
 
others take considerable farmer time and labor. To be successful,
 
the research approach must incorporate farmers into the process,
 
creating a research-testing-demonstration-research feedback system
 
that informs farmers of what works and researchers of farmers'
 
priorities.
 

ISRA, Senegal's agricultural research institute, has certain
 
strengths that make development of such an approach possible. With
 
help from the World Bank, USAID and other donors over the last eight
 
years, ISRA has moved from a fragmented, largely on-station,
 
research system focused on individual crops to a national research
 
institution doing multidisciplinary research with an on-farm
 
production systems network. It has a small core of talented
 
scientists and linkages to international research institutions. It
 
has taken major steps to reorganize and reform its management
 
structure to improve use of personnel.
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Nevertheless, much remains to be done. ISRA's past focus has not
 
been on natural resources-based technologies but on traditional,
 
crop-specific approaches. Soil research in the Sahel has meant soil
 
analysis, soil classification and mapping, soil labs and fertilizer
crop response tests. Water resources research has focused on
 
high-technology irrigated approaches. Such research has neglected
 
critical issues of soil conservation, erosion, and infiltration
 
management and other techniques for improving soil structure and
 
fertility. Moreover, research often has been narrowly confined to
 
specific disciplines along departmental lines. Natural
 
resources-based agricultural research provides an opportunity for
 
encouraging interdisciplinary research.
 

B. Project Goal, Purpose and Expected Achievements
 

Goal: The goal of the Natural Resources-Based Agricultural Research
 
Project is to increase the productivity of cereals-based cropping
 
systems in zones of reliable rainfall. The potential for increased
 
agriculture productivity is bounded by weather. Only eight percent
 
of Senegal's arable land is suitable for irrigation and analysis has
 
shown irrigation of food crops to be uneconomic without subsidies.
 
The rest must depend on Senegal's erratic rainfall. The minimum
 
annual rainfall required for successful rainfed agriculture is 400
 
mm distributed appropriately throughout the growing season and
 
occurring four years out of five. Agriculture in areas with less
 
rainfall--primarily in the northern half of Senegal since the 400 mm
 
rainfall line bisects the country--is extremely marginal. The
 
northern zone is highly vulnerable to wind erosion. Advanced stages
 
of soil degradation and high population densities make development
 
of a sustainable production system there difficult, if not
 
impossible. Therefore, the project focuses on crop productivity in
 
the more favorably endowed southern zone of the country, an area
 
that includes approximately 75 percent of total usable land in
 
Senegal.
 

Purpose: Thetpurpose of the project is to sustain the generation of
 
natural resources-based technologies that increase the productivity
 
and sustainability of cereals-based cropping systems for four
 
selected cereals--millet, sorghum, corn and rice. As productivity
 
has dropped, farmers have increasing problems meeting their food
 
security requirements. At the same time, the potential for
 
increasing the value of cereals production exists. Millet, sorghum,
 
corn and rice account for 60 percent of total cropped area in the
 
zone below the 400 mm rainfall line. Increasing production in these
 
areas would have wide impact on local incomes. In the project zone
 
rice can be grown and processed profitably at the village level at
 
prices competitive with alternative cereals, particularly imported
 
rice. Corn production and processing have been increasing
 
steadily. There are significant opportunities to improve on both
 
through the project.
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The focus on low-cost natural resources management techniques-
improving soil, water and vegetative cover and integrating
 
livestock, trees and crops into production systems--is the key to
 
increasing soil productivity and building better, sustainable
 
production systems. It leaves aside direct support for crop
 
breeding, opting instead for screening and evaluating genetic
 
material developed elsewhere. It also de-emphasizes reliance on
 
conventional inputs such as high cost packages of fertilizers and
 
pesticides to increase productivity except in areas where soil
 
fertility and rainfall make their use viable. Farmers lack the
 
funds and credit for purchasing inputs without subsidies, but they
 
can improve soil moisture and organic material content by
 
marshalling more effectively the resources they already have at
 
their disposal.
 

C. Expected Achievements: To generate natural resources management
 
technologies that can make a real difference in cereals-based
 
cropping systems productivity will require four project
 
achievements: (1) an improved natural resources-based research
 
program at ISRA, (2) natural resources-based technologies validated
 
and ready for adoption, (3) a strong farmer-participatory research
 
system appropriate for designing, testing and validating research,
 
and (4) better financial and research management at ISRA. The
 
project will develop at ISRA a more effective, adaptive research
 
program focusing on cropping systems and natural resources
 
management; soils and water management; forestry and agroforestry;
 
improved cultural practices for four selected crops--millet,
 
sorghum, corn and rice; and applied economics addressing both micro
 
and sectoral issues relating to these cropping systems. The program
 
will produce technical approaches, tested on-farm and validated for
 
economic potential, which show promise for real increases in
 
productivity.
 

The project will encourage substantially strengthened linkages
 
within a network comprising ISRA, its constituents in the private
 
sector, the extension service, and grassroots organizations capable
 
of cooperating in adaptive research and in transfer of adapted
 
technoldgies to the field in significant quantities. Within Senegal
 
the project will improve research-extension-research linkages,
 
increasing feedback from farmers to ISRA on research results and
 
from ISRA to farmers on appropriate and sustainable technologies.
 
By the project's end, ISRA will have established a system for
 
collaborating on the testing, validation and evaluation of
 
technologies it has developed. It will have signed protocols with
 
NGOs, farmers' organizations, agricultural input suppliers or other
 
non-traditional extension agents, to test technologies on farm, get
 
results back to ISRA, enable farmers to inform ISRA of their
 
priorities, and help ISRA respond directly with new technologies.
 
The emphasis on collaborative farmer participatory research will
 
increase the likelihood that technologies, once validated, will be
 
adopted. Funded under a World Bank project, ISRA will also be
 
working with the public extension service.
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On a wider level, the project will support collaboration between
ISRA and key international and national research institutions on
research on natural resources management, cropping systems, and
adapted technologies. 
ISRA will have signed protocols and ongoing
programs with these centers for joint research, training and

technical assistance addressing specific, practical issues involving

soil conservation and moisture management.
 

The project will strengthen ISRA by improving its research

planning and financial management. Research programs will have
clearly defined objectives achievable in the medium-term; research

plans will be regularly reviewed and priorities set; the financial
 
system will provide satisfactory accountability and control;

research programs and priorities will be linked to budget realities

and manpower plans; and donor funding coordinated. To the extent
 necessary, ISRA personnel will have been trained and upgraded, and
ISRA will have introduced a system of grants for individually

proposed research programs, providing effective incentives for
 
innovative farmer participatory research.
 

C. Project Outline and Strategy
 

USAID's strategy under the project is to focus on increasing the
productivity of cereals-based cropping systems by generating natural
resources-based technologies in 
zones of reliable rainfall. 

means for implementing the strategy is to establish at ISRA a

The
 

program for generating and field testing natural resources-based

technologies and for getting them out for validation on 
farmers'
 
fields.
 

The analyses summarized in a later section of this paper make
the case for such a program. The agricultural sector assessment
carried out by USAID in 1990-91 clearly described the consequences
of soil degradation and the potential for improved cropping systems

productivity through better use of natural resources. 
The economic

analysis cohfirms this potential and the technical analysis suggests
a number of 
areas for further work. The social analysis, while

confirming the importance of research on natural resources-based

agricultural technologies, emphasizes the importance of farmer

participation in research to ensure that the research is of priority
to its principal beneficiaries and to increase the likelihood of its
adoption. The financial and institutional analyses describe key
systemic changes that must be made in ISRA's management if it is to

be able to carry out an effective program.
 

Management: 
It is clear that in order for ISRA to have the impact
sought by the project in developing natural resources-based
 
technologies, it will need to improve its management. In the recent
past, ISRA has been beset by a financial crisis and by related

organizational problems. 
It has had difficulty defining its

research plans and aligning its program priorities and staff to
financial realities. Driven by the financial crisis, it has been

forced to undergo a series of restructurings, affecting morale and
interrupting regular lines of communication. Where it has had
management systems in place, it has lacked trained staff to take
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advantage of them. 
 But more frequently, management has lacked both
the systems and personnel to allow it to plan, execute and evaluate
a coherent program addressing farmer needs.
 

At the same time, ISRA's restructuring and the acuteness of its
current financial situation creato an opportunity for technical
assListnce to have a real impact on its operating effoctivonos,.I;11A h5 lulI,,j rIrcud tu reduce its starr andcore. program to a manageableThe project will provide technical assistance and training in
financial and research management and administration to strengthen
ISRA's capacity to do this, to manage its organization and to plan
and carry out its research. 
It also will provide technical
assistance to shape ISRA's approach research.
 
Approach to research: As pointed out in the technical and
institutional analysis, ISRA has been criticized in the past for
failing to produce research of consequence to farmers. Past
critiques of ISRA's work include: 
(1) commodity research programs
that are inordinately oriented toward plant breeding; 
(2) food crop
research that concentrates excessively on improved technologies and
purchased inputs rather than on low-cost technologies that improve
upon traditional practices; 
(3) crop-specific and farming systems
research programs that do not address farm-level constraints;
lack of farmer and extension agency participation in research 

(4)
 
planning, design, execution, and evaluation; 
(5) lack of integration
of livestock and cropping systems research.
 

The tie between ISRA and the farmers it is trying to help is not
fully developed. 
ISRA has had formal linkages and working
arrangements through protocols with public sector extension
agencies, although severe financial constraints have meant that
during the last five years little collaboration has ocurred. 
For
example, ISRA has not held an annual research review, important to
provide grass roots input into research planning and for feedback
from tests on farm, in the last three years. Work with
"non-traditional" extension agents--farmers' organizations, NGOs,
village groups, input suppliers, universities and other
non-governmental research organizations able to carry out on-farm
trials has been extremely limited. 
The end result is that not
enough of the research done by ISRA has been adopted by farmers.
 

The social soundness analysis makes it clear that to succeed a
research program must be directed at farmers needs, designed and
implemented with farmer participation. 
There are traditional and
professional hurdles to instituting a strong, demand-driven research
program at ISRA. 
Scientists will need to overcome prejudices about
farmers' ability to work on research and farmers will need to
overcome their own 
inhibitions and feelings of dependence. 
ISRA
itself needs mechanisms that encourage greater collaborative
 
research.
 

The project will actively encourage ISRA to develop an approach
to research that emphasizes farmer participation. It will help ISRA
establish or revitalize linkages to outreach organizations in
Senegal, both public and private. 
It will provide technical
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assistance and funding for ISRA to set up a small grants program to
encourage innovative collaboration with NGOs, private sector
institutions and farmers associations. 
The program will fund
meetings with farmers, joint researcher-farmer observation tours and
training sessions, and joint research projects. 
It will provide
support to ISRA researchers with innovative ideas and funds for
projects involving researchers from outside ISRA. 
 It will also fund
sabbaticals for ISRA researchers interested in looking at approaches
to natural resources-based agriculture and will strengthen linkages
to international and national research institutions by sponsoring
visits and exchanges of staff.
 

Concentration on 
natural resources-based technologies: 
The
substance of the project differs from other research efforts in
several different ways. 
First, it concentrates on natural
resources-based technologies for cropping systems involving four
selected crops-.-millet, sorghum, corn and rice. 
 It accepts the
premise, outlined in the social soundness analysis, that farmers'
incomes are based on a strategy of diversification. 
It begins with
an effort to understand these strategies and take advantage of
low-cost natural resources-based technologies already practiced by
farmers in Senegal, which, when modified, can be adopted more
widely. 
 Building on the farming systems research approach
developed under the current Agriculture Research II Project, a first
step in the new project, to be carried out during the
pre-implementatlon phase, will be to inventory existing natural
resources management techniques already used by innovative farmers,
to analyze the social and economic factors affecting their adoption,
and to identify promising practices for research and validation.
 

Second, the project focuses on adaptive research. Two decades
of work by both the international community and Senegalese
scientists have demonstrated the difficulties of making significant
advances in Senegal through plant breeding, particularly for its
principal cereal crop, millet. Experts caution that while plant
breeding shoduld-continue for millet and sorghum, improving varieties
will be a long, costly and highly specialized affair, a task best
left to the international research centers and others with better
resources. 
 Any genetic materials and related technical assistance
for this project will be supplied through the linkage program with
outside international or national research institutions.
 

Third, it will strengthen ISRA's interdisciplinary research
teams. 
 Finding the appropriate combination of crop rotations and
associations, agroforestry, soil and water management, varietal
improvement and organic and chemical fertilizers will require a
balance between commodity and natural resources-based agricultural
research built on an integrated systems approach. 
ISRA's regional
interdisciplinary teams can integrate technical themes with the
socio-economic research required to validate them, and the project
will provide funds and technical assistance to support

interdisciplinary research.
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In analyzing the technical problems to be addressed by the
project, ISRA outlined three broad thematic areas that cut across

regions: soil fertility, watershed management, and farmin
including the role of livestock and general agronomy. 

systems,
 
The project
will focus on these three themes applied to the three regions that
fall 
into the project's target area, the
millimeters or more of rainfall annually. 

zone receiving 400
conditions will affect the type of activity selected to pursue the
 

In each region, local

themes; listed below, illustratively,
activities to be undertaken with project funding and technical
 

are some of the types of

assistance. 
They are described in greater detail in the technical
analysis.
 
Soil fertility:

cultivation, farming of marginal lands and reduced fallow periods.
 

Population pressures have encouraged intensified
 
The result, loss of organic matter, soil compaction, sealing, wind

and water erosion, have dramatically cut into soil fertility. 
In
vegetation and low organic matter content have encouraged
 

some areas, such as Senegal Orientale and Haute Casamance, lack of
 
acidification.
 

There are a number of approaches to increasing soil fertility
including fallow systems, composting, alley cropping, line
plantings, windbreaks and live fences, mixing of natural and organic
fertilizers. 
Improved fallow systems introduce woody, grasses
perennial and legumes into farming systems which provide organic
matter, fuelwood, forage supplies and soil stabilization.
Composting introduces nitrates and phosphates into the soil and

increases organic content. 
Alleycropping and line plantings provide
green manure and barriers against erosion. 
On-farm field trees and
field tree mosaics can help reduce acidification.
 

Some techniques such as improved fallow systems, composting and

improved mixing of organic and mineral fertilizers can contribute to
 
increased soil fertility throughout all regions, the Peanut Basin,
Senegal Oriental and Casamance, within the project's zone.
may be more relevant to specific regions, such as 

Others
 
alley cropping to


Senegal Orientale and Casamance and line plantings in the Peanut
Basin. .4
 

Watershed management: Population pressures have pushed farmers to
clear more land for agriculture and to remove vegetation for

construction, animal feed and firewood, leaving soil exposed to wind
and water erosion. 
Tilling and complete removal of peanuts,
including roots, reduces organic matter and destroys soil structure
and resistance to erosion. 
The problem is complicated by soils that
tend to crust and seal, preventing water infiltration, increasing
run off and encouraging sheet wash and gully erosion. 
In the
Casamance, clearing of vegetation has produced downstream soil
erosion and valley land siltation and reduced the flow of fresh
water underflow into the lower valleys, increasing salt water
encroachment. Contouring, strip cropping and better tillage

resistance to wind and water erosion.
microcatchments help to catch and hold water after a rain, slow run
 

practices can reduce surface runoff, increase infiltration and

Tied ridges, rockbunds and
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off and increase infiltration. Vegetation barriers can play a
similar role, as 
can mulching and natural forest management, while
providing secondary benefits such as forage, fodder, and medicinal
 
plants.
 

Farming systems, includina general agronomy and integration of
livestock: Intercropping and crop rotation can increase ground
cover, return organic material and fix nitrogen, as well as add
income through forage and fodder crops. Important as part of the
total system is the role of animals, cropping to increase fodder,
use of manure, and improved animal traction. The integration of
traditional commodity research with natural resources-based
agronomic and socioeconomic research, on-farm testing of improved
varieties in conjunction with improved cropping systems and cultural
practices can strengthen the impact of commodity programs. In 
some
areas, work on specific tree species such as acacia albida and
cordyla pinnata or types of living hedges may be particularly

appropriate.
 

Socio-economic factors, such as land and tree tenure, labor
constraints and access to resources, play a critical role in the
determining farmer decisions concerning the use of these
technologies. Interdisciplinary research in these areas, funded by
the project, will clarify farmers' opportunity costs and choices.
In some cases, ISRA already has considerable experience with the
technology; research will focus on refinements and general
appropriateness. 
In other cases, the technologies will be new to
ISRA, requiring a greater commitment of staff time to generate.
Throughout the process, increased farmer participation will check
the relevance of technologies and increase the likelihood of
adoption once appropriate approaches are identified.
 

D. Project elements
 

The project will encourage ISRA to be more innovative both in
the substafce-of its research and in the way it carries it out and
communicates its results. 
The project will support aspects of
ISRA's on-going natural resources-based research and offer financial
and technical assistance to expand its natural resources research
programs. 
It will not develop an independent program within ISRA,
but will help ISRA build a sustainable research program on naturalresources-based technologies as part of its overall research program.
 

1. Research support
 

Development of an effective natural resources-based research
program will depend on effective farmer participation in research
planning, field trials and evaluation. 
It will also need innovative
proposals from ISRA scientists for interdisciplinary research. 
The
project will encourage both by establishing a grants program to
provide $2,150,000 in funds for collaborative research involving
ISRA, NGOs, faners' associations and extension agencies and
$1,320,000 for ISRA scientists involved in interdisciplinary natural
resources research. It will also provide $1,000,000 in budget
support for expansion of ISRA's ongoing program of natural

resources-based research.
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A. Collaborative Research Grants
 

The purpose of the research grants program is to increase the

number of trials and quality of farmer participation in the design

of ISRA-conducted on-farm field trials and evaluations of natural
 
resources-based agricultural technologies. 
The project will help

ISRA develop a system of directed research grants for a set of
 
clients which includes farmers' organizations, NGOs, village groups,

input suppliers, universities, other non-governmental organizations

and public extension agencies. (The inventory of natural resources
 
technologies planned during the pre-implementation phase of the
 
project will serve as a starting point for selecting technologies

for on-farm testing.) Joint activities involving ISRA, private

firms, NGO's and extension agencies will test and validate
 
technologies identified in the inventory or already developed by

ISRA, on farm, in a practical rather than a purely scientific
 
sense. The effort will establish a tighter

research-testing-research feedback system. 
This will permit

promising technologies to be tested collaboratively on farm,

facilitate the feedback of on-farm trials to ISRA, facilitate
 
farmers access to ISRA and to the establishment of even greater

farmer-oriented research work. 
Finally the proposed collaborative
 
research grant proposal will provide an opportunity for ISRA to be a
 
partner in the diffusion of new technologies.
 

To formalize the collaboration, ISRA will sign protocols with
 
selected NGOs, farmer groups, and extension agencies. The protocols

(or collaborative research contracts) will identify the research
 
prob.em, the proposed response, as well as the length of time and
 
the resource levels required to carry out the work. 
A multi-year

budget will be prepared which will provide funding for start-up

costs and pro-rate payment of the balance upon the submission and
 
acceptance of "deliverables" - progress reports, research plots

established, i.e., measurable indicators of progress toward agreed
 
upon objectives. One objective of the collaborative research
 
contract program is to establish a firm link among ISRA and its
 
clients and to give the clients a greater role in the establishment
 
of the research agenda. The Mission is exploring several methods of
 
disbursement procedures for these grants. 
 Final guidance will be
 
issued in a PIL.
 

A research review committee, chaired by ISRA, but including

representatives from NGOs, the government extension agency, the
 
university and the project's technical assistance team, will review

and select proposals based on their quality and relevance. The
 
review committee will meet at least twice a year, in rebruary-March,

to review proposals and plan a program, and in August-September to
 
review implementation. 
Once a national committee is establishedand
 
operating effectively, ISRA will set up a mirror committee at the

regional level to provide advice to the national committee.
 

ISRA will nominate a representative as research contracts

coordinator to work directly with the natural resource research
 
grants advisor on the technical advisory team. The ISRA coordinator
 
will work directly under ISRA's Director of Scientific Research and
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will serve as secretary of the grants committee, not as a voting
 
member. He will work with the research contracts advisor to
 
establish a mechanism for implementing and monitoring the program,
 
reporting on progress and evaluating impact.
 

The research contracts will cover operations (such as gasoline,
 
per diem, supplies, computer time, hiring up to two research
 
assistants). In certain cases where commodity support is required
 
and justified, the procurement of limited equipment will be
 
permitted. (Procurement will be charged to the research contract
 
program activity not individual contracts.) Most contract grants
 
will be for a maximum period of three years and a life-of-grant
 
amount not to exceed $75,000. During the first two years of the
 
contract grant program, the project will make two to three contract
 
grants per year, so as to enable ISRA and the review committee to
 
gain experience in reviewing and approving collaborative contract
 
grant applications, monitoring implementation and coordinating the
 
activities within their overall research program. In subsequent
 
years, the number of contract grants will increase to five. In
 
exceptional circumstances, where the collaborative NGO or extension
 
agency is bringing extensive experience, technical expertise, and
 
its own matching resources to the effort, the contract grant may be
 
much larger. It is anticipated that the project will approve as
 
many as five major contract grants, up to $300,000 each, over the
 
life of the project.
 

The collaborative research contracts will be detailed and
 
unambiguous protocols which state clearly thr resources to be
 
contributed by each party, their obligations and responsibilities,
 
including their roles in selection of farmers, research
 
interventions, implementation, monitor.ng, data collection, analysis
 
and training of staff, if any. Past experience in Senegal and
 
elsewhere has shown that successful collaboration requires clearly
 
spelling out the resources that each party is to bring to the
 
collaborativT research effort.
 

The technical assistance contractor will release funds for the
 
grants in*accordance with the terms of the contract agreement with a
 
portion stipulated for start-up (mobilization) costs and the balance
 
disbursed upon satisfactory achievement of the milestones agreed
 
upon in the research contract grant. The review committee, aided by
 
the technical assistance team, will review progress under the
 
contract grant at the end of the first year. Based upon this ISRA
 
review and the review conducted by the "client" group, including
 
their provision of matching-resources, second-year funds will be
 
released. The committee will conduct a similar review at the end of
 
the second year. In exceptional cases, a research contract grant
 
may be made for four years, however, any research contract grants
 
for social science research will generally be limited to two years.
 

The research contract grants program will be announced each
 
November, allowing at least six weeks for organizations to prepare
 
proposals for submission before the end of January. The review
 
committee will review proposals and select applicants by the end of
 
February, no later than 30 days after the closing date for
 

http:monitor.ng
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submission. Proposals should identify the problem, describe its

relationship to natural resources management and detail the required

research work requested from ISRA's, where the research will be
conducted, resources required, contributions from the applying

institution or organization, expected results, duration and costs.
 

The review committee will judge proposals by two principal criteria:
 

o 
 Relevance of the research proposed to the development,

promotion and transfer of natural resources-based
 
technologies, farmers, women as well as men. 
This includes
 
socio-economic analysis of natural resources-based farmer
 
strategies, policies and technologies which affect natural
 
resources management;
 

" Capacity and commitment of the applicant to implement the
 
proposed program, including the financial and human
 
resources available to the collaborative effort, and

emphasis upon integrating women in agriculture and natural
 
resources development.
 

The research contract grant will be subject to outside audit as
deemed necessary in a format approved by ISRA and the technical

advisor. ISRA will submit progress reports under the terms of the

research contract; collaborating organizations will be required to
 
report annually as well. A system for managing the research
 
contract grant program, administration and financial control, will
 
be established by the research grants coordinator hired under the

Title XII/ private sector contract technical assistance team. It is

hoped that this innovative system of contracting for specific

research will 
serve as a model for other donors and be an activity

which ISRA could manage on its own after year five of the NRBAR
 
project.
 

ISRA will invite representatives of collaborating agencies,

institutions br-organizations to its annual research program

reviews. It will provide training for the staff of its research
 
partners in areas relevant to the program and to the subject matter

specialists and field supervisors working on the unified national
 
extension system and for regional development agencies. Recognizing

the comparative advantage of NGOs in working with village groups,

ISRA will integrate NGOs into programs requiring group and community

action. Finally, ISRA will keep extension agencies and NGOs

informed through technical bulletins, fiches techniques, in simple

and easily understandable language.
 

B. Grants to ISRA Researchers
 

The project will make three types of grants available to ISRA

researchers. The first provides funding for researchers already

engaged in natural resources-based research but needing assistance

beyond that already available in ISRA's program. A second offers
 
grants to researchers interested in natural resources technologies

outside Senegal. A third, to be initiated after year three of the

project, will provide sabbaticals for ISRA researchers to review and
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deepen material developed and draw up findings from the first phase
of the project.
 
Grants for research in Senegal: A number of ISRA researchers are
already involved in natural resources-based research but need
supplementary funding to maximize the impact of their work. 
For
example, successful work on agroforestry in Senegal Orientale could
be expanded with limited additional resources for transportation of
researchers. 
A cropping systems study lacks a socio-economist to
complete the team. A limited grants program will allow ISRA
researchers to hire additional, short-term technical staff, cover
operating costs, or get additional commodities required to
complement their activities. 
The grants will not exceed $10,000 per
year and will be limited to three years. 
Up tu three grants
annually will be available during each year of the project.
 
Site studies: A number of natural resources approaches and
interventions are being tried elsewhere in the Sahel and in other
countries in Asia and Africa. 
ISRA researchers can benefit from
deeper exposure to these activities through short-term training,
seminars and conferences. 
The project will provide funds for ISRA
researchers to identify technical problems, travel to selected
locations, spend up to four weeks studying the problem identified,
approaches and methodologies tested, results obtained and impact to
date.
 

The grants program will provide up to three grants per year
during the life of the project. Possible locations include Niger,
Burkina Faso, Mali, western Nigeria, Botswana, India's National
Dryland Farming Research Project, and northern Thailand for soil
conservation and water management. 
Careful advance planning with
the host institutions will permit well-targeted focus on specific
research activities. 
The technical assistance team will identify
appropriate locations and facilitate the program.
 
Sabbaticals: ,From year three of the project, the project will offer
LIP to two, thr 
-to-four month sabbaticals per year to enable
researchers to participate in research at a different research
institutioi and to analyze and synthesize the longitudinal
information develope'd under the project. 
Those eligible for
sabbaticals will have participated as principal researchers for at
least three years and have sufficient longitudinal data for
synthesis and analysis. 
The technical assistance contractor will
identify and negotiate with an appropriate host institution in the
US, with advanced programs such as those in Morocco, Cameroon,
India, Nigeria, or at an institution such as the International
Institute for Tropical Agriculture (IITA), the International Center
for Research in the Semi-Arid Tropics, (ICRISAT), the West African
Rice Development Authority (WARDA), International Center for
Research on Agro-Forestry (ICRAF), 
International Livestock Center
for Africa (ILCA), 
or other institution as may be appropriate. 
The
institution should have an international interest and agree to
receive the researcher and provide a collaborator, office space and
secretarial help thus incurring minimum cost to the NRBAR project.
 

1:2f
 



ISRA and the contractor will work together to define the
 
criteria and conditions for ISRA's in-house grants program and will
 
publicize the program among its researchers. ISRA's internal
 
research grants committee, composed of the Director of Scientific
 
Research, Director of Production and a member of the technical
 
assistance team, together with two outside representatives, will
 
select participants in the program. The technical assistance team
 
will be responsible for disbursement of the grants and for putting
 
in place a system for tracking the use of funds.
 

2. Support for ISRA's Natural Resources Program
 

The project also provides $1,000,000 in support for ISRA's
 
natural resources-based agricultural research program. The funds
 
will be allocated based on a review of ISRA's core funding, funds
 
available from other donors, and priorities established for natural
 
resources-based research in ISRA's annual program review. The
 
technical assistance team will review priorities with ISRA and
 
authorize funds as appropriate. The natural resources-based
 
research program, once established, will be reviewed annually by

outside experts sitting with ISRA and the technical assistance team.
 
They will review past results and comment on future priorities to be
 
included in the natural resources program. The program will then be
 
finalized by ISRA with the assistance of the technical advisory team
 
and submitted as part of ISRA's overall research program to ISRA's
 
governing board. Annual reimbursement to ISRA will be made on the
 
basis of: the availability of a predetermined and Mission approved

ISRA indirect cost rate, and the availability of ISRA certified
 
financial statements for the periods for which reimbursement is
 
sought.
 

3. Linkages to Regional and International Research Institutions
 

The project will set aside $500,000 to cover the costs of
 
organizing and participating in seminars, conferences, workshops and
 
exchange visits between ISRA staff and the staff of regional and
 
international research organizations and, in particular cases, to
 
finance operating costs of joint research. The objective is to
 
enable ISRA: (a .to take advantage of research conducted elsewhere
 
which has direct relevance to Senegal; (b) to increase the cost
 
effectiveness of ISRA's research by reducing the need for ISRA to
 
spend time on less tractable, long-term problems such as breeding

for a striga resistant and drought tolerant, high yielding variety
 
of millet, peanut varieties resistant to leaf spot, and rice
 
resistant to blast; (c) to-establish long-term linkages with
 
international agricultural research centers which facilitate peer

interaction and exchange.
 

Historically, ISRA has maintained linkages with four groups of
 
research institutions:
 

o 	 International agricultural research centers (IARCS):

International Crop Research Institute for Semi-arid Tropics

(ICRISAT), International Institute of Tropical Agriculture

(IITA), West Africa Rice Development Association (WARDA),
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International Livestock Center for Africa (ILCA),

International Center for Research on Agroforestry (ICRAF),

International Service for National Agricultural Research
(ISNAR) International Potato Center, (CIP), 
International
Rice 	Research Institute (IRRI), International Laboratory

for Research on Animal-Diseases (ILRAD).
 

o 
 Regional research networks: Semi-arid and Food Grain

Research and Development (SAFGRAD) in sorghum, cowpeas and

maize, ICRISAT's millet network,(CORAF).
 

0 	 Donor institutions: Food and Agriculture Organization

(FAO), 
(CIRAD), USAID, and through the donor institutions,
technical assistance institutions such as Title XII
institutions and other consortia.
 

o 	 Collaborative research support programs (CRSPs):

(INTSORMIL, peanuts, bean-cowpeas.
 

Conferences, seminars and exchange visits: 
 These relationships

provide valuable resources to members in the form of short-term
training, regional and international conferences and workshops,
improved germ plasm, operating costs for joint testing and
experimentation, and information exchange. 
Generally

short-term, these resources have proved critical at ISRA during
its years of financial crisis by allowing it to maintain a
minimum level of activity in key areas despite shortages of
funds. 
At the same time, although they provide professional
impetus to individual researchers, activities sponsored by these
linkages may not fit ISRA's own research priorities and plans.
In providing funds for exchange travel by ISRA scientists and
their peers elsewhere, conferences, and seminars, the project
will ensure that joint research activities match ISRA's
strategic priorities and are rationalized to minimize ISRA's

managemen4 burden and that incoming resources are properly

budgeted and accounted for.
 

Matching funds to encourage joint activities will deepen ISRA's
experience in key-areas, in soil-related technologies, improved germ
plasm for cereals-based production systems, and agroforestry, for
example. 
They will support ISRA's participation in INTSORMIL's work
on beans and cowpeas, ICRA's research on agroforestry, ICRISAT's
experimentation with millet, and WARDA's program on rice. 
The soil
management CRSP, not currently active in Senegal, is another
potentially important source-of technical assistance for the
 
project.
 

The linkages will provide ISRA with access to additional
experience and resources; they will also permit ISRA to influence
regional and international centers' long-term research agenda on
subjects of importance to its own program. 
By coordinating
research, inputs and resources through entities with overlapping
strengths and resources, ISRA can strengthen its own program. For
example, ICRISAT and INTSORMIL both work on millet, the bean-cowpea
CRSP 	and IITA-SAFGRAD overlap. 
The technical assistance team will
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help 	ISRA review annual plans from the international networks, as
part 	of ISRA's annual review of its own program, to ensure a fit
between ISRA's programs and network activities and avoid any
disruption of ISRA's own agenda by externally generated research
 
demands.
 

4. Technical Assistance
 

Technical assistance, both long and short-term,,:will help ISRA
design and carry out a natural resources-based agricultural research
program within its operating program. It will also strengthen ISRA's
institutional capacity to plan, manage and carry out research.
 

Initially, the team will include four term long-advisors:
 

o 	 Research manager: The research manager will work with
ISRA's director to strengthen its planning and management
systems. 
He will help ISRA redefine its five-year plan and
establish a program matching its priorities against

financial and human resource realities. He will advise
ISRA 	on its reorganization and structuring and the process
by which decisions are made, budgeted and carried out.
will 	advise on research and manpower planning and 

He
 

coordination of ISRA-wide departmental, station-lovel,
on-Larm and international linkage programs. 
He will assist
in reviewing priorities, research methodology,

dissemination of results and organization of periodic peer

and program reviews.
 

" 	 Natural resources planner: 
 The natural resources planner
will 	help ISRA develop a coherent strategy and program for
natural resources-based agricultural research which fits
into ISRA's long-term development strategy and plan.
person will help ISRA review existing natural resource
This
 

technologies, available in Senegal or elsewhere, and
establish a program to address priority natural 
resource
 
management needs.
 

o 	 Outreach advisor: 
 The outreach advisor will work with ISRA
to develop a system of protocols and grants with NGOs,
farmers' organizations and extension agencies that permits
farmer participation in assessment of needs, research
priority setting, execution and validation. This person
will help ISRA organize the outreach program, establish
adequate procedures and monitoring systems, and as the
project gets underway, work on field testing and adoption
of technologies developed under the project.
 

o 	 Financial advisor: The project will fund a financial
advisor during the first three years of the project to work
with ISRA on ensuring adequate financial systems are in
place, increasing the effectiveness of the computerized

accounting system, strengthening indirect cost accounting
and generating timely financial analysis required by
program-level and senior decision makers. 
This 	person will
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help 	ISRA develop a system for tracking all donor and GOS
 
contributions (see annex for scope of work). During the
 
final three years of the project, a financial advisor will
 
continue to assist ISRA on a periodic short-term basis.
 

o 	 Project administrator: The project will hire locally a
 
project administrator to be responsible for all logistical

and administrative support required by the project team
 
including housing rental, maintenance, guards, local
 
procurement, clerical, secretarial and administrative
 
personnel services. The administrator will be assisted by
 
a secretary, also hired locally.
 

The project will budget for up to 140 months of additional
 
short-term technical assistance. Additionally, USAID may "buy-in"

to the Collaborative Research Support Projects (CRSP) which have
 
activities underway in Senegal with ISRA. By directly linking with
 
CRSPs, ISRA and the Mission can ensure that directly related
 
research support, training, and technical assistance is provided.

By working with the CRSPs, the Mission can ensure that valuable
 
linkages developed over the last many years are maintained and
 
strengthened. Illustrative areas for short-term technical
 
assistance, in addition to financial management, include: agronomy,

agroforestry, soil and water conservation and management,

agricultural economics, sociology, economic anthropology,
 
biometrics, research methodology and management and manpower

development. The project will also fund short-term experts to
 
review research related to the program. The collaborative review
 
mechanism calls for up to four senior scientists from the United
 
States or elsewhere to consult semi-annually with ISRA scientists,

in January-February to discuss research findings and the next year's

research program and in August-September to review research
 
underway. Those experts participating in the collaborative review
 
proces should serve on a sustained basis, through the life of the
 
project.
 

5. Participant traininq
 

Long-term traininq: Based on an estimate of manpower

requirements prepared by ISRA and the International Service for
 
National Agricultural Research (ISNAR) in discussions during the
 
past 18 months, and on independent appraisals of ISRA's needs for a
 
natural resources-based agricultural research program, the project

will 	fund 15 graduate degree programs in areas such as agroforestry,

soil and water conservation and soil fertility. For example, ISRA
 
has only two researchers trained in soil science and three in
 
forestry. It has only one PhD sociologist. Balancing past

attrition rates against future needs, shows that a mix of 5 PhDs and
 
10 masters during the life of the project is justified and
 
reasonable given ISRA's current manpower levels. 
The disciplines

include, illustratively, forestry, agronomy-crops, soils, soil and
 
water management, rural sociology, natural resource economics,

biometrics and statistics, agriculture engineering, agriculture

extension-education.
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Short-term training and conferences: The project will provide

short-term training programs, often in-country, to promote

collaboration with other researchers and to provide skills to

address specific problem area in methodology or in natural 
resources
 
management such as wind and water erosion, soil fertility,

agroforestry and intercropping.
 

The project will also fund participation by farmers and

representatives from organizations collaborating with ISRA on

research, as well as 
ISRA scientists, in conferences, workshops and

seminars, and on observation tours to visit natural resource
 
management projects within or outside Senegal. 
The effort will be
 
to build communication between ISRA and organizations and farmers
 
participating in and using ISRA's research. ISRA researchers funded
 
under the project for attendance at professional conferences will be
 
expected to present a research paper.
 

Training and women: 
The project will make a particular effort to
 
train female research technicians, scientists and research
 
managers. 
The number of women at ISRA is limited. Of 558

employees, 58 
are women, 32 of whom are secretaries. Seven of 115

researchers are women; six women are research assistants or superior

technicians and four are administrative or accounting

professionals. 
During the life of the project, an effort will be

made to train at least two women to the PhD level and three women to
the masters level. 
 In addition the project will provide in-country
training for up to ten women at the BS level, to compensate fc¢ the

lack of women now qualified at this level who could be eligible for
 
masters training.
 

The technical assistance team will be responsible for
 
establishing with ISRA a program for selection of candidates and
scheduling of appropriate training. All training will be guided by

certain principles. It will aim at filling critical gaps in ISRA's

staffing pattern with researchers who have a proven track record.
 
It will targetwomen. The program will also include research
 
planning and management and financial management. Short-term
 
training wjll be directed at specific areas, critical to the project
focus and will not increase the numbers of ISRA researchers already

participating in IARC training in crop production technologies and

improvement. Short-term technical assistance will provide

in-country training in areas with the potential for wide impact

within ISRA such as computer training, technical analysis, rapid

rural appraisal and experimental design. The project will not fund

training in bio-technology apd tissue culture program which require

expensive facilities and impose high operating costs.
 

6. Commodities
 

The project will fund vehicles, computers, office and

residential furniture, including appliances, for the technical

assistance contract team. 
 It will also provide a limited number of
computers and vehicles and logistical support for GOS counterparts

working directly on the natural resources program particularly in
 
support of on-farm trials. USAID will be responsible for initial
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procurement of commodities required by the technical assistance
 
contract team. All commodity procurement subsequent to the arrival
 
of the team will be handled by the team's chief of party.
 

Over the life of the project, a total of 11 vehicles will be
 
purchased. Of these, five will be procured directly by USAID for
 
the technical assistance team. Four of these vehicles will be
 
four-wheel drive, the fifth will be a sedan. 
After the arrival of
 
the technical assistance team, additional vehicle procurement will
 
be initiated to ensure replacement vehicles and to procure one
 
additional vehicle for ISRA's official fleet. 
 Shortly after
 
approval of the project, USAID ill initiate procurement of
 
household furniture and appliances for each member of the technical
 
assistance team. USAID will also directly procure ten personal

computers (one each for the technical assistants and for their ISRA
 
counterparts) and two laptop computers for the team and ISRA's use.
 
The personal computers will be complete with uninterrupted power

supply (UPS) units, and one printer/two computers. Additional
 
office supplies and equipment will be procured upon arrival of the
 
technical assistance team. USAID will procure office furniture
 
(desks, chairs, filing cabinets, etc.) in time to coincide with the
 
arrival of the technical assistance team. Any additional office
 
furniture that may be required, and specific research-oriented
 
commodities will be specified, approved by USAID and procured by the
 
technical assistance team directly under their contract.
 

7. Audits and Evaluations:
 

The project will fund periodic financial compliance audits by an
 
independent auditor to review financial procedures and assure that
 
they are in compliance with GOS and AID regulations and are being

accurately reported. Several locally based auditing firms are fully

capable of preparing such audits of local currency expenditures.

Audits of the overall Title XII joint-venture contract will be

conducted in accordance with AID regulations. These audits will be
 
supervised by the Regional Inspector General's Office for Audit in
 
Dakar. For a discussion of project evaluations see Section VII,
 
Evaluatiorks.
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III. Program Factors
 

A. Conformity with GOS Priorities
 

The New Agricultural Policy (1984) and the Cereals Plan 
(1986)
set forth the Government's central concern for agricultural policy
--increased food self--reliance, substituting domestically-produced
cereals for imported rice. 
 Donors have questioned the feasibility
of the production targets and the wisdom of a strategy heavily
biased toward a dramatic growth in irrigated rice production.
engaged in an Now
extended policy dialogue with donors, including the
World Bank, the French, the European Economic Community, Germany and
USAID, on a proposed Agricultural Structural Adjustment Loan, the
GOS has recently proposed a new sectoral development policy. 
Still
under discussion with the donors, this new policy statement includes

these goals:
 

- A better distribution of income between rural and urban areas;
-
 A reduction of rural/urban migration;
 
- Balanced regional growth;
- Improved food security through increased production and
consumption of local cereals, and;

- Better management of resources 
-- particularly soil 
-- with
better integration of agriculture, forestry and livestock.
 

USAID's Natural Resources-Based Agricultural Research Project
directly addresses the GOS's goals of "improved food security" and
"better management of resources". 
 The project, collaboratively
desi-ned with senior researchers and administrative staff from ISRA,
directly relates to research priorities as expressed by ISRA.
 

The Cereals Plan remains valid as a general policy statement on
cereals-related research policy. 
It clearly lays out the role of
reseacich to increase cereal production and emphasizes applied
research to develop technical packages using appropriate varieties
and inputs.4 It proposes an emphasis on adaptive research on new
varieties, taking advantage of work done elsewhere, and suggests
that ISRA.work closely with extension agencies on integration of
farming and livestock systems, the use of compost and manure, and
mixed cropping systems. 
It also emphasizes economic research on
technical packages before dissemination. The proposed project will
complement these objectives by providing a natural resources 
focus
to achieve sustained cereal production increases.
 

B. 
Conformity with AfricaBureau's Strategy
 

The Natural Resources-Based Agricultural Research Project is
consistent with the Africa Bureau's Plan for Supporting Aqricultural
Research and Faculties of Aqriculture in Africa 
as modified in the
1989 addendum and with The Development Fund for Africa, An Action

Plan in that it:
 

supports agricultural research on sustainable natural
resources-based technologies in Senegal, 
a technology-generating

country for the Sahel;
 

- designates staple food crops--rainfed millet, sorghum, corn and
rice--as the highest commodity research priority;
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seeks people-level impact through interdisciplinary,

participatory research involving farmers and local organization;
 

supports adaptive research by ISRA while relying on external
networks for applied research on genetic materials, cultural

practices and 
resources management technologies.
 

C. USAID/Senegal's Agricultural Assistance Strategy
 

USAID/Senegal's new development assistance strategy (CPSP, 1991)

sets forth two strategic objectives for the primary sector:

increasing crop productivity in 
zones with reliable rainfall and

increasing the value of tree production.
 

The Mission's "Agricultural Sector Analysis" (1991) concluded
that stagnant agricultural productivity is a key sectoral problem
and that improved resources management--soil, water, vegetative
cover -is essential to increase productivity and sustainability of

agriculture, given Senegal's poor soils, extensive erosion and
erratic rainfall. This strategy focuses on the southern portion of
the country which has adequate rainfall, somewhat better soils, and
contains most of Senegal's arable but uncultivated "frontier."
 

The proposed project begins what we envision as a 15-20 year
commitment to improve natural 
resources management in Senegal. 
 It
will work with ISRA to generate productivity-enhancing, regenerative
technologies. 
At the same time, the Peforestation Project and a
planned natural resources management project will continue to
encourage widespread tree planting. 
Finally the Southern Zone Water
Management Project will seek to increase rice production in the
Casamance through land reclamation (from salinization) and increased
water availability. ISRA-generated appropriate technologies to
 
manage these soils, improved water utilization, adapted varieties,
- )OgtnIC.111d ia,I1:1 nrI piacticau flL all Important ingredlIonts I'orrealizing the potential production increases sought by USAID through

these projectt... 

D. Other Donor Experience
 

Donor support continues to be critical to ISRA's research
 program. Collectively, through project aid, donors have funded
virtually all of ISRA's research program expenses, exclusive of
salaries, and during the next two years, more than half of ISRA's
financing will 
come from donors. Traditionally, France has been the
largest donor, providing almost 30 percent of total donor support,
followed by the World Bank with 25 percent and USAID with 10 to 15
 
percent.
 

In general, donors have avoided overlapping interests. Each
donor has focused on specific areas: 
 the Canadians on fisheries;

the Germans on maize; the French on peanuts, cotton, livestock,
irrigated corn, horticulture and plant breeding; and USAID on
agricultural economics and farming systems research.
 

37 
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Where donors have shared areas of mutual interest, they have
 
collaburated. For example, the World Bank and USAID have
 
coordinated closely on research policy, planning, and management.

They have worked with other donors like the French in discussions
 
with ISRA on reform, decentralization and restructuring. The impact

of these discussions is reflected in ISRA's major efforts at
 
reorganization and reform, particularly in the last two years.
 

USAID and the World Bank continue to share an interest in
 
research planning and financial management, and a portion of World
 
Bank funds included in the recently negotiated, $18.5 million Second
 
Agricultural Research Project has been set aside to help address
 
these issues. The World Bank demonstrates its concern with ISRA's
 
financial stability by including conditionality requiring the GOS to
 
maintain funding for ISRA at about $5.9 million annually and by

wide-ranging budget support to cover operational and capital costs.
 

The Bank views itself as a funder of last resort to ISRA,

providing generalized budget support and picking up research
 
activities not already funded by other donors. Therefore, its
 
project, which began in 1991, is complementary to ours, but its
 
purpose is considerably broader, and where it covers the same ground
 
as the USAID project, it does so comparatively thinly. For example,

while our project concentrates on natural resources-based research,

the Bank project includes: support for construction of a Dakar
 
headquarters and other civil works ($2.1 million); equipment and
 
vehicles ($4.5 million), research projects already included in
 
ISRA's five-year plan ($7.3 million); and a reserve fund for
 
projects not yet identified ($1 million). It funds research on
 
farming systems and mechanization, water management and
 
fertilization, fisheries, horticulture, cotton and livestock. There
 
is also limited support for agroforestry and soil conservation.
 

Demonstrating its shared interest with USAID in natural
 
resources, the Bank has proposed a new natural resources management
 
program undertits project and provided $1 million to support four
 
researchers, technicians, vehicles, per diem and staff to work on
 
nine research sites throughout the country. In a May 1991 meeting

with USAID, World -Bank official, Andrew Spearling, said, however,
 
that the Bank would let USAID take the lead in natural resources
 
research and would use its project to fill gaps outside USAID's
 
project zone.
 

The World Bank is also active in extension. Its $17.1 million
 
extension project seeks to build a unified national extension
 
service modeled on the training and visit (T&V) approach. It has
 
been working with regional development authorities to establish a
 
program of regular extension visits and training, an integral link
 
to ISRA, and farmer-oriented technical materials. Funds are
 
provided under the project for on-farm research trials in
 
collaboration with ISRA and the government agencies involved in
 
extension.
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The USAID program complements the Bank's research project by
providing substantial new funding for natural resources-based

technologies and technical assistance to help shape the program.

will also serve as a useful parallel to the Bank's work with the 

It
 

formal extension network by encouraging a research-extension-research
 
network incorporating non-governmental organizations not covered in

the World Bank's extension project.
 

As pointed out in the institutional analysis, ISRA's donors need
to improve their coordination. No donor coordination meeting has

been held since early 1988. Although the World Bank views itself as
the lead donor and responsible for coordination, the reality is that
 
no one at the World Bank's representational office in Dakar focuses
exclusively on agricultural research. Coordination with ISRA's

major donors, including France (CIRAD, ORSTOM, Caisse Centrale), the

European Community (CEE, FED), Canada (IDRC) and the World Bank, is
done only on a case-by-case basis, despite donor awareness of the
 
need for better overall coordination.
 

The Special Program for African Agricultural Research (SPAAR),

created under the auspices of the World Bank, focuses on

coordinating donor assistance to research and could lessen current
problems from disparate aid programs. SPAAR proposes a mechanism for
consolidating research funding, providing incentives for quality

planning and research and ensuring sufficient funds for overhead.
The initiative also 
assumes that national institutions will improve

their own institutional capacity and suggests that future aid
decisions may be based on weighing comparative advantages of various

African research institutions in undertaking specific types of
 
research.
 

The SPAAR initiative holds promise, but may take some time to
develop. ISRA's donor community, while waiting, needs to give

greater attention to coordination, and the technical assistance team

will play an important role in encouraging communication between
 
donors.
 

3?
 



IV. Cost Estimates and Financial Plan
 

A. Introduction
 

The Natural Resources-based Agricultural Research Project is a
seven-year project with a total cost of $19.75 million using
Development Fund for Africa (DFA) resources. 
The Mission plans to
obligate $4 In FY 91 from the Development Fund for Africa, with the

remainder funded incrementally over the next five years.
 

B. Budget Summary
 

The project's budget summary appears in Table I. 
Table II gives
a detailed breakdown by cost item of the project's elements,

including number of person-months and timing of technical

assistance, training, commodities and sub-grants during the life of
the project. 
Table III shows methods of implementation and
 
financing.
 

C. Disbursement Plan
 

Funding for the $19.75 million project will be obligated over a
seven-year period, beginning with $4 million in 1991. 
 AID will

negotiate a direct-payment, joint contract to provide for technical

assistance and other project implementation actions such as

training, commodities, and subgrants. These services will be paid
only on a cost-reimbursement basis; advance funds may be permitted

for other project implementation actions. The management and
accounting of the local currency account which funds the research
 
support costs and the ISRA's NRP grant will be set 
forth in a
Project Implementation Letter 
(PIL); the provisions of the PIL will
be included in the operations manual to be developed by the contract

technical assistance team. 
It is anticipated that the disbursements

for the research support costs will be made by the contractor

directly to the grantees or their suppliers and for the ISRA NRP
grant costs byt the contractor to ISRA. 
USAID is exploring the
 
utilization of a modified fixed amount reimbursement for the
 
collaburative research contracts. 
 USAID/Dakar will seek additional
,liawiiro From Wnafhington on tho modifiod F.A.R. for this purposo.Ir acceptable, details will be spelled out in 
a PIL.
 

USAID will contract with a local,financial management firm to

provide services on a cost reimbursement basis during the
pre-implementation phase. 
 Depending on the financial capacity of
the selected contractor, the mission may choose to authorize advance
 
payments for the program costs only, such as training, excluding the
 
services of the contractor.
 

USAID will make direct payment reimbursements to suppliers for
commodities (vehicles, office equipment, furniture) purchased

directly by USAID/SMO.
 

For procurement through a PSA, AID will issue a direct letter of
commitment, prepared by SMO for the USAID controller's approval for
 
payment of commodities and direct payment will be made for the
 
services of the selected PSA.
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AID will also make a direct payment for the procurement of
services for a USAID project officer and for audits and evaluations.
 

D. Financial Control
 

Accurate financial controls and reporting on all

grants/contracts and local currency expenditures to USAID and to the
GOS will be the responsibility of the contractor. 
The USAID
 
Controller will review the accounting system set up by the
 
contractor for the local currency account. 
The contractor will

submit reconciled expenditure reports, compared to annual budgets

and to the total life of contract, to the USAID project officer and
 
to the GOS quarterly; the format and content of these financial
 
reports will be described in a Project Implementation Letter

(PIL). 
 Not less than three months after arrival of the contract

technical assistance team, the contractor will submit for ISRA's
 
review and USAID's approval its first annual workplan and budget.

Not later than six months after the arrival of the technical

assistance team, the contractor will develop for AID review and

approval a project operations manual for the local currency

account. 
A critical area to be addressed in the operations manual

will be the funding mechanism for the ISRA grants or contracts which
will be signed. The mechanism for funding these grants or contracts

will be developed collaboratively with ISRA and USAID. 
The

mechanism will be structured so that disbursements will be made to

ISRA grantees directly by the contractor (e.g. letters of commitment
 
may be issued against grants by the contractor or the grants

themselves may be cleared by the contractor to commit the project).
 

Annual Host Country Contributions*
 

Amount
 
1. Salaries dnd-Benefits 
 330,000
 

OS Researchers 
 90,000

GOS Resea.rch Assistant 
 80,000
 
Administrative Clerical Personnel 
 75,000
 
Station Personnel 
 85,000
 

2. Tnf ras tructure 
 40,000
 

lluadquarturs 
 10,000

Research Stations 
 30,000 

3. Operation Costs 
 100,000
 

(telephone, electricity, water, maintenance, etc.)
 

4. Land 
 30,000
 
TOTAL $500,000
 

* These figures represent in-kind contributions.
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TABLE I 

Budget Summary 

Costs $000's 

Title XII
 

1. Research support 


a. 	Collaborative grants (26@ $25,000) 

(5@ $300,000)


b. ISRA researcher grants

(1) Research in Senegal (18 x $30.0001 

(2) Site visits (18 x $10,000) 

(3) Sabbaticals (8 X $75,000) 


2. Support for ISRA's Natural Resources Program 


3. International linkages 


a. Conferences, Seminars, Exchange visits 

b. Operating costs for joint-programs 


(10 X 25,000)
 

4. Technical Assistance 


Long-term advisors (3 X 6 years, 1 X 3 years, @
 
$225,000)


Short-term advisors (140 months ):$20,000)

Local support staff (administrator, secretary)

Home office support (1/4 time X 6 yrs adm
 

and secretary) 


5. Partici iant Traininq 


L-T ,5 graduate yrs @ 35,000 

S-T 35 programs @ $20,000 

B-S 104programs @ $4,000 


6. Commodities 


AID Direct Procurement
 

1. Pre-implementation studies and training

a) Financial Management controls 

b) Technology Inventory 

c) Training


Commodities 

3. USAID Project Assistant years @$50,000)

4. Evaluation and Monitor. 

5. Audits (3@ $55,000) 

6. Inflation 

7. Contingency 


TOTAL 


3,470
 

$650
 
1,500
 

540
 
180
 
600
 

41,000
 

500
 

.250
 
250

8,190
 

4,725
 
2,800
 

450
 

215
 

,315
 

1,575
 
700,
 
40
 

212
 

550
 
300
 
150
 
100
 

317
 
350
 
525
 
165
 

1,759
 
397
 

19,750
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TABLE II 

LIFE OF PROJECT METHODS OF IMPLEMENTATION
 
AND FINANCING
 

athod of Implementation 
 Method of Financing Approximate
 
amount ($000s)
 

Contract with Title XII 
 Direct Payment 15,687

University and Partners to
 
provide TA, training, commodities,

equipment, sub-grants, local hire
 
salaries, home office support,

audits, G & A.
 

Contracts with local firms or 
 Direct Payment

individuals to provide pre-imple- (Purchase orders) 

550
 

mentation services and studies,

local English language training,

pre-implementation workshops.
 

AID direct procurement Bank/Direct Lcoms 
 317of furniture and vehicles 
 and Direct Payment 

( Purchase orders) 
IJ::AJIl) roOur.: Oficr Direct payment 
 350
 

Audits, monitoring and evaluations Direct Payment, 690
 
PSCs or purchase
 
orders.
 

Contingency & Inflation 
 To be determined 2,156
 

19,750
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V. IMPLEMENTATION PLAN
 

A. Introduction
 

The implementation plan sets forth the responsibilities of the
 
key participants in the Natural Resources-Based Agricultural
 
Research Project. It describes the methods of contracting for goods
 
and services, establishes a procurement plan and sets out a
 
timetable for implementation of activitie3 under the project.
 

Design of the Drgject has included close collaboration between
 
USAID and ISRA. Successful implementation will need to continue
 
that collaboration. The implementation p-an is designed to ensure
 
communic-tion between USAID, ISRA and thv technical assistance team
 
and amonj donors and private organizations working with ISRA on
 
agricultural research or in related areas such as extension.
 

B. Contracting and Gray Amendment Considerations
 

The project will be implemented through a technical assistance
 
team hired under an AID direct contract. AID will use Title XII
 
procedures to select the contract team. criteria for selection under
 
Title XII will include:
 

o composition of a joint team drawing not only from Title
 
XI1 institutions but also from private companies and
 
voluntary organizations with experience and demonstrated
 
ability in advising a national agricultural research
 
institution in research and financial management and in
 
natural resources research;
 

o experience in working with private voluntary
 
organizations, private companies, government and non
governmental extension agencies, and farmers in a
 
particioatory agricultural research program and in
 
gender analysis;
 

o substantial.subcontracting with Gray Amendment
 
entities.
 

In accordance with AID regulations and under Title XII of the
 
Foreign Assistance Act, USAID will contract to provide technical
 
assistance, procurement and training. In addition to the long-term
 
contractor hired under Title.XII, USAID will select through free and
 
open compctition a contractor or contractors during the
 
pre-implementation phase to do an inventory of natural
 
resources-based technologies now being used in Senegal and to
 
provide technical assistance in financial management and internal
 
control systems to ISRA. During the pre-implementation phase USAID
 
will also arrange procurement of commodities and vehicles required
 
immediately by the contract team.
 

V4
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Competition among offerors under Title XII procedures will
allow for participation of Gray Amendment sources as the prime
contractor, slb-contractor or consortium member. 
According to AIDAR
752.226-2 
(Feb 1990) no less than ten percent of the total contract
amount including the grants program must be subcontracted to
economically and socially disadvantaged enterprises, historically

Black colleges and universities, and PVOs controlled by socially and

economically disadvantaged individuals.
 

The CBD notice and instructions to offerors will make explicit
the requirement that at least ten percent of the contract amount
must be contracted to a Gray Amendment entity and that all selection
evaluation criteria being found equal, the extent of participation
of such concerns will become a determining factor for selection.
 

C. 	Responsibilities
 

1. USAID
 

USAID/Dakar will designate the Chief, Agricultural Research
Division, as the USAID Project Officer. 
The Project Officer will be
assisted by one operating expense (OE)-funded secretary and one
project-funded assistant project officer. 
The 	OE-funded

Agricultural Research Division secretary will provide required
support services. 
The Project Officer will be responsible for AID
approval, guidance and general monitoring of the contracts. S/He
will be responsible for advancing project objectives and keeping
implementation on schedule. 
 The 	Project Officer will be supported
by a Mission Project Committee which may be convened at anytime to
examine specific problems. The Project Officer will draft the terms
of reference for the Title XII/joint venture technical assistance
contract. 
The Project officer will also arrange for initial
commodity procurement, audits, and evaluations, and be responsible
for the pre-contract initiation of the training plan. 
 In addition,

the Project Officer will supervise an AID Direct Contract for
monitoring andtevaluation of project activities and project goal
achievements. 
The USAID Project Officer will undertake the
 
following tasks on behalf of AID:
 

1. 	Maintain frequent contact with the Chief of Party and other

members of the TechnicaJ Accistant Team and GOS officidls
 
at ISRA in order to implement and manage the project.
 

2. Organize a pre-implementation orientation seminar for AID,

ISRA, and donors and-other participants, to discuss the

project elements and implementation of the project.
 

3. 	Participate in periodic visits to project sites and project
activities (e.g. workshops) to assess progress toward

achievement of project objectives. The visits will be
 
summarized in trip reports.
 

4. 	Analyze and approve various project implementation actions
 
which require prior AID approval.
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5. 	Review documents submitted by the GOS to meet the project's
 
conditions precedent in cooperation with the USAID Legal
 
Advisor. Monitor the implementation of various actions
 
desired under the project's covenants and conditions.
 

6. 	Review and approve the project's annual workplan that
 
defines the activities, with distinct timetables, to be
 
accomplished by the contractors.
 

7. 	Review quarterly or semi-annual project progress reports
 
prepared and submitted by tha technical assistance
 
contractor's COP. The original reports and two copies of
 
each will be submitted on a quarterly or semi-annual basis
 
established after the implenentation team arrival on site.
 

8. 	Arrange for and review the periodic audit reports of the
 
project's financial and implementation status as performed
 
by local public accounting firms under direct contract with
 
AID.
 

9. 	Review monthly project reimbursement vouchers submitted by
 
the project's contractors to AID for reimbursement of
 
official project expenses.
 

10. 	Prepare the evaluation scopes of work and draft a project
 
implementation order for technical services (PIO/T) for the
 
evaluation team.
 

11. 	Arrange for an AID iirect Contract for evaluation and
 
monitoring of project activities and achievement of project
 
objectives and supervise the evaluation process.
 

12. 	Participate in the annual USAID in-house reviews of the
 
project's major components as well as participate in the
 
joint project reviews with the GOS.
 

13. 	Prepare an agenda and chair the periodic USAID Project
 
Copimittee meetings as needed to. facilitate project
 
implementation.
 

14. 	Arrange, as necessary, for a pre-implementation Contractor
 
(or 	contractors) who will assist in initial USAID direct
 
procurement (commodities and the technology inventory
 
study, for example) not included under the prime AID Direct
 
Contract for techniqal assistance.
 

15. 	Develop the scope of work for the technology inventory so
 
as to include baseline indicators for project monitoring.
 

16. 	Draw up the scope of work and arrange for an AID-direct
 
contract with a local firm to advise ISRA on financial
 
management and internal control systems, and provide
 
financial management services to ISRA, prior to the arrival
 
of the long-term technical assistance team.
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17. 	Draw up the scope of work and arrange for an direct
 
contract for rn inventory of natural resources-based
 
technologies to be carried out pre-implementation.
 

18. 	Arrange regular, periodic meetings between donors involved
 
in agriculture research and extension to discuss project
 
related developments ,and engage in joint planning.
 

19. 	Ensure that all project documents comply with A.I.D. and
 
USAID/Dakar policy for integrating women into development
 
(e.g., participation data by gender, gender considerations
 
discussed in reports, gender disaggregation of data, gender
 
analysis in scopes of worK, etc.).
 

Government of Senegal
 

ISRA, on behalf of the Government of Senegal, will appoint and
 
tinance a project director and a deputy director. The project
 
director will serve as the primary counterpart of the implementation
 
team COP and be responsible for all project activities included and
 
excluded of the AID Direct Contract for technical assistance. The
 
ISRA project Director will also name principal collaborators to work
 
with each long and short-term technical assistant.
 

In addition, ISRA will provide office space, field research
 
facilities, and access to laboratories and computers, needed by the
 
long-term technical assistance team and by short-term technical
 
advisors.
 

ISRA will establish a farmer-participatory system for
 
collaborating on the testing, validation and evaluation of
 
technologies. ISRA will sign protocols with NGOs, farmers
 
organizations, agricultural input suppliers or other non-traditional
 
extension orqanizations, to test technologies on-farm and get
 
results bacK to ISRA in order to enable farmers to inform ISRA of
 
their problems*and priorities and help ISRA to respond to them with
 
new technologies. ISRA will also develop new technologies and work
 
with the traditional extension service.
 

ISRA will sign protocols and will have ongoing programs with
 
regional, international and other national research institutions
 
centers for joint: research, training and technical assistance
 
addressing specific, practical issues, applied research involving
 
soil conservation and moisture management and related production and
 
marketing issues. ISRA will introduce a system of grants for
 
individual research proposals in line with ISRA's programs which
 
provide effective incentives for individual researchers. ISRA will
 
organize interdisciplinary teams to carry out research on
 
natural-resources-based technologies, provide counterparts for
 
technical advisors, both short and long-term and designate
 
counterparts from the applied economics group to work with the
 
interdisciplinary teams and on the evaluation and monitoring
 
component of the project and its technical assistance. ISRA will
 
establish a program of annual workplan reviews and periodic meetings
 
with extension agency representatives and client groups.
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3. Technical Assistance Contractor
 

The technital assistance contractor 
will provide necessary
 

inputs and action required for 
implementation as described 

in its
 

The contractor will provide 
all the technical assistance
 

contract. 

personnel (logistical, administrative 

and service related to housing
 

rental, maintenance, guards, 
and necessary secretarial,, 

clerical or
 

arrange all training, provide 
for
 

administrative personnel), 


procurement of specified project 
commodities, and contract 

local
 

staff as required to implement 
the project.
 

The technical assistance 
team will be located in office space
 

provided by ISRA and will 
receive additional logistical 

and research
 

Developing detailed specifications 
in
 

support as specified above. 


conjunction with ISRA, and 
procurement of commodities 

and equipment
 

the financial management 
and supervision of the grants
 

as well as 

a responsibility of the 

technical assistance
 
program will also be 

contractor.
 

The Chief of Party (COP)/Research Planner 
of the technical
 

have primary responsibility 
for assuring the
 

stated in the
assistance team will 


progress in achieving 
project objectives and 

goals as 


The Chief of Party will 
be assisted in the
 

AID Direct Contract. 

management of the project by a quarter-time 

Campus Project Director
 

from the lead university or by a 
representative of the US 

private
 

Project Director or 
representative of a 

US
 

The Campusorganization. project activities 
of the 

thewill coordinateorganizationprivate 

The Chief of Party, the 
Campus Project Director 

or a
 

Coordinators. 

representative of the U.S. 

private organization, and 
other
 

other participating universities 
or private firms through 

Project
 

a management team for contract
 

The Chief of Party will 
have primary
Coordinators will operate 

as 

side.


implementation on the US 


responsibility for in-country, 
day-to-day management 

and
 

rhe Campus Coordinator 
will be
 

implementation of the 
contract. 


responsible for stateside backstopping 
and implementation activities
 

rqcruitment and nomination 
of technical assistance 

team
 

such as 

(long-term and short-term), 

orientation and language
 
members 

training, placement and 

monitoring and reporting 
of degree
 

candidates, and the purchase 
and shipment of commodities 

acquired in
 

the US, and bdckstopping 
of the small research grants 

activities.
 

The chief of party will:
 

Meet regularly at least 
once a week with the GOS 

Project
 
a. 


Director and USAID Project 
Officer, and/or with other
 

IIfATD, other donor community 
and with team
 

m project,01ii'ioil'riof Vh'3 
oruL juiLrint tLjli*ol" thi 

I rp ulon at i vulS iiri I;'
tll al
till 

to project sitcu 

b. Participate in periodic inspection 
visits 

to assess progress in the field toward achievement 
of
 

The inspection visits will be
 
project objectives. 

summarized and distributed 

in written trip reports 
prepared
 

by the Chief of Party in 
collaboration with project 

team
 

members and technical 
assistance long or short 

term.
 

Prepare project documents 
for various project
 

c. 

implementation actions 

which require prior AID 
approval
 

7 
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before submission to GOS for analysis. The Chief of Party

will assure that the project's activities are consistent
 
with the project paper and the project's annual work plans

prepared by technical assistance and are included in the
 
AID Direct contract funded under the project. The first
 
annual workplan will be submitted to USAID and ISRA within
 
60 days of the Chief of Party's arrival.
 

d. 	Assist with the determination that the implementation of
 
various actions desired are acceptable under the project's
 
covenants and conditionalities.
 

e. 	Formulate with the GOS project director the project's

annual work plans which define the activities to be carried
 
out by the respective parties under a distinct timetable
 
and with maximum participation of farmers'organizations,
 
NGOs, private enterprise.
 

f. 	Review the results from various studies to be undertaken by

the contractors; and discuss in meetings with GOS
 
counterparts.
 

g. Prepare and submit detailed quarterly project progress
 
reports (one original and two copies) on time to USAID and
 
GOS. The timing of the original report will be established
 
after contractor's arrival on site.
 

h. Review and ensure implementation of the periodic audit
 
reports of the project's financial and implementation
 
status as performed by local public accounting firms under
 
direct contract with AID and implement audit's
 
recommenda t |oils. 

i. Participate in the periodic USAID project committee
 
meetings as needed to facilitate project implementation
 
assesslment.
 

J. 	Revtew progress of training parti*cipants long-term and
 
short-term,.and discuss in meetings with GOS counterparts.
 

k. 	Review periodically commodities plan and inventory with
 
counterparts. Make recommendations and follow up on
 
implementation for control of fuel and maintenance and
 
repairs of vehicles.
 

D. Implementation Schedule
 

Phasing of Project Implementation: The project's

implementation has been divided into four phases: the
 
pre-implementation, project start-up, project implementation, and
 
project close-out.
 

The activities planned for each phase are described briefly

below. A chart indicating the planned start and end dates for each
 
phase is attached as an Annex to the Implementation Plan.
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Pre-Implementation: (Months 0-12) During the pre-implementation
 
phase, USAID and ISRA will sign the project agreement and work
 
together to meet any conditions precedent to disbursement.
 
Concurrently, together they will plan and conduct a
 
pre-implementation workshop, begin preliminary identification of
 
long-term training candidates, and continue close dialogue on the
 
planning for technical assistance to be provided under direct AID
 
contract, development of scopes of work, qualifications, signing a
 
PIO/T, refining the terms of reference for the Request for
 
Proposals, issua,c-e and clearance of bid documents, and contract
 
team selection. Other pre-implementation activities will include
 
placement of participants into English language training if
 
required, the execution of procurement documentation for logistical
 
support to the contract technical assistance team, and the
 
initiation of the socio-economic "impact study" (the "technology
 
inventory") of existing traditional and adopted natural
 
resources-based technologies in three regions of the country.
 

The single most important pre-implementation activity will be the
 
execution of a competitively bid direct AID contract with a local
 
accounting and financial management firm to assist ISRA in bringing
 
up to date their financial records, complete outstanding audit
 
actions, determine the personnel requirements and training needs for
 
their administrative and financial management division, review the
 
existing flow of financial documents and develop a comprehensive
 
system for financial planning, budgeting, management and accounting
 
and internal controls. In short, the objective of this first major
 
pre-implementation action is to assist ISRA with its current
 
financial crisis while developing and implementing an action plan to
 
strengthen overall financial management and internal financial
 
controls including the identification of commodities, technical
 
assistance or training required.
 

Project Start-UP: (Months 13-24) Project start-up begins with the
 
arrival of the contract technical assistance team. The team will
 
work with ISRA4staff to develop an annual financial and work plan
 
that will include recommended actions from the financial and budget
 
management rpview conducted during the previous phase and &
 
procedures manual describing procedures for purchasing, accounting
 
for, and managing local currency expenditures under the contract.
 
ISRA and the team will make contacts with appropriate NGO's and
 
private sector organizations to determine modalities of cooperation
 
leading to the signing of protocols for collaboration in the
 
development and testing of natural resources-based technologies at
 
the farm level. The contract team and ISRA will jointly develop,
 
submit for approval, and utilize an "operations manual" which will
 
be used to guide all aspects of project operations. ISRA and the
 
technical assistance team will determine the project commodity
 
requirements for the project and initiate documentation to begin
 
procurement of equipment and supplies required for years 2-7 of the
 
project. Annual research plans and a monitoring plan will be
 
developed and reviewed, rapid rural appraisal teams will begin work
 
out of each of the cooperating research stations to do farmer needs
 
assessments. The contractor team will establish baseline data for
 
measuring project impact. Participant selection process will be
 



completed and participant training (both long and short-term) will
 
begin.
 

The project start-up period will continue the dialogue process
 
already underway with ISRA and will include the technical assistance
 
team and increased donor collaboration through quarterly or
 
semi-annual donor meetings. The contractor will help ISRA develop
 
and negotiate agreements and protocols for grants to farmer groups,
 
the private sector, or non-government organizations; he will assist
 
ISRA develop selection criteria for directed grants and sabbaticals
 
and organize observation trips for ISRA research scientists and
 
staff collaborating and staff from organizations. USAID and the GOS
 
will reach agreements on the transfer and use of local currency
 
generated under the agricultural sector program and available to the
 
project as host-country contribution, to cover natural
 
resources-based research costs. During this project start-up phase,
 
there may be required revisions and modifications to the project
 
based upon a review of progress and reconsideration of the process
 
of implementing an innovative, farmer-oriented research project
 
aimed at natural resources-based technology generation and
 
transfer. A mid-term project evaluation, to be conducted toward the
 
end of this phase of the project, will assist in the re-formulation
 
of approaches to the implementation of this project. The sabbatical
 
program will begin at the end of year three of the project.
 

Project Implementation: (Months 25-77) This phase will include
 
on-going monitoring and implementation of approved annual workplans,
 
donor coordination meetings, annual reviews of research plans and
 
research results, contract audits, procurement of additional or
 
replacement commodities, and the signing of additional protocols
 
with HGO's, farmer groups, or private sector.
 

Phase Down: (Months 78-84) Phase down operations will begin the
 
last six monthstof.the project. The activities to be undertaken
 
will include the accelerated transfer to ISRA of any remaining
 
responsibilities for financial management, and the transfer of
 
project-financed commodities to the GOS. A final overall dollar and
 
local currency audit will be done in accordance with AID regulations
 
after contract termination. A final evaluation will be conducted to
 
assess the project's contribution to the strengthening of ISRA as an
 
organization as well as to measure the extent to which the project
 
achieved desired results in terms of increased income and cereal
 
crops production through the improved management of natural
 
resources. USAID will prepare a project assistance completion
 
report (PACR) will be submitted.
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The 	following activities have been identified by project phase.

Annex J, provides additional details on activities, sequencing and
 
proposed timing of each of the four project phases.
 

Pre-implementation: (Month 0-12)
 

I. 	Project Paper Authorized
 
2. 	 Grant Agqr.utlulntz [igled 
3. 	PIO/T for technical assistance signed; P1O/C for initial
 

commodities (furniture, appliances, vehicles, etc.) signed.

4. 	Pre-implementation workshop (ISRA, USAID, NGO's, extension
 

agents) lHeld
 
5. 	Draft RFP circulated.
 
6. 	Commerce Business Daily Advertisement Placed
 
7. 	RFPs issued
 
8. 	Responses reviewed and contractor selection process initiated
 
9. 	English language training for long term training candidates
 

begins
 
10. 	PIO/Ps drafted
 
11. 	Natural resources technology inventory and socio-economic impact


study begins work on identifying two technologies in each of
 
three zones
 

12. 	Contract financial management/accounting team begins work
 
13. 	TA team selected and contract negotiations begin.
 

Project Start-Up: (Months 13-24)
 

1. 	'rA team arrives.
 
2. 	ISRA/TA team develop annual workplan, budget, and initiate
 

baseline studies.
 
3. 	Final participants selected and placement begins.

4. 	Annual donor coordination meetings begin.
 
5. 	Annual research plans submitted and reviewed.
 
6. 	TA team submits Operations Manual for USAID review and approval.

7. 	Short-term technical assistance plans developed and short-term
 

T.A. 	beqins.
 
8. 	ISRA begins inter-disciplinary research work.
 
9. 	Joint protocols with three NGO's signed.

10. 	First sabbatical and study program grantees selected at the
 

end of year three.
 
11. 	Study visits to neighboring countries, IARC's, etc begin.

12. 	First tranche of local currency support provided.

13. 	Procurement of first lot of project commodities (vehicles,
 

computers, office equipment) completed.

14. 	PIO/T for mid-term evaluation signed.
 

Implementation: (Months 25-77)
 

1. Mid-term evaluation conducted.
 
2. Evaluation recommendations discussed and revisions to planning
 

made.
 
3. lion-federal audit program begins.

4. Annual workplans submitted and approved.
 
5. Donor coordination meetings continue.
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6. Seminars on natural resources management research conducted
 
annually
 

7. Participants return.
 

Project Close-out: (Months 78-84)
 

1. Develop scope of work for final non-federal audit.
 
2. Develop commodity list and initiate transfer of property.
 
3. Develop plan for repatriation of contract TA employees.
 
4. Sign PIO/T for final evaluation.
 
5. Draft PACR.
 
6. Ensure submission of bills for goods and services.
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VI. Summaries of Project Analysis
 

A. Technical Analysis
 

The area south of the 400mm rainfall isohyet designated for
 
this project is Senegal's major hope for sustainable growth in
 
agriculture. About 80 percent of the moderate-potential land,
 
excluding reserves, and almost all of the unexploited land lies in
 
this zone.
 

The zone represents an area of comparative advantage for
 
certain crops such as millet, sorghum, maize, cotton, peanuts, and,
 
in the Casamance, rice. Given the press of population to the north
 
and the widening gap between production and consumption needs, these
 
resources will clearly have to be brought into production relatively
 
soon. The advantage is that these lands are located in an area with
 
sufficient rainfall for most cereal crops. The disadvantage is that
 
most of these soils are extremely susceptible to erosion once the
 
vegetative cover is removed. Farming, as practiced in most of the
 
country, contributes to this erosion by stripping virtually all crop
 
material from the soil. The organic matter content of Senegal's
 
soils drops rapidly once the vegetative cover is removed reducing

productive capacity, cutting water retention, lowering response to
 
inputs such as fertilizer and increasing vulnerability to even
 
marginal changes in the weather. During the 1970's soil productivity

declined an estimated 3-5 percent in the Peanut Basin, and any newly

opened land risks t'he same fate.
 

This does not mean that there are not possibilities for
 
increased productivity. The technology review for the Agricultural

Sector Analysis found soil and water management techniques that
 
could add between 30 and 180 percent to millet and sorghum yields.

Proper use of complementary techniques that are suite-' to local
 
conditions can increase yields of rainfed rice, maize and sorghum 50
 
to 100 percent. Acacia albida, pulls soil nutrients from deep soil
 
and increases biganic matter; it is reported to increase groundnut
 
yields as much as 40 percent and millet yields 150 percent.
 

The solutions.do.not necessarily mean higher cash expenditures

by farmers, but instead offer better efforts to test and demonstrate
 
the benefits of good resource management to farmers. Based on a
 
technical review of the problems and potential in the project's zone
 
of intervention, the project will focus on three priority research
 
themes: soil fertility, water management, and farming systems,
 
including land use, cultivation techniques and livestock management.
 

The themes will be studied across the three regions, the
 
South-central Peanut Basin, Senegal Orientale and Haute Casamance,
 
Basse Casamance, and in each region, research activities will be
 
designed to address local conditions. The Peanut Basin suffers from
 
declining rainfall, degradation of natural vegetation, fragile soils
 
vulnerable to vind erosion, population pressures and
 
over-exploitation of natural resources, an inbalance between trees,
 
crops and livestock systems with declining forests and woody plants.

Senegal Orientale and Haute Casamance face some of the same
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problems, reduced rainfall, population pressures leading to
 
infrequent fallow and overuse of forest and tree reserves. Upland

oils are shallow and vulnerable to water erosion. Lack of vegetation
 
and low organic matter content have encouraged acidification. The
 
lower Casamance suffers particularly from water management

problems. Clearing of vegetation has produced downstream soil
 
erosion and paddy siltation and reduced the flow of fresh water into
 
the lower valleys, increasing salt water intrusion.
 

There are a number of technologies to be explored to deal these
 
problems. Some may have general relevance. Others may be specific
 
to certain geographic or ethnic areas. Listed below, illustratively
 
are some of the types of activities that will be undertaken, by the
 
project to pursue the three themes of soil fertility, watershed
 
management and farming systems. All of these technologies require

socio-economic research to identify effective techniques already
 
used by or acceptable to both women and men farmers. It is
 
important to build on the farmers' knowledge of and strategies for
 
use of their environment. Improved organo-mineral soil technologies

imply increased labor, energy, and cash outlays that affect
 
adoption.
 

1. Soil fertility
 

Population pressures leading to intensifying cultivation have
 
reduced markedly periods of fallow throughout the region, but
 
especially in the Peanut Basin. The clearing and cultivation of
 
marginal lands has reduced grazing areas, leading to overgrazing and
 
erosion of lands still available for livestock. Cultivatibn of
 
fragile soils in the Peanut Basin has caused loss of organic matter,
 
soil compaction and sealing, decreasing infiltration and increasing
 
runoff. In the Casamance, intense cultivation on the plateaus has
 
brought erosion and soil loss to the uplands and sand encroachment
 
below.
 

In the Peanut Basin, soils which are predominantly sandy, rich
 
in iron and aluminum (Al) with a low cation exchange capacity (cec)

have a strlcture and fertility highly dependent on organic matter.
 
Organic matter is extremely low, however, one to three percent in
 
most areas, and high temperatures during the rainy season promote
 
the rapid mineralization of the organic matter that exists. This in
 
combination with the low cation exchange capacity results in few
 
plant nutrients and low retention of chemical fertilizers.
 

A number of technologies can increase soil fertility.
 

Fallow systems: Improved fallow systems introduce woody perennials,
 
grasses, and legumes into farming systems. More research is needed
 
to identify and test appropriate species capable of producing
 
substantial quantities of green manure in relatively short
 
periods. Also certain fallow systems can provide secondary
 
benefits such as increased fuelwood and forage supplies and
 
stabilized soils.
 

'67
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Composting: Compost can provide sufficient nitrate to increase
 
millet yields and rock phosphates can increase available P for plant
 
uptake to levels comparable to single superphosphate responses.
 
Research on composting can include studies of types of species most
 
suitable.
 

Alley cropping and line planting: The planting of crops often done 
by women, between lines of leguminous trees and shrubs provides a 
sort of simultaneous fallow system without requiring farmers to hold 
off planting. Cuttings from the trees and shrubs produce green 
manure and protection from wind. ISRA has some experience with 
alley cropping in the lower Casamance; the technique is applicable 
elsewhere, but given variations in intensity of farming systems, 
labor requirements, and issues relating to species, spacing and 
timing of planting, considerable research is necessary to identify 
the appropriate trees and plants. 

Organic and mineral fertilizer combinations: Research on the correct
 
combination of organic and mineral fertilizers, including local 
fertilizers such as rock phosphates involves identifying the optimum 
application times and sequence for each crop and soil type. Crop 
residues and animal manure need to be incorporated into the soil 
after the animals have grazed harvested fields; hot weather during 
the rainy season can result in leaching and large nutrient losses. 

2. Watershed Management 

Population pressures have contributed to growing watershed
 
management problems. Villagers cut trees and shrubs for firewood,
 
animal feed and to allow mechanized tillage. Rather than being left
 
to replenish the soil, crop residues are used for construction,
 
thatching, fencing and animal feed. Harvesting, particularly
 
peanuts, which includes the roots destroys soil structure and
 
structure may be further damaged by poor tillage techniques.
 
Cultivation practices such as the up and down farming carried out in
 
parts of the*Sine Saloum and Casamance encourage run off and channel
 
flow. Sandy soils under rain and sheetflow tend to crust and seal
 
increasing the possibilities of erosion. In the short term, channel
 
flow washes away.thQ most fertile topsoil and any applied manure or
 
fertilizer. In the long term, channels cut the fields into small
 
units which may be uneconomical to farm.
 

The Casamance suffers from siltation and salinization of rice
 
paddies, due in large part to loss of vegetative cover on the
 
plateau areas. The clearinc of the vegetation, the result of
 
expanding agriculture, has increased downstream erosion and paddy
 
siltation and reduced the fresh water underflow into the lower
 
valleys upsetting the normal balance of fresh and salt water flows.
 

Watershed management involvc.3 treatment of the entire watershed
 
area with a variety of techniques on an integrated basis, but
 
adapted to the socio-economic conditions of farmers in the area. It
 
starts on the upper slopes, often consisting of shallow soils over
 
laterite, with efforts to maintain vegetative cover.
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Improved cultural practices on the lower slopes, including
 
physical barriers, can control runoff and minimize erosion damage.
 

Contouring: Plowing, planting, cultivating, and harvesting on a
 
contour can reduce surface runoff by trapping water in small
 
depressions and decreasing the development of channels which
 
increase the velocity and destructive nature of water run off.
 

Strip cropping and vegetation barriers: Alternating strips of
 
different crops following contours can accentuate the benefits of
 
contouring, but to have maximum impact, crop stubble or residue
 
needs to be left on some of the strips. Often in Senegal, most crop
 
residue has other uses and is not left on the field. Planting trees
 
and shrubs along contour lines and establishing debris strips behind
 
them using branches from trees can help control runoff and increase
 
water infiltration. Research would concentrate on the most
 
appropriate perennial grasses, tree or shrubs to use and low cost
 
replacement materials for the uses now made uf crop residue.
 

Tillage practices and mulching: The advantages of mechanical
 
tillage, weed control, water infiltration, aeration, reduced labor,
 
need to be balanced against potential damage to soil structure. In
 
some areas, where rainfall is sufficient and soil structure
 
adequate, deep plowing has increased yields. But in drier areas, it
 
has increased wind erosion by removing shrubs, often the only
 
vegetative cover, by their roots. Socio-economic studies will help
 
determine the comparative advantage of tillage practices.
 

Tied ridging: Tied ridges are small depressions between crop rows
 
which catch and hold water after a rain and increase water retention
 
and infiltration. Particular research issues relate to their labor
 
intensiveness and the extent to which they work on sandy soils.
 

Rock bunds: Rock bunds involve barriers 10-15 centimeters high made
 
of laterite or rocks and placed on field contour lines according to
 
the slope of te,-field. The barriers, while permeable, slow runoff,
 
decrease erosion and increase infiltration. They are not as labor
 
intensive astied ridging and can be constructed in off-season
 
periods, but the materials may not always be easily obtained.
 

Mu1ching: Crop residues on fields can reduce runoff and increase
 
infiltration, but there is a finite supply and heavy demand for
 
residue for fuel and fodder. Moreover, some preliminary ISRA
 
research suggests that millet and sorghum straw may actually reduce
 
crop yields; mulch also furnishes a good habitat for pests that are
 
difficult to control without chemicals. Continued research in this
 
area will help determine appropriate uses of mulching.
 

Natural forest management: Rather than planting a forest to protect
 
upslopes, retaining permanent cover and encouraging protection of
 
existing forests are more efficient ways of protecting against
 
erosion. ISRA has been experimenting with natural forest management
 
techniques. It appears that villagers can reestablish these forests
 
with minimum costs and that biomass yields compare favorably with
 
artificial plantations. The forests also produce significantly
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greater secondary benefits in fodder, forage and medicinal plants
 
than artificial monocultures. Further research is required on ways
 
to increase the productivity of these forests while providing
 
sustained yields over time, and ways to communicate this
 
productivity to farmers. Grazing for herding is a relevant issue
 

for the forest issue as well.
 

Farming systems, including integration of livestock and genera]
 
agronomy
 

The press of population has affected the patterns farmers follow
 

in their cropping systems. The need for immediate income has
 
demand for firewood and construction
encouraged farmers to monocrop; 


has eliminated trees from some systems; declining soil fertility
 

coupled with cereals requirements for food security have reduced the
 

amount of land available for fodder and forage crops.
 

Yet, as shown in the social and technical annexes, the benefits
 

to be derived from diversification of production are considerable.
 

Intercropping and crop rotation can increase ground cover, return
 

organic material and fix nitrogen. They can increase income by sale
 

of fodder and forage crops. Animals are important as part of the
 

system, providing traction and manure, and a market for fodder
 
improved varieties, the integration of
 crops. on-farm testing of 


traditional commodity research with cropping systems, can have an
 

important impact on productivity and work on some tree species and
 

types of living hedges can identify appropriate agroforestry
 

technologies.
 

Intercropping: Intercropping can increase yield per acre and reduce
 

risk by taking advantage of different planting times and growing
 
forage crop, drawing on residual
periods. In moister areas, a 


moisture, can be interplanted late in the growing season and will
 

provide ground cover after harvest. Except around Thies, where
 

farmers overseed millet with cowpeas, there is little intercropping
 

in Senegal. Aesearch under the project can examine the effects of
 

intercropping on soil and crop productivity.
 

Crop rotation: Eaily-research in Senegal has shown that there are
 

some crop rotation patterns that are more productive than others.
 

Interest in crop rotation, however, has been reduced by
 

intensification of cropping systems.as a whole, need to cut into
 

fallow periods, and a growing prevalence of monoculture. The
 

project will evaluate the advantages of rotation of cereals with
 

non-cereals, particularly legumes, and the selection of appropriate
 

crops to produce organic materials. Research on both the agronomic
 

and the socio-economic factors affecting rotation decisions is
 

needed, although difficult to do, because, as with agroforestry,
 

conclusive results aren't possible in the short-term. Participatory
 

research with farmers will provide some practical guidelines for 
the
 

short-term.
 

Crop breeding and variety improvement: The project will not fund
 

varietal improvement directly, but it does support strong linkages
 

with research centers that do and the conduct of on-farm varietal
 

http:systems.as
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trials. ISRA has already developed a number of improved varieties
 
of millet, sorghum, rice and cowpeas, in inconjunction with
 
international research centers, and the project will support on-farm

testing of some of the most promising varieties to measure not just

technical characteristics but socio-economic constraints as well.

Work on specific tree species such as acacia albida and cordyla

pinnata or type of living hedges might also be inchtided. In the
 
past, for example, single line living fences of Euphorbia

lialtiamilera and tirucalli an roleE. played important in protecting 
crops from wind erosion and controlling livestock. Cordyla pinnata

in the Peanut Basin, like acacia albida contributes to soil
 
fertility, fuel, food, and forage, but little is known from a social
 
or economic point of view on incentives to its cultivation.
 

Summary: As mentioned earlier, socio-economic determinants are key

to the appropriateness of these technologies, and the project will
 
fund interdisciplinary teams to examine options. The teams will
 
carry out, among other things, micro diagnosis and design studies,

similar to that already done at the macro level, to identify land
 
use constraints, their causes and possible removal, and improved

cropping practices to make better use of existing resources. The

effectiveness of these teams in diagnosing needs and solutions will

be greatly enhanced by farmer participation in the research process.
 

B. Economic Analysis
 

Robert Evenson's 1984 study of the benefits of public-sector

agricultural research worldwide, "Agricultural Development in the
 
Third World," showed rates of return greater than 20 percent in 31

of 35 countries. 
A research program based upon maintenance and
 
management of a fragile resources base would appear to offer returns
 
wel). within this range. Selected evidence from the limited data

available within Senegal and from other countries in the Sahel is

encouraging and 
seems to show that the project will generate a
 
stream of benefits significantly greater than anticipated costs.
 

A 1990.,study by James Seyler, "Acacia Albida in Senegal's North

Central Peanut Baain.,, shcwed returns to farmers planting and
 
maintaining acacia trees which compared favorably with those

realized from investments in modern technology and purchased input

regimes. A recent inventory of technologies developed at ISRA
 
showed that water management, erosion control, and agroforestry can

contribute productivity increases in the range of 40-180 percent

(see table 1). Improving water infiltration rates alone, according

to studies in nearby Mali, more 
than double disposable income.
 
Further, the interactive effects of the technologies can yield

returns in excess of 180 percent, according to a 1989 ICRISAT
 
study. Improving the quality of the soil in the southern peanut

basin is essential to stabilizing and increasing productivity, and

in the Casamance and eastern Senegal, reclaimed soils could increase
 
returns to labor 25-50 percent.
 



TABLE I 

Table ' 

)'0rCCeILfal c Yield Increases with Intervemtions 

PERCENT I'RCENi PERCENT 
 FARM CALENDAR IOR YEAR LABOR
 
INCREASE INCREASE SOIL 
 INIRCOUCTION OF YIELD REOUIREHIEIS
IIICV(ll lOllS IN CINLU4 IN CROP RESIORAIION INIERVCNIION INCREASE PERSON fDAYS 
YIELDS(&) YIELDS(b) (a) lAKES I'R IIEC;ARC 

EFFECT
 

WINDBREAKS 
 18 2.5 ONSET RAINY SEASON 5 1, ',

ACACIA ALIIDA 24 
 152 6.0 ONSET RAINY SEASON 6 10
 
LIVE #ENCES 5 
 2.5 ONSET RAINY SEASON . 1 '.4 
AGRIC. CHEIIICALS 75 5.0 PLANTING SEASON I 
CC*IPOST/ORG. IERI 
 80 6.0 PLANTING SEASON I It

COMI(AJR RIDGES 6 50 
 8.0 OFf-SEASON 1 1.2 110 
DRY PLOWING 22 OFF-SEASON 1 
 0..
 
lVE FENCE 4 RIDGES 30 ONSET RAINSOFF SEASON 
 I 163
 
RIDGES.LULLY COIROL 
 50 Off-SEASON 1 

Lp; 



- 48 -

A draft financial analysis by Edward Karch analyzing a number of
agroforestry activities concluded that the internal rate of return
for investment in windbreaks, border plantings, live hedges, field
trees, fruit and nut trees, was over 25 percent in each case.
 

TABLE 2
 

Agroforestry Interventions: Net Present Value (NPV),

Benefit/Cost Ratio (BCR)


International Rates of Return
 

! ! Intervention 
 ! Labor Cost Included 
 I Labor Cost Excluded I
 

!!NPV-FCFA! BCR I IRR I NPV-FCFA I BCR I IRR 
 I
! I I 
 1 1 
! 1! Field Trees I 18,988 I 1.951 32.5% I 21,788 1 2.27134.4% 11 2! Windbrdak 
 I 3,621 1 3.131 
44.8% ! 3,921 1 3.80148.9% 1
1 3! Live fence 1 2,569 1 1.08! 26.4% 1 8,569 1 1.34130.5% 1
* 4! Border (field) 1 (23) 1 1.00! 25.0% 1 
 1,977 1 1.13!26.7%
 
! ! Combined 1-3 I 42,341 
 ! 1,60! 32,2% ! 53,441 1 1.91!35.2% 1 

Source: 
 Karch, Edward, unpublished analysis for Senegal

Reforestation.Project, May, 1991.
 

Note: 
 Does not include incremental v4AlA i-4r
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Table3 

Available Crop'Technologies, by Crop and Region
(Number 
are percent increase in yield compared to traditional practices)
(xxx indicates that trials and recomnendations are available) 
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-
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There is potential for sustained improvement in producer
 
wellbeing from a combination of resource management interventions.
 
As shown in Figure 1, a combination of live fences and windbreaks
 
may increase yields by as much as twenty percent after only four
 
years.
 

Agroforestry Interventions 
Accumulative Effect on Yields by Year 

70%

60%

50%-.--- Live Fence 

o>" 40%-

C 30%

20%-

WidbreakFil
 

1.. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Years 

The Figure also suggests the importance of testing and
 
disseminating "packages" of-such interventions (a subject on which
 
there is little farm-level economic or agronomic data). The
 
importance of combining interventions such as windbreaks, where
 
benefits peak after about six years, with field trees, where
 
benefits begin to accelerate after six years is quite clear. There
 
are also additional aspects that research needs to explore such as
 
the combined influences of interventions on the stability of yields
 
under varying climatic conditions. Data in the Senegal Agricultural
 
Sector Analysis shows, for example, that moisture requirements for
 
millet in moisture-retentive soils are about one-half the
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requirements in low moisture-retentive soils. Given the enormous
 
annual variation in yields for millet and groundnuts the food
 
security and revenue implications of these kinds of interventions
 
are remarkable. (only about 16 percent of the variation in millet
 
yields is explained by the tend - leaving 84 percent to other
 
factors such as moisture availability).
 

The likely impact, in terms of food and cash crop production and
 
eventually revenue, depends on how adopting farmers reorganize their
 
production systems once the benefit stream comes "on-line". une way

of looking at this is through crop budgets and resources
 
constraints. The benefit/cost analyses discussed earlier were based
 
on an assumption that yield benefits would be equal for all crops
 
and that the crop "mix" would remain fixed. In fact, farmers can be
 
expected to shift their production program in response to improved
 
yields and the increased security that this implies. Equal
 
percentages increments in productivity of both cereal and cash crops
 
would mean that farmers could effectively shift land from cereals
 
(essentially a subsistence crop) to the higher yielding cash crop
 
(q'routLutu). 'The resiult would be a proportional increase in net 
f.r, r,v',in', frnm ,rrnpnotivitien. An approximnto mnsure of this 
adjuutLunL is pLuvidud by simulations from a linear programming
model of a "typical" farm in Southern Fatick shown in Table 4.
 

Table 4
 

Southern Fatick Farms
 
Per Hectare Increase in the Value of Farm Output and Land Values
 

(Selected Percentage Increases in farm Land Productivity)
 

I Percent ! Gross Value of ! Net Farm ! Value of Land
 
Yield ! Farm Output ! Output ! (Shadow Price:
 

Increase_! (FCFA/ha) ! (FCFA/ha) ! FCFA/ha)
 

!ase J 79,900 1 64,809 ! 27,000 
------------------------------I------------I---------------

5% ! 82,900 I 67,783 I 28,700 

| 30% 1 101,300 1 86,179 ! 89,500
 

60% 136,200 1 117,150 ! 128,400 !
 

Source: Simulations of the Southern Fatick Farm Model.
 

The data in Table 4 are for a farm family consisting of 9.7 persons,

producing millet, maize and groundnuts on 8.5 hectares with access
 
to animal traction and related equipment.
 

Gross Value of Farm Output is the value of all output
 
(millet, maize, groundnuts and groundnut hay) at 1990
 
prices.
 

44 



- 52 -

Net Farm Output is gross value less cash and non-cash costs.
 

Value of Land is the value of land, in terms of additional
 
net farm output, of one hectare of land (the shadow price
 
for land).
 

There are a number of ways of interpreting this data, depending
 
on the kind of intervention employed. At base land productivity a
 
IectaLrti o " latd rt.alned or reclaimed by erosion control would be 
wot}i, 27,000 FCIA/ha/year, which, for a period as short as five 
years at 15 percent interest, would have a present value of over
 
90,000 FCFA or 72,000 at a discount rate of 25 percent. In other
 
words, at a 25 percent discount rate, a farmer should be willing to
 
invest 72,000 FCFA to reclaim or retain one hectare, even if there
 
is no productivity gain involved. This kind of intervention would
 
need to take place in the off-season using family labor and amounts
 
to the equivalent of about 144 days of labor 500 FCFA/day.
 

An intervention such as live fences plus contour ridges is
 
estimated to increase yields by 30 percent in one yea- (see Table 2)
 
and to require 163 days per hectare. The present value of a 22,000
 
FCFA increment in the net value of farm output, discounted at 25
 
percent is 57,000 FCFA for a five-year horizon and 76,000 FCFA for a
 
ten-year horizon. These values are within the range of the
 
generally accepted opportunity cost of labor at 500 FCFA/day at
 
relatively low productivity increases.
 

A number of possible interventions with impacts in a range of
 
30-180 percent have been identified (Table 1). Similar calculations
 
for the incremental net value of output for an intervention which
 
produces a 60 percent yield increase would support an investment of
 
around 187,000 FCFA per hectare, or labor valued at over 1100 FCFA
 
per day for 163 days.
 

The calculation of costs and benefits for natural resources
 
investments, hiowever, is relatively new, and the evidence, while
 
encouraging, is not conclusive. Data is difficult to get and
 
accounting for all returns to natural resource interventions often
 
elusive. 'Memeasurable impacts are increases in crop or wood
 
yields over time. Often, substantial time is required, 5-7 years

would be minimal. Interventions including trees can push the
 
schedule out much further, delaying computation of benefits well
 
beyond a decade.
 

Estimates cited in a recent evaluation of USAID/Senegal's

Reforestation Project states'that based on past research one could
 
assume that 50 acacia albida trees per hectare will increase millet
 
production 12 percent per year in years 6-10 after planting, 24
 
percent in years 11-20 and 50 percent in years 21-40. These
 
assumptions produce an IRR of over six percent after ten years, 20
 
percent after 20 years and 22 percent after 40. In addition, a well
 
established acacia, between 16 and 20 years old, may be able to
 
produce a ton of pods annually which can be used for cattle fodder.
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The difficulty in getting data is confirmed by a study done for 
ATD/W's Natural Resources Management Support Project. The August 
1990 study said that "yield assumptions (for wood and crops) are 
difficult to specify. Hard information on yield responses to 
Natural Resource Management interventions over time rarely exists 
except for single or few scattered data points. Huge data gaps are 
the rule, rather than the exception. We oo know that NRM 
interventions have favorable impacts on the rate of soil 
degradation, but not by how much and when." The biggest challenge, 
the report concludes, is "collecting reliable data over time to be 
able to accurately project the impacts of NRM interventions on crop 
and wood yields." 

The NRMS study also notes the dilemma of non-quantifiables that
 
affect the value of NRM activities to farmers. Crop and wood output
 
can be measures, as can forest-related benefits such as medicines,
 
food, forage, beauty products, charcoal, building materials, to the
 
extent that they are sold in local markets. But often natural
 
resources have scenic, religious or symbolic values, or effects such
 
as watershed management improvement on production down stream, that
 
are extraordinarily difficulty to quantify, but important to farmers
 
in assessing the value of natural resources technologies. Finally,
 
benefits derived from ISRA's development of a natural
 
resources-based agricultural program should also benefit other
 
research institutions and through them farmers in the region because
 
of the growing communication encouraged by the Special Program of
 
African Agricultural Research (SPAAR).
 

The extent to which the economic potential of the project can be
 
realized depends in large part on institutional variables and social
 
constraints dealt with in some depth in the institutional and social
 
analyses sections. They include: ISRA's financial and research
 
management capacity, the development of a stronger
 
research-extension-research linkage, direct farmer participation in
 
research planning and execution, effective interdisciplinary
 
research teaiW within ISRA, connections with international and other
 
national agricultural research organizations, continued government
 
and donor support. Early in the project baseline surveys, including
 
the IFPRI/YSRA household income survey now underway, will provide
 
the starting point for measuring economic impact of the new
 
technologies being tested by ISRA. Regular monitoring and
 
evaluations will track progress towards overcoming institutional
 
constraints or labor constraints.
 

C. Financial Analysis
 

Despite progress since USAID's studies of ISRA's financial
 
problems in 1990, financial crises continue to plague ISRA's
 
management and weaken its research program. ISRA's recent
 
reorganizations have helped consolidate operations and cut its
 
salary and administrative costs. Management efforts to streamline
 
the organization and create a self-sufficient, core program, have
 
begun to have an encouraging effect on staff morale, and centralized
 
control of expenditures, although sometimes cumbersome, has sent a
 
distinct message from management its seriousness in cutting costs.
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ISRA remains in debt with its financial crisis largely beyond
 
its control. Financial data gathered is not analyzed; manuals of
 
procedures and systems are out of date or unused; costs can't be
 
assigned to individual projects nor are accurate estimates of
 
individual program needs available; decision makers are unable to
 
get the information they need in timely fashion or in a form in
 
which they can use it effectively. The problems of limited staff,
 
insufficient funding for training, outdated or ignored systems, ,r4
 
inappropriate or underutilized equipment cuts across al, .. i.
 
financial management, administration, accounting, tinancial
 
services, and information.
 

Financial iyknaqe nent: ISRA's Director General ha overall'
 
responsibility for accounting, financial management, and budget
 
preparation and expenditure controls. Cash accounting is handled by
 
the Agent Comptable Particulier (ACP) which was formerly under the
 
Centre des Etablissements Publics (CEP) and the Agence Comptable
 
Centrale's system attached to the Ministry of Finance, but this
 
function has to become the responsability of ISRA. The ACP reports
 
to the director general. Financial services, a separat6 division 
,nclpding. financlal studies, procurement, contracts a 

. _, _ secretary general. 

. .. controi" |pr6c,'s: r, cUuncing procL.,,s is methodlcc4 ,.i 
emL)ovs a doubP) covnnting system, both manual-'and cojtputt4 . 
Each center has to fill in by hand the accountitig re tV.i i 
submisslion monthly to the ACP accompanied by all voucnji, 0 

, , documentation. This information is then put ei'Atered inj . . 
coipuer system ;.t- IS|k. For the payrn).1, ArC"Qontinu. "-I.L 
the ACP a statement of transactions to be verified an(4 ,QF " " 
the accounting system. The result is a cumbersome syst m, wllh I 
coupled with ISRA's shortage of accountants due to high turnovu[ 4l 
difficulties recruiting and retaining qualified candidates, ca'q 

.* :,cant 'ine of pIL'pZA |..Til." processing vouchers ,! byh .. 
research centers are often two-three months late constraining 
resea rch programns and aggravating :uppliers. 

Accounting entries are not current; audits have not been
 
completed and thq books certified since )988, and the independent
 
firm responsible for auditing ISRA is refusing to do further work
 
until they are paid for that which has already been done. According 
to ISRA officials a major constraint impeding timely develppment and
 
issuance of financial statements is the viability of the computer
 
system to generate consolidated reports at the headquarters' level
 
of the quality received from the centers.
 

As a result, ISRA is operating on an immediate needs basis,
 
suffering from chronic cash flow shortages and unable to engage in
 
proper budget planning. The inability to control expenditures and
 
the constant shortage of funding has led ISRA's Director General to
 
require approval for every expenditure over $175, a degree of
 
centralization which, while imposing absolute control and
 
accountability, severely restricts the ability of field researchers
 
to respond to immediate needs.
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The budget process: The budget process has also suffered from
 
delays, sometimes the fault of ISRA, sometimes due to problems with
 
funds promised by donors. The process begins in September-October
 
when researchers prepare budgets for the following year. The
 
program coordinators and research directors are responsible for
 
carefully reviewing the budgets before monitoring them to the 
secretary general. The research directors have the major 
i .spolsibilty lor plannil g and budgeting for their aepartments. If 

11111 hl il l -11, : Is,1[1i1l'i. i1 11111t,,l W()I.'k (wl 1-'V i::11111, Ilh, !;,oc r'l',a r*iyGoltl 'ral 

,1iiu:; t1i11! 11 t rwoitl'h 0 i I-Cwt, o|:]. Tho Secretiary GeneralI1(hiic i 
cni idliateu tie ,vurall ISHA budget which Is finalized Iln 
flovember/December. The final budget, reviewed and modified by the 
Director General, is then sent to ISRA's board for approval in 
December. In some cases, however, the approval is much later. For 
example, in 1988, the budcjet was not approved until May and World 
Bank funds did not arrive until July, causing severe problems for 
field research since 80 percent of research expenses occur during 
the iconths of June and July. 

Once the budget is approved, the Secretary General gives the
 
budget forms to the UIG (computer unit) for entry into the computer
 
with copies to the research directors and centers. In March/April,
 
the research departments are asked by the Secretary General to
 
review their budgets and prepare a revised/modified budget (budget
 
remanie). This budget revision allows researchers, research program
 
coordinators, or research directors to the change budget line items
 
and reallocate resources in preparation for the rain, season. These
 
revised budgets are submitted to the Secretary General before June
 
and then published and distributed. 

The process is complicated because funds for some research
 
programs, C[RAD, for example, and special projects, such as the
 
CRSPs, are not included as part of the normal budget process. They
 
flow directly to the station or center, and while not subject to the
 
same delays, make centralized budget planning more difficult.
 
Implementation difficulties are compounded by the fact that funds
 
budgeted are often slow to be released by the Ministry of Finance or
 
when they do arrive are significantly below the level planned. The
 
lack or direction in the coordination of donor assistance results in
 
less than ratioiial use of available resources. There is no
 
systematic recording of donor agreements and financing arrangements,
 
although the capacity exists within ISRA's data system to do so.
 

Budget control: Theoretically, ISRA's financial management should be
 
stronger. ISRA has a modern information system, largely funded under
 
the first phase of the World Bank Project, which includes a a IBM 36
 
mini-computer, superccmpacts, micro computers and peripherals spread
 
throughout ISRA's headquarters and its research centers and
 
stations. ISRA has a COSYS software package capable of processing
 
the data requirements of both the ACP and the Fiiancial Services
 
division. Problems of differing accounting plans were resolved
 
several years ago with the adoption of a uniform plan. Substantial
 
data is available at ISRA, and a procedures handbook, developed in
 
1987, and a computer system handbook provide clear guidelines for
 
system operation.
 

70 
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The real constraint on effective budget control has not been a
shortage of hardware or programs, but results from ISRA's lack of

trained manpower, not only in the accounting section but in
financial management as well. 
 Efforts by the World Bank, including

a management controller, financial analyst and accountant, ended in
1988 and made some progress in putting a system in place. 
But,
counterparts trained under the program have left ISRA and current

staff lack expertise to take advantage of the procedures and systems

promoted by the technical advisors. Existing equipment is not used
properly, available data is not gathered and analyzed, and managers

simply lack the information required for decision-making. 

The current crisis: The inability to impose financial controls, to

maintain accountability and to have ready access to financial

information required for serious financial planning and management

has reached crisis proportions. The crisis has been compounded by
delays in World Bank funding for the second phase of its

agricultural research project with ISRA, the postponement of AID's

research project originally planned for 1990 and the difficulty the
GOS has in providing onl 
a timely basis the 1.4 billion CFAF level
promised in conditionality with the World Bank. 
Scarce resources
 
are being allocated to pay current bills, especially salaries,

rather than being allocated according to research priorities or, in
 some cases, to the programs for which they were intended. Field
 
work and research programs lack secure funding, and ISRA has been
unable to pay for maintenance and amortization of infrastructure and
equipment, resulting in a stery deterioration of stations and
 
facilities.
 

Assuming that donor and GOS funds can cover ISRA's program costs

for the next five years, ISRA and its supporters will have to make a
major effort together to ensure the financial systems are in place

and a capable staff trained in order that money allocated goes to
the right place and is used efficiently. A number of steps will

need to take place, some immediately after this project gets

underway. They include:
 

a) lring audit. t p to date, ravlo and put in practice ISRA's 
procedures manual; 

b) hire an assistant chief accountant;
 
c) train staff;
 
d) purchase additional equipment;

d) develop formula for calculating ISRA's indirect costs;

e) evaluate existing management information system including


configuration of computers, p..-*ipherals and software, update and
 
revise as required;


f) develop and put in place a new program for fixed asset
 
management including inventory controls, procedures manual, training

for staff in inventory accounting, and additional technical staff;


g) put in place a system for coordinating and tracking donor and
 
GOS funds.
 

Financing for the five-year plan: The government is committed to 
p;yinq TSMA's t1otal pornonnol expenses, utilities, taxes and,on-i,creoental recurrent operating costs. Donors finance virtually 

7/
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all research program costs, but pay no salary or indirect costs.

The result has been that donors play a critical role in setting
research priorities by deciding which research programs get funded,
and ISRA is totally preoccupied with meeting indirect costs.
 

ISRA's five-year plan sets a budget of about $16 million per
year, excluding technical assistance and training, estimated as
 
follows:
 

Source 
 millions US$ Percent
 
($100 = FCFA250)
 

GOS Budget 
 5.9 37

ISRA's revenue 
 1.2 8

World Bank 
 3.0 18

French 
 1.6 10
Other donors, research contracts 1.4 
 9
Residual, to be financed 
 2.9 18
 

Total 16.0 
 100
 

The GOS is, by far, the most important funding source for the
five-year plan, providing, if ISRA's own revenues are included,

nearly two and a half times the amount of the next most important

source. 
The GOS funding, 0.9 percent of GDP, is considered

reasonable in terms of overall government resources when judged by
international norms. Nevertheless, domestic resources are

inadequate to finance personnel and indirect costs. The planned

restructuring--a cut ini staff of 37 percent--will reduce ISRA's wage

bill by 25 percent.
 

Despite efforts to cut back on staff and consolidate operations,

ISRA is still saddled with a past debts. ISRA currently has

2.2 billionCFAF in outstanding ISRA debts, including 425 million
CFAF to state enterprises, 564 million CFAF to private merchants,

225 million CFAF to employees, and about one billion CFAF in debts

from overdrafts from the GOS in 1988, 1989 and 1990. 
ISRA continues
 
to live hand to mouth.
 

The implications are that ISRA will have to find additional ways
to cut costs and improve efficiency. More than research program
consolidation may be necessary to reduce costs to available resource

levels. 
 issues of research program size and priorities need to be
revisited, and financial management will have to be strengthened to

insure scarce resources are judiciously matched to priorities. The
Natural Resources-Based Agricultural Research Project will provide
training arid technical assistance in financial management to do this
 
including:
 

7?11
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Ihternal controls: development of an organizational plan

clearly designating responsibilities between the Control Gestion,

Secretary General, and Agent Comptable Particulier and separating

lines of responsibilities (recording versus approval); better
 
segregation of duties in all areas of operation; improved and
 
updated procedures manual; provisions for testing for compliance

with established policies and procedures and development of a
 
checklist for field trips and management and operations reviews.
 

Expenditures control: 
 trained staffing to assure accounting

entires are timely and adequately recorded; timely accounting

reports from aach center and revised design of reports by the
 
information unit to assure easy consolidation at the headquarters
 
level.
 

Budget control: improved recording of all programs and core
 
funding; improve reporting system to provide managers with clear

picture of level of budge, income, encumbrances, disbursements and
 
unliquidatnd expenditures.
 

Inventory control: development of a procedures manual improved

administrative controls of non-expendable property, supplies, fuel
 
and vehicle usage; reporting system to advise ISRA management on
 
status of inventory; improved inventory reports, schedules and
 
reconciliation statements.
 

D. Institutional Analysis Summary
 

Senegal's only agricultural research organization, ISRA has a

long and varied history and a number of important strengths,

particularly its organizational mandate and its motivated and

qualified staff. However, institutional weaknesses both significant

and insufficiently addressed limit ISRA's ability to contribute to
 
the national agricultural economy. The project will build upon

ISRA's strengths, develop plans to address its weaknesses, and
 
,s;siit IN;HA stLaff to measure its economic impact in order to 
increase its overall effectiveness and image as a partner in 
economic development in Senegal. What follows is a quick review of
 
ISRA's institutional strengths and weaknesses. 
This section
 
concludes with a suggested medium-term course of action designed to
 
overcome the principal institutional problems: financial, personnel
 
and research management and staff training.
 

Dverview: 
One of the strongest national agricultural research
 
institutions in West Africa, ISRA has considerable physical

infrastructure, a lengthy history of agricultural research, and a

well-trained and motivated research staff. 
 ISRA is the only

lational Agricultural Research Service (NARS) in West Africa which
 
Bncompasses livestock, agronomy, forestry, and fisheries research

into a single national institution. The integration of all research
 
into one institution is a major possible asset.
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However, ISRA continues to rely heavily upon donor financing and, to
 
a lesser extent, expatriate technical assistance, to carry out a
 
broad, ambitious research program with little focus. ISRA has yet
 
to develop a true, national research program, and donor financing
 
continues to skew its research agenda toward available funding.
 
Furthermore, the quality, performance and impact of current research
 
programs, particularly in areas most closely related to USAID's
 
long-term strategic interests, are of concern. For example, ISRA
 
has spent considerable effort on commodity-based research with a
 
disproportionate share of these resources allocated toward plant
 
breeding. Food crop research has traditionally relied more upon
 
improved varieties and purchased agricultural inputs rather than
 
upon lower cost, more sustainable technologies. Crop-specifi: and
 
farming systems research work has been insufficiently coordinated
 
resulting in commodity-focused research that address farm-level
 
constraints identified by farming systems research. Farmers and
 
extension agents have insufficient opportunity to assist in setting
 
specific research program priorities. Livestock research findings
 
are not adequately integrated into livestock and crop production
 
systems research. These problems are not specific to ISRA but are
 
problems common to research institutions the world over.
 

Insufficient donor and GOS attention in the past to the need to
 
strengthen ISRA's as an institution, coupled with a financial crisis
 
requiring staff reduction and reorganization, seriously hinder
 
ISRA's ability to plan, manage, and implement its program.
 
Inability to manage resources, whether financial, physical,
 
technical or human, is the major institutional constraint
 
ident.ified. Complicating the situation is the failure to coordinate
 
donor support resulting in the diffusion of limited resources and
 
duplication of efforts while increasing the ISRA's management burden.
 

GOS budget support to salaries and recurrent costs is
 
insufficient and poorly managed. A multitude of uncoordinated donor
 
agreements, proliferation of programs, funding sources, and systems
 
and inadequately trained financial and administrative personnel
 
further contribute to ISRA's administrative and thus technical
 
problems.. Particularly of late, poor financial planning and
 
management have.weakened ISRA's ability to plan, execute and
 
evaluate an effective research program with significant impact.
 

Improvements are underway and opportunities exist. A GOS
 
mandated re-organization, largely to bring runaway costs in line,
 
has resulted in a reduction in staff. Nonetheless, ISRA continues
 
to suffer from recurrent cost burdens from previous years and a
 
recent GOS review of ISRA has called for another dramatic
 
organizational reform. ISRA has prepared recommendations to be
 
reviewed in the near future. As ISRA undertakes a significant,
 
bottom to top, institutional reform, a unique opportunity exists for
 
USAID to make a significant and lasting contribution to ISRA as an
 
institution.
 



- 60 -

The project will help ISRA address technical and administrative
 
staff weaknesses through long and short-term academic and technical
 
training. Technical assistance can support a review and refinement
 
of the financial and accounting system to increase its
 
responsiveness to managements' requirement. Importantly, the
 
project can train ISRA staff in financial management and accounting
 
and, if needed, procure computer equipment and software. Short and
 
long-term assistance in research planning and management can help
 
bring human and financial resources in line with a research agenda
 
that is more focused and demand driven. The strengthening of ISRA'
 
management will increase dramatically its ability to generate
 
farmer-oriented, inter-disciplinary, natural resources based
 
agricultural technologies on a sustainable basis.
 

Research management: ISRA's greatest management challenge is to
 
bring its research program in line with its existing financial and
 
human resources and to focus its priorities on the areas of greatest
 
need for farmers. Its five-year plan serves as a formal statement
 
of priorities, idealized without concern to financial realities, and
 
a more recent listing of priorities by the Scientific and Technical
 
Committee tends to reinforce research along department lines, rather
 
than encouraging interdisciplinary research. Critiques of ISRA's
 
have already been outlined in the section an "approach to research"
 
under "Project Outline and Strategy."
 

Some of the concern about ISRA's ability to plan and manage its
 
research portfolio is being addressed by the reorganization.
 
Criticism of the focus and the method of conducting research has
 
been partially addressed by the development of farming systems
 
research over the last decade. Farming systems research has
 
improved the definition of research problems and knowledge of
 
applicable technologies. It has also introduced an
 
interdisciplinary, on-farm research methodology now accepted and
 
producing research of greater relevance to farmers.
 

4 

The project will build on initiatives that ISRA has already
 
started through its restructuring and through its farming systems
 
program. It wil.l provide technical assistance in research planning
 
and budgeting to improve ISRA's system of defining its research
 
priorities, preparing and reviewing research proposals, linking
 
budget to priorities, and rationalizing its administrative structure
 
to reduce bureaucratic constraints on field research. At the same
 
time, technical assistance and funding of the small grants program,
 
will help ISRA address issues relating to its method of research,
 
encouraging farmer participation in planning and carrying out
 
research and building a tighter link between researcher and
 
beneficiary.
 

Financial management: A complete description of ISRA's financial
 
problems faced are found in tl;e financial analysis. It is clear
 
that a serious and growing financial crisis exists. Despite a
 
healthy percentage of GDP allocation to agricultural research, funds
 
are insufficient to operate the institution without continued
 
external support. Morale of staff and image of the institution are
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seriously affected. Research work is compromised by the failure to
 
assure sufficient resources on time. 
The wage bill, ISRA's largest

expense, has been reduced by the recent reductions in force, but

salary costs continue to absorb most of the GOS budget and

significant financial budgeting and management reform work remains.
 

At an institutional level, there is 
,n overall lack of
 
experienced personnel, the existing powerful computer system is

inappropriate and thus under-utilized, no system for indirect cost

accounting exists, and there is no 
information system enabling

senior management to make sound decisions on resource allocation.
 
Finally, budget controls are not respected and accounting for funds
 
is weak, slow, and inaccurate.
 

Technical assistance to ISRA to define its "noyau dur" or core

national research program will require corresponding assistance to
ISRA to train staff and institute a strengthened financial planning

and management system. Short-term in-country financial management

and accounting training is planned under the project.
 

Personnel management and development: ISRA has recently undergone

two reductions in force. 
 However, no personnel management system

exists to provide incentives to researchers, to attract or retain
 
scarce specialties, or to evaluate for selection out. 
No long-term

training plan for staff development exists. Donor funding for

administrative staff training has been limited in the past as donors
concentrated upon increasing the number of trained researchers in
 
agricultural sciences.
 

ISRA now employs a total of 558 Senegalese in 12 research
 
centers or stations including the Dakar headquarters.

Administrative staff and laborers make up a financially unhealthy
40% of the workforce. ISRA employs a total of only 53 women ofwhich 32 are secretaries and only six are research assistants or 
SUtperior technicians. 

4
Judgments about staff quality are difficult, given the lack of a


personnel evaluation system. 
ISNAR, is helping ISRA to develop a
 
system to evaluate personnel to permit promotions, selection out and

training decisions. 
A salary wage scale review is planned. ISNAR's
 
training needs assessment showed sizeable training requirements and

identified priority training needs, both short and long-term.

example, ISNAR estimates that annually four ISRA staff members 

For
 

should enter graduate programs (MS or PhD) to maintain researcher
 
levels and realign disciplines. ISNAR also recommended that four

members should begin undergraduate progams annually in order to
strengthen ISRA for internal recruitment for available researcher
 
positions.
 

Many of the identified training needs can be supported under the

project's planned degree-level training programs. Shortages in key

areas, loss of personnel due to resignations, pose important

constraints on training programs, particularly long-term. An

ISNAR-led review of resignations showed sensitive areas in both
 

-76 



- 62 

agriculture and non-agricultural disciplines, especially forestry,

sociology, computer science, areas of critical interest to the
 
strengthening of ISRA and the generation and measurement of natural
 
resources-based technology.
 

Based upon the design team's review of ISRA as an institution,
 
we feel that ISRA has the potential to become a viable, productive

national agricultural research system. It possesses important

assets including: 1) a sufficiently large, diverse, and well-trained
 
scientific staff; 2) a well-established research program addressing

the principal commodities in the major ecological zones; and 3) a
 
physical infrastructure and presence in the field. Additionally,

ISRA leadership is committed to essential institutional reforms and
 
has begun the important process of political consensus building.

Nevertheless, ISRA faces considerable institutional challenges: 
a
 
destabilizing financial crisis and a set of financial, research, and 
personnel management issues that must be addressed in a coherent
multi-donor coordinated framework. The project seeks to secure GOS 
commitment to long-term financial support to a core research
 
program. It plans to address inherent management weaknesses through

specialized training and improved systems management. The
 
development of a medium and long-term, problem oriented research
 
program will be a focus of the technical assistance team. A
 
sizeable participant training program will address continuing
 
training requirements at ISRA.
 

The project is a significant undertaking that will provide

technical and financial resources to ISRA at a critical point in its
 
development as an institution. Well conceived, well implemented but
 
flexible support to ISRA as its undertakes institutional reform and
 
grapples with its major institutional problems can make a very

considerable and lasting contribution to ISRA as a national
 
agricultural research institution.
 

E. Social Soundness Analysis 

The principal beneficiaries of the project are those farmers living 
in the reliable.rainfall zone (400 mm or higher) who experience

increased cropping systems productivity as the result of improved

management of natural resources. 
 The extent of those benefits will
 
depend on a number of factors: the willingness and ability of ISRA
 
researchers to develop a collaborative approach with both women and
 
men farmers; farmers' interest in participating in the research
 
process and the ability of private, non-governmental and farmers
 
organizations and extension agencies to encourage farmers'
 
participation; labor availability; and land and tree tenure issues.
 
Analyses of changing gender differences in knowledge and roles
 
related to natural resource management, in the different eco-zones
 
and ethnic groups, will be an important element of this research in
 
order to ensure that women as well as men farmers participate in and
 
benefit from this effort.
 

27 
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The ProjectZone
 

The project's zone covers virtually all ethnic groups in Senegal
 
with a diverse set of production and livelihood strategies. Within
 

this wide range, however, are certain trends which, while not
 

universal, are relevant to the vast majority of small farm
 

households. Of overriding importance, most small producers share
 

the problem of meeting family grain consumption needs. Many consume
 

their homegrown grains within six months of harvest, leaving them to
 

patch together alternative means of support during the rest of the
 

year.
 

Problems with traditional cash crops, peanuts and cotton, have
 

forced farmers to diversify into a variety of alternatives such as
 

cassava, melons, sweet potatoes, and pumpkins. Animals also play a
 

critical role, and most families raise at least small animals.
 

Where possible, farmers invest in larger animals, donkeys, horses
 

and cows. Tree crops and forest products supply food and income,
 

and sizeable income may be generated by orchard crops such as
 

mangoes, oranges and a range of local fruits and forest products
 

including medicines.
 

Some villagers, of course, head for the cities during the dry
 

season. 
Others rely on remittances from relatives already working
 

in urban areas or outside of Senegal. Fishing, food processing and
 

crafts are alternatives sources of income, and a recent ISRA/IFPRI
 

study shows villagers engaged in 35 different income-generating
 

activities, not including agricultural production.
 

Food security measures and the increasing diversification of
 

income sources have blurred traditional ethnic differences and
 

gender roles. While traditionally men have been responsible for
 

supplying food grain, either by producing or buying it, and women
 

charged with the vegetables, sauces and condiments, hard 
times have
 

forced both men and women to look for income generating activities.
 

The Role of Farmer Participation in Natural Rosources-Based 
Research
 

play a critical rule in farmers' strategy of
Natural resource 

opportunistic diversification, for example, farmers use leaves 

to
 

feed animals to produce manure to increase yields, revenues 
from
 

forest products to buy staple foods and forest foods to supplement
 

Many farmers already practice traditional methods of natural
diets. 

resources management, and it is in this context that farmer
 

part IcilelitI un in t'uroorch Is particularly important. To be 

offective ]SRA's, research agenda needs to reflect both men and
 

wuIlull Irj uurl. cuncurnu adl )ubjectvuu and Lake advantage of 

Indigeneous knowledge of local conditions.
 

This does not mean that on-station or in-laboratory research is
 

Laboratory, station and participatory research are
unimportant. 

Because ISRA, as most national agricultural
mutually reinforcing. 


research centers, has focused on top-down, transfer-of-technology
 

approaches to research and extension, the project needs 
to emphasize
 

farmer participatory rusearch processes through encouragement,
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incentives and resources in order to reach an appropriate balance
 
between the two.
 

ISRA's Ability to Do Farmer Participatory Research
 

While much of ISRA's research has been concentrated in the
 
laboratory or on-station and has followed a traditional,
 
transfer-of-technology model, it has been moving haltingly toward
 
more on-farm work and farmer pa-ticipation. The Production Systems
 
Research (PSR) teams funded in large part by AID's Agricultural
 
Research Project, have made regular progress towards greater
 
collaboration with farmers. Particularly at the Djibelor sub-station
 
and at Kaolack, researchers have begun to work closely with farmers
 
and with farmer organizations.
 

Several things might be done to overcome initial resistance to
 
participatory research. Joint study tours for ISRA researchers and
 
farmers to visit projects where farmer participatory research is
 
working well, Ivory Coast, for example; seminars to discuss the
 
principles and practices of farmer participatory research; practical

training for ISRA scientists in participatory research methods such
 
as rapid rural appraisal could be funded under the project. The
 
technical assistance team can help identify journals and conferences
 
to which ISRA researchers, particularly interested in farmer
 
participatory research results, can refer or submit their findings.
 

Farmer Interest in Collaboration with ISRA
 

The project seeks to encourage linkages between ISRA and
 
established farmer associations, village organizations and NGOs to
 
enhance participatory research, communication and dissemination of
 
an successful technologies. More than 25 well-established
 
associations, ranging in size from several hundred to more than
 
10,000 members exist already, and their numbers are rapidly
 
growing. A rew project, Le Programme de Recherche-Appui des
 
Associations Paysannes (PRAAP), funded by the Canadians and Ford
 
Foundation, aims to "facilitate participatory research and planning
 
activities'that strengthen the capacity of multi-village farmer
 
associations in Ghinea, Senegal, Mali, Guinea Bissau, and Gambia."
 
Headquartered in Dakar, the project will complement efforts under
 
the USAID project.
 

Moreover, some organizations such as CADEF, are already
 
participating with ISRA. They have approached ISRA with specific
 
problems and have worked with ISRA scientists to find solutions.
 
American PVOs such as Winrock and Rodale have also cooperated with
 
ISRA on research efforts, with Rodale focusing particularly on
 
natural resources approaches to increasing production. 

79 
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Women and Farmer Participatory Research
 

While it seems obvious that women farmers should be involved in
 
such research, for various reasons, they are often left out. One
 
major constraint on the participation of women in farm participatory
 
research is the lack of women either at ISRA or in leadership
 
positions in field organizations. Since there are only seven women
 
researchers among the 115 at ISRA, most interdisciplinary teams will
 
not have women. But putting women on the team does not ensure the
 
involvement of women farmers. The research agenda needs to include 
gender analysis and the participation of women farmers. 

The project can address this problem in part by focusing on
 
training women, including women at the lower levels of ISRA's Ataff
 
(technicians). In forming interdisciplinary teams, ISRA can hire
 
women as full-time researchers or as consultants to participate at
 
critical junctures such as in initial studies and needs
 
assessments. In selecting partner organizations, ISRA should
 
identify those that have strong representation by women. In
 
evaluating research, USAID and ISRA should consider gender issues
 
and in monitoring activities, reports should track the number of
 
women participating in research, both farmers and researchers.
 

Constraints to Farmer Adoption of Natural Resources-Based
 
Technologies
 

Labor constraints: Measures to improve natural resources management,
 
while often not capital intensive, tend to require significant
 
labor. Farmers will judge the importance of investment in such
 
technologies in terms of their labor opportunity cost. This will
 
vary according to season, the number of family members available to
 
work, and alternative sources of income. In degraded areas, where
 
food productior is more difficult, families are more dependent on
 
off-farm activities than in more productive agricultural zones, and
 
thus it may 14e more difficult to attract people to adopt
 
labor-intensive, yield-improving technologies in these areas. The
 
farmer's decision to invest labor in marginal areas is also affected
 
by the facE that labor invested is more risky due to limited and
 
variable rainfall.
 

Water shortage: Concerns about labor may be complemented by concerns
 
about the lack of water from wells or ponds during the dry season to
 
maintain tree seedlings, animals or living hedges. Some water
 
infrastructure is necessary for certain natural resources-based
 
technologies to get started:
 

Land and tree tenure: official regulations and customary rules that
 
may vary considerably between regions and ethnic groups can make a
 
significant difference in the incentives or disincentives perceived
 
by farmers looking at possible natural resources investments.
 
Conflicts are likely where land use patterns are changing, farmers
 
are making improvements on public or common lands, or areas are
 
recently settled.
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Tenure issues can be further complicated by religious, gender,
 
and ethnic issues. Sizeable tracts of land in the peanut basin, for
 
example, are devoted to commercial peanut production organized by
 
religious leaders, who are central to any discussion of natural
 
resource management there. Their commercial practices involve
 
cutting trees in order to cultivate vast tracts of peanuts using
 
mechanized equipment on fragile, sandy soils, and they have great
 
influence over small holders in the region. Their interests may
 
conflict directly with herders, largely Peuls who are semi-nomadic.
 
Land control, including fences and bunds, can cut passage of animal
 
herds and disrupt traditional migration patterns.
 

Group organ!.zation and leadership: Linked to questions of tenure and
 
water availability is the issue of village level leadership and the
 
ability of local communities to mobilize. Effective natural
 
resources management often demands actions by more than a single
 
individual. Getting villagers to collaborate will take leadership.
 
The extent this will happen will depend on ISRA's ability to
 
incorporate villagers into their research planning process. Also
 
important will be the support of religious leader in persuading
 
their followers to pursue more environmentally sound priorities.
 

Outlook Using genuinely participatory approach to research, ISRA
 
will collaborate with farmers' associations, non-governmental
 
organizations and extension agencies, to address the most important
 
aspects of the constraints outlined above. By combining farmers'
 
understanding of their local situation and political, and social and
 
technical sectors affecting productivity, with ISRA's technical
 
capacity, research planning will be able to account for variations
 
in natural resources management practices between villages and
 
climatic zones. The results should offer farmers a range of options
 
specifically geared to their needs. Farmers' associations will be
 
able to better assess the potential of long-term interventions and
 
overcome some of the organizational issues likely to arise in farmer
 
participatory research. The research should look closely at tenure
 
issues, and ISRA's social scientists should include tenure as part
 
of their pnalysis.
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VII. Monitoring and Evaluation Plan
 

I. MONITORING PLAN
 

Overview: Monitoring natural resources-based research is difficult
 
because the relationship between the provision of inputs such as
 
technical assistance, training, commodities, resource management
 
technologies and their direct impact upon food production or
 
increased incomes, is not always clear. Measuring the inputs
 
against farm-level "outputs" is complicated by long lead time
 
between technological generation, farm-level adoption, and
 
measurable impact. The "program level" nonitoring plan acknowledges
 
the difficulties in measuring such a process, especially, as this
 
project emphasizes farmer-assisted research and technology
 
development where hard data will be difficult to find. This project
 
will be monitored at both the project and program level. Indicators
 
for each level of monitoring will be established to track progress
 
against stated goals, objectives and project purpose. All
 
indicators referring to participants or beneficiaries (people-level
 
indicators) will be gender-disaggregated.
 

Project Monitoring: At the project level, the following project
 

components will be monitored: provision of inputs (technical
 

assistance, operating expenses and funds for training, etc), the
 

participant training programming, the technology generation and
 

transfer process. The project will monitor ISRA's capacity by
 

review of budgets, quarterly financial reports, training and
 

rt,:; ,,rtch p)r(jran pla ns and outlputs . The AlI) project officer will 

work with the contract team and ISRA counterparts to design specific 
,iiiiiaLiti j (LAviLluo, indicate itkonitoring activitics [or each 

component of the project the data to be collected, who will collect
 

and analyze the data, and the reports to be issued. As defined,
 

this is "routine" USAID project implementation monitoring largely
 

based upon annual workplans, and monitored in PIR meetings through
 

reports, site visits, and discussions with counterparts.
 

While discrete elements or components of the
Program Monitoring: 

project will be specifically monitored, as mentioned above (levels
 

of inputs,' personmonths of technical assistance, timely development
 
from the
and submission ok annual workplans, quarterly reports, etc. 


contract technical assistance), there is also need to review the
 

project at the output and purpose level as it contributes to the
 

overall Mission strategic objectives. Thus, a preliminary list of
 

indicators for each level of program monitoring is highlighted
 

below. Indicators have been developed for measuring progress on the
 

strengthening of ISRA as an'institution (financial management,
 

research planning and research management), for example.
 
Illustrative indicators have also been developed for measuring the
 

number and type of technologies generated, their adoption rate and
 

the economic and social impact of these specific NRMs based
 

technologies on farmer's fields. Some indicators can be considered
 

both "project" level indicators as well and programmatic level
 

impact measurements.
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Baseline: To assist in the quantification of the indicators for
 
both project and program level, the contractor will conduct a
 
"baseline" review. The baseline indicators will be developed
 
subsequent to the approval of the PP with assistance to be provided
 
by AID/W. The baseline review will describe ISRA's strengths as an
 
institution including such things as personnel numbers, linkages to
 
other institutions, GOS and other donor funding levels, and adequacy
 
of financial and administrative control procedures.
 

USAID will contract locally for a field-level review of existing
 
farmer utilized technologies and strategies for natural resource
 
management which will assess and quantify their present and
 
potential economic impact. This field level review is referred to
 
as a "technology inventory". It will systematically examine 1)
 
effective indigenous resource management technologies; 2)
 
technologies developed by ISRA and adopted or adapted by farmers;
 
and 3) technologies developed by ISRA but as yet not transferred to
 
farmers'fields. The development of the technology is not a static
 
process but rather a process of identifying what is being practiced,
 
what the agronomic or economic impact of this technology is, and
 
what are the constraints to further adoption of the technology. The
 
inventory work, to be carried out by local consultants with
 
assistance from ISRA and from the extension department, will involve
 
rural sociologists, agricultural economists, and agricultural
 
specialists in agronomy, soil science, etc. This "inventory" or
 
technology assessment will estimate current adoption rates and
 
identify constraints to further adoption of these technologies. The
 
field level review of existing technologies will be limited to the
 
prescribed geographic zone, i.e., areas receiving more than 400 mm
 
of rainfall annually. The scope and rationale for the monitoring of
 
the project at these various levels and for these various purposes
 
are discussed below.
 

Developing Farm-Level Indicators: Some project-level indicators may
 
also be relevant for monitoring program level impact. Thus,
 
indicators mvst be carefully developed (farm level pre-trial data
 
and data on ISRA as an institution, for example) to serve both
 
purposes. Developing specific, measurable and cost-effective
 
indicators~at the field level may require design or re-design of
 

certain of ISRA's research reports (see farm-level trials below).
 

USAID Monitoring Responsibilities: The Chief, Agricultural Research
 
Division, of the Mission's Agricultural Development office, will
 
have primary responsibility for coordinating the monitoring of the
 
progress of the pr'iject. In addition to periodic project monitoring
 
conducted by USAID (site visits, project implementation review
 
reports, review ot annual workplans), there will be two, semi-annual
 
joint monitoring reports issued by USAID and ISRA. These
 
semi-annual monitoring reports will be based on data provided by the
 
technical assistance team. The ADO project officer will also be
 
responsible for coordinating and ensuring a program-level monitoring
 
plan as described below.
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Monitoring at the Project Level:
 

1. Farm-Level Trials - Predicting and evaluating the impact of
 
technological change requires careful selection of farm-level
 
indicators such as returns to land, returns to labor, and
 
overall productivity of th, farm system (crops, animals and tree
 
products). Monitoring of farm-level activities is the
 
responsibility of ISRA's iesearchers (alone or in conjunction
 
with the T.A. and/or coliborating NGO/PVO's). However, the TA
 
team will design the monitoring system in collaboration with
 
ISRA to capture relevant social and economic impact data, not
 
just agronomic responses to the teclnology introduced.
 

2. Site Visits - Site visits conducted by USAID project office
 
staff either alone or in conjunction with ISRA couriterparts
 
provide another means to monitor progress. As the emphasis of
 
this project will be upon farm-level research and farmer
 
participatory research, field visits become an important means
 
of supplementing formal reports on project performance.
 

3. Farmer Groups/NGO's - To the extent possible, additional
 
field level monitoring will be done with the direct involvement
 
of the beneficiaries themselves as represented by either farmer
 
groups or NGO/farmer representatives.
 

4. Annual Work and Financial Plans- The annual workplans will
 
establish specific targets and dates for project-level
 
interventions. USAID will monitor the annual workplan against
 
annual objectives. However, it is possible to complete all
 

specific objectives for the annual workplan without having
 
impact upon the overall program goal.
 

Annual Joint Review: The joint review brings together senior
 

Mission management and GOS officials and key staff to review project
 

progress in the field. The annual joint reviews will assess
 
progress at 4both the project level and the programmatic level.
 

Other Means of Monitoring at the Project Level:
 

Audits - This project provides for a rigorous audit schedule
 

with audits planned beginning in year three and annually
 
Audits will be conducted by a private accounting firm
thereafter. 


in accordance with A.I.D. regulations. Audits will focus upon the
 

financial management and accounting systems set up for the project
 

by the technical assistance team.
 

Program Level Indicators:
 

The Mission has committed itself to careful program level
 

monitoring of this project. The data to be gathered link not only
 

to the Mission's CPSP but will form an integral part of the ovsrall
 

API reporting which is done annually. It is important to refine the
 
The MSI
indicators therefore to be monitored at the program level. 


ARIIM provides an excellent framework for this programmatic review.
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Their work defined four levels of indicators for agricultural
 
research:
 

Level I: Institutional Ba:e - to assess the institutional
 
capability and capacity;
 

Level II: technology Generation and Transfer - assessing the
 
rate and quality of technology developed;
 

Level III: Intermediate Impact - measuring progress made in
 
generation and transfer; and
 

Level IV: Long-Term Impact - extent to which the Development
 
Fund for Africa (DFA) objectives have been met.
 

This section, referred to a, "program Level" identifies a number of
 
indicators which merit consideration in the development of a 
1IIJ4AH-specific set of indicators. It develops a set of short and 
medium-term proxies for measurement of the relationship between 
project inputs and outputs linked to purpose level objectives. In 
arriving at these preliminary indicators (to be refined during year 
one of the project), the design team is indebted to the authors of 
the Management Systems Incorporated January, 1991 : -ir on 
Agricultural Research Impact Indicators Matrix (ARIlM) for 
establishing a framework for review of possible agricultural 
research project indicators. The design team concurs fully with the 
need to monitor the project at each of the four levels indicated in 
the ARIIM - the institutional base, the technology generation and 
transfer base, the intermediate impact and the long-term impact 
levels. In order to narrow the list to a mod-,'ate number of
 
indicators, Senegal and ISRA-specific indicatcrs have been
 
preliminarily identified as appropriate for the monitoring of
 
nattiral resources based aqricultural research technol oqy. The 
lollowinqt are i lusLratlvo of tha typesi of indicators have been 
,I,Va.lI,Ii.,,I iil 4,,l.'hI,,va,l ai1 Io lofw,l: 
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ILLUSTRATIVE BASELINE INDICATORS
 

Level I - Institutional Base: The following questions are provided 
to the contract technical assistance team to guide their development 
of a baseline study. These, or similar questions, will be answered
 
and progress against these indicators measured to serve as a means
 
of verifying impact at the institutional level:
 

1. What is ISRA's current capacity to plan, manage
 
agricultural research?
 

(a) adequacy of linkages with other national research
 
institutions;
 
(b) adequacy (number, gender representation, quality) of
 
contact, contracts and protocols with extension, NGO/PVO's
 
private sector, farmers' groups;
 
(c) organizational structure: personnel plan, revised proce
dures, research plans tied to annual budget and manpower plan.
 

2. What are ISRA's current Human and Financial Strengths?
 

(a) research budget by category and changes registered over time;
 
(b) numbers and training levels of researchers and staff;
 
turnover; and gender;
 
(c) financial management assessment (budget line items as
 
percents of total, as percents of agricultural GDP, financial
 
planning, internal control systems and budgeting);
 
(d) research station level staffing, ratio of technicians to
 
scientists.
 
(e) donor coordination on financing;
 
(f) maintenanc' of GOS support;
 

Level II - Technology Generation and Transfer:
 

What is the Output and Rate of Generation of Technology?
 
4 

(a) number and variety of "menu" technologies developed with
 
farmer participation and offered to extension services or
 
farmers;
 
(b) ratio of these technologies which respond to specific NRM
 
issues and to regional differences;
 
(c) source of technologies (domestic programs, regional, IARCs).
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revel TTT - Tntermedtat@.Tmpa evel: Farmer-level adoption is 
i111ortault atLuiuu.ing thliaduqulacy 0t "Vit" oL thu tuuhnoloyles 
'p I",, g 11I. Wh lI 1 l6 lli l34i6's a '1a1h1 t a l4111 -I,1vil 11111-11 w lI I li s ii41"11 ",Itl1 , 
andi analyzed tor agronomic research purposes, the project will also 
measure the number of farmer adopters, the rate of adoption, and 
their adaptation of t.ie technology for their own purposes. The 
following seeks to assess the technology from the farmers' 
perspective. 

What are the scope and level of Adoption?
 

(a) number of technologies adopted by type (specify);
 
(b) completeness of adoption of each technology;
 
(c) farmer assessment of technology (yield, disease resistance,
 
shorter maturity, sustainability, taste, etc.); by gender;
 
(d) % of land under technology at individual farmer level;
 
(e) % of village land under 'echnology;
 
(f) number of farmers adopting by type of technology, by farm
 
size and by gender.
 
(g) soil or water problems impeding adoption;
 
(h) sufficiency of supply of purchased inputs required;
 
(i) labor constraints;
 
(j) other (specify).
 

Level IV - Long-term Impact Level:
 

1. What have been the changes on Agricultural Productivity?
 

(a) change in yield, stability of yield, change in gross value
 
of production;
 
(b) contribution of tree products or animal products to net farm
 
income;
 
(c) impact upon on-farm investment 'soil conservation, live or
 
dead fencing, windbreaks, contour btnds);
 
(d) cropping intensity (animal mechanization, solid cultivation,
 
weed control, planting dates);
 
(e) technology related shift in farming systems (inter-cropping,
 
alley cropping,, use of organic matter).
 

2. What have been the Impacts Upon the Resource Base?
 

(a) changes in land use, farm size;
 
(b) percent of land with increased forest cover;
 
(c) erosion/sedimentation measurement.
 

BEST AVAUABLE
 
DOCUMET
 

mailto:Tntermedtat@.Tmpa
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II. EVALUATION PLAN
 

The NRBR project will have a seven-year life. Two external
 
evaluations are planned during this period, one after year four of
 
the project and a final project evaluation. Baseline data for these
 
evaluations will include the project logframe or logframes, if
 
amended, the baseline data gathered during year one of the project,
 
the annual reports and annual plans issued by the project, and the
 
annual research program reports issued by ISRA. The evaluation team
 
will review these documents, interview USAID and ISRA staff and
 
conduct field visits to research stations and to villages to assess
 
the project's progress and its impact. The evaluation conducted
 
after year four of the project, a "mid-term" evah.ation, will
 
measure progress in achieving the project purpose as well as
 
assessing the need for modifications to the project to ensure
 
project success or sustainability. An important component of the
 
mid-term evaluation will be the evaluation team's assessment of the
 
extLnt that project-financed financial management, administration,
 
research planning and research management activities have measurably
 
strengthened ISRA as an institution.
 

The final project evaluation will determine the success of the
 
project in generating and facilitating the adoption of NR-based
 
technologies by villagers (male and female and the distinctive
 
impact which may be measured), the impact these technologies have
 
had upon agricultural production, income, and the natural resource
 
base, the sustainability of the technologies introduced, and the
 
further need, if any, for continued support to agricultural research
 
in Senegal, including institutional strengthening.
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VIII. Con.!4tions and Covenants
 

Except as USAID may otherwise agree in writing, prior to the

initial disbursement under the Grant, or to the issuance by USAID of

documentation pursuant to which disbursement will be made, the

Grantee will furnish to A.I.D. in form and substance satisfactory to
 
A.I.D.
 

1. A statement of the name of the person(s) holding or acting

on behalf of the Government of Senegal and of any additional
 
representatives, together with a specimen signature of each
 
person(s) specified in such statement.
 

2. A statement listing the names of ISRA officials designated

to act as project director, assistant director and grdnts

coordinator for the project.
 

The project grant agreement will also contain the following

special covenants:
 

1. The GOS agrees to establish in conjunction with USAID an

evaluation program as part of the project. 
The evaluation program

will include:
 

a. evaluation of progress toward attainment of the objectives

of the project;
 

b. identification and evaluation of problems areas or

constraints that inhibit attainment of project objectives;
 

c. assessment of how such information may be used to overcome
 
problems;
 

d. evaluation, to the extent feasible, of the overall
 
development impact of the project.


4 

2. The GOS agrees to provide, by January 1992, office space

and furniture to meet the needs of the technical assistance team.
 

3. ISRA agrees to hold an annual workplan review with NGOs,

farmer associations, private institutions, extension agencies and

other partners collaborating in its natural resources-based research
 
program to review its annual plans.
 

4. ISRA agrees to develop protocols for farmer participatory

research on natural resources-based agricultural technologies with

NGOs, farmer associations, private institutions and extension

agencies to implement activities outlined in its annual workplan

review.
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6. GOS agrees to obtain a commitment from long-term

participant trainees that, upon completion or return from their
 
degree programs, they agree to work at ISRA for a period of time
 
equal to that of their training.
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SUBiJECT: NATURAL RESOURCES-BASED AGRICULTURE "RESEARCII 

JPROJECT (685-0285), ECPR GUIDANCE. 

1. THE ECPR MET ON APRIL 5 TO REVIEW THE SUBJECT PROJECT.
 
PlD. TE 
MFETING WAS CHAIRED BY JOHN HICKS, DIRECTOR,
OFFICE OF SAHEL WEST AFRICA. THE MEETING WAS ATTENDED BY 
REPRESENTATIVES OF AYR/SVA, APR/PD, AFR/DP, AFR/TR,. e__
GC/AYR, PPC/WID, AND BIIFAD. 'ilE MISSION WAS REPRESENTED

.Y DIRECTOR COLES, AS W4ELL AS RICHARD GREEN AND ROD KITE. DE 
THE PID WAS APPROVED. THE IfISSION SHOULD PROCEED WIT!UPROJECT DESIGN ANT) IS D)ELEGATED AIUTHORtITY TO AUTHIORI2E THE A 
PROJECT SUBJECT TO T[lE GUIDANCE BELOW AND AID/W APPROVAL 

'OF ItiPLEENTAT ION ARRANGEMENTS. 
{NFO 

2. ISSUE NO. I. WHAT IS THE APPROPRIATE PROJECT PURPOSE DIR.-
AND IS A RESEARCH APPROACH THE MOST EFFECTIVE MEANS FOR I)Do .ACHTYV]NG THIE 1111{1P6O1,17? 0* .-

CONT..
UNDER THE DFA MANDATE TO MlORE CLOSELY RELATE PROJ' ZT iLAIWMG.--
I,jV1'ISTM'INTS TO IMPACTS, REVIEWEIIS FELT THAT A MORE ADOAIPPROPRI ATE PURPOSE IS ON1E OF INCRI;ASING USE OF IMPROVED PUG
NATiIUAL RLSOURJE TECUHOLOGIES THAT ENHANCE AGRICULTURAL FFPIIPNO 
PRODUCTIVITY, ESPECIALLY SINCE THE PI) NOTES THAT A NUMBER csTO 

OF THE TYCHINLOGIES ALREADY EXIST AND NEED 
SMO

ONLYe" FIELD ASU, SYST 
VFRI FICATION AND REPACKAGING TO INCIREAI ADOPTION. mp 

IN ,INE '1DWITH A PROPOSED 1ORE AMBITIOUS PURPOSE, THE EMS
I-HOJ'I?'P COMMITIEE QUIS'IIONED WHETHER THE GREATEST cION,
COISTRAINP 'TO ADOPTION OF INOWN TECIINOLOGIES IS SUME F 
PA(T('R OTIIEII T AuA1UES EA IIC . lPIl PIl) INDICATES THAT A
 
11111011 I F All'lifAl, 
 iTEIi IhNi -h &s [ 'OCIIN G I ES CAPAhIl tll'i 

I II0 ASIN, SOIL FEw'I,IITY. AND PROIUCTIVITY ARE ALIUEADY IN 
}i -' I OUN A lih ' {; l .; WibI sl l .V ,J'[ l1 Kl 0, hil . V A I iA ISI ,Ki , WITH}l[ 
iII!' i 41.AI. ) IN (0'l' il : AIIEI. C(,NT'li I l S. WIT '1'F P1) DtlES 
1(811 {i'I..li W,!Y ''llfil l1s IN SYNLECA[. 1s" (oT SPIIIADING.t;'lll!' ViI'. T 1'1 I , 1 0 G,; ,I I, P 'I'VW ,\ ,. lA (,"' A N D T illF, '.N t, l1TI V I; l ' 
11'0) .AIY I NSiI I'I'li'l' OINAL,/I lll y ,IV IUII1,NT TO MAKE

It ~ II l4'll ~ 1,1,,~I ~ i 01, 1il:,I l'.'1% 1kil.II. 

lU IrI' . TI',F Ill " ,.4t. SHUlDi CONSI DIER A MOIIE AMBII'i'OUS 
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0(l'lll.i1 I1l'i1110 IAI v 'II Ir ':l TO 

1 
•v3I ' " i " IA :; i 'r 11 ov ' T 

'hAT M1K F. INJtVET'MEN'IIIT 1INIATIIiIAI IiK'SOUIGC , AhAPTI Vi1 
ItV3. fI I! ,,KELY TO YI ELD A IIICIIEIR IFTURN? 

FIiP!AS IS III PROJE'CI DE. lOIl SII OUI) lit1Oi MODIFYIG(I Oft 
UPACKAG ItI EXI STIN, 'rFCIIIiOLOGIES SO THAT COIIPTi, ElITARY 

,

PIIA IiAlI.,'iliSTICIS Alt' I11Oii 'OfiA'II)I/A'T'IACII . It1II I+ 'cyTIlE 

II1,'1ilV 1111i1 lli , ;S (iOY l i tA 01iE OFON-i1 i ,i: ONE - IIl THAN 

1OCilI NQ'IItG AND ,IELOPI.G S'TIIA'T.E:QIEs FOIl'0CIINOIOC II: f 
NVIF'I' VI,VY ,I;SSFMIt1ATI NC I NFORIMATION Oil IVI,:OIINICAL 
I*ACkAt i' Oil 'IT i :',TO I ... IV:lll . THII .OVi'llI WITII. 

.... 'll'll lllll11,5; 1N A1 1,OIIColDu. T A FU lll 

V..F,:Si.INTiT OF ((llfliT vX'IE:ItS ION SER (IllCI,1IIiI.IIG lION
f vISTOIIS ~e'X':IllY., 1111 P 

,1 ICES. 
G !; EN' ITt KS) UCH A S 1116-1 Ail hiPAiFMYi OI0A.N :?.A1, IONs.) AiI) 
,.AIIIII llHOW TliI,.A I CAN T' IIOUC'IIIVII'l'S 'ITl 

''I'I~' .'l il l'i'lll h (;lllllllNli 'ITil :
:'T i i AI Yit: lllll lll 

IPOSPI:T l Vk A, liIt h
llhTlliV. .,IT(,011hANT.. 

TiltK CIIiVT OF ISA'A. All]) ITS
 
', 


7. ISSUEl 110. . CIV IT11"STfTE 
I FPF11i)!,ll C 011 A VAli I ,TY OF )ON1ORi LUl''ORTi' , IS IT 'I'IIELY TO 
IlII''TAT? A NEW ISIVA IiESAIIli! I'IIOGRAMIN NATORAL.IEISO0U1CMS 

TlliE Pil AIID TII'. 1!ECk;IT AGIICULTURIE SECTOR' ANALYSIS 
INDICATE TfiAT WITH TIlE ENCOURAGEMENT O1.THE,DONORS ISRA 
HAS BEGtN A PROCVSS O' IMPROVING ITS' OVERALL MANAGEMENT, 
ALTHOUGH AS A PERCENTAGE O' AGRICULTURE-BASED"GDP' 

I.S..SENEAL'S INVFSTMiENT IN AGIICULTURE JIESEARCll 
PEliCENT.'..TIIE SECTOR.';ANALYSISSOIJSTA.tITI.AL AT.. AROUiD OiiE 

T iESE ..FUND S HAVE BEEN INA1)QUATE TO MEETPOI'Ti'OUT'TIIAT 
EVENSALARY COSTS. DURING THlE NEXT .SEVERAL..YEARS.MORE . 

TIIAil llALF OF ISRA'S FINANCING ILL ,COME FRCWDO.NORS, 711UT 

S'TILL" NARLY 20 PERCENT OF ITS CUIIRENT.FI Vk-YEAR'.PLAN IS
 
ANALYSISI RESEARCH
UIIIDERFINANCED, AND ACCORDING TO TIlE 


STATIONS AND FACILITIES ARE DETERIORATING STEADILY. TilS
 

RIFLVCTS All APPARENT IMBALANCE ETWEEl CURRENT/PLANNED 
DONOR IiNVESTMENT IN SPECIFIC IIFSEAICH .PROGRAIS AD GOS 

TUE STEPS THATFUNDING FOil RFCURIIVNT ISRA COSTS. DESPITE 
IS9A"HAS TAKVN'TO REDUCE RECURRENT.:COSTS.-TIROUGH .STAFF 

CAP CONTINUES'AlDtWOULD APPEAR.IITRENCIHMENT,.-A FIIIANCING 
IMPOSED OlTO iE FXACEhBATED WHEN A NEW RESEARCII AGENDA IS 

ASPECT OF'ITS RESEARCH
ISRA WITHOUT ELIMINATING SOME OTHER 
PROGRAM. 

THIS PROJECT PROPOSES EXPENDITURE OF $1 MILLION PER YtEAR
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'.r HAV . ALSO BEEN..
AFTER TIIV P'ACI)? SOIE SP

lY PAID BY ISRA ASFOCUS' PH1E IS11A RFrIlKAtiC.Ii tGENI^A. BUT 
.ThKl, 'IO IiHTTV'II 

l i.Ms O.V tTAKEl BY 
:v 'r s, 'TIIY, PI AIII''tF; HU.CKIPT AIIAIYSIS 


ANI) IOtlS' I C POLITICAL 'FOR
RItES:iUiv 
A YIN CIICIA,CIIISIS 

DOES NOTP AC'TUALLYTHE ,h N ITSELFI.iFOIIH. MOR'OVI :I, '1' lT.1UAWIISPRYEAI)
I lP/CA'. A SYllIO1. , NAI|II(1WI DI0' 'III 

]UO JEC',T COMITTTEE
'TO TII1E 
1-1tlA 'iM ( F PI'MITICIII.AiL CONCEItll 

0)OTOITFC O T0i THE'1'i1111' ' I Il IA;T OillY ' 
11l11U I' I :1 AL.LOCATEI) TO I,'.KA1T!;

.AIDCII I,It2 IIAII JStl.
IIATI OHlL I ' (KXCII VK oil
TO (CAIAIIl) ONLIY 1,1161M, P Nt',tl',T , 1IIA llp 

10111 III'Pi0 C'.'I1Ri' 110t41 ,,1 tNOOF 
phl1)Y Itl(:V:), I11 ; PtP 1 1' 

lAE IICI KItAl RI OINL.Y OIlP 
TER All . FEW'THATn.i~u, , AlND 

EIIGAC ED IN NIIIIS 15:I'S.NOWvIFSUItCll STATIOIN 

IS 'ill, ON1Y 
,i'E Iit'h JC'l' COlIttITHAE I.ECO lII[ZES '," aT lSIA 


I'' UTI IOi IWI'T
 , tLTU S,C l lD ALCiilG' 1, IIIIS;YiiFGA ,ESE A IMPIOV EIMENT OF ITS
AND CONTINUEDCAI*AIllI.I'Y,SIC ITICAtIHT FOR SIIECt,.'S 

CAPAC.U,'V.,IOIT'YIH1EIJ'P I.111K 
lIE IM I'Otl'L'ITITIS col .11Et'i TUATT,~'' 111 

AislWILL COINU ,,, TO K:~l' A C'Oil' LS,ll It 
11 

TI OF TIE SPECIFIOWN IG
'0I TIlE VAiUF IIN ITS

Al.41'1TOII lIE l'AI'1 ' 1SA'SlPROJECTiH IS IlSESEAjICII PlROPOSED, CONTll1 I'lTYl 0/ Wptl'PlI 
SOL,UTITON RAHIERl THAIN 

IISTITUTIONAL AtMA'I'MMI IIUD(MINI'Ai ,F1'GOFiiHY PiOBLEIM,ONII:lvt 11,11l 'P 01 l:09011 FIRMING AND 
, AlID DEPIEN DEICEIC PIANNIINOSTATE1 

Pt 11111' I S.
 

A NATIIIAL, RESOURCES

USAID IlII'LUIMEN'TS1I1YOtE AND ISIIA.CIIID/.EIC, THlE DOINOR COMMUIIPY
INISVlII,Al.,IIYSEAIICIilO11111 AM 

ESTABLISI A CL[AII SE" OF 
TP'AKE FOIVTIIllI STEVIS TO TSHOUL) RIELAT') IMPLEIEII'PA 'ION 

OtlJIECTIVI'S All)RFSEAIICIIPtiIOII'Y iE DESCIIlll'1) III THE 
AND 1ID?,,'PS. SUCH01 S'TOPS SHOULD 

PLANS KXAI 1IIIK WAYS TO S'TIENGTII 
PP. Tilt ilIS5,IOlI SHOULD 

H.FORM TiIIOOII SPECIFIC 
COIll IItiNT 'PTOISRA/GOS BU ILDING ON TIlt

I '11,PIRO.EC'lia'1VY/LI 'ViAIITS INCOlrTiuTl INVES''IIENTSKISSION'SFROM ALL OF IlE
LVI'.AG TIlE PROP'OSED AGIII',IlLTUIIE SECTOR 

INCLUI'NIGNArIdl.III,TUIIE, INCRY-ASINGCONSIDER
.i]; MISqlOII SIOUILD ALO

GIAItI' NPA. ISt1Hk MANAGEMENT RATiER 
FOR OVERALL 

Tiff LEVi:I, OF SSISTANCE ON TII. AID-ASSISTANCEM1OS' IANAGEI.ENTTIHAN CONCEMNTIiAI'E THE ISRA AGEND .
COlM1OlENT'IIESOIIIICISFUIIDLD NATURAL 

OF 
EXPECTS IsR., ro dF 

WIRE Till: MISSIONEXPLAIN OFTl';E PP FRIOULt) AND GOS COVERAGE 
WITH RESPVCT TO INSTI'I'TOIIAL, CAPACITY 


COSTS BY PACOD.
fCIIUlIR£NT 
FOR RESEARIICIESEIRVED31 SHOUtL.D FUNDS BE 

T4. ISSIIV 1O. 
WITH NON - GOVEIRNMEr ORGANIZATIONS,

AND PROTOCOLS 11OW CAN,*THISGIANTS AND iINPtlp SUPPI.IV,"!;- AND 
MAhtl ORGANIZAPIOIIS 

lIE MOST DEIANI-DIVEN?FUNDING 
TO TII'SV,FORt GRANTSMILLIONMASIDETIl iROJECT SETS 

COI ' T T I'KE WAS CONCEIRN"D THAT 
TIl, PIIOIVT.OPCANIZATIONS FOl RIlE ISISEAICHITIHAT 'V1' CLI.NiT 

'rl%15 A'PPRIOACII IMPLIED 

STATE 1i0946/0 
2 

I"I to1llL0ASs 

BEST AVAILABLE 
DOCUMENT 

http:SUPPI.IV
http:RFrIlKAtiC.Ii


A II 1Jl,IU ::i .'a'(i!!, .E lI I lVl (l ShA OiH, It((lt fl Il~iOA lIA S1I'RAl' IlNO
 
rfl* COS) .ll iI js S CoIici':rI:s ,, ,A D TO THE
'..'...1) 1.. . 11'' O1!, ,,;S CH II ; :I . 1 ( 0 (O)i'illp Fiji) 

' Il;,i.i I T I .. iF: 4011i C.Ai111 l ) oill'm ImY(jI;.Ail i Z,'TIfON:; V0111It1l. ;J'8 f, ) 0 I ' .AI, I i;l A c I 1~ II V'.; VA6 , 11 I'llh1 ii';N 

' 0111I;iSI"O ItlICATED TlAT I' WAS WELL AWA HY OF TwO .S
mlohAI I'/AZATIOIJS --- Wl tllOO{ Alllj !O)AI, -- CONDUCTI NG- QUALITY
ll01OVA''TVE ADAPTIVE RESEARCH IN SENEGAL AND THAT AT LEAST
TrWO Oq'IIPHS ETST. TlE COMMIITTE W.S LESS CONCEIiN.ED WITH
1IJ HII0T 11 TSt11 ORGANIZAT'IIOI S TH AI WI TH FUN DING COMMUITY 
OlIIIAI ITATIOIS NOT' CONST ITITED Oil QUALIFIED TO CONDUCT 

W11ILY TilE COMMITTEE POUND THE GENERAL APPIIOACII'OF ENGAGINGQUALIFIE) IIOI-GOVERNMENT ENTITIES TO U.NDERTAKE RESEA CHl AN
ATTRACTIVE FEATURE OF THE P'lOJECT, IT WAS CONCERNED THAT 
THE IMMEDIATE GAINS FROM FlNDIIG THIS DECENTRALIZED
APPROACH NOT. ]IE A'T THE COST OF UNDERMINING ISRA'S LIMITED
CAPACITY. 0 NE APPROACH DISCUSSED FOR STRENOTIENING ISRA'S 
RESPONSIVENESS TO FARM'ER NEEDS WOULD BE TO ESTABLISII
PROTOCOLS 'OIl THE PRIVATE SECTOR T0 CONTRACT WITH ISRA TO 
COIDUCT RIESEARCH OF PARTICIILAIR INTEREST TO TilE PRIVATE 
SECTOR. TlIlS VOULD LEAD TO BETTER DOWN STREAM LINKAGES 

141T1'11 TPill Ell) USERS, S0 THAT 'PECHIINOLOGIES AND EII) PIODUCTS
Ali' I'll UTILIZED. TllI; 0)O1I.D ALSO

1 
OPEN TIlE II ,S'AIICII

£ETAV'LISHMIUT TO ADDRESSING ISSUES AND PROBLEMS OF
SPECIALIZED INTEREST, INCLUDING HlIGI-VALUE CROPS, THAT hAY
3PFN PRODUCTION OPPORTUNITrIES 101R MANY OTHER GROWERS.
Ji DFR THIS PROJECT NUOS COULD bE SUPPORTED FOR TlE :
i-FVELOPI'IENOF LINK(AWES WITH PROCESSORS AND. OTHER '?IIVATE
k-YNTS TIIAT'COULD 1MULTIPLY PRODUCEOR NEW TECHNOLOGY FOR 
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IUl' 111
IIt I . 

I) yi,'li Ou 1:II' CAIIILYVil11 	 'Chi lli/,.i:c . I l Y -*-. :2 IIA 1IT '0 OUT 

AIAIYX il2 Of) TilE hAIJ'IT;I; 'dAl,'.
ONL.Y AF'TEII All Illi'I''1l't'I'IONAL 

KINOWLEIG OF''Pl0 ',ECIIIGIAL CAPACITY,co(,'CL.UDES 'HIA'l' IT IAS 
IC LII'Tl1iE .'OUliC IS SU ES, ANDI ATIAI)ALT I1iSI: HFKGALYSE A( 

E)PEIITS AND/OilV'TAI'II,SIEIi LINK,'-' WI'PH SENEGALE'JE 
IT I ES TIHAT P1)015 (2ShE EIllPIIOPIAM SIUSI'AI IIAillI, I''Y;

('0l1'1ll 
SHOL D VAIRIOUJS OP''IONS, SUCI AS A 

I. IISSION II, EXAIII l)IY 
J S Atl IIC01 .,[!,,TO RE'VI EW IIESEAiCII1

p111!1,1 C/PIl [ VA'I' IC)L, 
S OIllD IsE LIMITEID TO
 

I.IOV-0AISt 3) SUI'PORT 'I'OOTHI,'I Il110S 
IN !iK'IIlO .... A(2EIII)AS AND INKAIICIWI' PA'PI ON 
 ' MISSIONTIll;T'(2IIlOIOGY q'liAIS I0'1{;AlNDI, ) I)DUIIINC 	 PP D '5II2 

NOOS ANI) FARMEROF FUNDIN1G
VIABI lITYSHOULID SWTf.Y THE 

Atl) SU CI OGANIZA'IONS 

OR1GAI LA''ZION S TO (OIPHRACT WITH 11 SRA 

AND 1OI)ALE TO CONDUC'T SI'E(IFIC IIESEAICII/TItIALS.
AS WHIIIIOCK 


FROJECT COMPONN''
VOil II PLEIlMllTI 1) '110IS
TIIF AIIIIANGFI'ITI'PS 

.:iIOUlD HE FULLY DESClIi NEI) If TlHlE PP.
 

TH{iE LONG-TEfM 
110. 4 ; WOULD IT liE BENEFICIAL TO , I SSUIY 

OF ISRA 'O OFFER ISEARCH GRANTS
DEVELOP'IVNT"k'STITUTIONAI, WOULIl SUCH

'PO COIIDUC'' lIESKAR1(2) AT ISIIA?
'TO ISIIA FIPLOYEES 


"S ALAIIY SUPPLEMIEN'S"?
1iAll'I'S CONSTI''U'PTE 
OVFIl TIE

TO PROVIDlE NEAIILY ,1000,00
TNl1 PROJ1ECT PIOPOSES llOlMBY SCIEN'ISTS 

IINOVAT
I'IVF PIIOPOVAES SUB1,ITTY1D

1.oP FOll 	 0 NNATURALIESEAIICII
I,1iAAND OTIMIi INUST ITUIONS FOIl 

ASSI STANTSFOi HYSEAR1ChL
{; ;OUiiCESBI)ASYI) q'CIINIOLOVIl S. 
1 ISSUES 	 IN SENEGAL, AND FOR
 

TO WORK OI RESEARCH

'STLJI)Y lUG RESOURCE 1IIANAGEMI' 

SAIIIATICALS 


'rO TIIE PIOJECT O1JEC'rIV):S. SEVERIAT, MEMBERS
ISRIA STAFF APPLYING ORl 	 OF TlE: 
IliT,EAT'D THIS WOULD llE 

COMITTIY QUEs'VIONIED WIlE'PlIMltPH1OJ.E3CT 	 GRANTS MIG11' 
'OEFOR ISIA STAFP AND WHEHE''IIEI SUCII 

AIIIIOPIII 	 BY ATTRACTINGE ISItA'S 1ESKATICIH AGENDA 
'{'{:D TO lllllYEIIMI 

RESFARCH PROJECTS?FROM OTIIE PIIORITYIlsAIIIlS 	 TOWOULD
AWAY 

'1lAT 'T'ATIEY ,XPC'1' Tilt GRAN''S 
IISSION GLAIIDFIElI'llf 	 ''ill;

AKIN TO A SABBDATICAL WHERE 
P, USED TO FUNlD SOMETHING 


'IlE ISIIA PAYROLL."
9VFSF AqC1EItk I.OFF 


DESIGNED
OF THE PROJECT SHOULD WBE 
611IDANCv. 'PIllS ELE2M E N ' 	 TOGRAII'S TO 0110AlIZAPIONS, GRANTSsO ' 'lA'l', AS WI'I'H 


'1O 'i'THE POJECT 
PURPOSE.
C'LOSYLY RELATE'DIN{DIVIDUALS AIWE 	 AND ADDIIESSTll:E RLA/DAKAflCONSULT WITIHTPIF MISSION SHOULD 

PP.
TlE SALARY SIUPPLFMINT ISSIJF IN' THE 


BE IMPLEMENTED?
SIOUII) TIE PiOJECT
i,. ISSUE 110. 5 H10W 

ASHAS BEEN ESTABLISHED 
T'lV TITL, XII COIiTIIAC'TINe..-HOD}2 

TllS 
AI:K CI:Yl IC],I(2Y VOl A(21I(:ljI''IJIIAL IIESEAIIC2I PIROGlIAMS. 

INFUN)E) TIRIOUGHII TITLE XIIAIl Y IYli!,
WOU O III,I(,'iT WOILIl) 	
PItD
'i'HP1, PROPOSES NOT USING1
 

THIE (U11NAIDNCE.
F'URI''IIEIIANCE OF 
DOES NOT PRESENT AN ARGUMENT FOR AN
 

TI'ILF Yl[ BUT 

TO TIl, TTTLE XI1 POLICY. THY MISSION HAS
 

11y.CEPTTON 	 IN
I' PUI FER S NOT USING TIT LE XI
ST'ATEl 'I'nITATLI5INfS'QIII'NTI,Y 
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O!illf 'iO ATTRACT Ili' I VS'l' 
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0N 1h .OOG ,S Ti SOI L PIIODUC'iYilYY A1jI I1OACII ENliANCI NH 

1!IAD'S POSITION IS THAT THIS SIOULD BE A TIT'LE XTI 
FOCIifMENT. IN ORPEH TO MAXIMIZE THE MISSION'S CONTIOL 
O T'1Il1SUPPOIIT TO ISlA, lII'AD SUGGESTS TilAT THE MISSION 
.VSIGN Til, PlIOJI, CT (iHATlll THAN A COLLABORATIVE DESICllN) 

Al III A 'Hi TERi.M CF IiLl', li NCE FOll IMIIElE NTATION 
fIICOlillAG TITLE XII A'PII1 CAIJTS TO TEAM UP WITH tiO-
I111TYI(I9,'I 'Y P q'ITIIS WITII TI E SPECIAIIZED EXPERIENCE

l''ll I'll 0.1li.(,T,AI,.i1I!OII ATt 01 Tll:; 

.ANOT'l''i I I Pli'.lENTATI ON OPT1 ION ALTO IIETHWO .II) iE TO iELY 
OV CI'N'IiII,LY OH IIEHIOldQI ,!Y N lNI)I) IINS AIICII AC'T'IV ITTIES -
TIIE CRSPS (COI.,A OHATIV.E l!SEAhiCll SIUPPOII' P OGRAMS) AND 
TPIE IARC (INTriNA'I'IONAI, AGRICULTURE RESEARCH CENTERS) 
REGIONAL NETWORKS -- FOR TECIINICAL ASSISTANCE. THESE 

ANDOHicANIZoATIONS ARE ALAFADY REPRESEJTED IN THE REGION 
KNOW TiHY' ACTORS IN ISIRA, AS WELL AS TilE TECHNICAL ISSUES 

CLIMATES WORLDWIDE.'T'HROUGHOUT THE SAIIEI AND FOR SIMILAR 
Till' 01lij IIFPI(ESYNT U.S. TITLE XII INSTITUTIONS. IN THIS 
sCFNAR(IO, 'I'ECHNICAL ASSISTANCE )'ROM THESE INSTITUTIONS 

LESS THAN USING AWOULD BE PRIMARILY SHORT-TERIi AND COSTLY 
LARGE CONVENTIONAL TECHNICAL ASSISTANCE TEAM. 

FURTHER EXAMINE THE THREEGUIDANO. Till.MISSION SHOULD 
PIIOR TOIMPLEMYNTATION OPTIONS OUTLI NED ABOVE. 


FINALIZING TIlE PP, TIE PREFERRED IMPLEMENTATION APPROACH
 
FOR AID/W REVIEW ANDAND ,JUSTIFICATION SHOULD B., SUBMITTED 

APPROVAL.
 

IT IS NOTED IN TlE PIDT. MONITORING RESEARCH IMPACTS. 
GUIDANCE WILL NEED TO BE PROVIDED ON APPROPRIATETHAT 

MONITOR RESEARCHMECHANISMS TO 1BUILD INTO TlE PROJECT TO 

STATE 1301946/03
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IMFACTS . 1IIILE PARTICULAR hTTENTION WILL liE NEEDED TO 

IONITORI TIlE IMPACT THAT PIIO,ECT INVESTMENT WILL HAVE ON 
IS IMPORTANT TO INCORPORATEAGRICULTURE PRODUCTIVITY, IT 

',11iS CONCERN INTO TilHE INSTIT'UTIONAL DEVELOPMENT APPROACH 
ISRA. IIENCF THE BROADER ISSUE

TIIA'P is BEING PROMOT11) WITH 
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50(1) - COUNTRY CUE 

Listed below a a utory criteria
 
applicable to the eligibility of countries to
 
receive the following categories of assistance:
 
(A) both Development Assistance and Economic
 
Support Funds; (B) Development Assistance
 
funds only; or (C) Economic Support Funds
 
only.
 

A. 	 COUNTRY ELIGIBILITY CRITERIA APPLICABLE TO
 
BOTH DEVELOPMENT ASSISTANCE AND ECONOMIC
 
SUPPORT FUND ASSISTANCE
 

1. 	 Narcotics
 

a. Negative certification (FY
 
1991 Appropriations Act Sec. 559(b)): Has
 
the President certified to the Congress
 
that the government of the recipient
 
country is failing to take adequate
 
measures to prevent narcotic drugs or
 
other controlled substances which are NO 
cultivated, produced or processed 
illicitly, in whole or in part, in such 
country or transported through such 
country, from being sold illegally within 
the jurisdiction of such country to United 
btates Government personnel or their 
dependents or from entering the United
 
States unlawfully?
 

b. Positive certification (FAA
 
Sec% 481(h)). (This provision applies to
 
assistance..ofany kind provided by grant,
 
sale, loan, lease, credit, guaranty, or
 
insurance, except assistance from the N/A
 
Child Survival Fund or relating to 
international narcotics control, disaster
 
an-4 rfi;uee relief, narcotics education
 
and awareness, or the provision of food or
 
medicine.) If the rcipient is a "major
 
illicit drug producing country" (defined
 
as a country producing during a fiscal
 
year at least five metric tons of opium or
 
500 metric tons of coca or marijuana) or a
 
"major drug-transit country" (defined as a
 
country that is a significant direct
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source of illicit drugs significantly 
affecting the United States, through which 
such drugs are transported, or through
which significant sums of drug-related
profits are laundered with the knowledge 
or complicity of the government):
 

(1) does the country have
 
in place a bilateral narcotics agreement
 
with the United States, or a multilateral
 
narcotics agreement?
 

(2) has the President in
 
the March 1 International Narcotics
 
Control Strategy Report (INSCR) determined
 
and certified to the Congress (without
 
Congressional enactment, within 45 days of
 
continuous session, of a resolution
 
disapproving such a certification), or has
 
the President determined and certified to
 
the Congress on any other date (with
 
enactment by Congress of a resolution 
approving such certification), that (a)

during the previous year the country has 
cooperated fully with the United States or 
taken adequate steps on its own to satisfy 
the goals agreed to in a bilateral 
narcotics agreement with the United States 
or in a multilateral agreement, to prevent 
illicit drugs produced or processed in or
 
transported through such country from
 
being transported into the United States,
 
to prevent and punish drug profit
 
laundering in the country, and to prevent
 
and 4punish bribery and other forms of
 
public corruption which faciltate
 
production or shipment of illicit drugs or
 
discourage prosecution of such acts, or
 
that (b)' the vital national interests of
 
the United States require the provision of
 

c. Government Policy (1986
 
Anti-Drug Abuse Act of 1906 Sec. 2013(b)).
 
(This section applies to the same
 
categories of assistance subject to the
 
restrictions in FAA Sec. 481(h), above.)
 
If recipient country is a "major illicit 

drug producing country" or "major
 
drug-transit country" (as defined for the
 
purpose of FAA Sec 401(h)), has the
 
President submitted a report to Congress
 

N/A
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listing such country as ona,: (a) which, 
as a matter of government policy, 
encourages or facilitates the production 
or ditftributlon of illicit drugs; (b) in 
whiil any s;vnior off Iciril of tll) 
*i~viii'nimintiit elijtd( *L I li, enc ourur( , or 
Im: I 1,.11 *l6.,tu1.l1,2 ILt t(ItII.luil urL dltilrliltitlull 
of illecgal drugs; (c) in which any member 
ul a U.:;. Guvel'raiiusut ageJL3Ly hiti 1juu'tlred 
or been threatened with violence inflicted 
by or with the complicity of any 
government officer; or (d) which fails to 
provide reasonable cooperation to lawful 
activities of U.S. drug enforcement 
agents, unless the President has provided 
the required certification to Congress 
pertaining to U.S. national interests and
 
the drug control and criminal prosecution 
efforts of that country?
 

2. Indebtedness to U.B. citizens
 
(FAA Sec. 620(c): If assistance i. to a
 
government, is the government indebted to 
any U.S. citizen for goods or services NO
 
furnished or ordered where: (a) such 
citizen has exhausted available legal 
remedies, (b) the debt is not denied or 
contested by such government, or (c) the 
indebtedness arises under an unconditional
 
guaranty of payment given by such
 
government or controlled entity?
 

3. Seizure of U.f. Property (FAA 
Sec. 620(e)(1)): If assistance is to a 
government, has it (including any 
government agencies or subdivisions) taken NO 
any action which has the effect of 
nationalizing, expropriating, or otherwise
 
seizing Jwnbrship or control ok property 
of U.S. citizens or entities beneficially
 
owned by them without'taking steps to 
discharge its obligations toward such
 
citizens or entities?
 

4. Communist -countries (FAA Sees.
 
620(a), 620(f), 620D; FY 1991
 
Appropriations Act Secs. 512, 545): Is
 
recipient country a Communist country?' If
 
so, has the President: (a) determined
 
that assistance to the country is vital to
 
the security of the United States, that
 
the recipient country is not controlled by
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the international Communist conspiracy,
 
and that such assistance will further
 
promote the independence of the recipient
 
country from international communism, or
 
(b) removed a country from applicable
 
restrictions on assistance to communist
 
countries upon a determination and report 

to Congress that such action is important
 
to the national interest of the United
 
States? Will assistance be provided
 
either directly or indirectly to Angola,
 
Cambodia, Cuba, Iraq, Libya, Vietnam, Iran
 
or Syria? Will assistance be provided to
 
Afghanistan without a certification, or
 
will assistance be provided inside
 
Afghanistan through the Soviet-controlled
 
government of Afghanistan?
 

5. Mob Action (FAA Sec. 620(j)):
 
Has the country permitted, or failed to 

take adequate measures to prevent, damage
 
or destruction by mob action of U.S.
 
property?
 

6. OPIC Investment Guaranty (FAA

Sec. 620(l)): Has the country failed to 

enter into an investment guaranty 

agreement with OPIC?
 

7. Ueizure of Gl. Fishing Vessels
 
(FAA Sec. 620(o); Fislhermen's Protective
 
Act of 1967 (as amended) Sec. 5): (a) Has 

the country seized, or imposed any penalty
 
or sanction against, any U.S. fishing
 
vessel because of fishing activities in
 
intonational waters? (b) If so, has any
 
deduction required by the Fishermen's
 
Pjotective Act been made?
 

8. Loan Default (FAA Sec. 620(q);
 
FY 1991 Appropriations Act Sec. 518 

(Brooke Amendment)): (a) lhas the
 
government of the recipient country been 
in default for more than six months on
 
interest or principal of any loan to the
 
country under the FAA? (b) Has the
 
country been in default for more than one
 
year on interest or principal on any U.S.
 
loan under a program for which the FY 1990
 
Appropriations Act appropriates funds?
 

NO
 

NO
 

NO. OPIC Agreement
 
signed 6/12/63
 

NO
 

(a)NO
 

(I) NO 
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9. Military Equipment (FAA Sec. 
620(s)): If contemplated assistance is 
development loan or to come from Economic 
Support Fund, has the Administrator taken 
into account the percentage of the N/A 
country's budget and amount of the 
cuuntry' l oUltcJ exchange or other 
ro:i;oureos i;pc.int on military equipment? 
(Reference may be made to the annual 
"Taking Into Consideration" memo: "Yes, 
taken into account by the Administrator at 
time of approval of Agency OYB."1 This 
approval by the Administrator of the 
Dperational Year Budget can be the basis
 
for an affirmative answer during the
 
fiscal year unless significant changes in
 
circumstances occur.) 

10. Diplomatic Relations with U.S.
 
(FAA Sec. 620(t)): Has the country
 
severed diplomatic relations with the
 
United States? If so, have relations been NO
 
resumed and have new bilateral assistance
 
agreements been negotiated and entered
 
into since such resumption?
 

11. U.N. Obligations (FAJ% Sec. Yes. Arrearage was 245,961 
620(u)): What is the payment status of A/O 5/31/91. 
the country's U.N. obligations? If the Taken into account by the 
country is in arrears, were such Administrator at the time of 
arrearages taken into account by the approval of the Agency 0YB 
N.I.D. Administrator in determining the for FY 91. "
 
current A.I.D. Operational Year Budget?
 
(Reference may be made to the "Taking into
 
Consideration" memo.) 

12. International Terrorism
 

a.- Sanotuary and support (FY
 
1991 Appropriations Act Sec. 556; FAA
 
Sec. 620A): Has the country been
 
determined by the President to: (a) grant
 
sanctuary from prosecution to any
 
individual or group which has committed an NO
 

act of international terrorism, or (b)
 
otherwise support international. terrorism,
 
unless the President has waived this
 
restriction on grounds of national 
security or for humanitarian reasons?
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b. Airport iocurity (ISDCA of 
1905 Sec. 552(b). Has the Secretary of 
State determined that the country is a 
high terrorist threat country after the 
Secretary of Transportation has 
determined, pursuant to section 1115(e) (2)
of the Federal Aviation Act of 1958, that 
an airport in the country does not 
maintain and administer effective security 
measures? 

13. Discrimination (FAA Sec.
 
666(b)): Does the country object, on the
 
basis of race, religion, national origin
 
or sox, to the presence of any officer or 

employee of the U.S. who Is present in 

tillL, Ii, I] d1.14:11 4:- i'y I'r' jijlt. oII huIIIIII' 
development programs under the FAA?
 

14. Nuclear Technology (FAA Secs.
 
669, 670): Has the country, after August
 
3, 1977, delivered to any other country or
 
received nuclear enrichment or
 
reprocessing equipment, materials, or
 
technology, without specified arrangements
 
or safeguards, and without special
 
certification by the President? Has it
 
transferred a nuclear explosive device to
 
a non-nuclear weapon state, or if such a 

state, either received or detonated a
 
nuclear explosive device? If the country
 
is a non-nuclear weapon state, has it, on 
or aiLer August 8, 1985, exported (or 
attempted t export) illegally from the
 
United States any material, equipment, or
 
technqlogy which would contribute
 
significantly to the ability of a country
 
to manufacture a nuclear explosive device?
 
(FAA Sec. 620E permits a special waiver of
 
Sec. 669 for Pakistan.)
 

15. Algiers Meeting (ISDCA of 1981,
 
Sec. 720): Was the country represented at 
the Meeting of Ministers of Foreign 
Affairs and Heads of Delegations of the 
Non-Aligned Countries to the 36th General
 
Assembly of the U.N. on Sept. 25 and 28,
 
1981, and did it fail to disassociate
 
itself from the communique issued? If so,
 
has the President taken it into account?
 
(Reference may be made to the "Taking into
 
Consideration" memo.)
 

NO 

NO
 

NO
 

Yes. Senegal "reserved 
orally . hasSuchccoun 
taken into account. 

/09,
 



16. Military Coup (FY 1991 
Appropriations Act Sec. 513): Has the 
duly elected Head of Government of the 

country been deposed by military coup or 

decree? If assistance has been 

terminated, has the President notified 

Congress that a democratically olectod 
government has taken office prior to the 
resumption of' assistance? 

NO 

17. Refugee Cooperation (FY 1991 

Appropriations Act Sec. 539): Does the 

recipient country fully cooperate with the 

international refugee assistance 
organizations, the United States, and 

other governments in facilitating lasting 

solutions to refugee situations, including 

resettlement without respect to race, sex, 

religion, or national origin? 

YES 

18. Exploitation of Children (FY 

1991 Appropriations Act Sec. 599D, 

amending FAA Sec. 116): Does the 

recipient government fail to take 

appropriate and adequate measures, within 

its means, to protect children from 

exploitation, abuse or forced conscription 

into military or paramilitary services? 

NO 

B. COUNTRY ELIGIBILITY CRITERIA APPLICABLE 

ONLY TO DEVELOPMENT ASSISTANCE ("DA") 

1-. Human Rights Violations (FAA Sec. 

116): Has the Department of State 

dietermined that this government has 

engaged-inca consistent pattern of gross 

violations of internationally recognized 

human rights? If so, can it be 

demonstrated that conte.mplated assistance 

will directly benefit the needy? 

NO 

2. AbortioniL (FY 1991 Appropriations 
Act Sec. 535): Has the President 
certified that use of DA funds by this 

country would violate any of the 

prohibitions against use of funds to pay 
for the performance of abortions as a 

method of family planning, to motivate or 

coerce any person to practice abortions, 

to pay for the performance of involuntary 

NO 

#/
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sterilization as a method of family
 
planning, to coerce or provide any
 
financial incentive to any person to 
undergo sterilizations, to pay for any
 
biomedical research which relates, in 
whole or in part, to methods of, or the 
performance of, abortions or involuntary
 
sterilization as a means of family
 
planning? 

C. 	 COUN4TRY ELIGIBILITY CRITERIA APPLICABLE 
OILY TO ECONOMIC SUPPORT FUNDS ("ESF") 

Human Rights Violations (FAA Sec. 
502B): Has it been determined that the 
country has engaged in a consistent 
pattern of gross violations of
 
internationally recognized human rights? 
If so, has the President found that the 
country made such significant improvement 
in its human rights record that furnishing 
such assistance is in the U.S. national 
interest? 



6C(2) - ABOISTANCH CHECKLIOT 

Listed below are statutory criteria
 
liPliciible to the assistance resources
 

theirselves, rather than to the eligibility of a
 
country to receive assistance. This section is
 
divided into three parts. Part A includes
 
criteria applicable to both Development
 
Assistance and Economic Support Fund resources.
 
Part 1 includes criteria applicable only to
 
Development Assistance resources. Part C
 
includes criteria applicable only to Economic
 
Support Funds.
 

CROSS REFERENCE: IS COUNTRY CIIECKLIST UP TO 
DATE? 

A. 	 CRITERIA APPLICABLE TO BOTH DEVELOPMENT
 
ASSISTANCE AND ECONOMIC SUPPORT FUNDS
 

1. Host Country Development Efforts a. N/A

(FAA Sec. 601(a)): Information and b. Project will help private
conclusions on whether assistance will famnrs Lest natural resurces
encourage efforts of the country to: 1xwod tLhnogles to inmcrw tfr 
(a) increase the flow of international prodIttIvity of crls-[nsx
trade; (b) foster private initiative and croppingsysLuis.

competition; (c) encourage development and c.N/A
 
use of cooperatives, credit unions, and d. ProjectWillworkwiUiprivate 
savings and loan associations; voluntay orgmzatios anIfanurs 
(d) discouraqe monopolistic practices; (e) L.sdociatis.
 
improve te 4zhnical efficiency of industry, e. lrojecL will acwrage UihAgricul
agriculture ,and commerce; and (f) Lure Rcsirdi intLituic (1WA) Lo
 
strengthen free labor unions. stre g0xii its capocLty to plan,
 

arrange and carry out research. 
2. U.S. Private Trade and Investment f. N/A 

(FAA Sec. 601(b)): Information and
 
conclusions on how assistance will
 
encourage U.S. private trade and
 
investment abroad and encourage private
 
U.S. participation in foreign assistance N/A
 
programs (including use of private trade
 
channels and the services of U.S. private 
enterprise).
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3. Congressional Notification 


a. General requirement (FY 1991 
Appropriations Act Secs. 523 and 591; 
FAA Sec. 634A): If money is to be 
obligated for an activity not previously 
justified to Congress, or for an amount in 
excess of amount previously justified to
 
Congress, has Congress been properly
 
notified (unless the notification
 
requirement has been waived because of
 
substantial risk to human health or
 
welfare)?
 

b. Notice of new account
 

obligation (FY 1991 Appropriations Act
 
Sec. 514): If funds are being obligated
 
under an appropriation account to which
 
they were not appropriated, has the 


President consulted with and provided a
 
written justification to the House and
 
Senate Appropriations Committees and has
 
such obligation been subject to regular
 
notification procedures?
 

c. Cash transfers and
 
nonproject sector assistance (FY 1991
 
Appropriations Act Sec. 575(b)(3)): If
 
funds are to be made available in the form 

of cash transfer or nonproject sector
 
assistance, has the Congressional notice
 

included a detailed description of how the
 

funds will be used, with a discussion of
 

U.S. interests to be served and a
 
description of any economic poolicy
 
reforms to be promoted?
 

4. Enginpoifng and Financial Plans
 

(FAA Sec. 611(a)): Prior-to an obligation
 
in excess of $500,000, will there be: (a) 

engineering, financial or other plans
 
necessary to carry out the assistance; and
 

(b) a reasonably firm estimate of the cost
 

to the U.S. of the assistance?
 

5. Legislative Action (FAA Sac.
 
611(a)(2)): If legislative action is
 
required within recipient country with 
respect to an obligation in excess of
 

$500,000, what is the basis for a
 
reasonable expectation that such action
 

Yes.
 
CN forwarded Lu
 
WiahIILoWuiJu1ie !, 1991,
 

NIA
 

N/A. 

Yes,
 

N/A. 

113 
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will be completed in time to permit
 
orderly accomplishment of the purpose of
 

the assistance?
 

6. Water Resources (FAA Sec. 611(b);
 

FY 1991 Appropriations Act Sec. 501): If
 
project is for water or water-related land
 

resource construction, have benefits and
 

costs been computed to the extent 
practicable in accordance with the
 

principles, standards, and procedures
 

established pursuant to the Water
 

Resources Planning Act (42 U.S.C. 1962, et
 

aag.)? (See A.I.D. Handbook 3 for
 

guidelines.)
 

7. Cash Transfer and eactor
 

Assistance (FY 1991 Appropriations Act 
i:. Will cash transfer or57i (h)) 

nonproject sector assistance be maintained 

in a 	separate account and not commingled 

(unless such requirementswith 	other funds 

are waived by Congressional notice for
 

nonproject sector assistance)?
 

8. 	Capital Assistance (FAA Sec.
 
!f project is capital assistance
611(e)): 


(e.g., construction), and total U.S.
 

assistance for it will exceed $1 million, 


has Mission Director certified and
 

Regional Assistant Administrator taken
 

into 	consideration the country's
 
j.t.~lity to maintain and utilize the
 

project effectively?
 

Multiple Country Objectives (FAA
9. 

information and conclusions
Sec. 	601(N,): 


on whether projects-will encourage efforts 

of the country to: (a) increase the flow 
trade; (b) foster privateof international 

(c) encourage
initiative and competition; 

use of cooperatives,development and 

credit unions, and savings and loan 


(d) discouraqe monopolistic
associations; 

(e) improve technical
practices; 


efficiency of industry, agriculture 
and 


commerce; and (f) strengthen free labor 


unions. 

NIA
 

N/A
 

N/A
 

a. N/A
 
b. 	 Project wiU help private 

farmers test natural resour
cos-based technologies to 
increase the productivity 
of cereal&-based cropping 
systens. 

c. N/A
 
d. 	 Project will work with pri

vote 'voltganrsy (orL3JgmUz Ls atil 

fansassocitions.
 
Arie.ProjectwillUewIagete 

culture IRti-d iosltitute (].ZA) 
to strallgthm its calxricty to 
i)lm, arrange midl carry out 
rescardm. 

f. N/A 
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10. U.S. Private Trade (FAA Sec.
 
601(b)): Information and conclusions on
 
how project will encourage U.S. private

trade and investment abroad and encourage 

private U.S. participation in foreign

assistance programs (including use of
 
private trade channels and the services of
 
U.S. private enterprise).
 

11. Local Currencies
 

a. Recipient Contributions
 
(FAA Secs. 612(b), 636(h)): Describe
 
steps taken to assure that, to the maximum 

extent possible, the country is 

contributing local currencies to meet the
 
cost of contractual and other services,
 
and foreign currencies owned by the U.S.
 
are utilized in lieu of dollars.
 

b. U.S.-Owned Currency (FAA

Sec. 612(d)): Does the U.S. own excess 

foreign currency of the country and, if 

so, what arrangements have been made for
 
its release?
 

c. Separate Account (FY 1991
 
Appropriations Act Sec. 575). If
 
assistance is furnished to a foreign
 
government under arrangements which result
 
in the generation of local currencies:
 

(1) Has A.I.D. (a)

required that local currencies be
 
deposited in. gseparate account
 
established by the recipient government,

(b) enteved into an agreement with that
 
government providing the amount of local
 
currencies to be*generated and the terms
 
and conditions under which the currencies
 
so deposited may be utilized, and (c)

established by agreement the 

responsibilities of A.I.D. and that
 
government to monitor and account for
 
deposits into and disbursements from the
 
separate account?
 

N/A
 

Waiver of host country
 
contribution 

U.S. (lees not own excess 
foreig currency. 

N/A
 



(2) Will such local 
currencies, or an equivalent amount of 
local currencies, be used only to carry

out the purposes of the DA or ESF chapters 
of the FAA (depending on which chapter is
 
the source of the assistance) or for the
 
administrative requirements of the United
 
States Government?
 

(3) Has A.I.D. taken all
 
appropriate steps to ensure that the
 
equivalent of local currencies disbursed 

from the separate account are used for the
 
agreed purposes?
 

(4) If assistance is
torinl ilatod to a country, will any
 
illaamsaactwo,|ujud bal aitcuu ut Lunjdu rumainlIn 

in a separate account be disposed of for 
purposes agreed to by the recipient
 
government and the United States
 
Government?
 

12. Trade Restrictions
 

a. surplus Commodities (FY 1991
 
Appropriations Act Sec. 521(a)): If 
assistance is for the production of any

commodity for export, is the commodity
 
likely to be in surplus on world markets 

at the time the resulting productive
 
capacity becomes operative, and is such
 
assistance likely to cause substantial
 
injury to U.S. producers of the same,
 
similar,,r competing commodity?
 

b. Textiles (Lautenberg 
Amendment). (fY 1991 Appropriations Act 
Sec. 521(c)): Will the assistance (except 
for programs in Caribbean Basin Initiative 
countries under U.S. Tariff Schedule 
"Section 807," which allows'reduced 
tariffs on articles assembled abroad from 
U.S.-made componentsi be used directly to 
procure feasibility studies,
prefeasibility studies, or project 
profiles of potential investment in, or to
 
assist the establishment of facilities
 
specifically designed for, the manufacture
 
for export to the United States or to
 
third country markets in direct
 
competition with U.S. exports, of 

N/A 

N/A
 

N/A 

WA
 

ND
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textiles, apparel, footwear, handbags,

flat goods (such as wallets or coin purses

worn on the person), work gloves or
 
leather wearing apparel?
 

13. Tropical Forests (FY 1991
 
Appropriations Act Sec. 533(c)(3)): 
 Will

funds be used for any program, project or

activity which would (a) result in any 
 NO
 
significant loss of tropical forests, or
(b) involve industrial timber extraction 

in primary tropical forest areas? 

NO
 

14. PVO Assistance
 

a. Auditing and registration

(FY 1991 Appropriations Act Sec. 537): 
 If

assistance is being made available to a

PVO, has that organization provided upon 
 N/A

timely request any document, file, or
 
record necessary to the auditing

roluirelellt: of A.I.D., and is the PVO
 
rnrjistered with A.T.D.?
 

b. Funding sources 
(FY 1991 If ffdu isnxeovailable underAppropriations Act, Title II, 
under 
 the project to a PVO, caniflhoceheading "Private and Voluntary 
 with secUon 537 wMI be a.%ured.Organizations,,): If assistance is to be

made to a United States PVO (other than a
 
cooperative development urganization),

does it obtain at least 20 percent of its
 
total annual funding for international
 
activities from sources other than the
 
United States Government?
 

15. Pr0ject Agreement Documentation
 
(State Authorization Sec. 139 
(as

interpleted by conference report)):' Has 
 Project agreement
confirmation of'the date of signing of the 
 will be cabled to SLatLeproject agreement, including the amount 
 UI' and All) Leg.
involved, been cabled to State L/T and
 
A.I.D. LEG within 60 days of the
 
agreement's entry into force with respect

to the United States, and has the full
 
text of the agreement been pouched to
 
those same offices? (See Handbook 3,

Appendix 6G for agreements covered by this,
 
provision).
 

'I,
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16. Motric Bystem (Omnibus Trade and
 
Competitiveness Act of 1988 Sec. 5164, 
as
 
interpreted by conference report, amending

Metric Conversion Act of 1975 Sec. 2, and Yen. Ati mulch at; IN fenallil". 
as implemented through A.I.D. policy):
Does the assistance activity use the
 
metric system of measurement in its
 
procurements, grants, and other
 
business-related activities, except to the
 
extent that such use is impractical or is
 
likely to cause significant inefficiencies
 
or loss of markets to United States firms?
 
Are bulk purchases usually to be made in
 
metric, and 
are components, subassemblies,

and semi-fabricated materials to be
 
specified in metric units when
 
economically available and technically

adequate? Will A.I.D. specifications usa 
nim.Lriic units of measure from tLhe earliest 

documentation of the assistance processes
(for example, project papers) involving
quantifiable measurements (length, area,
volume, capacity, mass and weight),
through the implementation stage? 

17. Women in Development (FY 1991
 
Appropriations Act, Title II, under 
 Project is designed to

heading "Women in Development"): Will increaso the role of women 
assistance be designed so that the 
 in agricultural research. 
percentage of women participants will be 
demonstrably increased? 

18. Regional and Multilateral N
Assistancot(,'AA Sec. 209): Is assistance . snc e oler or 
more efficiently and effectively provided beoect wil eua6E AgriculLumrul
through,.regional or multilateral 
 Petwrc tus ittue aiud rugiutial. imorganizations?, If so, why is assistance 
 liiternitinil. -indtLurl racanidi 
not so provided? Information and orgtenia~lon :. 
conclusions on whether assistance will organt'ittori.
 
encourage developing countries to
 
cooperate in regional development
 
programs.
 

BEST AVAILABLE 

DOCUMENT 

'Id 
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19. Abortions (FY 1991
 
Appropriations Act, Title II, under
 
heading "Population, DA," and Sec. 525):
 

a. Will assistance be made
 
available to any organization or program NO
 
which, as determined by the President,
 
supports or participates in the management
 
of a program of coercive abortion or
 
involuntary sterilization?
 

b. Will any funds be used to
 
lobby for abortion? 
 NO
 

20. Cooperatives (FAA Sec. 111):

Will assistance help develop cooperatives, Yes. Fariiirs associatios
 
especially by technical assistance, to 
 aimlvilliiuj level oriohi?.I-
d%;S i:L rural and urbain poor to help tniunls hicluling coolt'rniL.ivw.ti llmll vf-l ~l~I.,.Iltlrdl 14Aism* M Il? Will Ix- luta111lml Ilo 11iiill vh 

hi cotlaorLive remmird tnuok
21. U.B.-Owned Foreign Currencies 
 til i)rojeci.
 

a. luo of currencies (FAA Secs.
 
612(b), 636(h); FY 1991 Appropriations Act
 
Secs. 507, 509): Describe steps taken to N/A
 
assure that, to the maximum extent
 
possible, foreign currencies owned by the
 
U.S. are utilized in lieu of dollars to
 
meet the cost of contractual and other
 
services.
 

b. Release of currencies (FAA

Sec. 612(d)): Does the U.S. own excess 
 NO
 
foreign currency of the country and, if
 
so, what a&angements have been made for
 
its release?
 

22. Procurement
 

a. small business (FAA Sec.
 
602(a)): Are there arrangements.to permit 

U.S. small business to participate 

_ 

equitably in the furnishing of commodities 
and services financed? 

b. U.S. procurement (FAA Sec.
 
604(a)): Will all procurement be from the
 
U.S. except as otherwise determined by the N/A (DPA-funded)

President or determined under delegation
 
from him?
 

BEST AVAILABLE 
DOCUMENT
 

"19
 

http:arrangements.to


c. Marine insurance (FAA Sec.
 
604(d)): If the cooperating country
 
discriminates against marine insurance 

companies authorized to do business in the
 
U.S., will commodities be insured in the
 
United States against marine risk with
 
such a company?
 

d. Non-U.B. agricultural
 
procurement (FAA Sec. 604(e)): If
 
non-U.S. procurement of agricultural

commodity or product thereof is to be 

financed, is there provision against such
 
procurement when the domestic price of
 
such commodity is less than parity?
 
(Exception where commodity financed could
 
not reasonably be procured in U.S.)
 

e. Construction or engineering
 
services (FAA Sec. 604(g)): Will
 
construction or engineering services be
 
procured from firms of advanced developing 

countries which are otherwise eligible
 
under Code 941 and which have attained a
 
competitive capability in international
 
markets in one of these areas? (Exception
 
for those countries which receive direct
 
economic assistance under the FAA and
 
permit United States firms to compete for
 
construction or engineering services
 
financed from assistance programs of these
 
countries.)
 

f. Cargo preference shipping
 
(FAA GeW.. 603)): Is the shipping excluded
 
from-c,cnlp i anco with tho roquiromont in 
section 901(b) of the Merchant Marine Act 
uf 1936, j.J; .aimwided, that at least 
50 percent of the gross tonnage of
 
commodities (computed separately for dry 

bulk carriers, dry cargo liners, and
 
tankers) financed shall be transported on
 
privately owned U.S. flag commercial
 
vessels to the extent such vessels are
 
available at fair ana reasonable rates?
 

g. Technical assistance
 
(FAA Sec. 621(a)): If technical
 
assistance is financed, will such 

assistance be furnished by private
 
enterprise on a contract basis to the
 
fullest extent practicable? Will the
 

Y&2
 

N/A
 

N/A
 

N/A
 

Yes
 

AV
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facilities and resources of other Federal
 
agencies be utilized, when they are 
 NO
 
particu]arly suitable, not competitive

with private enterprise, and made
 
available without undue interference with
 
domestic programs?
 

h. U.S. air carriers
 
(International Air Transportation Fair
 
C,,miutLiLv, P'rctlcuu Act, 1974): If air Yoh
 
transportation of or
persons proporty in
I I.uicud uii yrajiL basis, will U.S. 
carriers be used to the extent such
 
service is available?
 

i. Termination for convenience AlU citracts for prmcurmit vIl
of U.S. Government (FY 1991 Appropriations cmaInna ionfor anv
 
A,-t Sec. 504): If the U.S. Government is chilml!.
a party to a contract for procurement,

does the contract contain a provision

authorizing termination of such contract
 
for the convenience of the United States?
 

j. consulting services
 
(FY 1991 Appropriations Act Sec. 524): If
 
assistance is for consulting service

through procurement contract pursuant to 5 
 YeS
 
U.S.C. 3109, 
are contract expenditures a
 
matter of public record and available for
 
public inspection (unless otherwise
 
provided by law or Executive order)?
 

k. Metric conversion
 
(Omnibus Trade and Competitiveness Act of
 
1988, as interpreted by conference report,

amending Metri.c Conversion Act of 1975
 
Sec. 2, and as implemented through A.I.D.
 
policy): Does the assistance program use
 
the metric system of measurement in its
 
procurements, grants, and other

business-related activities, except to the 
 To thie extent practicblie.

extent that such use is impractical or is
 
likely to cause significant inefficiencies
 
or loss of markets to United States firms?
 
Are bulk purchases usually to be made in
 
metric, and are components, ,ubassemblies,
 
and semi-fabricated materials to be
 
specified in metric units when
 
economically available and technically

adequate? Will A.I.D. specifications use
 
metric units of measure from the earliest
 
programmatic stages, and from the earliest
 

BEST AVAILABLE 
DOCUMENT 

""1
 



documentation of the 	assistance processes
 
(for example, project papers) involving
 
quantifiable measurements (length, area, 
volume, capacity, mass and weight),
 
through the implementation stage? 

1. 	 competitive aelection 
Will theProcedures (FAA Sec. 601(e)): 


assistance utilize competitive selection 

procedures for the awarding of contracts,
 

except where applicable procurement rules
 

allow otherwise?
 

23. Construction
 

a. Capital project (FAA Sec.
 
'601(d)): If capital (e-g, construction) 


project, will U.S. engineering and
 

professional services be used?
 

b. Construction contract (FAA
 

Sec. 611(c)): If contracts for
 
construction are to be financed, will they 


be let on a competitive basis to maximum
 

extent practicable?
 

C. Large projects,
 

Congressional approval (FAA Sec. 620(k)):
 

If for construction of productive
 
enterprise, will aggregate value of
 
assistance to be furnished by the U.S. not 


exceed $100 million (except for productive
 

enterprises in Egypt that were described
 

in the Congressional Presentation), or
 
doer assistance have the express approval
 
of Congress?
 

1 24. U.S. Audit Rights (FAA Sec.
 

301(d))?"Ef fund is established solely by
 
and administered by an 

U.S. contributilons 
international organization, does
 
CumiL'ullu i ;ui.u'l havu audit rights? 

25. Communist Assistance (FAA Sec.
 

620(h). Do arrangements exist to insure
 

that United States foreign aid is not used 

in a manner which, contrary to the best
 

interests of the United States, promotes
 

or assists the foreign aid projects or
 

activities of the Communist-bloc
 
countries?
 

Ye
 

N/A
 

N/A
 

N/A
 

N/A 

Yes
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26. Narcotics
 

a. Cash reimbursements (FAA 
Sec. 483): Will arrangements preclude use 
of financing to make reimbursements, in 

the form of cash payments, to persons 
witou,, lllcit lrtij crops are oLadic tuLd? 

b. Assistanco to narcotics
 
traffickers (FAA Sec. 487): Will
 
arrangements take "all reasonable steps"
 
to preclude use of financing to or through
 

individuals or entities which we know or 


have reason to believe have either: (1)
 
been convicted of a violation of any law
 
or regulation of the United States or a
 

foreign country relating to narcotics (or
 

other controlled substances); or (2) been
 

an illicit trafficker in, or otherwise
 
involved in the illicit trafficking of,
 

any such controlled substance?
 

27. Expropriation and Land Reform
 

(FAA Sec. 620(g)): Will assistance
 
preclude use of financing to compensate
 
owners for expropriated or nationalized 

property, except to compensate foreign
 
nationals in accordance with a land reform
 

program certified by the President?
 

28. Police and Prisons (FAA Sec.
 
660): Will assistance preclude use of
 

financing to provide training, advice, or 


any financial support for police, prisons,
 

or other law enforcement forces, except
 
for narcotics programs?
 

29. CIA Activities (FAA Sec. 662):
 
Will assistance preclude use of financing 

for CIA activities?
 

30. Motor Vehicles (FAA Sec.
 
636(i)): Will asaistance preclude use of
 

financing for purchase, sale, long-term 

lease, exchange or guaranty of the sale of
 

motor vehicles manufactured outside U.S.,
 

unless a waiver is obtained?
 

Yes
 

Yes
 

Yes
 

Yes
 

Yes
 

N/A,(O [ A-funded) 
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31. Military Personnel (FY 1991

Appropriations Act Sec. 503): 
 Will
assistance preclude use of financing to 

pay pensions, annuities, retirement pay,
or adjusted service compensation for prior

or current military personnel?
 

32. Payment of U.N. Assessments (FY

1991 Appropriations Act Sec. 505): 
 Will
assistance preclude use of financing to 

pay U.1. assessments, arrearages or dues?
 

33. Multilateral Organization

Lending (FY 1991 Appropriations Act Sec.

506): Will assistance preclude use of

financing to carry out provisions of FAA 

section 209(d) (transfer of FAA funds to
multilateral organizations for lending)?
 

34. Export of Nuclear Resources (FY
1991 Appropriations Act Sec. 510): 
 Will 

assistance preclude use of financing to

finance the export of nuclear equipment,

fuel, or technology?
 

35. Repression of Population (FY

1991 Appropriations Act Sec. 511): 
 Will

assistance preclude use of financing for
the purpose of aiding the efforts of the 

government of such country to repress the
 
legitimate rights of the population of

such country contrary to the Universal
 
Declaration of Human Rights?
 

3 6. Publicity or Propoganda (FY 1991
 
Appropriations Act Sec. 516): 
 Will

%assistance be used for publicity or

propaganda purposes designed to support or
 
defeat legislation pending before

Congress, to influence in any way the 

outcome of a political election in the

United States, or for any publicity or

propaganda purposes not authorized by

Congress?
 

Yon
 

Ye
 

Yes
 

Yes
 

Yes
 

Yes
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37. Marine Insurance (FY 1991
 
Appropriations Act Sec. 563): Will any
 
A.I.D. contract and solicitation, and 

subcontract entered into under such 
contract, include a clause requiring that 
U.S. marine insurance companies have a
 
fair opportunity to bid for marine
 
insurance when such insurance is necessary
 
or appropriate?
 

38. Exchange for Prohibited Act (FY
 
1991 Appropriations Act Sec. 569): Will
 
any assistance be provided to any foreign
 
government (including any instrumentality
 
or agency thereof), foreign person, or
 
United States person in exchange for that 

foreign government or person undertaking
 
any action which is, if carried out by the
 
United States Government, a United States
 
official or employee, expressly prohibited
 
by a provision of United States law?
 

B. CRITERIA APPLICABLE TO DEVELOPMENT
 
ASSISTANCE ONLY 

1. Agricultural Exports ,BumpLrs
 
Amendment) (FY 1991 Appropriations Act
 
Sec. 521(b), as interpreted by conference 

report for original enactment): If
 
assistance is for agricultural development 

activities (specifically, any testing or
 
breeding feasibility study, variety
 
improvqment or introduction, consultancy,
 
publication, conference, or training), are
 
such activities: (1) specifically and
 
principally designed to increase
 
agriculturdl exports by the host country
 
to a country other than the United States,
 
where the export would lead to direct
 
competition in that third country with
 
exports of a similar commodity grown or
 
produced in the United States, and can the
 
activities reasonably-be expected to cause
 
substantial injury to U.S. exporters of a
 
similar agricultural commodity; or (2) in
 
support of research that is intended,
 
primarily to benefit U.S. producers?
 

Yell 

Yes
 

(1) No. 

(2)No.
 



2. Tied Aid Crodits (FY 1991
 
Appropriations Act, Title II, under
 
heading "Economic !Support Fund"): Will DA 
funds be used for tied aid credits? 

3. Appropriate Technology (FAA Sec.
 
107): Is special emphasis placed on use rate law-cot, appropriate nturnl
 
of appropriate technology (defined as resowres-based agricultural
 
relatively smaller, cost-saving, tecuoIoules.
 
labor-using technologies that are
 
generally most appropriate for the small
 

farms, small businesses, and small incomes
 

of the poor)?
 

Activity encourages local farmer
4. Indigenous Needs and Resources 

irrticpioin tv3lpr~pcm or
(FAA Sec. 281(b)): Describe extent to 


which the activity recognizes the identifying reomrd Icls and 

particular needs, desires, and capacities d&nllydrg wit execuLing rowrdI 
activities.
of the people of the country; utilizes the 

country's intellectual resources to
 

encourage institutional development; and
 

supports civic education and training in
 

skills required for effective
 
participation in governmental and
 

political processes essential to
 
self-government.
 

5. Economic Development (FAA Sec. Major focus of the Project
is to help formers develop

Does the activity give
101(a)): lbe croping sytelJ.iusta 
reasonable promise of contributing 

to the 


development of economic 
resources, or to
 

the increase of productive capacities and
 

tif-6ustaining economic growth?
 

(h)Poject will involve fniers
6. spacial Development Emphases (FAA 

IJ priorities,
 

desi~ and execution of rscsordi

Secs. 102(b), 113, 281(a)): Describe identify]nreseard 


extent to which activity will: (a) 

activities, fcdnslhonapproproLe
effectfvely involve the poor in 


access to economy law-cosL, ntural rusoures-Umil
development b9 ersitending 
at local level, increasing labor-intensive agricullural tdmologies.
 

production and the use of appropriate (b)N/A
 
(c) 1rojeCt will work with IM0s ruI
 technology, dispersing investment from 

fanisasndati to developI


cities to small towns and rural areas, and 

carry out rcLwrdi activities ari to

insuring wide participation of the poor in 


the benefits of development on a sustained involve funrs tuwves inrec%
 
plmnng aKI testing.
basis, using appropriate U.S. 


institutions; (b) encourage democratic (d)Project will p ,oLewuun inthe
 
. rL rdni's botias remnurd private and local governmental 


users oftI trdinologies.
(c) support the self-help aninstitutions; 

(d) (e)Project provides funds to
 efforts of developing countries; 


eourage regional cotact nd
 promote the participation of women in the 


national economies of developing countries coUnboraLion inagriculturul
 
resech.
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and the improvement of women's status; and
 
(e) utilize and encourage regional

cooperation by developing countries. 

7. 
Recipient Country Contribution ID. Vbiver of |t cc.uiry
(FAA Secs. 110, 124(d)): Will the cAtriLtion Ix1rul ,msLal.

recipient country provide at 
least 25
 
percent of the costs of the program,

project, or activity with respect to which

the assistance is to be furnished (or is
the latter cost-sharing requirement being
waived for a "relatively least developed"
country)?
 

8. Benefit to Poor Majority (FAA 
 Project will Incraim instLtuIISec. 128(b)): 
 If the activity attempts to calmitils of local UDi aI Gin,, .
increase the institutional capabilities of as.'atluswl unin lu-ficiaprivate organizations or the government of rJesar thverylxorm nnit
the country, or if it attempts to 
 villi%,E.
stimulate scientific anJ technological

research, has it been designed and will it
 
be monitored to ensure that the ultimate
 
beneficiaries are the poor majority?
 

9. Abortions (FAA Sec. 104(f); 
 FY

1991 Appropriations Act, Title II, 
under
 
heading "Population, DA," and Sec. 535):
 

a. 
Are any of the funds to be
used for the performance of abortions as amethod of family planning or to motivate MJ 
or coerce any person to practice
 
ahnrt- i ons? 

b. Are any of the funds to
used to pay 4for the performance of 

be 

involuntary sterilization as a method of ND
 
family planning or to coerce or provide

iny financial incentive to any person to
 
indergo sterilizations?
 

c. Are any of the funds to be
nade available to any organization or 
Jrogram which, as determined by the 
3resident, supports or particlpates in the 
 NO
 
aanagement of a program of coercive
 
ibortion or 
involuntary sterilization?
 

A,'?
 



- 17 

d. Will funds be made available
 
only to voluntary family planning projects 
 YL4,

which offer, either directly or through

referral to, or information about access
 
to, a broad range of family planning
 
methods and services?
 

e. In awarding grants for
 
natural family planning, will any

applicant be discriminated against because
 
of such applicant's religious or
 
conscientious commitment to offer only

natural family planning?
 

f. Are any of the funds to be
 
used to pay for any biomedical research
 
which relates, in whole or in part, to 
 NO
 
methods of, or the performance of,
 
abortions or involuntary sterilization as
 
a means of family planning?
 

g. Are any of the funds to be
 
made available to any organization if the
 
President certifies that the use of these 
 ND
 
funds by such organization would violate
 
any of the above provisions related to
 
abortions and involuntary sterilization?
 

10. Contract Awards (FAA Sec. 
 7he Prj'ct w-luseTiLleXE[
601(e)): Will the project utilize 
 proeidures iconLnrcting for ULi

competitive selection procedures for the 
 tecJicalassstmice conu-act. My

awarding of contracts, except where 
 servcs outaide dT contatwll
 
applicable 'procurement rules allow 
 le cuiletiLvely procurN.

otherwise?
 

11. Disadvantaged Enterprises (FY

1691 Appropridtions Act Sec. 567): 
 What Section567 will be* filly
p,,rtion ot "the funds will be available complied wiLh.
only for activitids of economically and 
socially disadvantaged enterprises,
 
historically black colleges'and

universities, colleges and universities
 
having a student body in which more than
 
40 percent of the students are ilspanic
 
Americans, and private and voluntary

organizations which are controlled by

individuals who are black Americans,
 
Hispanic Americans, or flative Americans,
 
or who are economically or socially
 
disadvantaged (including women)?
 



12 . Diological Diversity (FAA Sec. 
119 (g) 'Will the assistance: (a) support 
training and education efforts which 
improve the capacity of recipient 
countries to prevent loss of biological 
diversity; (b) be provided under a 
long-term agreement in which the recipient 
country agrees to protect ecosystems or 
other wildlife habitats; (c) support
 
efforts to identify and survey ecosystems 

in recipient countries worthy of
 
protection; or (d) by any direct or
 
indirect means significantly degrade
 
national parks or similar protected areas
 
or introduce exotic plants or animals into
 
such areas?
 

13. Tropical Forests (FAA Sec. 118;
 
FY 1991 Appropriations Act Sec. 533(c)-(e)
 
&(g)): 

a. A.I.D. Regulation 16: Does
 
the assistance comply with the
 
environmental procedures set forth in 

A.I.D. Regulation 16? 


b. conservation: Does the 

i L. ulIC~~~ l IU Uacai h jii ji u rity Oil 


conservation and sustainable management of 

tropical forests? Specifically, does the
 
assistance, to the fullest extent
 
feasible: (1) stress the importance of
 
conserving and sustainably managing forest
 
resources; (2) support activities which
 
offer employpent and income alternatives
 
to those who otherwise would cause
 
destruction and loss of forests, and help
 
countries"identify and implement
 
alternatives to Colonizing forested areas;
 
(3) support training programs, educational
 
efforts, and the establishment or
 
strengthening of institutions to improve
 
forest management; (4) help end
 
destructive slash-and-burn agriculture by
 
supporting stable and productive farming
 
practices; (5) help conserve forests
 
which have not yet been degraded by
 
helping to increase production on landE
 
already cleared or degraded; (6) conserve
 
forested watersheds and rehabilitate those
 
which have been deforested; (7) support
 
training, research, and other actions
 

0. |tbjC tw1 IpfCvi.Ic' al|xurL 
for Lhefl ,VeopIalt:of IvAI11

x4in7,-Ir1 ht:|uuh4tiL-,
lit.u inh, tru,tills. 

b. K) 
c.&me rarci will nitote to
 

p.roLoc txiofrl il Iftf 

L t
 

d. ND.
 

13. Yes. The project is to 
esiPH, to develop, tmt 

1"0 luI 4d11111 liitolp JId 

ImMUNI, fawlillihile iridtinil 
SlAIIXSl:LXI I&, 111ifii , ictll 
LedINlogis.
 

BEST AVAILABLE 
DOCUMENT 

http:IpfCvi.Ic


which lead to sustainable and more
 
environmentally sound practices for timber
 
harvesting, removal, and processing; (8) 
support research to expand knowledge of 
tropical forests and identify alternatives 

which will proVUlnt forouL duutruuLlui, 
loss, or degradation; (9) conserve 
biological diversity In forest areas by 
supporting efforts to identify, establish, 
and maintain a representative network of 
protected tropical forest ecosystems on a 
worldwide basis, by making the 
establishment of protected areas a 
condition of support for activities
 
involving forest clearance or degradation,
 
and by helping to identify tropical forest
 
ecosystems and species in need of
 
protection and establish and maintain
 
appropriate protected areas; (10) seek to
 

increase the awareness of U.S. Government
 
agencies and other donors of the immediate
 
and long-term value of tropical forests;
 
(11) utilize the resources and abilities
 
of all relevant U.S. government agencies;
 
(12) be based upon careful analysis of the
 
alternatives available to achieve the best
 
sustainable use of the land; and (13)
 
take full account of the environmental
 
impacts of the proposed activities on
 
biological diversity?
 

c. Forest degradation: Will
 
assistance be used for: (1) the 1. NO
 
procqrement or use of logging equipment,
 
unless-'an environmental assessment 2. NO
 
indicates that all timber harvesting
 
operations involved will be conducted in
 
an environmentally sound manner and that 3.. N
 
the proposed activity will produce
 
positive economic benefits and sustainable
 
forest management systems; (2) actions 4. N
 
which will significantly degrade national
 
parks or similar protected areas which
 
contain tropical forests, or introduce
 
exotic plants or animals into such areas;
 
(3) activities which would result in the
 
conversion of forest lands to the rearing
 
of livestock; (4) the construction,
 
upgrading, or maintenance of roads
 
(including temporary haul roads for
 
logging or other extractive industries)
 
which pass through relatively undergraded
 

/30 
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forest lands; (5) the colonization of S. NO
 
forest lands; or (6) the construction of
 
dams or other water control structures
 
which flood relatively undergraded forest 6. NO
 
lands, unless with respect to each such 
activity an environmental assessment 
indicates that the activity will 
contribute significantly and directly to 
improving the livelihood of the rural poor 
Ind wi II ))a :onlducted IIIall 

elnvi ronllent:al y U;ound manner which 
Lulipuzu.t; Iait A.1ablel duvelopment? 

d. Lustainable forestry: If Project will include research on 
assistance relates to tropical forests, sustainable forestry and will fund 
will project assist countries in studies relating to appropriate 
developing a systematic analysis of the use of forest resources. 
appropriate use of their total tropical 
forest resources, with the goal of 
developing a national program for
 
sustainable forestry?
 

e. Environmental impact N/A 
statements: Will funds be made available bumuulofcerIms 
in accordance with provisions of FAA detwdrld Liut no enVirvimuLl inpict 
Section 117(c) and applicable A.I.D. 
regulations requiring an environmental 
impact statement for activities 
significantly affecting the environment? 

14. Energy (FY 1991 Appropriations
 
Act Sec. 533(c)): if assistance relates
 
to energy, will such assistance focus on:
 
(a) end-use energy efficiency, least-cost N/A
 
energy plapnng, and renewable energy
 
resources, and (b) the key countries where 
assistapce would have the greatest impact
 
on reducing emissions from greenhouse
 
gases?
 

15. Bub-faharan Africa Assistance a. yes. (Projtaouraums.latl. 
(FY 1991 Appropriations Act Sec. 562, fani.ers ljnr tiI zi n resaLrdh 
adding a new FAA chapter 10 (FAA Sec. ddign Jiiu,1aimLn:LIou and evalu
496)): If assistance will come from the flea. 
Sub-Saharan Africa DA account, is it: (a) b. Yes. Pr ject will wrk toinvolve 
to be used to help the poor majority in M al iprivaLe ornmiiALirns Lo' 
Sub-Saharan Africa through a process of It o exlIt faslible. 
long-term development and economic growth 
that is equitable, participatory, 
environmentally sustainable, and 
self-reliant; (b) to be used to promote 
sustained economiu growth, encourage 

BEST AVAILABLE 

DOCUMENT 
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c. Yes. To prjct aum cs faner
 
private sector development, promote 


p.oes
individual initiatives, and help to portiilut~ai in te resair, 

reduce the role of central UMJIN .
 

governments in areas more appropriate 
d. Yes. 1e poject sLsfcally targ ts 

for the private sector; (c) to be 

umm for tLmining. 

a manner that takes into
provided in 

e. Yes. higwoval agriculturul I)xrouctiviLy 

account, during the planning process, 
 mii i eJc t niml I.tler um, of tvii. IAu(
the local-leVC1I perlip iV01 of the 


rural and urban poor, including key objotives for t lirjcct.
 

women, through close consultation
 

with African, United States 
and other
 

PVos that have demonstrated
 f. N/A.

effectiveness in the promotion of 


local grassroots activities 
on behalf
 

of long-term development 
in
 

(d) to be
 Sub-Saharan Africa; 

implemented in a manner 

that requires
 

local people, including 
women, to be
 

closely consulted and involved, 
if
 

the assistance has a local 
focus;
 

(e) being used primarily 
to promote
 

reform of critical sectoral 
economic
 

policies, or to support 
the critical
 

sector priorities of agricultural
 

production and natural 
resources,
 

health, voluntary family 
planning
 

services, education, and 
income
 
and (f) to
 

generating opportunities; 

be provided in a manner that, if
 

policy reforms are to be 
effected,
 

contains provisions to 
protect
 

vulnerable groups and the 
environment
 

fro:.. possible negative 
consequences
 

of the reforms?
 
It 

Debt-for-Wature Exchange 
(FAA
 

Sec. -463): 

debt-for-natr.ae exchange, 

describe how the
 
16. 

If project will finance 
a
 

exchange will support 
protection of: (a)
 

N/A

the world's oceans and atmosphere, (b) 


animal and plant species, 
and (c) parks
 

or describe how'the exchange
and reserves; 

(d) natural resource
 will promote: 


management, (e) local conservation
 
(f) conservation training
 programs, 

(g) public commitment 

to
 
programs3, 


(h) land and ecosystem
cont;orvation,
ald (i) reguilerativo1116nagemelt, 

approaches in farming, forestry, 
fishing,
 

and watershed management.
 

13'k
 

http:debt-for-natr.ae
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17. Deobligation/Roobligation 
(FY 1991 Appropriations Act Sec. 515): If 

deob/reob authority is sought to be 

exercised in the provision of DA 
assistance, are the funds being obligated N/A 
for the same general purpose, and for
 

ascountries within the same region 
originally obligated, and have the House 

and Senate Appropriations Committees been
 

properly notified?
 

18. Loans
 

a. Repayment capacity (FAA Sec.
 
N/A
122(b)): Information and conclusion on 


capacity of the country to repay the loan
 

at a reasonable rate of interest.
 

b. Long-range plans (FAA Sec.
 

Does the activity give
122(b)): 

reasonable promise of assisting long-range Yes
 

plans and programs designed to develop
 

economic resources and increase productive
 

capacities?
 

c. Interest rate (FAA Sec.
 

122(b)): If development loan is repayable
 

in dollars, is interest rate at least 2 WA
 

percent per annum during a grace period
 

which is not to exceed ten years, and at
 

least 3 percent per annum thereafter?
 

d. Exports to United Otatof
 

(FAA Spc. 620(d)): If assistance is for
 

aily |pruducLive 'Iitu-pri7lUc which will 
ancompete with U.S. enterprises, is there 

to N/A
agreement by the recipient country 

20prevent export to the U.S. of more than 

percent of tile enterprise's annual 
or

production during the life of the loan, 

has the requirement to enter into such an 
been waived by the President
agreement 
a national security interest?
because of 


(1) Projact wLU Ivovesiull famers 
19. Development Objectives (FAA 


in1diUfyfi41 resarxdi prlbioztki,
Secs. 102 (a) , 111, 113, 281(a)): Extent 

(1) effectively d-ivi aiexwuff, orrercl 
to which activity will: 
 triLe
'ipjr

involve the poor in development, by acLivithr; rockUiIq -,mI 

local .low-csL,aaLurnl n!rvsUrCxl*-I1WI 
expanding access to economy at kes.tjrciltudrl .oiJvilo4
level, increasing labor-intensive 


and the use of appropriateproduction 
technology, spreading investment out from 
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cities to small towns and rural areas, and

insuring wide participation of the poor in 

the benefits of development on a sustained 

basis, using the appropriate U.S.
 
institutions; (2) help develop 

cooperatives, especially by technical 
assistance, to assist rural and urban poor
to help themselves toward better life, and 
otherwise encourage democratic private and 
local governmental institutions; (3) 

support the self-help efforts of-

developing countries; (4) promote the 

participation of women in the national 

economies of developing countries and the 
imj irebvismt,nI uI womunla t;LaLu,; aid (5)
UtiI ize aniti n ict irliaq req:liC)Iiil Oflera|'iniI 
q tie:Vu |ipI ij tjcuilt t;' 

20. Agriculture, Rural Development

and Nutrition, and Agricultural Research
 
(FAA Secs. 103 and 103A):
 

a. Rural poor and small

farmers: If assistance is being made 

available for agriculture, rural 

development or nutrition, describe extent 

to which activity is specifically designed 

to increase productivity and income of 

rural poor; or if assistance is being

made available for agricultural research, 

has account been taken of the needs of 

small farmers, and extensive use of field
 
testing to adapt basic research to local
 
conditions shall be made.
 

4 b. Nutrition: Describe extent,
 
to which assistance is used in
 
coordipation with efforts carried out
 
under FAA Sectlon 104 (Population and
 
Health) to help improve nutrition of the
 
people of developing countries through
 
encouragement of increased production of
 
crops with greater nutritional value; 

improvement of planning, research, and
 
education with respect t.o nutrition,
 
particularly with reference to improvement

and expanded use of indigenously produced

foodstuffs; and the undertaking of pilot
 
or demonstration programs explicitly

addressing the problem of malnutrition of
 
poor and vulnerable people. 

(2)/A
 
(3) PL willwork witU l3u!Kl 
f asoiatiomto dveopnd 

ivolvefalifel-iLllWrX.1L ill nr. 
Idvling. lid 
(4)Project will promote women 
the research proce±J hoti an 
researchers and users of the 
technlogies. 
(5)Project provides fuds o
 
(o) reional fund 
collaboration in agricultural 

Project seeks to increase farme 
income through increasing 
productivity of cropping system.
Ile Imuut irovides for small 
farmer needs asseiments as pa, 
of the research design and 
encourages farmer participaLion 
in on-farm research. 

N/A
 

BEST AVALABE
 
DOCUMENT
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C. Food security: Describe
 
extent to which activity increases Project 1l1s ft Jncrenijlnl 
national food security by improving food cropping1 sysems I)rocthicLIvILy 
policies and management and by Ullnqui Jllqimvaji =%oit~: of 
strengthening national food reserves, with iiaumr['rmuurs.
 
particular concern for the needs of the
 
poor, through measures encouraging
 
domestic production, building national
 
food reserves, expanding available storage
 
facilities, reducing post harvest food 
losses, and improving food distributiop. 

21. Population and Health (FAA Secs.
 
104(b) and (c)): If assistance is being
 
made available for population or health
 
activities, describe extent to which N/A 
activity emphasizes low-cost, integrated 
delivery systems for health, nutrition and 
fiamily plaIn i Iq for tho p ooi'ot1t poople, 
with particular attention to the needs of 
I11101 hImus; andl, ylmillf tc|| Ih 'rdln, I I ; IlIk 

paramedical and auxiliary medical 
personnel, clinics and health posts, 
commercial distribution systems, and other
 
modes of community outreach.
 

22. Education and Human Resources
 
Development (FAA Sec. 105): If assistance
 
is being made available for education,
 
public administration, or human resource
 
development, describe (a) extent to which
 
activity strengthens nonformal education,
 
makes formal education more relevant, N/A
 
especially for rural families and urban
 
poor, and s~rengthens management
 
capability of institutions enabling the
 
poor toparticipate in development; and
 
(b) extent to which assistance provides
 
advanced education and training of people
 
of developing countries in such
 
disciplines as are required for planning
 
and implementation of public 'and private
 
development activities.
 

23. Energy, Privatd Voluntary
 
organizationa, and Soleoted Development
 
Activitien (FAA Sec. 106): If assistance
 
is being made available for energy,
 
private voluntary organizations, and
 
selected development problems, describe
 
extent to which activity is:
 

BEST AVAILABLE
 

DOCUMENT
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a. concerned with data
 
collection and analysis, the training of
 
skilled personnel, research on and
 

N/A
development of suitable energy sources, 

and pilot projects to test new methods of
 
energy production; and facilitative of
 
research on and development and use of
 
small-scale, decentralized, renewable
 
energy sources for rural areas,
 
emphasizing development of energy
 
resources which are environmentally
 
acceptable and require minimum capital
 
investment;
 

b. concerned with technical Encourages collaboration between 
cooperation and development, especially ISRA and NCOs, local as well as
 

with U.S. private and voluntary, or U.S.
 
regional and international development,
 
organizations;
 

c. research into, and
 
evaluation of, economic development Collaboraive research with 
processes and techniques; NGOs oq natural resources-based 

after natural agriculture.
d. reconstruction 

or manmade disaster and programs of
 

disaster preparedness;
 

e. for special development
 
problems, and to enable proper utilization N/A
 
of infrastructure and related projects
 
funded with earlier U.S. assistance; 

I. 1o1" ulA7iall dluvulopmuliLt
 

uspecialfy small, labor-intensive
 N/A

marketing systems for small

enterprises, 
producers, and financial or other
 
institutions toqhelp urban poor
 

participate in economic and social
 

development.
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C. CRITERIA APPLICABLE TO ECONOMIC SUPPORT N/A 
FUNDS ONLY 

1. Economic and Political Stability

(FAA Sec. 531(a)): Will this assistance
 
promote economic and political stability?
 
To the maximum extent feasible, is this
 
assistance consistent with the policy
 
directions, purposes, and programs of Part
 
I of the FAA?
 

2. Military Purpooos (FAA Sec.
 
531(e)): Will this assistance be used for
 
military or paramilitary purposes?
 

3. Commodity Grants/Separate
 
Accounts (FAA Sec. 609): If commodities
 
are to be granted so that sale proceeds
 
will accrue to the recipient country, have
 
Special Account (counterpart) arrangements
 
been made? (For FY 1991, this provision
 
in superseded by tho soparato account
 
requirements of FY 1991 Appropriations Act
!;uu. !J5 (,,) , aue thm;. 5b (a)( 5). ) 

4. Generation and Use of Local
 
Currencies (FAA Sec. 531(d)): Will ESF
 
funds made available for commodity import
 
programs or other program assistance be 
used to generate local currencies? If so,
 
will at least 50 percent of such local
 
currencies be available to support
 
activities consistent with the objectives
 
of FMA sections 103 through 106? (For FY
 
1991, this provision is superseded by the
 
sqparate account requirements of FY 1991
 
Appropriqtions Act Sec. 575(a), see Sec.
 
575(a) (5).)
 

5. Cash Transfer Requirements (FY
 
1991 Appropriations Act, Title II, under
 
heading "Economic Support Fund," and Sec.
 
575(b)). If assistance is in the form of
 
a cash transfer:
 

a. Separate account: Are all
 
such cash payments to be maintained by the
 
country in a separate account and not to
 
be commingled with any other funds?
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b. Local currencies: Will all
 
local currencies that may be generated
 
with funds provided as a cash transfer to
 
such a country also be deposited in a
 
special account, and has A.I.D. entered
 
into an agreement with that government
 
setting forth the amount of the local
 
currencies to be generated, the terms and
 
conditions'under which they are to be
 
used, and the responsibilities of A.I.D.
 
and that government to monitor and account
 
for deposits and disbursements?
 

c. U.fl. Governmant une of local 
currencies: Will all such local . i t 
(Ilil'I'V~li lim . atl.ab lilt 111;t111 il iill:1-tIl' ill 4 | h 

FAA Section 609, which requires such local 
currencies to be made available to the
 
U.S. government as the U.S. determines 
necessary for the requirements of the U.S. 
Government, and which requires the
 
remainder to be used for programs agreed
 
to by the U.S. Government to carry out the
 
purposes for which.new funds authorized by 
the FAA would themselves be available? 

d. Congressional notica: Has 
Congress received prior notification 
providing in detail how the funds will be 
used, including the U.S. interests that 
will be served by the assistance, and, as 
appropriate, the economic policy reforms
 
that will be promoted by the cash transfer
 
assistance?
 

DRAFTER:GC/LP:Elonnod: 5/17/91: 
69J
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ANNEX-E
 

TECHNICAL ANALYSIS
 

Development of the Technical Analysis: The NRBAR project paper was
 
a collaborative design effort between ISRA, USAID, AID/W, and three
 
USAID-contracted technical assistants. A meeting was held at the
 
U.S. Cultural Center in Dakar on April 5th in which the outline of 
the technical analyuis was developed and four ISRA-led teams were 
formed to analyse the following subject areas for inclusion as the 
technical analysis: soil and water; general agronomy including 
integration of livestock; agro-forestry; and socio-economics. USAID
 

staff were appointed to the technical sub-committees as well. At
 

the same meeting, USAID-led teams were organized to complete the
 

financial, socio-economic, institutional, and economic analyses.
 

Each sub-committee meet several times to prepare a draft technical
 

analysis which was presented, reviewed, and refined at a two day,
 

joint design seminar held at the ISRA station at bambey, May 21-22,
 

1991. During that meeting, general themes were developed and
 
It was agreed during that
incorporated into the technical analysis. 


meeting that the entire report of the technical sub-committees would
 

be included in the project paper as an annex.
 

The following section organizes the work of the various technical 

teams and includes summaries of the work of the ISRA team in English 

,tl th' 1IA I D- -tnaini1 d tot'ih1 I cial ai I nta1nt. 
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A. Supplemental Technical Analysis
 

Overview:
 

Resources of the Project Zone
 

1) Land Resources
 

Senegal's total land area is 19,6 million hectares of which 3,8
 
million hectares (19% of total land area) is arable and 2,4 million
 
hectares are cultivated annually. About 2.2 million hectares is in
 
rainfed crops each year. In 1970-1980 there was a decline in cropped
 
area due to poor rains, over-cultivation and migration.
 

Food crops
 

millet is the most important crop in terms of area planted in
 
the project zone, followed by groundnuts for oil. Other food crops
 
are maize 4.5% of area planted, cowpeas (4,1%), paddy (3,5%). While
 
maize and cowpeas cultivation increased in recent years. Maize is
 
replacing millet in the higher rainfall zones and cowpeas are
 
replacing peanuts in the lower rainfall zones. In the Casamance rice
 
is an important crop and cotton in Senegal Oriental.
 

Cash crops
 

In 1980-1991, about 77% o Z all peanuts were produced in the
 
Peanut Basin. Also 84% of all millet/sorghum was produced in this
 
zone, where half of the country's population lives. Senegal's
 
livestock level in 1983 was estimated to be 2.2 million cattle,
 
theri were 3.4 million sheep and goats. Senegal consumes 960,000
 
tan. ' firewood and 220,000 tons of charcoal. Fuelwood jontributes
 
63% o Senegal's total energy requirements.
 

2) Water Iesources
 

The..eanut Basin contains an aquifer with good potential for 
groundwater development at a depth of more than 60 M throughout the 
entire zone. There is an over-exploitation of the Peanut Basin 
aquifer, in relation to its yields; to meet the Dakar water supply 
demand. Most studies were performed for water supply and additional 
studies are needed to determine the potential and suitability for 
irrigated agricutlture. Two aquifers are identified in the Casamance. 
They are shallow and are the most important if not the only water 
source for most vill jes. Some areas in the lower Casamance show a 

great water potenti for Irrigated agriculture, however the concein 

is thu highjIrun uoi ent. 

in Senegal oriental there is insufficient information about
 

aquifers and little date is available.
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In the Peanut Basin watersheds with 
runoff potential ranging
 

3 were identified. In the Upper-Casamance 
six
 

from 10-14 million m 3 
and in
 
watersheds with runoff potential estimated 

at 53 million m
 

Senegal Oriental four watersheds with 
a total annual runoff of 30
 

3 were identified.
million m
 

Water conservation
 

Diola rice farmers (Casamance) have 
controlled rain water runoff
 

and river water to practice irrigated 
rice cultivation. The
 

following are some examples of 
techniques which are used in 

Senegal:
 

(A) Salt-Barrier and water retention 
Dam in lower-Casamance with
 

participation of Commitd d'Action 
pour le Ddveloppement du
 

Forgny (CADEF). A Reservoir controls 
upstream water level and
 

flushes fields downstream after 
flood recedes. Livestock uses
 

water from the reservoir.
 

(B) Southern Zone Water Management 
Project (SZWM) (USAID) assists
 

farmers to build small contour 
dikes across their fields to 

hold
 

rainwater.
 

Some of the general soil resource 
management problems are
 

degradation, wind erosion, 
acidification, extensive farming 

and lack
 

of economic motivation for 
good management.
 

Continuous Croppin :
 

Evidence of continuous cropping 
while soil fertility was
 

maintained are the following 
examples':
 

(1) Land close to the village 
('oll Keur) is used for short 

season
 

crops it is continuously cropped 
and by means of household
 

refuse and animal manures 
soil fertility was maintained. 

Animals
 

or were kept in the
 
razed the fallow areas during 

the day 

procoas "Internalcalls thlsSanford (19819)

vLiateat night. 'Thus plant nutrientslivestock. 
LdimilluLL o1f plInLt nut |IItu" by 

from the fallow land are transported 
to the Toll Keur in the
 

village. Wooded fallow protected 
and regenerated outlying
 

fields, it is also a major source 
of nutrients for the Toll 

Keur
 

crops.
 

Fallowing is not any longer practiced 
in the Peanut Basin
 

because of land pressure, 
dense population and continuous
 

cultivation and thug fertility 
of the fields is low.
 

(2) A study of three Serer 
villages by (1990) in the 

Peanut Basin
 

found that after 30 years, 
there had not been any decline 

in
 

In 1980 farmers used shorter season 
varieties of seed to
 

yields. 

compensate for drier weather 

and the use of animal traction 
in
 

planting and cultivating. 
Farms maintained their yields 

on a per
 

unit basis.
 

NI
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(3) Rodale (1989) found that there was no significant long term
 
decline in yields per unit area for millet, sorghum or peanuts
 

in three locations in the Peanut Basin over a period of 28 years.
 

With the collapse of "the wooded fallow", soil management
 
system, the soil degraded quickly to establish a new equilibrium. 
The economic link between the wooded fallow system for soil 
maintenance and fertility and protection of the soil from wind 
erosion and the link between crop yields and soil conservation is
 

Jn the P11nnut
the filldaillif-ntiil soiI rItolurCo iminagcJOUil prob]om 

hasIn. Soils of the Peanut Basin lost the nutrients which were 
resourcecontributed b' oiganic matter, because of burning. Soil 

management in the Peanut Basin lacks the economic link between 

protecting or conserving soils and ' iproving yields on these soils. 

it| uvad uryianiLc matter, also retaim; moisture in the soil. 

the arableFroeuulanl (19113) Indicated 290,000 hectares (25% of 
ground) is not utilised in Sine Saloum, because soils are higher in 

clay content and have more structural and water infiltration
 

problems, as a result of the collapse of the wooded fallow. In Louga
 

110,000 hectares (22% tillable land) is not used. There is an urgent
 

need to develop technologies that make the most efficient use of the
 

limited climatic and soil resources. Researchers should pay
 
resaurces. The
attention to characteristics of the climatic and soil 


solution to continuous cropping in the Peanut Basin is the extension
 

of Toll Keur soil management practices to outlying fields. The Toll
 

Keur were fertilised by organic manures and were not burned.
 
farmers are now using animal manures on outlying fields
Traditional 


on the Toll Keur. In an attempt to deal
and household refuse 

annually with soil fertility problems, Rodale and Freeman indicated
 

that there are insufficient animals to provide the needed manure for
 

the Peanut Basin. 

Rodale is experimenting with composting and use of chemical
 

fertilisers as an alternative solution to increased plant nutrition.
 

The source of plant nutrients and the quality of manure depend 
on
 

animal feed. Thus the animals of the Peanut Basin
the quality 9f 
which are eating poor quality feed are producing poor quality manure.
 

Seyler observed that farmers protect Acacia Albida seedlings
 

after fertiliser subsidies were discontinued. Thus an 
economic link
 

was established between crop yields and trees, which 
can have a
 

positive effect on soil conservation and Agroforestry. Alley
 

cropping is an other form of agroforestry.
 

Other researchers suggest that leaving crop residues on the
 

ground would reduce soil drosion and increase water infiltration.
 

However a strong economic incentive exist to use crop residues 
for
 

forage.
 

Soil resource management problems in the Peanut Basin 
are
 

difficult to address because they are a part of a complex 
balance
 

which is difficult to change.
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Based on the technical problems in the Peanut Basin, Senegal
 
Oriental and tile Casamance, the focus of the analysis is placed on
 
three priority research areas which are common to the project zone:
 
(A) Soil fertility; (B) Water management; and (C) General agronomy
 
and livestock In farming systems. The project zone is divided into 4
 
smaller zones: (1) North-Central Peanut Basin and (2) South-Central
 
Peanut Basin, (3) Senegal Oriental and Haute Casamance and (4)
 
Southwest Casamance.
 
The technical analysis is organized along the lines of the 4 zones
 
mentioned above with a brief discussion of tile problems; the three
 
research priority areas and the ISRA proposed project activities for
 
each zone.
 

B. Technical Problems
 

The problems in the project zones are the following: (A) Th.e
 
Peanut Basin (includes North and South Central Peanut Basin) with
 
reduced rainfall, degradation of the natural vegetation and soils
 
VilllU1la, 1a to wl1l. dlitd I)Vuakdowu uf Sulilutruuturo, population 
iroefluil-n, over-expl oltaton of natural resources, reduced fallowin(l, 
iiilui.Lilu duui I, :udttuud luuuL (laid wuudy LJLalntu aiid ali Illbailaicu 

between trees-crops and livestock systems; (B) Senelal Oriental and 
Hlaute Casamance with reduced rainfall, soil degradation less fallow, 

up Iitld L1U IlU,4:.,i,1,:-- f Ii- II, Li 'IIl (ov-,ifrI ,. (,I Lt -, ut ; pouir IIlit IO , w 4
so{Jut.heuli:er1i Bo i Is are viiIirablo to water erosion when bare; and 
(C) I,Lwer Cd;,Jllllce is divided into valley and plateau areas. in the 
valley areas serious soil-salinisation and acidity problems exist
 
and as a result rice growing areas are reduced. Degradation of 
natural resources occurs when farmers move and clear land in the 
higher plateau areas. llere deforestation takes place which in turn 
causes erosion and loss of fragile soils. 

Peanut Basin
 

The Peanut Basin is Senegal's most intensely cultivated and
 
densely populated rural region. It is divided into two zones: North
 
and South-tentral Peanut Basin. It includes the areas of: Thies,
 

Diourbel, Louga, Fatick and Kaolack.'The Peanut Basin zone covers
 

1/3 of Senegal's total land area with 1/2 of the country's total
 
population or 60%-of the total rural population.
 

(A) North-Central Groundnut Basin 

This zone covers the administrative regions of Thies, Diourbel
 
and Louga. The population of this area is 1,857,000 which
 
accounts for approximately 30% of the nations's population. The
 

population densities vary from (Louga) 36 to (Diourbel) i10 and
 

(Thies) 145 Inhabitants/km
2 . These are the 0ensest populated
 

areas In this zone.
 

The two major crops that are planted in this zone are: peanuts:
 

27% of total arable land in the region and millet 35% (average
 

1980-1990). Other crops are sorghum, cowpea, maize, paddy,
 
cassava and cotton.
 

BEST AVAILABLE 
DOCUMENT 
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The basic problems of this zone are:
 

- dense population
 
sails are degraded and vulnerable to wind
-


- erosion
 
- soil fertility has declined
 
- water management is lacking
 
- reduced fallows and over-exploitation of soils
 

- low yields
 
inbalance of agro-sylvo-pastoral system
-

population:
 

The population of this zone is estimated 
at 1.4 million mostly
 

Wolof and Serer.
 

There are no permanent water sources, 
the area depends on
 

underground water resources and a 
system of wells. Underground water
 

resources depend on the rainfall. 
The principal crop is peanuts, 53%
 

area cultivated in Senegal. It contribUtesto 3/4 of
 of the total 

income of the rural population 

in this zone.
 
the total 


Farmingnterprises:
 

The zone of Louga, Diourbel and 
Thibs produces 30% peanuts and
 

millet and sorghum of the total 
Senegal production.


33% 

The average farm size is 0,7 hectares : In this zone 

one finds three
 

distinct farming systems. The 
first is the system of the marabouts
 

(religious leaders), they play an important role in 
developing the
 

peanut crop and influence cooperatives 
and access to credit. They
 

produce 5-6% of Senegal's peanut production. 
The second system is
 

one of large farms which produce 
both cereals and peanuts these
 

to the extension service.
 farmers have access ers who grow cereals, peanuts
 one of small 2ar 

The third system is 


crops and they have no contact 
with extension.
 

and other pashi 


The second crop in the project 
zone is millet/sorghum it
 

of the total area cultivated 
in Senegal.


occupies x 33% 
Cereals are grbwn for family 

consumption. Other crops are 
maize
 

which gives higher yields than 
sorghum/millet and a potential 

future
 

expansion of maize Js possible. Cowpea is more drought 
tolerant and
 

is replacing peanuts.
 

Vegetables are cultivated on 
approximately 2000 hectares in 

this
 
an other
 

zone, expansion is reduced by water limitations. 
Cassava is 


cio~p aru)IIl ',1.16n, I.olK1g and Koboiiior. 41c:am ill 
t. and 'ore4t r'enotircos Slch 

I IIi I ' i I iiI,' 1111P I !( 1114IFt4 I' 1-4)1 


t £L&itS.•
 

The agricultural season starts 
with cleaning (in April) of 

the
 

fields, planting (mid June-July), 
maintenance and harvest. Planting
 

(daba) or by means of animal 
traction with a
 

is done with the hoe 


planter. Maintenance includes 
weeding, crop protection and
 

maintaining the humidity in 
the soil. Weeding takes place 

twice,
 

BEST AVAILABLE 
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just after the plants emerge and again one month after this. For all
 
crops in this area except the Cassava the harvest begins in October
 
till mid-November.
 

Livestock
 

Eighteen percent of the national herd is located in the North
 
Central Peanut Basin. The Wolof farmers keep their small livestock
 
in enclosed areas but tile large animals are kept by the Peuls.
 

The Serer have a real integration between agriculture and 
livestock. During the rainy season the herds are placed in the 
fallow areas. After the harvest the animals are placed in the fields 
where crop residue adds to their diet. 
The animals used for traction or for fattenings stay all year long 
in an enclosure, where they are fed leftovers of agricultural or 
forestry products.
 

Trees and shrubs 

Acacia albida is the most important tree in the traditional farming
 
system both by the Wolof and Serer. This tree plays an important 
role in the agricultural and livestock system. At the beginning of
 
the rainy season (June) this tree looses its leaves, which serve as 
organic matter for the different crops millet and sorghum. As soon 
as the rains stop, tae Acacia trees start to bear leaves, which 
.;orve as rood and nhado for 1 [vosl.ock. In rotllrn the l 1i I 
ColtribuLu oryanic matter to the sol]. 

ISRA Proposed research objectives for this zone are the 
fol ow i nrg: 

1. 	A regional inventory of natural resources - Assessment of 
degradation level;
 

2. 	A study on the evolution of soils;
 

3. 	k study on wind erosion : quantification and control methods;
 

4. 	An analysis of tile land use system in relation with the soil
 
and water management;
 

5. 	An assessment of the impact of land management at various
 
scales;
 

6. 	A regeneration stuay of degraded soils based on valorization
 
of available natural resources (crop residues, trees,
 
natural phosphates, empty shell-fish);
 

7. 	A regional study on organic and mineral fertilization of
 
crops;
 

a. 	An improvement study of production and management of animal
 

wastes use;
 



9. An improvement study of use and management of draught
animals;
 

I0. Assistance to farmers' organization for the adoption and
 

assessment of appropriate technology and implementation of
 

natural resources management rules.
 

South-Central Peanut Basin (Sine-Saloum/Kaolack and Fatick)
B) 


Is divided into twoTho South-Central Peanut Basin 
24, 000 km 2 

FatItuk. 'IL uovoru 
iiIIL I I rutj I (IlnI: I(au I iaukItnltdll I IV 

with a population of approximately 1,300,000 inhabitants. 
It is
 

main agricultural area of Senegal with two major 
crops, millet
 

a and millet/sorghum:
and peanuts which account for groundnut: 33% 


of arable land in the Region (Average 1980-1991) and
 37% 
of the national production. The major crops
 represent nearly 50% 


millet, sorghum, peanuts, maize, cotton and 
cowpea. The
 

are: 

crop yields are closely related to the rainfall 

and fertilizer
 

use is very low.
 

Problem areas of this zone are similar to 
those mentioned for
 

the North-Central Peanut Basin
 

Zone South-Central Peanut Basin (Sine-Saloum) 
(Kaolack, Fatick)
 

There are approximately 1.3 million inhabitants 
in this zone,
 

of the total land area of
 
which covers 23,945 km2 and represents 

12% 

The first covers the Fatick
 There are two sub-zones.
Senegal. 


region and the department of Kaolack.
 

The second sub-zone is located in Nioro 
du Rip and Kaffrilne,
 

to the peanut and cereal production 
of the
 

which produced 25 to 30% 

Farmers also produce cotton.
Peanut Basin. 


The South Central Peanut Basin with 
the river Saloum which
 

offers salt~water. Underground water 
sources are the Continental
 

-
(40-120 M) and the second source which 

is deeper.. (200 

Terminal 

400 M), this makes exploitation difficult.
 

For the last 5 years the average rainfall 
was around 600 MM with
 

- 600 MM, Fatick
location. Kaolack with 500 
variations depending on 

Is influenced by the seawinds and
 - 800 MM. This zone 


climate. 

with 700 


The vegetation becomes more dense 
in the South and East.
 

Dominant are the Combrelacees (Acacia 
seyal and A. ataxacantha).
 

The vegetation in the South is dominated by Anogeissus 
Leiocarpus
 

and other varieties while the underbrush 
is Cassia Sieberiana.
 

In the Kaolack/Fatick area one finds 
forests of predominantly
 

Borassus aethiopulim (Roniers), oilpalms 
and mangroves on the side of
 

the sea, and the Baobab.
 

BEST AVAILABLE 
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There are 4 major soil types in this zone.
 

The population is composed of 4 ethnic groups: the woldfs
 
the Peuls (Mixed with
(Center and West), the Serer (NW and SW), 


Wolof and Serers), Mandingues (SW with Serer)),
 

The Wolof-villages are between 150-200 inhabitants and they form
 

independent unities, which grow closer to the South, where the
 
The millet
population density is less than 100 per persons per km2. 


fields surround the village. The fields are divided into peanut and
 

millet parcels and a little fallow.
 

In the Serer villages one sees the tree rimmed fields. The
 
Acacia albida trees increase with the same intensity as the forest
 

decreases. The fallow areas have decreased with the onset of
 

population growth and expansion of peanut production. The animals
 

always there in the dry season but transhume to the salinisedare 
soils of the Sine Saloum in the rainy season. Fields of peanut and 

the space and are intensely cultivated. The living
millet occupy all 
aras arn coimpo:;nd of tho hounen of the fano1.los and the space 

buhind the houses Is used for warehousing, small ruminants and 
t. i , i I i i ul iad i iul rtvrluLluu t"V U-ruailu. The ,vanimal sblu" 

individualised and separated,cultivated areas are subdiv ded and 
from the villaye grounds. Each sub-division is shaped in concentric 

circles and each section of the circle, corresponds to a major crop 

rotation. The ist section behind the gardens of the house is called 
(SUNA). These are
house-field, where one plants short cycle cereals 


second section;the fields which are fertilised by the animals. The 

more extensive in size is cultivated in rotation of fallow-peanuts 

cereal-peanuts. 

The third section, which does not anymore exist in many villages
 
These fields are cultivated in
 are the most recent cleared fields. 


cereals (long cycle) the first year and millet or sorghum followed
 

by peanuts and fallow.
 

Land tenure;
 

The.traditional law is maintained as well as government 
laws,
 

these garantee.th9 continuity in the Basin.
 

one can distinguish 3 stages of agricultural development 
in this
 

zone:
 

(1) Agriculture is dominated by food crops (cereals and
 

tubers). This agriculture is characterised by: manual labor,
 

fallow to regenerate the soils, favorable rainfall and
 

environment and available land and meadows.
 

(2) The system has evolved into one which is dominated by
 

peanuts in relation to other crops. Agriculture is
 

characterised by mechanisation (by means of credit from
 

cooperatives) fertilizers, and a decrease in long cycle 
cereals
 

and sorghum.
 

BEST AVAILABLE 
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(3) Since 1980 a newtype of agriculture emerged characterised by
 

climatic reductions in rainfall, less fertile soils, predominant
 

crops are peanuts and millet (SOUNIA).
 

Thus the main crops are millet as a foodcrop and peanut as cash
 

crop. The rotation peanut-millet is yearly with rarely a fallow in
 
The fallow time is reduced because of population
the third year. 


Other crops such as maize, cotton, cowpea, sorghum are
pressure. 

also cultivated. Average production data by MDR in 1987/88 are:
 

1000-120b Kg/Ilect. for peanuts Fatick/Kaolack
 
800 Kg/Ilect. for millet
 

750 - 1450/1lect. for maize
 
750/ilect. Fatick and 1200 Kg/1lect. Kaolack for sorghum.
 

The peanut fields are the best maintained (fertiliser, manure,
 

better weeding, intensive care). The soil preparation and planting
 

are the same for millet and peanut but the timing of these
 

activities differs.
 

Millet is always planted just before sustained rains start.
 

Weeding takes place in April/May followed by bunding and burning of
 

debris, followed by placing of fertilisers/manure for peanuts.
 

Clearing of fields takes place in May/June followed by burning and
 

fertilisers/manure are placed afterwards.
 

Livestock
 

The pastoral based
There are two traditional livestock systems. 


transhumance system with Peul herders and the sedentary system 
by
 

farmers.
 

The pastoral transhumance system can only be found east 
of this
 

This system includes
in the area of Kaolack/Tambacounda/Kayes.
zone 
 In the rainy
migration, which is seasonal, and goes in phases. 
 seasonmove to the Ferlo and in the dry
season the herders and herds 

or to the west and the south or
they move towards the Senegal Valley 

areas, wells and marcetsthe Peanut Ilsin where they find fallow 
for the sale of milk products and animals.(rural a4 id urban) 

The
 
The sedentary system is included in the farmer's 

workload. 


best livestock farmers are the Serer, who keep large 
herds and use
 
Here the
 

the manure to systematically fertilize their 
fields. 


animals browse freely during the dry season and near 
the village.
 

They are moved during the rainy season by herders 
to the forest or
 

But every night the herd
 the fields in temporary fallow areas. 

comes back to the village-within the fenced areas.
 

Animal traction is a recent activity of sedentary 
livestock
 

The farmers feed the traction animals in the stable and
 
farming. 

draw substantial benefits from resale of these animals. 

Some
 

farmers are beginning to fatten their animals 
which they buy from
 

Peul herder's at the beginning of the dry season 
and which they sell
 

The same thing is done with
 6 months later as slaughter animals. 


lambs before the feast of Tabaski.
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The caring for lambs and goats is reserved for women in most
 
villages. In the dry season, the animals feed on crop residue and
 
forrages which they find. At night they return to the village and
 
go back to pasture. Complementary feeding with peanut or cowpea hay
 
is given to certain lambs. In the rainy season the grazing areas 
are organized for 2 groups, the individual or collective herds. For 
individual herding each woman brings her herd in the morning to a 
grassy spot and ties them up. In the midfile of the day she moves 
them and at night they return to the farm to feed and drink. The 
second method is to hire a herder at the beginning of July to herd 
all the ruminants of the village for 6 months (July - December). 

Trees and Forests
 

There are 38 forests covering 722.417 hectares or 30,17% of the 
total area of the region Kaolack and Fatick. The tree species are 
varied and forests are producing little because of the population 
pressure and overuse. A reforestation efforts is supported by 
DCSR-ISRA-SODEVA. 

ISRA's proposed research activities:
 

The following are research activities proposed by ISRA
 
researchers:
 

- Regeneration of degraded soils with crop residues and manure; 

- Soil improvement by means of crop residues and manure; 

- Study of organic and mineral fertilization of crops 

- Regional inventory of natural resources - Assessment of 
degradation level; 

- Improved production and management of animal waste 

- Study on the evolution of soils; 

- Improved use-and management of draught animals 

- Recovery of salt land; 

- Study on wind erosion: quantification and control method; 

- Analysis of the land~use systems in relation with soil and water 
management; 

- Assist farmers' organizations for adoption and assessments of 
appropriate technology and implementation of natural resources. 

- Soclo-economic analysis of land management and.natural resources 
j,,,allug jnUjLt tu h 
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- Evaluation of the impact of land management at various scales; 

- Improvement and management of fallows; 

- Management of pastoral environment and improvement of forrage 
balance. 

(C) Senegal Oriental and Haute Casamance (Kolda)
 

The population of Senegal Oriental and Haute Casamance is
 
composed of Peulhs (46%), Mandingues (13%), Toucouleurs (10%)
 
and Soninkds (8%). The total population is estimated at 553.000
 
habitants. Their principal activity is agriculture. There is a
 
demographic flux (Rural exodus, emigration and seasonal 

of
movements) which explains the low density 89 habitants/km
2 

the population. The National Park of Niokolokoba and classified 
forests are locatod n this zone. 

Thu :4 1n I,',%I I I jIutwoul 1600 imil(N IIo-Nalouni) to 1200 l1|i1 

(Kedougou). Only 3% of the total land area is used for
 
agricultural purposes. The principal crop is peanuts (53% of the
 

cultivated area) and also cereals (including maize, sorghum,
 

millet) rice (28%) and cotton (19%). Other crops that are
 

cultivated are niebe, cassava, fonio, vegetables and citrus for
 

family consumption. Livestock production is an important
 
activity. Tambacounda and Kidira is an important livestock zone
 

which has 120.000 head of cattle and 70.000 of small ruminants.
 

South of Tambacounda there are large herds of 470.000 head of
 

cattle of which 220.000 are used for animal traction and 280.000
 

small ruminants.
 

Senegal Oriental Soil resource management
 

Easte1n Senegal is less densely populated and has more rainfall.
 

It is dominated by shallow and stoney soils on lateritic pans.
 

Land appears to be vacant north of Tambacounda, because local
 

farmers have aiready abandoned it, after exhausting its limited soil
 

fertility over the past 20 years.
 

The area around Kedougou could support an expansion of dryland
 

cropping, because of the development of the necessary infrastructure 
atid th itiuLa IlI tLion ul: technical and social services in the area. 

Migration of farmers to bottomlands with deep deposits of alluvial 

soil, and which are flat and rock-free. 

The South eastern part of Eastern Senegal is vulnerable to water
 

erosion if the ground is bare. Eastern Senegal's soil management
 
less severe than those in the Peanut Basin, because
problems are 


bush fallows up to 5 years are still practiced. The population
 

pressure is concentrated only in the Tambacounda region and the
 

rainfall is 800 mm. More responsive crops such as maize and cotton
 

are grown in rotation. Subsidies are available for cotton. Most
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villages have significant areas of range land for cattle and there
 

is sufficient "internal transport" of nutrients by cattle to
 

maintain village farms. Peanut hay and cotton seed which are rich in
 

nutrients are available for fattening of cattle.
 

ISRA's Long-Term Research Program Objectives
 

Long-term research objectives of ISRA for this zone are: 

- An identification of constraints of Natural Resources Study. 

Evaluation of the degradation level. 

- A study of the soil ovolution and functions. 

- An analysis of the land use system with the water and soil
 

management.
 

An economics analysis of the technical and management cost of
 -

the Natural resources. 

- An tit;,B~Oflt of Impnot of tho Land Managemont. 

- A utudy uF lu:junaraitiUol or toil dogradation 

A regionalized study of soil fertilization
 -

A study to improve the production and use of animal 
manure.
 

-

- A study to improve and manage fallow. 

- A range management study 

A study to support the farmer organizations, the 
use and
 

-
evaluation of the appropriated technologies and better
 

management of Natural Resources.
 
t 

Lower Casamance Zone (Ziguinchor)
 

With almost 900.000 inhabitants, the South 
West Casamance
 

of the total population of Senegal. The low
 represents 14% 

population growth rate is caused by the migration 

and the rural
 

exodus.
 
(water,


The South West Casarlance has important natural 
resources 


soil, vegetative biomasse and animals), 
which could be intensively
 

used. The arable land covers 750.000 ha which 
represent 20% of the
 

total national land area.
 

The rainfall is between 000 to 1200 mm and 
this offers important
 

water resources, in spite of the reduced 
rainfall,.low flow of water
 

and the increased water salinity. The result 
of these changes were
 

crop diversification. Rice is the principal 
crop (78% of the
 

Other important cultivated crops
national total cultivated land). 
maize (40%), sweet potatoes (22%),
 
are citrus (60%), cotton (20%), 
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cassava (8%), vegetables (5%),;and nidb6
peanut'(12%), millet (10%), 

(5%).
 

Casamance soil resource mana4 mP:nt
 

The flooded rice and salt dam soil management system is 
unique 

1I '1h Cili11|mllClo. W|oe is not irrigated but flooded by means of 
water.

uatchinq rainwater and controlling surface flow of runoff 
tib) u"l"Lo dr'y Atluitu tu . 1iat wadlur InIi'ruuIon. Au a 

lh"iao 11I. IJ arts 
result of high levels of sulfides in the soils, which are low lying 

they are vulnerable to acidification if subjected to prolonged 

drying.
 

Rice production depends on an annual flushing 
of salt from the
 

soils where sea water intruded. If rainfall 
is insufficient this
 

not wash out the salt and reduced rice production 
is
 

process will 

the result. Because of insufficient rain 

the flow of fresh watur to
 

rice producing areas has been reduced.
 

The ability to stru.cturally control the 
flow of fresh water to flush
 

the salt water in these soils represents an improvement 
over to,;al
 

dependance on rainfall and runoff. Thus 
traditional knowledcJe of
 

soil management practices can be used 
to boost yields and obtain
 

significant returns quickly. Vulnerable 
soil resources can be saved
 

from severe degradation by salinisation 
and acidification.
 

Traditionnally salt-dams were used to 
enhance rice production but
 

reduced rainfall have made these methods 
of water control less
 

adequate.
 

Water erosion is an other problem. As 
a result of the
 

salinisation of lowland rice soils, farmers 
have moved to upland
 

soils which are vulnerable to erosion. 
The soils of Upper Casamance
 

are shallow soils on lateritic hardpan 
which are quickly destroyed
 

if cleared and left exposed to rainfall. 
About 75% of the cultivated
 

land in the lower Casamance is now plateau land. In the Middle
 

important than rice. Other plateau crops
 Casamance jeanuts are more 


are millet, sorghum, maize. Extensive 
agricultire is dominant on the
 

plateau, only little fertilisers are 
used. The forest cover has been
 

depleted as a result of agricultural 
expansion. The plateau areas,
 

where animal traction has been adopted, 
are areas with the highest
 

farm incomes. In contrast where swamp 
rice is cultivated to the
 

exclusion of other crops, these areas 
have the lowest agricultural
 

incomes.
 

Trees and crop interaction
 

Oxidization of plant materials can take 
place by burning,
 

composting and animal feeding materials. 
Plant material oxidizes
 

slowly, and energy utilised by soil 
microbes benefits soils and
 

crops. Mulchi (compost or crop residue) effects only 
the surface
 

it is to conserve the soil, it improves the soil
 
of the soil, 

environment for root and microbal 

activity, it shades the soil and
 

protects it from wind erosion 
and it improves water percolation.
 

Mulching is not done by traditional 
farmers because it could be a
 

habitat for pests. Farmers prefer to 
burn crop residues and make
 

BEST AVAILABLE 
DOCUMENT
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plant nutrients immediately available for the new 
crop.
 

Millet-stalks cover the field in dry season and serve as protection
 

for wind erosion.
 

idvestock
 

It is recommended to integrate livestock and 
crop production in
 

order to improve the management of plant 
nutrients on the fields.
 

Most farmers do not own sufficient animals 
to drastically improve
 

their soil. Manure, which is used to improve 
crop nutrition, is poor
 

if feed is of poor quality. Three ways to 
integrate animal3 and crop
 

production are:
 

(1) animal traction
 

(2) parking of animals on fields, 
to concentrate plant nutrients
 

from range land on crop land for the 
benefit of the crops.
 

(3) fattening livestock
 

ISRA's Proposed Research Activities 
are:
 

- An identification of co!straints of the 
Natural Resources.
 

Evaluation of the degradation level.
 

A study of the soil evolution and function 
with the technical
 

-

itineraries.
 

- An analysis of the land use system with water 
and soil
 

management.
 

An economic analysis of the technical and 
management of the
 

-

Natural resources.
 

An aspessment of impact of the Land Management 
at the various
 

-

scales.
 

A btudy of regeneration of soil.degradation
-


A regionalized study'of the soil fertilization
 -


An study for Improvements of the production 
and the animal
 

-

manure.
 

An study to improve and manage fallow 
and range management.
 

-


A study to support the farmer organization 
for the use and
 

-

evaluation of the appropriate 

technologies,and for better
 

Management of Natural Resources, 
recuperation of the salinised
 

lands, and intensification of 
the rice crops.
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Trees and forest resource management:
 

Management of forest resources is largely executed by projects.
 

Prior to 1933 each village managed their forests and woodlands.
 
After 1933 all trees became the property of the State. Traditional
 
use rights i.e. gathering of medicinal products and dead wood were
 
recognized. Villaqers consider forest and woodlands as commons with
 

notinrl It) rtiad. l ml t, ':vlrurvamniiuit opl' PaijinHntlS dopolulln U Win 

tl¢} Ill v r iiz .Il U ll~ p)li
ol1 c:uli hin o y ing ,linlm l ul ~Lu U u rl a n n nia ll uWw l y nl|t o 

to recover.
 

Traditional resource management:
 

The Serer had a mixed farming system using Acacia Albida and
 

other soil building trees and shrubs and fallow with animals
 
integrated into the farming system.
 

However population and migration increased. Also animal traction
 

and fertilisers changed the system however some aspects remain. Use
 

of animals integrated in the system has declined, because of lack of
 

pasture which was formerly provided by the fallow lands.
 

forest resource management:
Research on 


Natural vorest management research includes fast growing species
 

for fieldwooo.
 

Agroforestry research on alley cropping and maize intercropped
 

with varying fertillser levels (superphosphate) was done by ILCA and
 

FAC. Off-station research is done in selected villages, including
 

live fencing and planting on the plateau above rice fields to reduce
 

siltation problems.
 
There are several research gaps that exist at present i.e. proper
 

silvicultural treatment of Casuarina equisetifolia (filao) and other
 

trees Shirus.- The marketing and demand of eucalyptus roles is less
 

well known.
 
Other knowledge gaps are the species which work best for a
 

particular intervention in each specific ecological zone. 

Natural resources management:
 

There were two technical Ministries managing Senegal's natural
 
Ministbre du Ddveloppement Rural (MDR),
resources, they are: 


Ministere de la Protectiou de la Nature (MDR), Ministbre de la
 

Protection de la Nature et de l'Environnement (MPNE). The
 

responsibilities of MPNE were divided into four directions. The
 

Direction for reforestation and soil conservation was divided into
 

two divisions which were placed under the Direction for Forestry,
 

fisheries and wildlife and under MDR.
 

Problems exist in getting government offices to'work together in
 

extending information and receive feedback from farmers. Some
 

examples are lack of coordination between technical services,
 

BEST AVAILABLE 
DOCUMENT
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failure to consider the needs of the farmers, lack of cooperation
 
between local authorities and other levels of GOS. There is also a
 
need for donor coordination and long-term planning.
 

The New Agricultural Policy does not address the problems of
 
11iveutock or forestry soctors but only agricultural production.
 

The Code Pastoral prohibits farmers from excluding livestock 
from his fields after harvest of his crops. This provision may
 

discourage tree planting for fair that they will be damaged by
 

animals.
 

Natural Resource Management Constraints
 

;omo of the Natural Hlunourco Managomont constraints are 
Master Plan list. They are the following:mentioned in the Forestry 

to anyNatural costraints: Ecosystems that are sensitive 
modification of the existing vegetation. Poor soils and rainfall
 

that is often highly variable causing abrupt and unfavorable 
climatic variations.
 

Human constraints: Pressure on the woody plant cover around urban
 

zones and in the heavily populated rural areas i.e. direct
 

consumption of wood, agricultural clearing, overgrazing, and the
 

non-integration of agriculture and livestock. Lack of interest by
 

the population in activities long term and without immediate
 
the farmers' interest in trees.returns. This inhibits 

A domestic economy that is not well managed and is wasteful of
 
fuelwood and charcoal. Slow
 resources. Excessive consumption of 


adaptation to new conditions by the population.
 

Institutional constraints: The National aomain is difficult to
 

interpret and lacks detail concerning public and private forest
 
which interpret the law have not beeninvestment. (The bulletins 

Community the sole intermediatepublished). Tlhs..law makes the Rural 
of the Administration for the planting, management and harvest of 

a lack of qualified personnel and
village forests. There is 

sufficient equipmelt within institutions nationally, regionally, 

and
 

locally.
 

zone North Central Peanut Basin
Problems of the 


General environmental degradation; decreased rainfall,
 

deforestation, over-exploitation of the soils, decreased fertility,
 

erosion.
 

lack of an integrated strategy for
Institutional problems are: 

development and lack of coordination in the dialogue 

between
 
the rural population, insufficient water
technical services and 

resources, lack of credit.
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problems of the South Central Peanut Basin
 

The problems of the South Central 
Peanut Basin can be divided into 

4
 

categories: environmental, igricultural, 
livestock and trees and
 

forests.
 

problems are:
The environmental 


Poor soils, lack of nutritive 
elements and weak capacity 

to retain
 

water, deforestation of the Acacia 
albida and overuse of Acacia
 

seyal and others for firewood 
and charcoal and erosion.
 

problems are:
The aricultural 


Lack of farm equipment and 
organic and mineral fertilisation,
 

(Although the South Central 
Peanut Basin uses better fertilisation
 

poor soils and absence of 
fallow areas.
 

practices than the north), 


The livestock problems are:
 

herds are obligated to move 
to the Ferlo in
 

Lack of grazing areas: 


the rainy season. lfeed research 
on animal nutrition there 

is
 

insufficient feed during 
the dry season which calls 

for overuse of
 

trees for forage.
 

The roblems for trees and forests are:
 

Seasonal pruning of trees 
and exploitation or abuse 

and uncontrolled
 

use of certain species for 
firewood charcoal.
 

and recommended actions
 proposed solutions 


ISRA staff recommended the 
following activities to resolve 

some of
 

the mentioned constraints:
 



ISRAS'S RECOMMENDATIONS FOR SOIL AND WATER
 

IN PROJECT ZONERESEARCHMANAGEMENT 

LISTE DES ACTIVITES DE RECHERCHES A MENER
 
1 Zones concern6es
Intitul6 


I-----------------------------
-------------------------------------- I CNBA (1), CSBA (2), SO+I1C (3) 
1. inventaire rdgionalise dcs 

ressources 

I at SOC (4)
 

naturelles - Evaluation du niveau de 


degradation
 
at (4)
I (1), (2), (3), 


2. Etude de levolution des sols en 


fonction des itindraires techniques
 

(2), (3), at (4)
 
3. Mise au point de rdfdrentiels 

techniques 1 (1), 

1 

de longue durde : quantification 
de 1
 

Isituationsd,1s dliffdrentesIut.11s offot 

(2) ot (4)
 
4. ltecuperation des tertes 

saldes (utilisa- I 

t iml (tdo Illait e ' hi, 1ophyl es fourragbres; 	 I
 
I
 

11±sL Oil vloti"L Sylvo-pastorale) 

1 (4) at 6ventuellement (2) 

5. Gestion de l'eau en amont 
des am6nage-


1 

nments hydro-agricoles
 

1 (1), (2)
 
6. Etude de l'erosion dolienne 

: quantifi-


cation et methodes de lutte
 

(4) at dventuel

7. Analyse du systeme foncier 
en relation 1 (1), (2), 


1 	 I lement (3)
 
avec la gestion de l'eau 

et du sol 


(4) et 6ventuellement
 
B. Analyse socio-economique 

des amenagements| (1), 

I 	 1 (3) 
I et des techniques de gestion 

des 


naturelles
ressources 

1 (1), (2), (3) at (4)
 

I 9..Evaluation Ae.-'impact 
des amenagements 

I
 
"& diverses echelles 


(1), (2), (3), 

i10. Rdgendration des sols 

degrades slappuyantl 
I 

(4)
 

sur une valorisation des ressources 
1 	 I
 
naturelles disponibles 

(rdsidus de 

I
 

cultures, arbres, phosphates 
naturels, 


coquillages, etc..) 

1 (1), (2), (3), (4)
 

Etude rdgionalisde de la 
fertilisation 


I11. 

organo-minerale des cultures
 

1 (4),
 
1 12. Intensification de la riziculture 

de 


1 vall~e
 



I 

, 20 .

i (1), (2), (3) et 6ve6ntuelle
1 13. Amdlioration de la production et de 
 |ment"
la gestlon des d~jections animales 


(fumier + dnergie) I
 

CSBA (2); SO+-IC (3); and SOC (4)CNIIA (1); 
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Tntituld I Zones concern6es 

I - - - - - - 

1 14. Amelioration des modes d'utilisation I (1), (2), (3) at (4) 

at de gestionI des animaux de trait I 

I (2) at (3)
1 15. 	Amdlioration at gestion des jach~res 

1 (2) at (3)
1 16. 	Gesticn de l'espace pastoral at 

I
amelioration du bilan fourrager 


1 (1), (2), (3), (4)

1 17. Appul aux organisations paysannes pour 


l'adoption et i'evaluation do technolo- I
 

I 	 gies appropriees et pour la mise en 

oeuvre des regles de gestion des I 

ressources naturelles I 

Centre Nord Bassin Arachidier(1) CIUBA = 

Centre Sud Bassin Arachidier
(2) CSBA = 

Sdndgal Oriental at Haute Casamance(3) SO+IIC = 


(4) SOC = Sud-Ouest Casamance 
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DANS LE PROJET AGRONOMYRECHERCIIES PREVUES 

- Dans le domalne agrononique 

- Sdlection at diffusion en milieu paysan de varidtds
 

amdliordes adaptdes aux diff~rents types de rizicultures;
 

- Eialuation et tests d'adoption de techniques de lutte 

efficaces contre les principaux ennemis des cultures 

(insectes ravageurs, maladies et adventices); 

Recherche d'une technique saisonnee de fertilisation par
-
l'utilisation des ressources naturelles disponibles;
 

- Evaluation de l'intdr6t de certaines techniques 

culturales (prdsubmersion, drainage, chaulage, paillage,
 

billonnage) dans la lutte contre la toxicit6 ferreuse,
 

la toxicitd aluminique at la salinitd;
 

Tests at dvaluation pour l'adoption de matdriel divers
 

pour la mdcanisation en traction animale des opdrations
 

culturales (labour, semis, sarclage et buttage);
 

Suivi et dvaluation d'une chaine de matdriel A traction
 

animale adaptee h la riziculture de bas-fond;
 

Phytotechnie at dvaluation multilocale en milieu 
rel
 

pour une meilleure combinaison des diffdrentes
 

techniques d'intensification.
 

Systbmes de production comprenant l'dlevage
2 -

Poursuite at extension de l'analyse des syst~mes 
de
 

production at etude de la gestion des terroirs
 

,Ailgeois en Casamance;
 

-

Suivi de l'evolution et recherche de mayens
 

d'am6liorations des itindraires techniques;
 

- Identification et analyse des organisations paysannes; 

- Suivi zootechnique du dheptel en Casamance at recherche 

pour l'amdlioration de l'alimentation at du 
suivi 

sanitaire des animaux; 

Evaluation at amdlioration de la technique de 
parcage du
 

bdtall sur les parcelles de culturedes cdrdales.
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BASSE CASAMANCE
 

5. 	 PROBLEMATIQUES DE LA GESTION DES RESSOURCES NATURELLES
 
(Activitds do recherche prdvues dans le Projet)
 

Au stade actuel de la recherche entamde au niveau do la rdgion,
 
plusieurs problematiques se posent et mdriteraient d'6tre prises en
 
compte en vue d'une amdlioration de la production cdrdalibre et de
 
trouver les moyens d'accroitre lee revenus agricoles des exploitants
 
par le biais de technologies intdgrdes et adaptdes.
 
Au vu des resultats obtenus sur le terrain par 1'equipe systames en
 

relation avec le machinisne agricole et les thdmatiques, un accent
 
particulier dolt dtre accorde aux deux grands thames suivants :
 

1. Analyse et Amdlioration des syst&mes de cultures en Basse
 

Casamance;
 

2. Analyse et Amdlioration des systames d'6levage.
 

5.1 L'analyse et l'amelioration des systames de cultures
 
edrdalibres
 

!,.!,1 ILai.uliuitjl uL tdir tailuti du LauuJ.LiLu du ruuhuruhu: Uza 

cortai nOumbre d'innovationu techniques ont ddj& failt 'obJet do 
tests en milieu paysan. La plupart d'entre elles ont passd les tests 

de faisabilitd, de rentabilitd financibre et d'acceptabilitd. Par
 

consequent, l'accent sera mis autant que possible sur la proposition
 

de solutions alternatives, de mdnibre A proposer & chaque catdgorie
 

d'exploitation agricole los technologies dont elle est en mesure de
 

s'approprier.
 

Les actions porteront sur:
 

A. Productions vdqetales
 

1. M& s : Amdlioration des itindraires techniques du ma.s
 
en plein champ et champ de case (labour +
 
semis); fertilisation organo-mindrale;
 
.parclo-buttage etc..
 

2. Mil/Sorgho : Amdlioration des itindraires techniques du
 

mil en
 
champ de case et en plein champ (labour +
 

semis; fertilisation organo-mindrale; techniques
 
de lutte contre les mauvaises herbes).
 

3. Riz Amdlioration des itineraires techniques du riz
 

(labour en lignes + semis, fertilisation
 
organo-minerale; techniques do lutte contre los
 
mauvaises herbes avec sarclages precoces,
 
mdcaniques, herbicide).
 

KI
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5.1.2 LMexpdrimentation et la mise au point de solutions: Un
 

certain nombre de thbmes techniques ont besoin d'&tre approfondl
 

avant de passer A la phase de diffusion. Les rdsultats attendus & cc
 

niveau porteront sur 1'identification d'alternatives de solutions
 

aux diffdrents problernes et contraintes recensds au niveau des
 

exploitations.
 

Ti s'aqira 1) de trouvor don varidtda de mais, mil sorgho 
uycle v6gdjtatli, do la toldranceadaptous dtil)ufii tie vue ido lour 

1 tl	 lo:;
*AtIX 	 C,,1m.1.a iaLuL jhyiI Co-chI1w q uIl ut biologl I(UOU, 2) do pr6clor 

mieux adaptdes aux conditions locales.techniques culturales 

1. Riz : Amelioration du materiel vegdtal par
 

l'introduction de varletes amdliordes et
 

adaptdes.
 
Fertilisation A base de ressources naturelles
 

fumure organique, culture en couloirs avec les
 

legumineuses.
 
Mise au point et test de matdriels agricoles sur
 

billons pour augmenter la productivitd de la
 

main-d'oeuvre (Semoir, butteur).
 
Essai et suivi d'un motoculteur en gestion
 

paysanne dans le but de proposer des techniques
 

culturales en relation avec le choix des
 

equipements, associds au niveau dequipement des
 

paysans etc..
 

2. Mais Ameliore.tion du matdriel vdgetal par des tests 

d'adaptations de varietes amdliordes. 
Fertilisation organo-minrale mettant A 

contribution les ddchets animaux et espbces 

fixatrices d'azotes cultures en couloirs avec 

les legumineuses. 

3. Mil/sorgho: Idem Mais
 

4. 4Gestion des terroirs: Recherches adaptatives 
pour
 

l'amelioration au niveau du terroir (fertilisation,
 

techniques culturales, assoleurs, asssociation de
 

culture, etc...).
 

d'dlevage

5.2 Analyse, tude, amlioration des sstLmes 


I s'agira de mettre l'accent sur:
 

1. 	Les tests de ddmnonstration de suivi sanitaire 
et du
 

logement des animaux de trait.
 

Les techniques de gestion des parcours et alimentation 
du
 

2. 

betail. 

Les 	techniques de rations d'engraissement'des 
porcins.


3. 


Evaluation et amelioration de la technique 
du parcage du
 

4. 

betall sur les parcelles de mais.
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SENEGAL ORIENTAL ET HAUTE CASAMANCE
 

6. Aotivitds h mener dans le Projet
 

Les activitds de recherche doivent 6tre fortement amplifides
 
dans la region pour l'dlaboration d'un ensemble programmd de
 
propositions concretes et efficaces capables d'assurer le succbs des
 
nouvelles strategies d'intervention des organismes et structures
 
d'encadrement des producteurs. Elles auront pour objectifs :
 

a) 	 le developpement et l'intensification raisonnds des productions
 
A potentiels eleves dans chaque secteur rural de la zone selon
 
les vocations agricoles conforiement aux objectifs et
 
orientations assignes par la Nouve~le Politique Agricole;
 

b) 	 la miss au point de techniques de prdservation et de
 
restauration des ressc :ces naturelles;
 

c) 	 la definition de voies et moyens (mdthodes d'approche)
 
d'intdgration de ces diffdrentes ressources pour une
 
agriculture plus productive et plus sdourisante.
 

40D3
 



BASSE CASAMANCE
 

V. ACTIVITES DE RECHERCIIE PREVUES DANS LE PROJET
 

5.1 Aqronomie
 

a) Riziculture
 

Sdlection/diffusion amdliord en milieu paysan.
 

En amdlioration varidtale et physioloqie:
 

Poursuite de l'dtude des collections et 
dtude
 -

gdndtique en vue d'accroitre les possibilitds
 

d'obtention d'un matdriel vdgdtal mieux 
adaptd aux
 

de submersion.variations 

Poursuite de la creation varidtale ou 
hybridation et
 

-
selection sur les descendances et 

sur du matdriel
 

introduit 
de I'ADRAO.
 

toldrance varidtale aux phdnombnes de
 - Evaluation de la 
A la salinitd et A la
 toxicite (fer et aluminium), 


(approche physiologique).
sdcheresse 


control:

* En phytopatholocde/entomoloqy 

Suivi des slections en cours et dvaluation 
du
 

-

comportement du inatdriel vis-a-vis 
des principales
 

maladies.
 

- Evaluation de la resistance A la pyriculariose, 
des
 

en essais prdliminaires de
 varidtds sdlectionndes 

rendement. Ceci par rapport A diffdrentes 

souches de
 
,
Pyricularia Oryzae et sous conditions variables du
 

milieu, de la fumure azotee et du 
rdgime hydrique.
 

Etfde de la rsistance varietale 
aux autres maladies;
 

-
analyse de la pathoflore des semences et recherche 

do
 

moyens d'ameliorer leur qualitd.
 

Etude approfondie de l'influence de la fumxre azot~e
 -

et de la variation du rdgime hydrique 

sur le
 

ddveloppement de la pyriculariose ou d'autres maladies.
 

En Entomoloqie:
 

- Etude de la r~sistance varidtale 
du riz aux principaux
 

insectes ravageurs.
 

- Etude approfondie des relations 
population de chilo et
 

ddjAta sur riz et ddtermination 
d'un seull critique de
 

nuisibilitd ou d'intervention.
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* En malharbologle:
 

- Etude des phdnomnes de concurrence des adventices en
relation avec lea conditions do submersion, les niveaux
 
de fertilisation et lee techniques do semis.
 

- Etude de la biologie et de l'ecologie des esp&ces

adventices do riz sauvage et de certaines appdracdes

particuli~rement nuisibles en vue de la recherche de
 
m~thodes de lutte efficace et dconomique.
 

- Poursuite de l'expdrimentation des herbicides en
 
mettant l'accent sur la combinaison de plusieurs

matieres actives pour amdliorer l'efficacitd et rdduire

lea coats des mdthodes existantes et rdpondre A la

demande croissante de l'encadrement et des paysans.
 

- Elaboration et dvaluation en milieu paysan de

techniques de lutte intdgrde contre l'enherbement par la
combinaison de techniques culturales adcptdes avec la
lutte mecanique et l'utilisation rdduite d'herbicides.
 

En aqropddologie et fertilisation:
 

- Recherche d'une technique raisonnde de fertilisation
 
par l'utilisation des ressources naturelles disponibles

(phosphates naturelles, paille de riz, ddchets animaux).
 

- Cultures en couloirs, associations culturales,
 
rotations culturales.
 

- Evaluation de l'intdr6t de certaines techniques

culturales (prdsubmersion, drainage, chaulage, paillage,

billonnage et fertilisation potassique) dans la lutte
 
ccntre: 

- la toxicitd ferreuse
 
- la toxicitd aluminique
 
- la salinite
 

* En machinisme aqrcole:
 

- Tests de materiels divers pour la mdcanisation, en

traction animale,-des techniques de prdparation du sol.
 

- Miss au point de techniques de semis et de sarclage

mncanique dans lea rizieres.
 

- Mise au point et test do materiel pour culture en
billons pour augmenter la productivitd de la 
main-d'oeuvre. 
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- Essai et suivi d'une chalne de mat6riels A traction
 
animale adaptde & la riziculture de bas-fond.
 

* Phytotechnie at dvaluation multilocale at milieu rdel
 
;t systbme de rdfdrence :
 

- Expdrimentation multilocale pour l'6valuation en
 
milieu rdel de l'intdr6t eL de l'adaptabilit6 des
 
prnOdt-ili ot tocIII Iquzoz 1111i1au point.
 

- Varltds
 
- Protection de la culture
 
- Fertilisation
 
- Techniques culturales
 

- Recherche des meilleures combinaisons des diffdrentes
 
techniques d'amdlioration de la productivitd.
 

- Densites culturales en relation avec les
 
caracteristiques varidtales.
 
- Techniques de mise en place de la culture.
 
- Evaluation des itindraires techniques at
 
actualisation des fiches techniques de conduite
 
at de gestion de la culture.
 

b) Mais
 

- Amdlioration varietale: Tests d'adaptabilitd de
 
varidtds sdlectionn6es provenant des programmes de
 
recherche sur le mais base A Bambey at St-Louis.
 

- Recherche pour l'amelioration de la fertilitd des sols
 
par apport organique et determination des conditions
 
d'une meilleure efficience de la fumure minerale.
 

Mise au point de techniques adaptdes de protection de
 

4a-culture contre les principaux ennemis (maladies,
 
insectes et mauvaises herbes).
 

-

- Essal de mdcanisation A traction animale bovine de
 
certaines operations culturales en vue d'amdliorer la
 

productivite du travail.
 

c) Mil at sorgho
 

- _ _ d'adaptabilit6 de varidt6s pour 
l'obtention de'fiateriel plus productif qua les vari6tds
 
locales at ayant un ban comportement vis-&-vis de
 
certaines contraintes:
 

- principaux insectes at maladies
 
- striga
 
- secheresse
 

- Amelioration de la fertilitd des sols par la
 
valorisation des ressources naturelles.
 

/(4
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- Mdcanisation de certaines opdrations culturales 

- Suivi et dvaluation du probl6me Striga et recherche de
 
solution,
 

5.2 	 Systhmes do productions comprenant l'dlevage
 

- Poursuite at extension de l'analyse des syst6mes de
 
production sur l'dtude Gestion des terroirs villageois
 
en Casamance.
 

- Experimentation et adaptation de solutions aux
 
contraintes diagnostiqudos dans loS dirfdrontos 
situations agricoles. 

- Suivi at recherche de inoyens d'amelioration des 
itineraires techniques pour les cultures de plateau et
 
pour la riziculture.
 

- Suivi at dvaluation du programme DERBAC do mise en
 

place des bergeries (dlevage).
 

- Suivi zootechnique du cheptel en Casamance.
 

- Evaluation at amdlioration do la technique de parcage
 
du bdtall sur les parcelles de mais.
 

- Tests de ddmonstration de suivi sanitaire et
 
d'alimentation des animaux de trait.
 

- Techniques d'engraissement des porcins.
 

- Techniques agricoles.
 

- Consolider les organisations d'dlevage.
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SINE SALOUM
 

Activitds A mener dans le cadre du proJet
 

La prdparation du sol : Elle doit dtre dtudide en fonction du
 
matdriel, de la force et du temps de travail diponibles au
 
niveau de l'exploitation.
 

Densites et modes de semis : doivent Otre reddfinis en fonction
 
des ressources en eau et des stratdgies de lutte contre les
 
mauvaises herbes.
 

Dates de semis : elles doivent ftre revues en fonction de la 
gamwe des longueurs de cycle des cultivateurs disponibles. 

Rotations :ii faut concevoir des systbmes de cultures qui 
permettent la securisation des rendements des successions 
culturales, l'amelioration de la fertilitd du sol et un 
calendrier cultural praticable par le paysan. 

Resultats attendus
 

Mettre au point ou rdajuster des mdthodes culturales qui 
augmentent la production agricole (Surtout cdrdalibre) tout en 
prtservant et/ou aindliorant le patrimoine foncier des exploitations. 

AGROFORESTRY
 

Activites proposdes dans le cadre du projet ISRA-USAID
 

Le caractere pluridisciplinaire de l'agroforesterie exige non
 
pas une juxtaposition de donndes sectorielles mais plut6t une 
deinarche concerede et une approche globale des contraintes et 
soidtions a proposer. i. convient egalement, dans ce genre d'dtude, 
de ien cibler les objectifs prioritaires afin d'eviter une 
dispersion des inoyens. 

A I'issuetie e1. tude rdalisee conjointement par I'ISRA et 
L' ICITA.' avec 1e Groupo national de Travail (equipe 
pluridiscipl iaire), des propositions de recherches agroforestibres 
ont dte faites potur chacun des systemes d'utilisation des terres 
identitids (cf. ISRA-ICRAF, julp 1990). Los me.mes propositions 
peuvent 6tre reconduites dans ce projet. II faut preciser que le 
projet ISRA/ICRAF n'iAtervient que dans la zone semi-aride du 
S.ndgal.
 

a)- Recherches a approfondir en agjroforeste-ie 

1. 	 Etude approfondle du milieu a l'echelle nationale par la 
mdthode du micro D & D et la connaissance des modes 
traditionnels de gestion des systbmes d'utilisation des 
terres. 
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2. Recherchos sur les systames A parc
 

Ces parcs ndcessitent d'&tre mieux connus quant & leur
 
structure, composition, regdndration pour la proposition
 
de modes d'am6nagement susceptibles d'assurer leur
 
pdrennite. Des mdthodes do quantification des diffdrents
 
produits et sous-produits forestiers mdritent d'6tre
 
recherchles pour determiner de mani&re exacte la
 
possibilitd de ces peuplements. Enfin l'influence des
 
espbces composant les parcs sur le rendement des
 
cultures et les modes de gestion les plus approprids
 
pour ces espbces devront 6tre ddterminds.
 

3. Recherches sur les haies vives et les brise-vents
 

Les essais suivants doivent ftre poursuivis et
 
anorofondis :
 

- essais d'introduction et de slection d'espbces
 
susceptibles de bien se comporter on plantation on
 
lignes denses monospecifiques ou plurispdcifiques sur la
 
base de caractdristiques dcologiques requises pour les
 
diffdrents sites oaf elles sont introduites;
 

- essais sur les modes do gestion des haies vives en ce
 
qui concerne :
 

- la frdquence et les pdriodes de coupe les plus
 
approprides;
 

- la hauteur des premieres coupes pour une
 
meilleure impdndtrabilitd (haies vives);
 

- les meilleures pdriodes de coupe pour assurer 
une bonne regdndration par rejets ot un maximum 
de produits; 

- la productivitd des haies vives at des 
brise-vents; 

- l'utilisation des produits
 

- essai association d'espaces 

- croissance des osp~ces
 

- concurrence entre les espbces composant les
 
haies vives et les brise-vents
 

- concurrence entre esp&ces ligneuses et
 
cultures.
 

- etude de l'influence des brise-vents sur le 
climat (rde-iction do la vitesse des vents, de la 
tempdrature, do I'ETP...) 
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4. Essal sur les cultures en couloirs
 

- introduction d'esp~ces diverses pour 6tudier leur 
comportement
 

- quantification de l'engrais vert en fonction des
 
dato11w1nts ut dos rdgimes do coupe 

- hauteurs et perlodes de coupe pour une production

optilllalo d'ongrals vort 

- l'effet mulch sur la fertilite des sols et sur los
 
rendements agricoles
 

- dpandage et/ou incorporation de l'engrais vert 

5. Essai sur les banques fourragqres
 

- introduction d'espbces diverses pour dtudier leur
 
comportement
 

- quantification du fourrage en fonction des dcartements
 
et des rdgimes de prdlbvements
 

- hauteurs et pdriodes do coupe pour une production

optimale de fourrage
 

- dtude phdnologique des espbces fourragbres 

- tests d'appdtabilitd, de digestibilitd ainsi que des 
dtudes de valeur bromatologiqeue sur des espbces ayant 
un bon comportement 

- possibilitds de regdndration par rejets d'espbces

fourrageres intdressantes
 

Dans la zone sylvo-pastorale, il est ndcessaire de mener des
 
essais d'amdnagement de 1'espace pastoral avec, au prdalable
 

- 1'inventaire des ressources disponibles (pfturage, 
eau, sol, cheptel, ressources humaines, produits
 
forestiers...)
 

- le diagnostic de l'occupation de l'espace pastoral et
 
son dtat actuel.(identification des contraintes
 
socio-dconomiques et socio-politiques)
 

6. Essais str les jachbres amdliordes
 

- introduction d'espbces diverses (esgai comportement) 

- influence des espbces sur l'volution do la fertilit6 
des sols 
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-
hauteurs At pdriodes de coupe pour une production
optimale d'engrais verts
 

- mdthodes d'dpandage et/ou d'incorporation de l'engrais
 
vert.
 

7. Ituldu mUr 1am parcours naturals 

- uiarauLtrlsatlon des diffdrentes formations foresti~res 
:trcLutru des pouplemonts, relations allomdtriques 

entre productivite et diffdrents paramatres des esphces
ligneuses, determination de la blomasse fourrag~re
totale et de la biomasse appetee. 

- effet de diffdrents traitements sur l'evolution des
 
especes ligneuses (effeuillage, emondage).
 

- effet du broutage sur la regeneration des ligneux

(relations entre charge animale par espbce/evolution de
 
la composition et de lA structure des peuplements
 
ligneux).
 

- effet du transit digestif sur la germination des
 
semences d'especes ligneuses fourrageres.
 

- etude de la valeur alimentaire des ligneux : poursuite
des etudes en cours (analyses chimiques, digestibilitd
In-vivo en insistant sur l'appetabilite et la toxicite
 
potentielle des especes consommees A diffdrents degrds,
 
degradabilite in sacco...).
 

- preciser les relations valeur alimentaire/stade
pheno]ogique en vue d'identifier les pdriodes optimales 
de recolte.
 

- etude sur l'interdt nutritionnel des esp~ces
 
fougrageres introduites.
 

- poursuite des essais d'introduction d'esp~ces
 
Lourragres.
 

- etude sur les methodes d'application en milieu rdel 

des rdsultats obtenus en station. 

- essai de gestion d'espices fourragbres en milieu rdel.
 

- etude sur le com~ortement animal vis-&-vis des esp6ces 
dans des ensembles phytosocioacologiques diffdrents. 
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Natural Resource and Crop Technologies identified by ISRA for
 
addressing these problems include:
 

Improved fallow systems using trees, shrubs, grasses and/or

legumes: (Central-Southern Peanut Basin, Senegal Oriental,
 
Casamance): The main objective of improved fallow systems is to
 
introduce woody perennials, grasses and/or legumes into farming

systems to enhance soil fertility, organic matter content and/or
 
provide a degree of substitution for inorganic or chemical
 
fertilizer. The project will assist ISRA in identifying and testing
species that are not allelopathic and capable of providing

substantial quantities of green manure in relatively short periods

of time. Secondary benefits might include increased fuelw'od and 
forage supplies and perhaps some soil stabilization. Farmers in
 
some areas are already managing a number of trees and shrubs with 
the express intention of improving soil fertility and/or stemming

erosion and ISRA will draw on this indigenous knowledge.
 

Composting (all regions): There is much accumulated evidence in
 
Senegal that composting can enhance crop yields. Compost applied at 
10 tons/ha has been found to provide sufficient nitrate to millet in 
the Peanut Basin for increased yields. Rock phosphate (local)
composting has been shown to increase the available phosphate for 
plant uptake to levels comparable to single superphosphate 
responses. The key in wider adoption of composting technologies
will be to use (or increase the supply of) locally available 
composting resources and resolve transport issues (e.g., field 
composting vs. compound composting). 

Alley cropJjn__(Senegal Oriental and Casamance): Alley cropping

is an agroforestry technique developed by IITA in which crops are 
grown between lines of leguminous trees and shrubs. These latter 
are coppiced and managed for their green manure input. The 
objective is to have a fallow system on the field at the same time
 
as the crops rather than sequentially. Alley cropping methods can 
also provide erosion barriers using species selected for their
 
compatibility %4iththe different farming/cropping systems. ISRA has 
already gained some experience with alley cropping in the lower 
casamance asd the technique is also applicable to other higher
rainfall areas such as Senegal Oriental and high and middle 
Casamance. Given the large differe~ces between farming systems in 
the region, research ol appropriate labor intensity factors and 
technology (rotation) succession should guide the choice and 
sequence of technology components (species and spacing). 

Line plantings (North-central Peanut Basin): Line plantings
 
are an adaptation of the alley cropping agroforestry system
developed by 11TA but more suitable for drier areas. Lines of trees 
are established in wide bands within and betweenrow spacings and 
crops are grown within the lines. Trees are coppiced during field 
preparation and allowed to remain on the fields until leafy matter 
(leaf litter) and fine branches fall and are turned into the soil.
 
Larger branches are used for firewood and/or service wood. This
 
technique has the potential of eliminating the recurrent problem of 
natural regeneration being destroyed by field preparation, crop 

Ii



cultivation and harvesting; Rows of trees would be visible and are
 
much easier seen by those preparing or harvesting fields. Trees will
 
not interfere as much with animal traction. As in the case of,
 
improved fallow, a better understanding of traditional organic
 
matter management systems, will be a key in developing line
 
plantings as a research objective.
 

organic and mineral fertilizer combinations (All regions):
 
Research directed toward increasing organic matter content of the
 
soils (e.g., agroforestry, composting, intercropping, etc.) needs to
 

be combined with research on fertilizer applications and efficiency,
 
particularly the use of local fertilizer resources (rock
 
phosphate). Socio-economic research is critical in identifying
 
which techniques are most acceptable to farmers. Improved 
organo-mineral soil technologies may involve significant labor, 
energy and cash expenditures, which are some of the obstacles to 
adoption. Other obstacles to consider are the turn around and the 
fact that the majority of crop residues are used for off-farm
 
purposes. Some of the in-the-field residues are usually burned 
before soil preparation. Timing of incorporation of residues is 
important, because organic matter undergoes an initial phase of 
rapid microbial degradation. This actually ties up soil nutrients,
 
making them unavailable to plants. Under hot weather conditions 
prevalent in the rainy season rapid mineralisation follows which 
results in large nutrient losses due to leaching (washing out). 
Ideally, crop residues and animal manure should be incorporated in
 
the soil right after the animals have grazed the harvested fields. 

Research on organic mineral fertilizer applications includes
 
searching for the correct fertilizer combination for each crop and 
soil type in a particular socio-economic setting. Nutrients and 
optimum time of application for each crop and sequence (residual 
effects), needs to be identified and tested under farm conditions.
 

(2) Watershed Management (Southern Peanut Basin and the Casamance)
 

Water erosion in Senegal may be attributed to a large extend to
 

vegetation lass. Farmers often attribute vegetation loss to
 

climatic change. lloevbr, human activity appears to be the dominant 
cause. Trees and shrubs are cut for firewood, animal feed or to 
facilitate mechanized tillage in spite of farmer awareness of
 
erosion problems and Eaux et Forets interdiction. Vegetation 
removal is a more serious problem in the southern portion of the
 

Peanut Basin and in the Casamance, where fairly large areas of 
unexploited land still exist. -

The introduction of animal traction and mechanized tillage
 

without accompanying soil conservation measures also contributes to
 

increased soil erosion. Discussions with farmers in the Southern
 

Peanut Basin indicate that tht.ir erosion and soil loss problems
 

began soon after mechanizatioi;. As one farmer puts it, his yield per
 

hectare now has decreased, but with mechanization he is able to
 
as much land so that his total production is
cultivate three times 


higher. 

/1 
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Population increases have led to more and more land being

cleared for crop production each year. The net result is extensive
 
loss of protected soil by vegetation and reduction of soil
 
maintenance through the traditional fallow system.
 

Agronomic practices also leave the soil exposed to the effects
of wind and water and this leads to inernal changes in the soil 
which reduce the soil's resistance to erosion. Almost all crop

residues are taken away from the fields for construction (e.g.,

millet straw for thatching and fences) or for animal feed (peanut
and cowpea hay). The result using crop residues for other purposes
than organic matter is twofold: First, no protection is being
offered to the soil; second, with limited organic matter being
returned to the soil, it loses its resistance to erosion. Soil 
structure may also be damaged by tillage. 
The complete removal of
 
peanuts, including the roots, is often cited as disturbing the soil
 
and destroying soil structure, leaving the soil open to erosion.
 

The results of agronomic practices and expansion of cultivated 
areas, througlout the project area, have been to expose larger areas 
to the impact of wind and water erosion and simultaneously reducing

the soils' resistance. Evidence of use of simple methods of 
protective agronomic practices by farmers such as contour land
preparation is lacking. Farmers in the Sine Saloum and Casamance
conitinue to and the slope this run-offcultivate tup down encourages

and channel flow.
 

Surface water flow and run-off, where rainfall exceeds the

infiltration capacity of the soil becomes more apparent in the
 
southern Peanut Basin and in the Casamance where rainfall is

higher. Despite the sandy nature of the soils in Sinei.e. Saloum, 
water infiltration is reduced because of structural breakdown and
 
the tendency of these soils, when exposed to rain and sheecflow, to 
crust and seal. The amount of run-off and erosional damage on even
 
very slight slopes (<1%) can be very severe. As rainfall increases
 
(i.e., the Casamance) tie problem becomes more critical. 

In the South of the Peanut Basin and the Casamance, the water.
flow can become strongly channelized and severe gully erosion is the
 
net result. The gUllies and the water flow and erosion of fields

adjacent and upslope are of immediate concern to the villagers.
While it is difficult to gage soil loss from sheet erosion, the
 
majority of the fields in the southern PB are marked by drainage

lines (channel flow). Channel flow begins with sheet wash, the
 
removal of fertile topsoil, and washing away of manure and

fertilizer. 
This again degrades the soil, and r,.duces its erosional
 
resistance.
 

Of growing concern in the Casamance is increased siltation and
 
salinization of rice fields which are primarily the result of loss

of vegetative cover. Because of periodic and prolonged droughts

reduced water flow and salinisatior in the Casamance many farmers
 
have migrated to the plateau areas. Extensive agriculture on the
 
plateau and increased clearing of the forest cover and severe
 
depletion is the result of this migration. Deforestation has created
 

ii'?
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downstream soil erosion and rice field siltation and a reduction in

the fresh water underflow down into the lower valleys and it creates
 
an alteration of the salt and fresh water interface. 
The result has

been continued encroachment of salt water into the areas which are
 
not protected by dikes or intrusion dams.
 

Erosion control technologies: A number of technologies exist
 
which may be effective In controlling some of the water erosion
 
problems. For effective conservation of soil and water, these

technologies must be integrated on a watershed basis. 
The watershed
 
is the natural unit for managing resources, especially overland
 
water flow. Watershed management involves treatment of the entire

watershed using a variety of integrated techniques. The techniques

must be adapted to the ecological and biophysical conditions and

socio-economic circumstances of the farmers living on the site.
 

Watershed management starts on the upper slopes. In certain
 
areas (Sine Saloum, Casamance) these upper slopes consist of shallow

soils over laterite. Retaining a permanent cover is important to
 
prevent erosion and runoff. On the cultivated lower slopes,

agronomic and agroforestry practices will often be sufficient to

control runoff and erosion. In some areas, these techniques may

need to be supplemented by physical barriers. Effective watershed
 
management, will prevent runoff but safe water disposal 
or gully

control structures can usually prevent damage.
 

Protecting only part of a watershed, (one or two fields), may
exacerbate problems in unprotected areas. By working on a watershed
basis, both soil and water can be conserved. This in turn allows theULse of other mmWasurus and technologies to rebuild the soil structure. 

Technologies (Natural Resource based)
 

Contourinq: 'Phis practice involves performing field operations

such as plowing, planting, cultivating and harvesting approximately

on the contour. It has the potential of reducing surface runoff by

trapping water jn small depressions and avoids the development of
 
rills or high water velocity which results in erosion.
 

Strip Crbppin: This practice involves alternate strips of

different crops on the'same field following contours. In Senegal

there are two potential problems with this practice. 
First, in

order to reduce watec runoff, cr-p sLuhble/rsidue must be left on

the strips. 
However, most crop residue it used off-farm. Second,

this technique is mostly practiced on large farms. 
 On farms under
 
20 hectares,which are scattered in small plots around the village

and it may he difficult to encourage farmers to test/adopt this
 
practice on small fields.
 

Tillacge Practices: 
 Tillage is the mechanical manipulation of
the soil to provide soil conditions suited to the growth of crops,

the control of weeds and the maintenance of water infiltration
 
capacity and aeration. 
Its purpose is to provide an adequate soil
 
and water environment for the plant. 
The effect of tillage upon

erosion depends on such factors as aggregation, surface sealing,
 

nfs
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infiltration and resistance to wind movement. 
Where intensive or
excessive tillage has destroyed the soil structure, increased
erosion may result. Significant yield increases from on-farm and
on-station research have been noted from deep plowing and tillage
practices which are changing the structure of the soil, allowing
better root establishment and improved water infiltration and
storage. 
In drier areas, however, deep tillage has been implicated
in increased wind erosion. It removes root regenerated shrubs which
are often the only source of vegetative cover during the dry season.
 

Tied riduinq: 
 Tied ridges are essentially small depressions
made between crop rows either by hand tillage or by a combination of
hand tillage and animal traction. These depressions catch and hold
water after a rain and increase water retention and infiltration.
This technology has been proven to increase soil moisture levels and
exchangeable Ca, Hg and K with corresponding increases in maize andcowpea yields particularly during dry years. Research issuesregarding the ofuse tied ridges in Senegal are: they are extremelylabor intensive and ridging does not work well on sandy soils.
 
Rock Bunds: Rock bunds are barriers 10-15 cm high made oflaterite and/or rocks which are placed on field contour linesanywhere from 10m to 15m apart depending on the slope. 
 The barriers
are permeable and have the function of slowing down runoff and
decrease erosion and facilitate increased infiltration.
technology has the advantage that is can be 

This 
labor constructed in off-peakperiods and is not as labor intensive as tied ridging. 
Rocks
may not be readily available in some 
regions but often other
materials can be substituted such as low fences made of branches
twigs and earth (facines). 

Minimum tillacle/mulching: 
 Leaving crop residues on fields,
mulching and/or using minimum tillage methods can reduce rainfall
runoff and increase water infiltration. However, 
the constraint of
using this technique is the limited supply of crop residue. 
The
demand for its uses as animal feed, fuel and for construction,
leaves most 
fiqlds bare before planting time. When crop residue is
not all used off-farm, the prevalent custom is to rake it into a
pile and burn it for quick nutrient release. Some preliminary ISRA
research resblts in the Sine Saloum area suggest that millet and
sorghum straw may be allelopathic and actually reduce crop yields.
Another drawback is that mulch furnishes a good habitat for pests
which are difficult to control without chemicals.
 

Veqetation barriers: 
 Planting trees and shrubs on contour
lines and placing debris strips behind these lines with branches
from trees, can also effectivelly control runoff and increase water
infiltration. 
Deep rooted perennial grasses such as vetiver
'Vetixeria spp.) 
and Andropogon spp. 
can also make major
contributions towards controlling soil erosion when planted on the
contour. 
The stiff lower stems of these grasses act as a filter
which allows excess water to drain while barring the.movement of
sediments and soil. 
 Equally important, the dense narrow bands of
grass slows down runoff so that mucii of the water of the short
intense showers can soak into the soil before it starts to wash down
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the slopes. 
certain fodder grasses thrive well when combined with
 
trees and shrubs. When combined with leguminous trees they canbenefit from its nitrogen fixing capability. An advantage of these
 
types of erosion control techniques is that they often provide

substantial secondary benefits of increased fuelwood and fodder
 
suppi les. 

Natural forest manaqement: As stated above, watershed
 
management begins at the top of the slopes. 
It is important that
 
farmers retain a permanent cover in these areas in order to prevent

erosion and runoff and to recharge groundwater aquifers. Instead ofclearing the natural vegetation anid establishing artificial forest 
to do this job, IS;iA hao boon oxpo-r1menting with nIataurl I"orout 
managemolL techri on upper in Sineiquus slopes the Saloum. ISRA
worked in close collaboration with villages surrounding the hill.ISRA has demonstrated that simple protection of these areas (mise en
defense), by the villagers, can reestablish these forests with a
minimum cost. Biomass yields compared favorably with artificial
 
plantations but yielded significantly greater secondary benefits
 
(forage, fodder, 
medicinal plants, etc.) than artificial
 
monocultures. Further research is required on how these forests can
 
be more productive while providing sustained yields over time.
 

3. Animals in Farminq 
ystems (All regions)
 

Discussions with ISRA staff at Bambey suggested that the role

of livestock in the farming systems 
in the project area also merits

additional research. Livestock has always played an 
important role
 
in the Senegalese economy. During 1985-1987 the sector's

contribution to GI)P was estimated at 
7.5%, and 35% of the primary

sector. 'he importance of this sector is similar to agriculture

which represented 
an average of 9% of GDP during the same period.
In the project area, animal husbandry is traditionally extensive and

productivity is generally low. Production of natural pastures

(including crop residues, fallow fields and bas-fond areas) is

generally low and support 2-7 ha/animal unit during the rainy season
 
qnd 6-14 ha/aniNal unit during the dry season.
 

Livestock has important multiple functions in the cereals
 
production systens in the project area. They provide meat and milk.
 
Milk production is principally from cattle although goats are also

milked in some areas. Livestock provides a ready means of savings.

Oxen, horses and donkeys provide important sources of animal
 
traction used in 
land preparation, planting and transportation and
 
water handling. 

From an ecological viewpoint, animals are indispensable in the

propagation of a number of important tree species including Acacia
 
Albida. Animals do a considerable amount of damage to natural

regeneration of important on-farm soil conservation species through

browsing.
 

)fl
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The removal of fertilizer subsidies, increased the importance
 
of livestock in integrated farming systems and the production of 
manure for use on crop fields. Traditionally, manure use in the 
project areas follows one or more of the following three "parcage" 
patterns: (I) confining a farmers own livestock on a particular 
field (usually millet) for several days; (ii) arranging with Pular 
herders to exchange crop residues left in the fields (and 
":aziIonll y Iq' Non .u) In uxuhalgo} for nevenil diya of 
lIJVf"lJ k-uIlilnh"ll'll.I; (I II) unli 1 1 : Iou l) 'n iUmn .roprnrdtan'd hy nnimnalri 

ta aUlu. Lhu uultiuluul cild LLanuli LuI.d Lu Lhu .luLdu bulturul plial"L"yly. 

In terms of NRBAR support to the role of livestock in the
 
farming systems, two sub themes appear to emerge: (A) increase
 
on-farm fodder supplies; and (B) improve traditional manure
 
management systems.
 

(A) 	Increased on farm fodder supplies: (Central-South Peanut Basin,
 
Senegal Oriental and Casamance) Improved management and
 
pruning techniques (dates, rates, method, etc.) for indigenous
 
on-farm fodder trees can significantly increase available
 
forage/fodder resources. Fodder banks in and around compounds
 
could be used to produce forage by using under-utilized soil
 
nutrients and moisture. These forage resources could be either
 
leguminous trees such as Leucaena spp. or forage grasses such
 
as IPennisetum spp. or Andropogon spp. Leucaena can be planted
 
densely in situations such as this and kept cut at a low height
 
of one meter. Frequent cutting maintains a very high quality
 
forage.
 

(B) 	Improved traditional manure management systems: The project
 
should include an interdisciplinary study on traditional
 
methods of manure use in farming systems in the project area
 
with the objective of improving efficiency of existing systems
 
(e.g., how to minimize nutrient loss due volatization, timing,
 
etc.)
 

4. 	 General Agronomy
 

The NRBAR Project assists ISRA in balancing its traditional
 
commodity approach in cereals research (breeding varieties) with a
 
new approach which emphasizes natural resources-based cereal
 
research and related socio-economic research. Review of ISRA's
 
commodity program suggests certain areas of assistance as follows.
 

Plant Breeding and Variety Improvement: Strengthening
 
ISRA-IARC linkages (Al] regions): Commodity programs in most
 
Sahelian countries continue to focus on plant breeding activities,
 
despite the fact that historically these efforts have resulted in
 
only marginal gains in yields at the farm level. There may be a
 
variety of causes for this apparent failure: (i) relatively few
 
Improved varieties have been released from these programs and those
 
that have been released have not often been adequately tested
 
on-farm; (ii) improved varieties are not made available to farmers
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(i.e. lack of seed production and distribution); (iii) the full
potential of these improved varieties has not been realized because
cultural practices were 
ignored due to a lack of knowledge of
farmer's socio-economic constraints.
 

While the project will not 
fund varietal improvement (breeding)
directly, the project will assist in two areas: 
(1) developing
improved coordination between ISRA departments and stronger ISRA
linkages with regional and international research organizations and
networks, and (2) conducting on-farm varietal trials.
 

ISRA will improve the efficiency and effectiveness of natural resource based commodity research and on-farm testing and will
resolve the above mentioned problems. The project will strengthen
ISRA's linkages with regional and international research entities
and networks. These linkages will assist ISRA to: 
 (i) capitalize
on 
the research conducted elsewhere which may have direct
application to Senegal; (ii) improve the cost-effectiveness of
research conducted by ISRA on intractable problems with little hope
of breakthrough in the foreseeable future e.g.; millet varieties
resistant to striga and tolerant to drought; high yielding varietiesof millet with yield stability under farmers' management; peanut
varieties resistant to leaf spot; rice varieties resistant to blast;and (iii) e.tablish long term linkages with IARCS in the region tofacilitate peer group review and interaction and exchange of

information and experiences. 

With regard to on-farm varietal trials, ISRA has developed a
number of improved varieties of millet, sorghum, rice and cowpeas,
in collaboration with centrally funded CRSP programs, the IARCs andregional networks. The project supports on-farm testing of the mostpromising cereal varieties in combination with natural resourcebased technologies under various farmer socio-economic constraints
and cultural practices. 

Crop Rotdtiuns (All regions): Crop rotation research
conducted in Senegal showed desirable and undesirable crop-sequencesfor the ceredls cropping systems. This information needs to beupdated due to changes related to: 
(1) the reduction of fallow.(
Fallow has.increasingly disappeared or been reduced in length suchthat its positive-effects are now minimal); (ii) theintensification and blending of cropping systems with natural resource technologies as a whole; and (iii) the prevalence ofmonocropping for several years in succession. 

Rotation of cereals with non-cereals and particularly legumes
needs to be evaluated in termns 
of current farming practices.
fargeting organic matter production and nutrient availability within
particular rotation ocheme would be particularly important.
iocio-economic factors, as well as natural resources and agronomic

factors need to be taken Into consideration in designing on-farm
rotation research. A long 
term research plan and commitment to this
a-ffort is required. 
 Benefits from crop rotation, agroforestry, and
;oil improvement strategies are not evident over short time
 
ieriods.
 

/1fl
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Crop Associations (All reqlons): Intercropping is
 
traditionally used in much of semi-arid West Africa as a means of 
increasing total yield per unit area, and libor, and a means of
 
reducing risk. Intercropping improves ground cover and protects the
 
soils as the interplanted crops often have different growth

periods. In moister areas, a forage crop can be interplanted late
 
in the growing season to grow on residual moisture with the primary

objective of providing soil cover after the harvest of the main
 
crop. I III t*oreoppi n i u not widuly used in SLoagal, at the present, 
except for millet and cowpea around Thies, where the traditional 
jllItlu la ,aLu ovuL'*uuudllgy uL milut with cowpeas. The project
 
supports a research experiment to assess the effects of
 
intercropping on soil and crop productivity. A comparison of the 
benefits of intercropping vs. crop rotations using millet and cowpea 
could also be a topic of research. 

Improved Animal Traction/Mechanization: Utilization of animals
 
for cultivation can reduce human labor and increase farmers'
 
efficiency and productivity. The blend of natural resources
 
contributions with agricultural productivity and the increased use
 
of animal traction is a two-sided issue. Animals are mainly used to
 
expand the area cultivated and improve labor efficiency in
 
maintenance of the crop which may lead to an increase in overall
 
production rather than yield increases per hectare. In the Peanut
 
Basin, for example, the increased use of animal traction to 
cultivate larger surfaces at the expense of fallow or previously

uncultivated areas (primarily forests and rangelands) has been the
 
biggest non-climatic contributor to loss of vegetation and resource
 
degradation problems.
 

The type of traction used also has an impact. Some research
 
suggests that continuous shallow tillage (5-10 cm), using horse 
drawn equipment can destroy soil structure and increase surface 
runoff and sediment erosion and eventually lead to reduced crop
yields. Deep plowinig using oxen-drawn equipment can improve soil 
structure and enhance water infiltration and the incorporation of 
organic mattcW but has been implicated in enhancing wind 
erosion/declining soil fertility as it permanently removes root
 
regenerated vegetative cover. The high cost of purchasing and 
maintaining'animals and more efficient equipment is a deterrent for 
many resource-poor farmers. 

The IMBAR project increases use of animal traction/improved

mechanization in the farming systems needs to take into account the 
issues and seek ways in which existing mechanization practices could 
be modified to better reflect natural resource concerns. 

Research program oiectives for specific Regions:
 

Some regional-specific research objectives which address a
 
particular problem (socio economic) or appear to be targetL of
 
opportunity for further research follow.
 

/1 



A. loth-central Peanut Basin (Thibs, Diourbel et Louga, Kaolack,
 
Fatick)
 

'rechnolories: 

(1) Tnproyed pr!ning methods for forage trees: One of the 
major uuai:uuwu -in tho IICPII today is what effect the more oL 
I nss continuous pruning of Acauol.a a bldi% (ead) Is havin oil 
crop yieLds, and on the cad population in general. Farmers 
I0101'i.hIM: they hve ia (IuL:I eitrie Ill i aIIyl dl~i when trl nl 
aLu uiuvouly pruned but argue that because of the lack or 
dIry fdlder reue'Ver dutirng pOOL raii:fa] yearc, they have., l 
no choice. Excessive/consecutive pruning of cad during 
poor rainfall yeaca can also result lit the death of the 
tree. TihuL-e is a clear need for more information 
concerning pruning of cad and other forage tree species. 
In particular information/research is needed on timing 
(i.e.) season, age of tree and degree pruning severity in 
order to enhance future production. 

(2) Direct seeding of A. albida vs. enhancing natural
 
regeneration: ISRA has already demonstrated on-station
 
that direct seeding of cad results in better tree survival
 
and growth rates than planting container grown stock. This
 
technology needs to be tested on-fari and should be
 
compared with alternative methods of enhancing natural
 
regeneration such as the use of composted seed and 
spreading.
 

(3) Windbreaks and Live Fences: In the drier zones of the
 
project area (400mm-500mm), wind erosion is becoming an
 
increasingly important phenomenon. Wind erosion does not
 
produce the spectacular results of water erosion/channel
 
flow. Its effects are less obvious but may be equally or
 
more damaging as the fine dust is removed from the soil.
 
Windbreaks could have an important role to play in
 
agriculture in these areas. On-farm research in the Majjia
 
Valley in Niger has shown that a single line of Azadir 'hta 
indica "(neem) can increase millet yields up to 30% while 
providing a substantial source of on-farm income through 
the sale of poles and firewood. This research has also 
shown that tiindbreaks significantly reduce plant stress nt 
the critical time of sowing/germination and that survival 
of young millet plants is significantly increased due to 
reduced damage from moving sand. 

(4) The role of windbreaks in protecting crops against

desiccal ing winds and stabilizing soils in the NCPB has
 
been dccorded little attention in the past. Some windbreak
 
spec.es/configuration trials have been,conducted but the
 
trials were not associated with a crop component and their
 
effect on agricultural yields and soil stabilization is not
 
known. Any future research program should associate a crop
 
component and pay particular attention to labor cost and
 
availability issues. In order for windbreaks to have and
 
impact, a wider than farm scale (e.g., community level)
 
approaches are needed.
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(5) Boundary plantings, (field perimeter plantings, live fences

and hedges) have the potential of reducing wind erosion and
 
evapo-transpiration and increasing crop yields at the
 
field/micro level. They have more potential than windbreaks

for adding organic matter and nutrients to the soil. They
 
can also provide secondary benefits of fuelwood, fodder and
 
fruit. Boundary plantings are one of the simplest methods

of incorporating frees/shrubs into farming systems with
 
minimal tree-crop competition and an added potential for 
the production of i number of tree products. Trees can be 
managed by lopping, pollarding, coppicing or felling. 

(6) Single line living fences o_1 Euphorbia balsamifera and
 
occasionally E. tirucalli played a significant role in
 
farming systems, both in terms of protecting crops from

blowing sands/desiccating winds and as a means of
 
controlling livestock. By intercepting and stabilizing

drift sand, the microclimates established in their lee side
 
are conducive to the regeneration of native plant species.

With the advent of animal traction, many of these fences
 
were destroyed to facilitate plowing. ISRA has already

conducted considerable research on live fences (species,

spacing, combinations, etc.) but the economics of these
 
fences have yet to be considered. Major constraints to
 
farmer in re-establishing live fences are labor and
 
seedling availability.
 

(7) Natural Forest Management ("khours" and field tree
 
mosdics): Recent research indicates that there are now 
villages/farmers who, (on their own), 
are taking measures
 
to protect their environment. One of these measures is
 
protecting (mise el defense) "khours" areas 
(bas fonds or

depressions). These areas have cracking clay soils and are
difficult to farm. In the past, they have served as a 
pasture/range resource for livestock as a result they are 
usually severely degraded. As livestock holdings have 
decreqsed for many farmers because of the drought,
vegetable gardening In the khours has become increasingly

important where the water table is relatively close to the
 
sueface. 
 Where the water table is deeper, some villages

are now pl~otecting these areas 
in order to enhance natural
 
regeneration. These areas have potential to provide

increased forage, fuelwood and service wood supplies and
 
relieve pressures of 
trees on-farm. Lack of knowledge on
 
natural forest management techniques and sustained and
 
rational use of these areas, should be an area 
for ISRA
 
research. 

Due to Senegal's structural adjustment, program and the

removal of fertilizer subsidies, many farmers are returning

to traditional methods of incorporating organic matter and
 
nutrients into the soil. 
 There is renewed interest among

farmers in re-establishing the A. albida agroforestry

system and using other indigenous trees and shrubs to
 
improve soil fertility. However, with the exception of
 



cad, information on traditional species and techniques is 
lacking and the development of a field tree mosaic (pare a 
bois, amenagement de l'espace) research program would 
appear to be anothcl area for ISRA research. 

(8) 	 Indcielpous fruit trees: As peanut production is declining
in the farmers are seeking alterative methods to generate
on-farm income. One of these methods is the increased sale 
of fruit and other food product6 from a wide variety of
 
indigenous tree species. Balanites aegyltiaca (for oil)
and Ziziphus mauritiana (for fruit) are particularly 
important sources of income for many farmers. ISRA is 
already considerJ ; a genetic improvement program for 
certain indigenous fruit trees which will more than likely
 
be funded by FAC. The project could assist ISRA in
 
bringing outside germ plasm for the program, particularly

the 	small seed variety of Ziziphus spp. developed in India.
 

(9) Water Ilarvestinci Techniques/Microcatchments: 
Microcatchments are systems of small V ,1 shaped bunds'1 
(15-20 inwide at the top) arranged across fields following
 
the contours and spaced according to slope. They are used
 
to channel runoff, either to a single point at the bottom 
of the V or U or occasionally along a contoured lund 
surface to cultivated or storage areas. Research on this
 
technique by OXFAM and others in Burkina Faso indicates
 
that microcatchments can etiectively increase the rainy
 
season by one to two months with the water retained at the 
bottom of the structure. The results were substantial 
increases in crop yields, up to 100% in the case of millet 
in snme areas. The technique is "-omewhat less labor 
intensive than tied ridges but labor constraints in some
 
areas preclude its use. Ridging does not work well on 
sandy soils as the ridges tend to disintegrate in heavy 
rains. 

B.. South-central Peanut Basin
 

Cordyla pinnata study: Cordyla pinnafa in the South-Central
 
Peanut Basin functioni much the same as A. albida does in the
 
north. However, information on the system (i.e., contributions to
 
soil fertility, fuel, food, forage, etc,) is lacking as is
 
information on how to enhance the system. A special study on the
 
species similar the ones done on A. albida could be researched by

ISIRA. 

Live fences: ISRA has already begun an on-station and on-farm
 
live fence program in the region (species, configuration and
 
management techniques) this study merits continued suppoIL. More 
emphasis needs to be placed on the economic aspects of the 
technology as labor and seedling availability appear to be 
constraints in adoption of the technology.
 

P6
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Senegal Oriental and Haute Casamance
 

Acidification: 
 Many of the soils used for wooded fallow tend
 
to be acid because parent materials are acidic and cation exchange

capacities are low, due to lack of vegetation and low organic matter
 
content. Consequently, basic cations are leached from the crop

rooting zone and not recycled by deeper rooted plants such as trees.

The replacement of basic cations with hydrogen results In a decline 
in plt. Additional research on liming and/or on-farm field trees 
(field tree mosaics, alley cropping, etc,) appears warranted. Of
 
particular interest might be the increased use of Sterculia
 
setigera, a gum producing species, as an on-farm tree. 
The emphasis

should ba placed on the use of locally available resources to
 
correct the problem and not on the use of external inputs.
 

Agroforestry Diaginosis and Design: In collaboration with
 
ICRAF's African Research Network for Agroforestry (AFRENA), ISRA has
 
already conducted a macro-diagnostic and design exercise for much of
 
Senegal and a micro diagnosis and design for the Peanut Basin.
 
Using interdisciplinary teams (agronomy, soil science, water
 
management, animal science, forestry, economics and sociology), the
 
purpose of these micro studies is to identify land use constraints,

their causes and potential for removal or for new production
 
patterns whiih make better use of available resources to meet tile
 
objectives of a target group of farmers in 
a particular

agro-ecological zone. 
These, together with considerations of
 
sustainability and adaptability, will lead to the formulation of 
design specifications for appropriate technological interventions in
the farming system. ISRA is p3anning to conduct similar studies for 
Senegal Oriental. Project support for this effort appears to be
 
warranted.
 

D. Southwest Casamance
 

Swamp rice production is of growing concern in the Casamance,

where increased4 siltation and salinization of rice paddies are
 
primarily the result of loss of vegetative cover. Periodic and
 
prolonged drought in the Casamance have driven many farmers to
 
migrate to tie'-.ateau areas. The result of expanding agriculture
 
on the plateau is a forest cover which is severely depleted. The
 
clearing of the vegetation has resulted in increased downstream soil
 
erosion and rice field siltation. Also a reduction in the fresh
 
water underflow down to the lowe." valleys and an alteration of the
 
salt and fresh water interface. .'he net result has been continuing

encroachment of salt water into arLis not protected by dikes or
 
intrusion dams.
 

Swamp rice production in the Casamance depends on annual
 
flushing of salt from soils where the sea has intruded. If rainfall

is insufficient the process will be inadequately affected and rice
 
production correspondingly reduced. Because of the.current dry

cycle, the flow of fresh water through rice producing areas has been
 
reduc-d. The ability to control the flow of fresh water from and
the Lljw of saltwater to these Loils is an improvement over 
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doipenUd Ij oPn aiifa l aiild ruiioff for tOe snaiae purpose. Givei this 
capability, traditional knowledge of soil ianagement practices cail 
be used to boost yields and achieve significant returns in a 
relatively short time. In the process vulnerable soil resources are
 
saved fron severe salinization and acidification. 

Farmers have '.raditionally used salt-dams to enhance swamp rice 
production. Low rainfall conditions which have prevailed over the 
past two decades have in many cases made traditional methods of 
water control inadequate. A potential danger of anti-salt dams is 
that soil which is vulnerable to acidification may be allowed to dry 
and oxidize. The result is severe acidification which occurs 
immediately when the soils are dry. Desalinization of soils can 
cause unprotected clay soils with a low pll and lack of 1'205 the 
result is a strong liberation of aluminum which causes aluminum, 
then iron toxicity and finally even a lower P205 content. 

ISIRA has been conducting research on the salinization problems 
for sometime. A series of measurements are available which give 
salinity profiles and discharges through control works and water 
table elevations. All this data is used to determine desalination 
rates. Other initiatives which started by the group include: (i) 
research ol the use of a sluice gate as opposed to a weir on the 
dams; and (i) diluting the salinity of the soils by flushing with 
seawater in the dry season and by fresh water in the rainy season. 
These activities merit continued/expanded support particularly if 
combined with a stronger watershed management program. 

Use of natural fertilizers for swamp rice production: ISRA 
researchers, in collaboration with WARI)A, are conducting research on 
the use of natural fertilizers such as the bacteria Azolla spp. and 
the slhrub Sesbania spp. These species have the ability to add 
impoitaltLquantities of nitrogen to the system. Prel iminary results 
indicate that commercial fertilizer needs can be significantly 
reduced by using thies- species, but dditional on-farm testing is 
required.
 

fhicro Diagnostic and Design Exercise: As in the case of 
Senegal Oriental, ISRA, in collaboration with ICRAF wishes to 
conduct a micro DDL exercise in the Casamance project resources 
could be used to support this study. 



ISRA's Institutlonal Capacity 

by Jane Ellis 

kSUA is one of the strongest national agricultural research 
institutions in West Africa with considerable infrastructure, a 
lengthy history of research, and a well-trained staff, which has 
produced research with impact. While recognizing IBIZA ' s 
strengths, it is also an institution suffering from serious 
organizational, programming and financial management weaknesses. 
Acknowledging its institutional problems, ISIA, under strong 
leadership from its director general, developed a plan of 
institutional reform that seeks to address and redress its 
institutional constraints. However, arriving at a streamlined, 
efficient, effective ISIA will not be easy. ISRA is faced with 
a plethora uf difficult choices with compucing priorities and in 
an atmosphere of enormous pressure from the GO and donors to get 
its act together once and for all. No one project or donor can 
'fix' ISIZA. lowever, given the commitment and leadership of 
ISRA's current management, the URD11 project will work with ISRA 
to build upon the solid instituional foUhdatiOl I-RA hu" I. l 
and from which ISHA can contribute effectively to agricultural 
production in Senegal. 

In order to determine ISRA's institutional viability and 
capalhi it-lum, it-:U; and tllis analysis willstrutimthu wakneuseu, 
4!Xillfino, 1.;I A '; inji-rirui t. n;t.at'un, organl.zation, research program, 
hilwaml and ilii rasLtriaturil resources; and will idhnatiiy 
institutional constraints/issues and opportunities for proje¢ct 
assistance. 

Historical overview
 

ISRA has considerable history. Agricultural research was 
launched in Senegal by the French colonial service in the 1920s. 
Initially a research station was established at Dambey to develop 
improved varieties of peanuts and associated cultural practices. 
Research on food crops (millet, sorghum, cowpeas) grown in 
association with peanuts was introduced in the 1930a. Livestock 
research "was also introduced during this period with the 
establishment of a veterinary laboratory and later expanded in 
the 1960s with assistance from the French "Institut d'Eldvage ot 
de Mdddcine Vdtdrinaire des Pays Tropicaux" (IEMVT). Research 
continued to he directed and carried out by French scientists 
until 1974 when IS]lA was established as the national agricultural 
research institute. ISU.A is mandated to serve the entire primary 
sector (crops, livestock, forestry, fis.-ag). ISIA's basic 
mandate is to conduct adaptive agricultural research on 
production, resource minagement, and on-farm post-harvest 
problems. 

'rum 197,1 until tihe mid-19110s, lSRA . grow it size of 
workforce (to approximately 1,500 employees), research program 
(10 departments), and infrastructure. However, starting in the 
mid-19110s, IShIA came under increasing donor pressure to correct 
institutional problems that distorted research priorities, 
manpower management, internal organization, and relationship to 
bopeficiaries. While ISHA did enact measu.:es to realign staffing 
anld rasiarl'ch ;-,ioritins, the first round of reformas (in 19116-117) 
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did not go far enough and a further restructuring -this time 
led by ISRA and the GOS -- was necessary.
 

In 1990 ISRA under new management, formulated a broad,
ambitious set of reforms covering research programs,
organizational structure, management, finances and personnel.
This differed from the mid-'80s experience when the donors, under 
the leadership of the World Bank, recommended reorganization, a
 
big staff reduction and management reforms. Results, then, were
 
disappointing. This time, ISRA leadership has taken the lead,
establishing a participatory process involving institute-wide 
representation in the form of working committees charged with 
both diagnosis of problems and identification of reform options.
A dialogue was established with key ministries, the Presidency
and donors. A regional conference was also organized with 
participation from various representatives of other African 
national systems, ISNAR, International ResearLn Centers, donors,
and a domestic constituency representing extension, finance and 
development policy. All of this was undertaken to generate
options for reform and build understanding for both the need and 
tile process of reform. ISRA management has presented its reform 
plan to its Board of Directors (Conseil d'Administration) for 
approval. As a result, ISRA further reduced its personnel and 
currently has a staff of 558 people (115 researchers), organized 
into five research departments. This second restructuring, to
 
be complete by the end of 1992, seeks to encourage integration

of disciplines, facilitate collaborative research, and move
 
towards a more professional management system.
 

rganizational Structure and Management
 

ISRA's new organizational decr-ee, signed by President Abdou
 
Diouf in January 1991, codifies ISHA's organization, functions 
and duties. IS|A is a public establishment of industrial and 
commercial character with a scientific vocation, and, within the 
GOS, is located administratively under the Ministry of Rural 
Development and Hydraulics. ISIZA is governed by a board of 
directors knd has two advisory boards. The board of directors 
meets at least three times per year and is comprised of nine 
membezp (one each from the Presidence, the National Assembly, the 
Ministries q.f Economy and Finance, Rural Development and 
Hydraulics, National Education, Animal Resources, and Industry
and Arts, plus two members named at large for their professional
competence). The Direction Committee (Comitd de Direction) meets 
at least three times per year and follows the execution of the
 
budget and research program and Is comprised of representatives
 
from Minist6res de tute.e and three other members named by the
 
board of directors. Th' Scientific and Technical Committee is
 
an external advisory board that meets once a year and provides

guidance to ISRA on its research program in order to assure 
scientific integrity and credibility. Members of the Scientific 
and Technical Committee are scientists (Senegalese and other 
nationalities) nominated by the ISRA Director General and 
confirmed by the Board of Directors. 

Since 19110, JSHA's research departments have changed in 
number (reduced from 10 to 5) and organization. Until 1985,
research program directors were simply advisors and research 



station directors had the major role in budget control and

execution of research programs. In 1985, center directors were
 
placed under the research directors, which streamlined management
in some departments, but created cumbersome and confusing dual
 
management in others, notably the crops and systems department.

Added to dual management were personnel conflicts where older

experienced center directors were 
placed under the supervision

of younger and relatively inexperienced research directors. As
 
part 	of the 1590 reform plan and to alleviate dual management,

research directors were named the center directors for the five
 
major research centers. The new locations of research
 
departments and their program directors are as follows:
 

# 	 Crop Production at Bambey (primary research center) with 
secondary stations at Djibelor, Kaolack, Nioro, and
 
Tambacounda;
 

# 	 Production Systems/Applied Economics at St. Louis (primary
research center) with secondary stations at Fanaye, Guede, 
and NDiol; 

4 	 Forestry Research at Dakar-Ilann with administrative
 
responsibility for the horticultural research center at
 
Camberene;
 

* 	 Fisheries Research at CRODT-Thiaroye; and 

* 	 Animal Production and Health Research at the national
laboratory for veterinary research (LNERV) at Dakar-Hlann 
with 	 secondary stations at Dahra and Kolda. 

Research directors are named by the Director General and
confirmed by the Board of Directors. A research leader oversees 
the day-to-day administration at the secondary stations, relying
on the major research center for overall responsiblity for the
scientific and administrative matters. Research leaders are
elected for three year renewable terms by their collegues at the 
secondary station.
 

Based on recommendations from the February 1991 Scientific
and Teshnical Committee meeting, ISRA has proposed further 
changes in thescientific and administrative organization of its
research departments. In a effurt to streamline research 
programs and reduce infrastructure the Scientific and Technical
 
Committee proposed that:
 

* 	 the research center at Bambey become the Rainfed Crops
Production Research pept.;
 

* 	 the research center at St. Louis become the Irrigated Crops
Production Ruesearch Dept.; 

* 	 the research programs from the former Systems/Applied
Economics Dept. be divided among the rainfed and irrigated
 
crops depts.; and
 

4 	 the production economists be assigned to the crop
production departments and that the macroeconomics research
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to the Direction
 
program be attached administratively 

General as a 'bureau ddtudes'.
 

The scientific and Technical Committee made 
the following
 

recommendations concerning research facilities:
 

* 	 that the station at Tambacounda be closed and cotton
 

research transferred to Kolda;
 

that the Kaolack research station be closed 
and.personnel


# 

and programs be transferred to Bambey;
 

Nioro be transferred to Bambey,
* 	 that all researchers at 

leaving a technician to manage the secondary 
facility; 

that the forestry research station at Djib6lor 
be closed to
 

* 

regroup the forestry research program within 

the agronomic
 

research station at Djibelor; and
 

that the Dahra research station be kept 
to conduct on-farm
 

animal, forestry and NRM research.
 

These changes will be presented to the Board 
of Directors meeting
 

While it is uncertain at
 
at the end of May 1991 for approval. 


present if some or all of the Scientific and Technical 
Committee
 

implemented, their recommendations do
be
recommendations will 

long-term institutional planning at ISRA
 underline the lack of 


of donor support. For example, the
 
as well as the vagaries 


olack was constructed in the mid-1980s as
 research station at F 	
research project, and 

part of the World Bank's first agricultural 
now, less that five years old, the 1,aolack station is to be 

once 	 the flagship
The Iiambey research station, whileclosed. 

for French West Africa, has had minimal funds 
ietearch staLitn 

the past 15 years and the facilities at 
spent on upkeep over 

Bambey bear witness to this fact.
 

ISRA has changed its organizational chart and lines of 
current organizational

authority twice during the 1980s. The 	
andlines of management

chart rtumoves the constraint of dual 

authority, and decentralizes some functions, while creating other 
of the research

that hamliper the day-to-day managementconstraints 
and financial management have

iSILA's administrativeprograms. 
by lack of control on finances and inventory,

been 	 hampered 
need for tighter monitoring of resources. 

justifying the 
once totally independent, must send all 

Secondary stations, 	 forto the primary research centers 
financial statements burden at the 
processing and reimbursement. The administrative 

but because
research centers has increased dramatically,primary primary centers 

administrative and accounting personnel at the 
the processing of financial 

have 	 not been increased accordingly, Thus,centers can take months. 
statements ironf the secondary 

with 	money available are sljwed due to lack of 
research programs 
access to necessary funds.
 

ISRA's newly revised organizational
Figure 1 presents 

structure, Including research stations.
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Infrastructure 

ISIA has an extensive network of research centers and 
stations, plus various relatively unimproved sites where triall; 
and demonstrations are carried out. This is an asset in terms 
of the broad range of ISRA's research mandate (crops, livestock, 
forestry, fisheries) and the great diversity in agroecological 
production zoiles, but recurrent costs of operation and management 
requirements are high. Recurrent costs associated with operation 
and amortization increased five fold between 1982 and 1987 due 
to rapid expansion of infrastructure financed by the World Bank. 

Recently, ISRA management has taken measures to curtail 
utility costs. The reforms which ISRA presented to its Board of 
Directors proposed to consolidate management by transferring two 
research directorships (crops and agrarian systems) to research
 
stations, thus reducing and simplifying the management structure. 
Station management itself is frequently weak. Increasingly, 
young, well-trained researchers are assigned to station 
directorships with little prior research management experie.ce.
 
At lower levels, there has been no training in station management 
skills. In sum, ISRA's physical infrastructure is an important
 
asset but management reforms are necessary to curtail costs,
 
improve management and possibly utilize excezs capacity to
 
generate revenue to defray the costs of the stations.
 

BesearctlPoram and Hanagement 

One of the cornerstones of ISRA's reform plan is the move
 
towards a core research program or 'noyau dur', capable of
 
responiing to the country's highest priorities, fully funded by
the GO; and carried out by ISILA'; best research staff. This core 
program would be insulated from the rise and fall of donor 
support. However, until the core program is identified, the 
strategic planlning document for ISRA is its five-year plan "hich 
sets forY research priorities and programs over the period, 
1989-1993 * This plan defines 32 regional research programs 
covering eight agro-ecological zones and involves crops,
livestoqk, forestry, fisheries, farming systems and natural 
resource managulnmiit research. These are complemented by 13 
national programs. 

While the plan has much merit in its effort to deal with 
national development priorities and set research priorities, it
 
is far too ambitious and comprehensive for a struggling national
 
agricultural research institute. Only one donor, the World Bank, 
accepted the plan as a strategic planning document and, with some 
modification, as a basis for project assistance. However, the
 
five-year plan has not been operationalized as of early 1991 

2SLratdgles e i'rograimnatLon des Racherches, 1989-1993, Pr6sentation on 
Synthse.
 

3ISRA planning documents that deal with program reorganization say there 
are 62 research )rograms, not 45 specified In the final version of ISRA's 
Five-Yoar Plan. 

http:experie.ce
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because the World Bank's Second Agricultural Research Project has 
not started disbursements, thus severely curtailing financing
available for research programs contained in the five-year plan.
Also In 1990, ISRA was overtaken by financial crisis and domestic 
pol itical pressure for insti tut ional reform to al ign ISRA 's 
research program and p)ersonnhlel with available f inancial resources 
(both from the Government of Senegal and donors). 

As part of ISRA's reform plan, a drastic reduction| in the 
number of research programs has taken place (from 62 to 30)
with much of the consolidation affecting the departments of crops
and agrarian research as shown in Table I. 

Table 1 

Proposed Research Program Reduction
 

Department Nuiier of Research Programs 
Former Revised 

Crops 15 5
 
Agrarian Systems 16 4
 
Forestry 12 5
 
Animal Science 9 6
 
Fisheries 10 
 10
 

IOTAL '62 30
 

This consolidation may improve research management but any
financial savings are likely to be modest. This consolidation 
is intended to increase scientific collaboration, assemble a 
critical mass of scientific expertise and consequently make more 
efficient use of scientific, physical and finz-ncial resources 
while improving research methodology through both increased 
interdisciplinary collaboration and peer review. Research 
programs are ISRA's basic unit of research management. Thirty
research "units" in an institute of 100 plus researchers seems 
a more manageable and potentially more effective organization of 
resources., This reform is to be achieved by regrouping small 
programs into larger ones and not throagh the elimination of

research programs. Consequently, research activities and

financiS'° requirements are unlikely to diminish very much.
 

An important but difficult issue concer, .-,search

priorities. ISRA's Five-Year Plan serves as formal statement of 
priorities, weighted by the size of budgeted. Evenresources 
though budgeted and actual expenditures have borne little

relationship to each other in the past, the five-year plan at 
least provides ISRA's idealized view of priorities, undisturbed 
by the financial crisis. 

If actual or potential contribution to the economy as
 
measured by share of GDP is the criterion for setting research
 
priorities, then even a casual perusal of the five-year plan's

priorities raises some Interesting questions. The allocation of 

4World Bank, Staff Appraisal Report, Senegal, Second Agricultural
Research Project, February 26, 1990, p. 13.
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resources between the eight agroecological zones is surprisingly 
homogeneous - 5% to 7% of the total budget in seven out of eight 
cases, even though the regions vary greatly in actual and 
potential importance of production. Similarly, commodity 
priorities seem askew. Recognizing that support for commodities 
may be hidden under other rubrics such as "farming systems", 
"rUsoUL'Ce mallamjUenent", etc., neverthuless It is striking to note 
that only 3% of the direct costs of the national research program 
budget is allocated to peanuts and 8% to coarse grains (exclusive 
of paddy production) whereas each accounts for about 45% of the 
Idhir1t 14 totll F'oI) pIoduut.101 and puaIIItoL gollurilto 1 7' of total. 
expor't ealrnilng,; and 110% all agricultural exports. Uma Iele, 
Wur Id 1lik, cuus Lu ulmillar uonuluslons ini her analysis of 
implicit research priorities evidenced by budget allocation 
patterns during the early to mid-O0's when the first World Bank 
agricultural project was financed. Thus, there is a good case
 
for reevaluating research priorities; first, because financial
 
crisis is forcing even further retrenchment and reorganization 
(more of this below in the financial analysis section) making 
obsolete ISRA's five-year plan, and second, because priorities, 
neither formal nor defacto, are consistent with development 
reality, farmer constraints or market forces. 

The question of research priority setting and research
 
program planning is an interesting one. Different levels of
 
research planning and priority setting exist, but lacking is 
operational research planning, management and coordination for
 
the institute as a whole. While the five-year plan presents 
ISRA's idealized view of priorities and research programs, the 
annual research program planning exercise is much more practical 
as secure funds are matched to proposed re-earch programs. 
ISRA's annual planning process starts with the budget process in
 
SeptembeL/October. Researchers prepare research program outlines 
and detailed budgets. The programs and budgets are reviewed by 
the cesearch director and research program coordinators before 
submission to the secretary general (budget review) and 
scientific director (research program review). 

Indilidual donors may meet with the ISRA researchers or 
program coordinators of the specific donor-financed programs to
 
review the previous year's research and to plan the following 
year. Once the World Bank's project becomes operational, the 
World Bank will approve research programs it finances on an 
annual basis. 

On a regional level, ISIA participates in planning sessions, 
organized by the VloLld bank-financed agricultural extension 
project (PIIVA) to st.rengthen research-extension linkages. 
Participants in these regional meetings include representative 
from the regional development authorities, the extension services 
(agricuilture anid livestuck) , 1iGOs, and farmer jroups. The 
regional muetil(j:; are held before and after the agricultural 
season, the former to plan the activities for the rainy season 
and the latter to review the outcome. The choice of which 
research programs to execute is based upon a balance between the 
established GO; deve]opment priorities for the region, tile 
consLr ainLts idun tiuid by t!e pa Licipalnts of tie regional 
planning meetings, and the amount of funds available to execute 
the research programs. Problems that have arisen In the regional 

'9
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planning sessions include lack of farmer participation in setting
 
the research agenda (the 'training and visit' extension system
 
upon which PNVA is based is very top-down) and lack of funds to
 
execute the chosen research programs. Under PNVA, funds to
 
finance research programs chosen at the regional planning
 
meetings are to be covered by GOS counterpart funds (not directly
 
by the project financing). The lack of the GOS counterpart funds
 
has constrained the execution of the research-extension programs 
under PNVA. 

On a national level, a consultative commission on 
agricultural research meets once per year to set national and 
regional priorities and to coordinate the research activities 
between ISIA and the University of Dakar where potential for 
overlap exists. Tihe consultative commission is organized under 
the Direction of Scientific and Technical Affairs (DAST) within 
the Ministry of lational Education in coordination with the 
Ministry of Rural Development and Hydraulics. Members of the 
consultative commission are representatives of GOS ministries, 
the Presidency, regional development authorities, the agriculture 
and livestock services, the agricultural training schools, donor 
projects as well as ISRA and the University of Dakar. The 
January 1991 meeting of the consultative commission identified 
institutional conctraints and outlined broad research priorities 
for each of the ISRA research departments. Four major 
institutional constraints were identified: 

1. 	 Lack of measurable impact of research programs caused 
by a) lack of farmer input in the definition and 
execution of research programs; b) absence of 
research-extension collaboration; and c) absence of 
consideration of sociological questions/aspects in 
most 	 research programus. 

2. 	 Financial constraints including ISRZA's difficulty in 
mobilizing GOS funding for research programs, and the 
lack 	of coordination of donor financing which causes
 
administrative problems for ISRA. 

3. 	 Hfuman resource constraints that have frozen hiring of 
personnel even for replacements and underline the 
difficulty ISRA has in attracting and keeping 
qualified scientific and administrative personnel. 

4. 	 Absence of a 'statut de chercheur' that would attract
 
and help retain qualified researchers. 

The research priorities and programs listed are vast and far
removed from ISILA's institutional and human capacities to 
execute. Oil the one hand, the consultative commission encourages 
interdiscipilin.iry research based oln farm-level constraints, while 
the list of research program priorities are research department 
specific with no indication of how or which programs are to be 
Interdisciplinary. 

Once ISRA's research programs are decided upon, the research 
p'o11-01JIill as a wh(ilt! it; paesu ted to, the /;cientific aind Technical 
Cummittee (CST) for review. The role of the CST is not to set 
I:SRA'( piiorities ,r deli ne its r'esearc'h program, but rather to 
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evaluate its scientific basis/validity and make recommendations
 
to the Board of Directors and the Director General. However, the
 
CST that met in February 1991 was asked to define research
 
priorities, using as guides the ISRA reform plan, the report of
 
the consultative commission on agricultural research, and the 
outlines of the research programs with secure funding. While 
uncomfortable in the role of priority settelrs, following 
consultations with research directors, the CST did list research 
program priorities to be reviewed by ISRA and its Board of 
Directare. The following are the research priorities recommended 
by the 1991 CST: 

Crop 	production research: 
Priority 1 - Irrigated maize
 
Priority 2 - Vegetable production
 
Priority 3 - Rice
 
Priority 4 - Millet and sorghum
 
Pciority 5 - Peanuts
 
Priority 6 - Grain storage
 

Production systems research: 
Priority 1 - Production systems research (River Basin, 

Peanut Basin, Lower Casamance)
 
Priority 2 - 'Etudes de milieu'
 
Priority 3 - Production factors (mechanization, water use
 

and hydrology, post-harvest technology)
 
Priority 4 - Economic studies
 

Forestry research:
 
Priority 1 - Conservation and improvement of the
 

ecosystem
 
Subpriorities- a. Varietal improvement
 

b. Agroforestry
 
C. Biotechnology
 
d. Livestock/NRM relationship
 

Priority 2 - Energy self-sufficiency
 
Subpriorities- a. Study of irrigated tree plantations
 

b. Study of natural forests and their
 
management
 

Animal health and production research: 
Priority.1 - Improvement of meat and milk (beef, goat, 

sheep) 
Priority 2 - Research on the relationship between animals
 

and URM, especially natural pastures, and
 
how to improve this relationship, including
 
socio-economic studies
 

Subpriorities- a. Reproductive physiology
 
b. 	- Animal health, with emphasis on PPR 

('Peste des petits ruminants) 

Fisheries and oceanographic research: 
Priority 1 - Optimization of fishery resources 
Subpriorities- a. Biology and ecology of the species 

b. :Nosouruu evaluation
 
4:. Itat (inlacl ,xlbc)It:at.ion of thi sto :k.
 
d. Sociocconomics of fisiing 
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The CSI' also recommended the dissolution of the Production
 

Systems/Applied Economic.- Research Dept. and the reallocation of
 

research programs into irrigated and rainfed crop production 
research programs as follows:
 

il St. LouisIrrigatedO1cIjrodttcJol research programs based 
Maize (all corn research including rainfed)
 
Rice (all rice research including rainfed and Casamance
 

systetns) 
Vegetable production
 
Hydraulics - Fleuve
 
Mechanization - Fleuve
 
Pr'oductiol !3yuteuiui - Fluvu
 
Soil fertility and conservation
 
Salination (anti-salt dams/recovery of saline fields)
 

Rainfed cro production research based in Bambev
 
Millet
 
Sorghum 
Peanuts
 
Cowpeas
 
Cotton
 
Applied microbiology
 
Production systems (Casamance and Sine-Saloum)
 
Valorization of natural resources
 
Production of foundation seed
 
Soil conservation and fertility restoration
 
Post-harvest technology
 

CST reflect the
The priorities outlined by the 

preoccupations of current French assistance to ISRA, the legacy
 

of ISRA's French colonial heritage of compartmentaliz;ed research, 
While integrating
as well as the interests of the CST members. 


crops
the production systems research program into the 

department, the CST recommendations reinforce research along 
instead promoting interdisciplinary
departmental lines, of 


research. For example, current French assistance to ISRA through 

CORAF has established three base centers for varietal and 
(St. Louis), vegetable
agronomict research on irrigated maize 

production (Camberene), and peanuts (Bambey), the majority of the 

researqh taking place on-station. It is not surprising that 
priorities for the CSTthese commodiXies are among the highest 

and resourcesgiven the :onsiderable financial human CIRAD and 

1|AT are investing through CORAF. The composition of the CST is 

supposed to be multinational and interdisciplinary. The members 
the 1991 meeting were Frerch (4) and Senegalese (4)present at 

with the notab]e absence of the American scientists. The absence 
the CST discussedof the Americain scientists was important when 

the role that farmers or-other beneficiary groups should have in 

setting the research agenda and evaluating the results. Several 

member!; fle-t IS (A scientists should not be working withtL 1I 
because working with farmers is the job of the extensionfarmers 

that ISRA scientists have been isolatedservices. Others felt 
from the realities of Senegalese farmers long enough, and that 

most research needs to be carried out with cooperating farmers, 
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fot on-station or under the controlled sptting of PAPEMs ("point
 
d'appui pour les essais multilocaux").
 

Finally, there is the matter of the quality, performance,
 
and impact of research programs, particularly in areas most
 
closely related to USATD's strategic interests. This is
 
important because it 0}rines the basis for future research
 
efforts. Critiques of ISRA's research program which are of 
greatest relevance in this context include: 1) commodity 
research programs are inordinately oriented toward plant 
breeding; 2) food crop research concentrates excessively on 
improved varieties and purchased inputs rather than on low-cost 
technologies that would improve upon traditional cultivation 
practices; 3) crop-specific and farming systems research programs 
are not sufficiently coordinated, resulting in crop-specific
 
research that does not address farm-level constraints identified
 
by farming systems research; 4) farmers and extension agents do
 
not participate sufficiently in setting specific research program
 
priorities; and 5) livestock research findings are not adequately 
integrated into livestock and crop production systems research. 

Notwithstanding the legitimacy of these critiques, the 
development of farming systems research has significantly reduced 
these problems over the last decade. Farming systems research 
has improved the definition of research problems and improved 
knowledge of where technologies may be applicable thanks to 
careful definition of homogenous production zones. It has also 
introduced an interdisciplinary, on-farm research methodology 
that is now accepted and it has produced research programs of 
greater relevance to farmers. Credible production systems 
research and institutional capability has been developed in the 
Casamance with USAID support. The range of technologies from 
soil preparation and improved varieties, to improved planting, 
weeding, fertilizing, and rotations have been developed for rice 
and corn production systems that produce significant yield
 
increases and provide handsome economic returns. The two other
 
production systems teams (Senegal River Basin and Sine Saloum) 
have suffered from lack of manpower (especially, the ability to
 
retain socixl, scientists) and from the inability to move from 
constraint diagnosis to demand-driven on-farm research. The 
applied qconoinics research program has generated highly useful 
results, producjnq policy-relevant analysis based on empirical 
field research rather than recycled secondary data. However, the 
applied economic's program has not been integrated into ISRA's 
commodity research program and therefore, has been slow to 
evaluate technologies or packages that have been proposed by the 
agronomists, foresters or animal scientists. 

When ISRA lists its aSccomplishments and research results, 
tile inevitable is a long list of crop varieties, technical 
recommendations, and titles of studies completed without 
reference to the impact of this research that should answer 
fundamental questions about why the research was conducted and 

5The American members of the CST tend to be very practical, 
results-oriented scientists who place farmer concerns above 
researcher interests, and for this reason their input was missed 
at the 1991 CST meeting.
 

197 
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what the results were in quantifiable terms. For example, ISRA 
has produced millet and sorghum varieties that are drought 
resistant and better adapted to the shorter growing seasons 
characteristic of the last 20 years and has developed a technical 
package including an improved, short cycle drought resistant 
variety of cowpeas. While not underestimating the importance of 
these varieties or technical packages that ISRA has developed, 
there has been no impact assessment of the ISRA varieties on-farm 
or their adoption (or potential for adoption) by farmers. ISRA 
would argue that breeding and varietal screening should continue, 
even though most experts agree that the most important gains in 
the future are likely to come from improved agronomic practices 
not from improved varieties. ISRA lacks a system for research
 
evaluation and accountability that would quantify impact of 
research results as well as justify further investments in
 
agricultural research.
 

Research management is another area where weaknesses e:ist, 
and an area that cuts across the whole of the institute, which
 
is understandable given the lack of a well-defined strategic plan 
and the lack of priorities defined with farmers targeting farm
level constraints. Issues related to research management 
include: 

1. Research Priorities - In launching its reform initiative 
guided by the goal of creating a "1noyau dur" (core 
proqram), ISRA has acknowledged the need to rethink its 
program in strategic terms, organizing resources around 
priorities which are financially feasible to support. Its. 
research program consolidation, reorganization and
 
deployment of research staff and financial retrenchment all
 
require rethinking ISRA'strategic plan and research
 
priorities.
 

2. Rationalization of the structure of ISRA to clarify 
roles, reduce redundancy and improve management. The dual 
management structure of research department directors and 
station directors has caused considerable ambiguity about 
authouity and responsibilities while increasing the 
bureaucratic hierarchy and slowing management decisions. 
ISlq has tackled this issue by naming research directors as 
station d~rectors and moving two directorships out of 
Dakar. Research stations have been reassigned to different 
research departments, in order to reduce management 
burdens. 

3. Research directors' roles are proposed to be exclusively
 
scientific; they are to provide intellectual leadership in 
helping to formulate-and evaluate research programs, advise 
on manuscripts and reports for publication. Administration 
(financial, personnel, etc) is to be handled by station 
directors dealing with central administration in Dakar 
operating under the purview of the Secretary General. 

6!ItA acklowied|e lgl tlha I "c:LabII I ld will iinod L.o lo rt'v|I tWdlflans" 

since they do not coLoildie witLh he realiLiCs that are ntecesshLatiting IStA's 
self proposed reforms. iSIlA, i'an do Restructuration do l'ISIA, Jan. 1991. 

I/s
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4. Research planning and budgeting suffers 
because there is
 

not a well defined system for submitting research 
proposals
 

and budgets, and the administrative process is 
unduly long
 

and cumbersome due to multiple layers of administration.
 

Human Resources
 

its workforce. Given the
 
One of ISRA's primary assets is 


size of the country and economy, the role 
of agriculture and its
 

level of development, ISRA
 
to the GDP, and the
contribution 


is relatively well trained and
 enjoys a scientific staff that 


ample in number. Effective use of these assets has been 
somewhat
 

Salary

constrained by organizational and management 

problems. 


costs of this staff represent a major 
financial burden relative
 

to available resources.
 

As of April, 1991, ISRA employs a total of 558 Senegalese
 
or stations (including the
 

in 12 research centers
working 

This number does not include 50-plus expatriates,
headquarters). 


mostly French. scientific research staff numbers 115 
accounting
 

of total staff; they are directly supported by a cadre
 for 21% 

of laboratory and field technicians 

representing another 39% of
 

the workforce. Administration support staff and laborers 
make
 

heavy burden relative to those
 up the other 40% of the staff, a 

directly engaged in research. ISRA employs a total of only 53
 

Seven women are researchers
 are secretaries.
women, of whom 32 
 are research assistants or
 
(6% of 115 total researchers); six 


high level technicians; and four are 
administrative or accounting
 

professionals.
 

over a wide range of
 
staff are dispersed
Scientific 
 various
and stations, plus


disciplines, different centers 
in Dakar.
research facilities


administrative, laboratory and 

coverage - geographic, programmatic and 

Obviously this of
terms 

poses management problems in 


disciplinary and
coordination
cohesion, critical mass,

administration, 

cooperation, etc.
 

ISRA research personnel by discipline and
 
Table 2 shows 


degree. and Table 3 summarizes the disciplines and educational 
. While relatively well 

level of ISRAati scientific staff and 
 of pyramid
terms of degree level, the top the 

trained in only 4%-
representing the scientific leadership 

is7rather weak 


of the staff with the equivalent of a 
PhD
 

?IS1HAR. 1990, Assessment of ISRA's Training 
Requirements (Draft).
 

!$
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Table 2
 

ISRA RESEARCH PERSONNEL BY DISCIPLINE AND DEGREE
 
(Source: ISRA, 1991)
 

DEA Dr. Ing. Ph. D TOTAL
BS/DrVet 

Ing. Agr. MS Dr. 3rd Cycle Dr. d'Etat
 

Agronomy 9 2 0 0 11 

Soil Science/Physics/Microb. 1 3 6 1 11 
Atronomy/Animal Science 1 0 0 0 

3 
1 

P ant Physiology 0 1 2 0 

4
Plant Pathology/Virology 2 1 1 0 


1 6Plant Genetics 1 2 2 
Ag Engineering/Water Mgt 1 3 1 0 5 

Weed Science 1 0 0 0 1 

Entomology 3 2 
0 
3 0 8 

9Agriculturai Economics 1 7 1 
Sociology 0 1 0 

0 
1 2 

6Silviculture 1 5 0 
0 0 2Agrofortctry 1 1 

0 2 0 0 2
Fruit Trees 
 0 0
0 0 0
Statistics/Biometry 
 0, 1
Bioclimatology 0 0 1 

Animal Science 5 4 0 0 
0 

9 
21 1 0
Pastoralism 


Animal Nutrition 1 2 1 0 
1
4 

Animal GenetLcs 1 0 0 0 
Animal Path./Virology/Microb 1 4 1 0 6 

Enviroument (CRODT) 0 2 1 0 3 
0 4 2 0 6
Biology (CRODT) 


Oceaitography (CRODT) 0 3 0 0 3 
Chemical engineering (CRODT) 0 0 1 0 1 

22 4 107TOTAL 31 50 

ISIZA has 115 researchers total. Information not available for 8
 
researchers. 

Figure 2
 

ISRA Research Staff by Education Level 
(Percent of Total) 

PhD (3 7%)-

LU(4fl M)- C: l* 
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ISRA's staff is predominantly middle aged, over 80% between
 
30 and 49. This is largely a function of recruitment patterns.
 
ISRA grew rapidly from 1973 to 1984, the period approximately
 
coinciding with its creation and expansion as a Senegalese
 
research institution. The average age of researchers ranges from 
34 in the forestry department to 37 in the Crops Department. 
Recruitment has been stringently limited since 1987, due to 
budget limitations. Given recruitment constraints and the
 
absence of young staff, this age structure poses some problems
 
in the short run for retraining and restructuring scientific 
manpower to adjust to new priorities and in the long run for 
maintaining program and management continuity as this huge age 
cohort begins to retire. 

Judgments about the quality of performance of staff is 
difficult given the lack of a personnel evaluation system.
 
Advancement is based on seniority, limited to six levels. With
 
AID financing under Senegal Agricultural Research II Project,
 
ISNAR is in the process of helping ISRA to develop such an
 
evaluation system that will greatly enhance management's ability
 
to provide performance-based rewards, to discriminate in training 
and promotion decisions and to serve as a tool for selecting out
 
non-productive employees. In the meantime, one must rely on the
 
assessment of knowledgeable observers who say there are some very 
good researchers, there are those who are marginal but 
potentially productive, given appropriate training, and there are 
those who ISRA needs to release because they are unproductive. 
Eliminating those with little potential to contribute would give
 
ISRA some flexibility to restructure its research staff to
 
reflect research priorities which the ceiling on positions now
 
prohibits.
 

Persoimle) Managlement. With ISNAR's help, ISRA is developing 
the tools .'equired to establish a professional personnel
 
evaluation system that will permit meritorious promotions,
 
selection out and training decisions. A career ladder is also
 
being developed which will afford upward mobility through various 
job ranks and which will open up a scientific track that allows
 
senior personnel to advance as scientists rather than limiting
 
senior Vromotions to management. In response to a morale 
problem, ISRA iqnagement asked for a review of its salary scale.
 
ISHAR recommends a judicious set of salary adjustments (which are 
constrained for the moment by the budget). This is a potentially 
valuable tool in rewarding performance and improving morale.
 
ISRA also requires a training system for identifying needs,
 
specifying training plans and employing a variety of techniques 
(non-formal, long-term, "sandwich programs" which intersperse the 
components of a single-training program with normal work
 
schedules, etc.) to improve the efficiency of training programs. 
These matters lwa.r d iructly on the efficiency with which ISRA 
utilizes its most value resource - its personnel. 

Training_Plan. In 1989-1990 ISNAR conducted an initial 
training needs assessment of ISRA. ISNAR's training needs 
assessment recommended that ISRA institutionalize training
 
planning by implementing an annual training needs assessment, a 
1-ollincg tive-y_,-r traijning plan, an annual plan for short 
courses, and an annual plan for degree programs, and by 
rnaintiainiiig a training data base. ISNAR also recommended that 

ANo
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ISRA establish the position of training officer (which has been
 
done). 
 ISRA's training plan would include responses for staff

attrition and steps for 
realigning disciplines for future 
research programs. ISNAR strongly recommended that ISRA conduct
its own training needs assessment and establish its own training
plan that responds to ISRA's priorities. IStAR cited that ISRA's
training needs often do not coincide with the numbers anddisciplines of training programs donors are prepared to finance.
Other differences cited with donors is the strong preference of 
some donors to finance master of science (MS) programs rather
than bachelor of science (BS) or doctoral (PhD) degree programs,
whereas Lhe needs of ISRA, as a research institute, requires PhD
level training for researchers, as well as personnel trained at
 
tile BS and MS levels.
 

Individuals selected for training should be recruited 
internally, and their training programs should match
 
institutional needs (attrition and realignment of research 
program priorities) as well as career development plans for the

individual. ISNAR recommended that 
each year one or two
 
researchers should be trained in MS or PhD programs; that three
 or four research assistants be trained in MS programs; and that
 
three or four technicians be trained in undergraduate programs

(BS).
 

In the period 1988-1992 ISRA planned to train five MS and
 
12 PhDs. The disciplines are shown below:
 

DUscinline 
Agronomy 

Numbe 
1 

Percent 
5.9 

Animal Science 5 29.4 
Economics 7 41.2 
Forestry 2 11.8 
Genetics 1 5.9 
Sociology 1 5.9 

ISNAR's training needs assessment showed seventeen top and

high priority training needs that require short courses and six
 
priority a~eas that require long-term training.
 

Priority Trainin Areas - Short and Long Term
 

Shlort-ter " 
 Degree Programs

Discipline Statistical Design

Data collection/management 
 Animal genetics

Occupational safety/health Biology

Evolving technology Statistics
 
Organization of research 
 Attrition-replacements
 
Technology transfer
 
Statistica/economic analysis

Overall objectives/implications
 
Animal vaccination
 
Equipment operation
 
Hydrologic evaluation
 
Administrative tasks
 
Budgeting/financial management
 
Communication/collaboration
 
Performance of subordinates
 
Decision making
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.The major problems with long-term training programs cited 

by ISRA are the long absences from the institute and retention
 
ISNAR found the staff attrition
of trained staff upon return. 


rate at ISRA to be acceptable and well within the norms of a 
its size. In the period 1984-88, researcherresearch institute 

attrition rate averaged five per year (5.9%); of this average,
 
*four per year (4.4%) resigned. In 1981-1992, 28 researchers (24 

MS, 2 PhD, 2 incomplete) participated in AID project-financed 
graduate degree programs. Eight of these participants (28.6%)
 

have left ISRA. ISNAR postulates that 	trai|rig lower level staff 

for promotion within ISRA will lower staff attrition rates. 
To
 

assess priority training needs due to attrition, ISNAR evaluated
 
and resignations by discipline
distribution of researchers 	 as
 

shown below. 

Table 4
 

Hesearcher Disciplines 19891
 

No. % onag, Sciences No. %*
Agricultural Sciences 


43 38.7 Biology 10 9.0
Agronomy 

8 7.2
Animal/Vet. sciences 19 17.1 	 Ecology 


4 3.6 Economics 6 5.0
Oceanography/Fish 

3 2.7 Sociology 3 2.7
Forestry 

2 1.8 Physics 2 , 1.8
Entomology 


Soil science 2 1.8 	 Hydrology 2 1.8
 

Plant physiology 2 i.8 	 Biochemistry 1 0.9
 
Biome. -y/Statis. 1 0.9
 
Microbiology 1 0.9
 
Chemistry 1 0.9
 

Genetics 
 1 0.9
 
Geography 1 0.9
 
Computer science 1 0.9
 

36 32.4%
75 67.5%
Total 


* Percent of known agricultural and general scientists. 

(Total research staff = 120. 7 individuals are not listed in the 

ISNAR.document.)
 

Table 5
 

Res1Rnations y Discipline (1984-88)
 

Jo. _A Tndex** "op f-.Scince No. %..Index 
AR. Sciences 


31.8 Sociology 4 18.2 133-

Agronomy 7 .16 


13.6 Computer Science 2 9.1 200

Animal/Vet 3 16 


Chemistry 1 4.5 100

Forestry 3 13.6 100 


4 5. 25 Economics I A. 5 25
Oca:nography 1 8 36.4 0.22
TOTAL l11 63.6% 0.18 


* Percent of total resi nations
 
** 1984-88 resignations/989 staff in the discipline x 100
 

ISNAR's analysis shows that researchers, regardless of 

are equally likely to resign. However, indexes for
discipline, 

in both agricultural
specific disciplines show sensitive areas 


;03
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and nonagricultural disciplines. The loss of scientists in
forestry, sociology, computer science, and chemistry is critical 
to the institute. Since the ISHAR analysis, another forestry
researcher has resigned, raising the index to 200; ISRA's only
biometrician/statistician has a year leave oftaken one absence 
and it is anticipated that he will resign; and the same is true
for another agronomist and economist. To improve ISRA's capacity
for rapid response to loss of key personnel, these disciplines
should be targeted as priorities for long-term training.
 

A weakness in ISUAR's analysis of ISRA's training needs is
the failure to evaluate which donors are financing training and 
how these scholarshils are coordinated with ISRA and with other 
donors. With the advent of 'flexible' doctorate programs in 
France and Belgium, many ISRA researchers are opting for these 
programs because they require less time away from Senegal, their 
work and families. This reality may push ISRA to request BS or 
MS-level training from AIl. Another issue not mentioned in the 
training assessment is the reinsertion of the trained researcher 
back into his/her research program upon completion of the degree 
program. Examples are numerous of trained researchers returning 
to find no funding and no program with which to work. 

Subject to ISIZA's verification and reevaluation with its own 
training needs assessment, ISNAR summarizes and recommends that

each year approximately four ISRA staff members should enter
 
graduate programs (MS or PhD) to maintair researchers levels and 
realign disciplines, and four staff member should begin

undergraduate programs to strengthen ISRA for internal
 
recruitment.
 

To date, ISRA has not developed its own training plan based
 
in its own analysis of training needs. The lack of a training

plan follows the lack of a medium or long-term strategic plan
which sets the course for the institute.
 

Financincyand Financial Management
 

A_serious financial crisis lies at the heart of ISRA's
 
institutional. problems. 
 This crisis has corroded financial
 
management and planning since resources are allocated to pay the
 
most pressing bills and to meet salaries rather than being

allocated in accordance with budgets and formal research
 
priorities. Research is compromised because field work and
 
research supplies cannot be financed on a secure basis. Although

domestic funding sources are relatively generous (between .87% 
and 1.2% of agricultural GDP from 1986-1988) they have been
inadequate to meet salary costs and p y for the maintenance and
amortization of infrastructure and equipment. Consequently,
stations and facilities are deteriorating steadily. Meanwhile,

ISIA has incurred huge overdrafts in excess of its authorized 
budget. Donors finance virtually all research program costs but 
do not pay salary costs and only a few donors (ORSTOM and CIRAD,

e.g.) pay a percentage of indirect costs. This has two
imforttunate consequiences: 1) defacto, donors play a large role 
in setting research priorities by deciding which research 
programs get funded; and 2) ISIRA has no flexibility to meet the 
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urgent needs of financing Indirect costs - utilities, management,
amortization of facilities and equipment - because only a few 
donors will finance such costs. 

The most serious of all financial problems is the size of

the wage bill relative to resources available from the national

budget. (Donors do 
not finance employee salaries). In 1907,ISRA 	employed 1,474 people. )uring the first staff reduction,406 employeeu wer.e released which reduced the workforce by over
25% 	 to 900-plus. This was to have been associated with a
restructuring that would have reorganized research personnel,
reduced staff at various research stations and realized major
salary savings. This opportunity was squandered; salaries of
 
lower level personnel retained were increased, sometimes nearly

double the amount permitted by the federal salary scale, andefficiencies were not realized from the reorganization that
followed. Consequently, a second draconian reduction in force 
was mandated and largely completed in June 1990. This reduction 
cut staffing levels from 885 to 558, a total of 327 positions

representing 37% of the workforce. 
 Most of these cuts are
support staff. Research staff have been exempted and cuts of

technical support staff minimized. ISRA estimates this reduction

in force will save nearly CFA 350 million ($1.4 million) per year

which is equivalent to 25% of the GOS's contribution to ISRA's

in FY90. Research staff cuts will be made 
later when the

decision can be based on systematic personnel evaluations. This
awaits the implementation of reforms initiated with ISNAR's help.

Painful and difficult as these cuts are, they are essential to

ISRA's financial health and represent dramatic progress in its
 
battle of the budget.
 

Nevertheless, salary costs will continue to absorb most of

the GOS budget resources (the only available source of

financing). Table 4 slaamarizes GOS short-term financing

commitments to ISRA.
 

TABLE 6
 

GOS's Commitment to Finance ISRA's Budget
 

FISCAL YEAR 
 MILLIONS OF CFA 
National Budget "Transfer" Total 
for Equip ient Budget 

1990/1991 	 500 913 
 1,413
 
1991/1992 	 536 
 940 1,476
 

Source: ISRA, Plan de Redressment de I'ISRA, January, 1991.
 

A cursory review of-ISRA's available financing (Table 7)
provide some interesting insights into the source and nature of
 
ISRA's financing problems.
 

4 	 The Government is by far the most important funding 
source providing double the amount of the next most 
important source, France.
 

# 	 If;A'u 1991 1'rovJulonal Budget does not Include the 
appl'ox i mitn "150 Iili l i n L:ait per yit; r that. ]IA will
i,'uuvU ilU p),IL'L t tlhe L;ucond World Ilazlk Agricultural 
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Research Project. In preparation of the 1991
 
Provisional Budget only secured sources of financing
 
were noted. If the World Bank project starts by June
 
1991 when the ISRA budget is revised, the World Bank
 
contribution to the overall ISRA budget will appear,
 
raising the total ISRA budget to 3,483,937,000 cfa 
(approx. $11.6 million). 'he World Bank's funds will 
represent 21.5% of the overall budget. 

# 	 Government's funding at CFA 1.413 billion (about $5 
million) is reasonable according tos world standards,
 
representing .9% of agricultural CDP . The GOS agreed 
to finance ISRA at the level of 1.413 billion cfa for
 
the budget year 1991. However, the 1991 budget year 
will be 18 months long as the GOS moves to a fiscal 
year that corresponds to the calendar year. ISRA must 
have the assurance from the GOS that the government's 
contribution will be adequate for the 18 month
 
transition period.
 

* 	 An appreciable portion (59.1%) of total resources 
comes from domestic sources when revenue ISRA is 
expected to generate is included. 

TABLE 7
 

ISRA's 1991 Provisional Budget including Donor Support 

SOURCE 	 CFA AMOUNT PERCENT
 

GOS 	 1,413,000,000 51.7%
 

ISRA'S OWN RESOURCES 201,838,000 7.4%9 

FRANCE 	 657,412,000 24.0%
 

CEE 	 304,538,000 11.1%
 

USAID .	 63,725,000 2.3% 

CANADA 	 59,012,000 2.2% 

VARIOUS SOURCES 	 34,412,000 1.3% 

TOTAL 	 2,733,937,000 100.0%
 

8This percentage is calculated based oil the average of agricultural 
sector gross domestic product for a two-year period (1988 and 1989) to reduce 
excessive variabiliLy.
 

9Thls 	 ;iusuit Is ISRA'; estiantlon of its ability to generate its owit 
resources. Traditli.llaly. ISRA has boon weak in accounting for these 
reasources nud inak ug resotirces avallable for other purposes.I such 
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Li!ancial Maafgoe1t. As the financial crisis lies atthe heart of ISRA's institutional problems, managing the scarce
 resources efficiently becomes 
more critical. 
 The financial
 
management system suffers from:
 

1. The lack of analytical skills . Senior staff has been
hard to retaji at ISRA's salary level. 

2. The computerized accounting system is powerful but notuser-friendly and few people can use 
it. Many records are
kept manually. The equipment defeats the system it was
intended to support. 

3. There is no system for indirect costs accounting. Inthe absence of definitions and data, there is no credible way to estimate these costs and consequently no way ofbilling for them 
or managing to and
reserves amortize 

replace facilities.
 

4. The system does not generate information and tools forsenior management to use in decision making.
 

5. Budgets are 
 not respected in making expenditure

decisions.
 

6. Accountability for use of funds is very weak, both slow
 
and imprecise.
 

7. Existing research funds are sometimes 'frozen' and'.thus
 
not available to researchers.
 

The implications of this analysis are that ISRA must find
additional ways to cut costs and improve efficiency. More than
research program consolidation may be necessary to reduce coststo available resource 
levels. Issues of research program size
and priorities need to 
be revisited. Greater flexibility and
discretion are needed in determining the things for which funding
can be used. This includes the government's restrictions betweenpersonnel amdo"equiplnent" line items and donors' restrictions onfinancing indirect costs which are a significant and real part
of total, research program costs. And of course, financialmanagement will, h1ave beto strengthened to insure whateverresources are available and priorities set, that the resources
 
are allocated accordingly.
 

Though covering a wide range of management, organizational
and financial 
issues, the basic idea of the reforms finds
expression in the concept 
its 

of a "noyau dur", or solid coreprogram. ISRA aspires 
to define a core research program
representing the highest priorities of the State, supported with
secure funding from the GOS budget and executed by ISRA's bestresearch staff. 
The reform proposal ISRA has formulated and the
issues it is struggling with are intended to advance this goal.
This reform agenda will/must address various personnel, research
and financial management issues.
 

101S1A has exptrie:cd financial personnol, but this personnol Is notiexperienced In hdignt analysis, 
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P-0 QL--Or Od fLra t on 
The foregoing 
discussion
program and organizational of ISRA's financial, 
research
management problems included donors
as a source of funds as well
management burden. 
 as a part of the cause of ISRA's
ISRA's donors
each donor with are a blessing and a curse,
specific requirements
another management burden to ISRA. 

and interests, adding
ISRA's donors since early 1988.takes Thus, 
There has been no meeting ofplace exists bec oi0 

the only coordination that11 dOlnOr U0eku out another111rurl'taticll toor to coordinate getitself am ]*:HA'nfi actions.]Mcd ,ono1 aid The World Bank viewscourdination. thus responsiblereality for donorisHlank office in 
The that there is no one atDakar with whom the Worldresearch, one can confer aboutwhich means agricultural

the telephone that urgent questions mustto Washington be handled overBank project or must wait untilofficers one of the Worldother major donors, 
visits Senegal. Coordination 

European France (CIRAD, ORSTOM, with ISRA's
Community (CEE, FED), Caisse Centrale), theaccomplished and Canadaon a case-by-case (IDRC) can berecognition basis
of and there
the seriousness is unanimous
constraints. of ISRA's
Nevertheless institutional
 

address there is no unified donor effort to
ISRA's 
institutional 
problems to
or 
 help find
solutions. the
 

ThePA-A inititive"l
 
The Special 
 Program(SPAAR) was created for African Agriculturalunder Researchcoordinate regional 

the auspices 
in 

of the Worldnetworks Bank toFrameworks Africa and hasfor Action developedmandate has 
for the Sahel and Southern Africa.been broadened SPAA'ssustainability to includeof African the viability

(NARS) national agricultural and . SPAAR has started research systemsal initiativesome of the problems caused that could alleviateinfluence by disparatein it JAIS. A rucentt donor involvement/dif;Cu-tje; meeting of SI'AAIfOlur mimio- representativesareasPri orities, of Interestcollso] Idited to ISUA: researchinsituti researchal reform, fundingand mechanisms,regionalmeeting collaboration.strlessed the importance The SPMARpriorities of researchthat are responsive and researchconstrd'jnts to farmer'swithin the expectationscontext andsectors of responsibleof the' managementnaturalstrategies resource base. of all
should be based upon National researchagricultural sector 

market trends and opportunities,policies,researchers and a broadened client base. 
the linkagesand enhance 

betweenheld accountable Researchers should befor linkagesresearch strategies with the clientshould establish base. Countrymodifying mechanismspriorities, for setting andarnd definepriorities. mechanismsThe research for fundingagenda should thebetween be set innational scientists, consultationtheir clients andin consultation with cooperating partners, including the donors.
 

policy makers, and 

"SPAAR ))Lh Plamnary, AlidJan, May 13-14, 1991.and dlcinjjslo. Sumnary of concluslota 
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SPAAR is proposing a mechanism for consolidated research 
funding that should include: a) provision of adequate recurrent 
funds for agreed national plans and regional activities 
implemented within a national context; b) incentives for quality 
research; and c) sufficient funding for research overheads. The 
consolidated research funding mechanism is intended to insure 
adequate funding for ongoing research programs, to address the 
problem of continuously adding research activities, to allow 
sufficient time to achieve results, and to allow governments to
 
better coordinate donors. SPAAR proposes that all donors and the 
host government would use the same mechanism for channelling 
funds intended for agricultural reseach, but does not detail the 
modalities for the establishment of such a funding mechanism. 
This funding mechanism would be independently audited and 
performance reviewed periodically. The mechanism for each 
country would have to be country-specific as a 'boilerplate' 
consolidated funding mechanism across Africa is unlikely. 

The SPAAR meeting discussed the requirement of NARS for 
institutional reform, which includes: management by objectives, 
decentralization, and improved management tools for programming,
 
monitoring and evaluation of research. Institutional reforms are
 
also country and institute specific. Institutional reforms may
 
be needed to justify the 'hosting' of regional research programs. 
Improvement of regional collaboration assumes strengthened NARS
 
and an agreed research agenda that operates through networks and 
regional research programs. NARS will be selected to 'host' a
 
regional program based upon comparative advantage, readiness to
 
pool and share scientific resources, research efficiency, and 
critical mass. NAIHS should be involved in the planning, 
execution, monitoring and evaluation of International 
Agricultural Research Center (IARC) research programs, making 
IARCs partners in the realization of a regional research agenda, 
driven by HAilS. 

The SPAAIR initiative addresses key areas of institutional 
concern to ISRA. However supportive and encouraging SPAAR may 
be, unless the GOS and ISRA's donor community are willing and 
capable of 4mplenenting the SPAAR initiative, it will go nowhere. 

Ongoing ITD ProRject Activities 

Since January 1989, Senegal Agricultural Research II 
Project has been working with ISRA to strengthen certain 
institutional aspects. The project is being implemented by 
Michigan State University. By the end of the project in 1992, 
the project will have provided more than two person-years (long
term technical assistanceV in research planning and management
 
as well as several months short-term technical assistance on 
specific topics related to institutional strengthening. As 
senior researchers with administrative experience, the technical 
assistance in research planning and management has played an 
.1dvIsury role at tho Direction cenoral, analyzing speciflc topics 

I"1.11w II LV Lu }IIZ I -il,!1ilI AI'i'L:U turaIL I o N±lu ]c1 I' jo cL.ntar-01 III 
IDucelulber 19117, huI Liha CllI. 'lct rusearc.h l1anier, whoe .LWillc s tllrted Lila 
mnSLILttlunal SLtregtheaiiJ ; actLivities, only arrived in January 1989. 
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'(e.g. research publications and productivity, utility costs,
 
research travel and its consequences, ISRA budget and
 
infrastructure proposals for ISRA reorganization, discussions on
 
the relationship between extension and research) and has offered 
options for decision-making. Within the General Secretariat, the 
project has begun the initial analyses necessary for indirect 
cost calculations and accounting, and improvement in budget 
reporting. As described earlier, Agricultural Research II 
Project has funded a grant to ISNAR to work in human resource 
planning and management. ISNAR's analysis of ISRA's human 
resource. and working documents and recommendations form the 
basis for changes in the way ISRA manages its personnel. 
However, to date, most of ISNAR's recommendations remain just 
that recommendations as ISHA has been unable to implement the 
systems proposed by ISiJAR. 

On the research program side, the project has worked with 
researchers inL the cLop production department to assist them in 
p1 iinn ing and bludget.nq of tho ru~eialrch programuaL, financed under 
ti'e project, as well as review and evaluation of results. The 
work in the crop production department is accomplished through 
short-term technical assistance, vhich relies on a CRSP-like mode 
of sustained assistance from the same senior US scientists for
 
cowpeas, millet, sorghum, rainfed corn, and plant pathology. The 
US scientists make annual visits to ISIRA during the agricultural 
season to check research program progress and IS|ZA researcher 
visit the home campuses of the US scientists to evaluate results 
of the previous growing season and to plan for the following 
season. Through the project, ISRA was urged to concentrate more 
on the agronomy and socio-economy of cereals production. The 
applied economics program has been financed to conduct policy
relevant research in cereals-marketing, food security, pricing 
policies, and the upsurgence of farmer groups (notably GIE, 
"groupements d interet economique"). The applied economics 
program is also becoming more responsive to the needs of the 
other research departments at ISRA. The project is reinforcing 
collaboration between crop production researchers and
 
agricultural economists. It has organized three joint discussion 
seminars qq topics of regional economic simulation of production 
patterns, economics analysis of trials and marketing of inputs.
 
The applied economics program is proposing to re-package the 
cereals'Inarketing data which it collected since 1986 and to make 
it available ta al-l ISRA researchers. 13elected research reports 
are being republished by ISRA (UNIVAL). The project is 
strengthening the position of the economists at ISRA by providing 
;cientific support through seminars and documentation and by 
encouraging discussions on topics such as the role and mandate 
of the economists at ISRA and the importance of micro- vs macro
economics in ISHA's resea~ch program. 

The project has provided degree training for 6 research 
scientists (2 Ph), economics and rural sociology; 4 MS, 
agroforestry, forestry genetics, maize agronomy, and agricultural 
engineering) . Short-term training in agricultural statistics and 
indirect cost calculations has also been funded. 

The project's objectives are to address some of the 
Institutional constraints that were identified before the current 
institutional and financial crisis overtook ISRA. While the 

http:bludget.nq
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kngoing activities are small when regarded in the big picture,

they do provide a foundation 
upon which future AID-funded
 
activities can build.
 

Other ongoing AID project activities that are related to the

proposed NRBR project are the 
Southern Zone Water Management

(SZWM) Project and the Senegal Reforestation Project. The SZWM
project is working to reclaim land that is no longer cultivated

because of salt intrusion. one of the keystones of the project
is village participation 
in the location, construction and
 management of earthen structures that will reduce salination and

thus, allow cultivation. The SZWM project builds upon ISRA's

considerable experience evaluating monitoring
in and these
 
structures. The SZWM project has 
funds available for ISRA to
conduct studies 
(soil mapping, structure design, socio-economic
 
evaluation) and 
to monitor structures constructed under the

project. 
As the SZWM project has just begun implementation, the

modalities of the relationship between the SZWM project, the

Hydraulics Service, and ISRA have yet to be worked out.
 

The Senegal Reforestation Project (SRP) works under the
Ministry of Rural Development. The project's purpose is to
mobilize large-scale popular participation in tree planting withlocal and private resources by 1993. There are no formalrelationships between SRP ISRA present.the and at However,
there is planned natural resources community-based project thata 
will follow upon the popular participation for tree planting of

the SRP. It is anticipated that links between the planned
natural resources community-based project and the NRBR projectwill be formalized as the natural resources community-based

project will be clients of the research output of the NRBR
 
project.
 

Networks and Linkages
 

ISRA maintains scientific contacts with a large number of
international, regional and national research organizations and

universities& It cooperates with 11 
of the 13 International
 
Agricultural Research Centers (IARCs) and participates in many

networks including the one recently organized with French Support
(CORAF) and as well as SAFGPAD. It maintains extensive relations
 
with CIRAD, the' French research service for international

development, participates in three 
 AID funded CRSP's

(Collaborative Research Support 
Program) involving cowpeas,
peanuts and sorghum/millet, and hasworked closely with Michigan
State University under A.I.D. financing since 1982.
 

Thus, ISRA has extensive contacts with the external research
community, perhaps too many. The productivity of these
relationships is variable across entities and time, but generally
there is need to improve the quality and productivity of the most 
important ones. 

WARDA's (West African Rice Development Association)

irrigated rice research program is based St. Louis
in and
 
utilizes ISRA station facilities at Fanaye. Historically, ISRA
has relied on WARDA to carry out a rice research program for theSenegal River Valley. ISRA has not developed its own irrigated
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rice programs; its work has been limited to farming systems 
research that includes rice, water management and fertilization 
research. Collaboration between WARDA and ISRA has been poor 

and, not surprisingly, results are minimal. In the last two 
system, redefined and
years, WARDA has joined the CGIAR 


revitalized its rice research program and started to actively
 
This is a potentially very
seek collaboration with ISRA. 


significant linkage, given WARDA's renewed interest and resources
 

and Senegal's interest in rice in the Fleuve. Nevertheless the
 

impact of WARDA's program on rice production in the Fleuve will
 
a nationalcertainly depend on whether ISRA builds viable 

program. 

ICRISAT (International Crop Research Institute for Semi-Arid
 
to
and Tropical Agriculture) collaborated with ISRA from 1977 


1985. Genetic material from ICRISAT and breeding work at Bambey
 

produced two superior synthetic varieties of millet that have
 

been widely adopted in the northern Peanut Basin. But relations
 
of the 1980's the relationship was
were strained and for much 


under-exploited relative to its potential usefulness to ISRA's
 

millet and sorghum program. French participation in ICRISAT's
 

West African network seems to be revitalizing this important
 
link.
 

ISlAR (International Service for National Agriculture
 

Research) has been working with ISRA under AID-financing since 

1988 on improving human resource planning and management. IFPRI 

(The International Food Policy Research Institute) also with 

AID-financing, is participating with ISRA in a major agricultural 

price policy and household budget study which seeks to generate 

important policy recommendations and build institutional capacity 

for ISRA to continue a research program in these important areas.
 

Linkages with IITA (International Institute for Tropical
 

Agriculture) have not been very active and cooperation on cowpeas
 
two, than
and alley cropping, to cite just has been less 


desireable.
 

The Fcenqh have recently set up a research and networking
 
for Africa, CORAF. It supports a principal research
system 


the main commodity systems.
station in the region for each of 

Senegal ')asthree of the stations - peanut research at Bambey,
 

irrigated corn research at St. Louis and horticultural research
 

at camber~ne outside of Dakar. 
 The concentration of research
 

and network facilities is a potentially valuable
resources 

complement to ISRA's national program.
 

Again, management and coordination of efforts are key. In
 
external research organizations
sum, important linkages with 


selected
already exist and improvements in the quality of 


linkages could pay big dividents.
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conclusions
 

Based on foregoing analysis, ISRA has the potential to
 
become a viable, productive national agricultural research
 
system. It possesses important assets that make this possible
 
including: 1) a sufficiently large, diverse and well-trained
 
'scientific staff relative to its research mandate; and 2) a well
established research program which addresses the principal
commodities in the major ecological zones. In some cases, these 
programs are built on sound definitions of basic priorities and
 
problems due to the growing acceptance of farming systems 
methodology; 3) the infrastructure is in place (though
deteriorating) to deal with all major commodities in all major 
ecological zones. 

In addition to these assets, ISRA is committed to essential
 
institutional reforms with enlightened leadership which has
 
launched a participatory process engaging its own staff. It has 
also reached out to cultivate understanding and political support 
from its own ministry as well as representatives of other
 
ministries (Finance and Planning) and the Presidency. Thus the
 
politics of reform have been well engaged. 

Notwithstanding these considerable institutional assets and 
political commitment to reform, ISRA faces significant 
challenges, the most urgent of which are: a financial crisis
 
which destabilizes both the institute and its program and a set
 
of financial, research and personnel management issues that must
 
be addressed to make the institute financially viable,
 
administratively effective, technically productive and efficient.
 
The feasibility of meeting these challenges with successful
 
institutional reforms depends on the actions of not only ISRA but
 
the government and ISRA's principal donors as well. From the
 
government, ISRA requires stable, secure funding over the long
 
run; current levels of approximately $6 million (FCFA 1.47
 
billion) per year are adequate to cover personnel costs and a
 
minimum of operating expenses. From the donors, ISRA needs
 
continued ard stable financing consistent with ISRA's research
 
priorities, judicious technical assistance for its institutional
 
reforms, and finally, increased flexibility on the part of donors
 
regarding'the financing of indirect costs and short-term contract
 
staff.
 

With this kind of support, prospects for ISRA to evolve into 
a viable and productive national research system are good. It 
must be recognized that there are no realistic alternatives to 
ISRA for generating the technology required to increase 
agricultural productivity which lies at the core of Senegal's
development challenge. The International Agricultural Research 
Centers and other external research institutions cannot conduct 
the adaptive research that must be done in Senegal. While they 
may be invaluable partners, providing genetic material, research 
findings and methodological assistance, they can only complement
the national program. This principle has been widely validated 
throughout the world. Nor is the private sector a candidate to 
assume the burden of conducting Senegal s crop, forestry, fishery
and livestock research. Several private voluntary organizations 
have demonstrated an interest and capacity to undertake useful
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but very finite research (e.g., on-farm seed storage, etc.). The
 

commercial private sector which is engaged in input production
 
is small and the market is extremely limited for fertilizer,
 
seeds, pesticides and farm equipment. While the two principal
 
companies engaged in production of these inputs do make modest
 
investments in developing and validating their recommendations
 
for seeds, fertilizer, etc., the scope for expansion is limited.
 

More fundamentally, most of the priority research agenda involves
 
agronomic research on cultural practices, resource management
 
(agro-forestry, water harvesting, watershed management, etc.) and 
social and economic issues. This kind of research must be 

supported by the state because it does not afford the private 
Finally,
sector the opportunity to develop marketable products. 


there is no potentidl for establishing a private research
 
in Latin America and Asia). Therefoundation (as has been done 

is no constituency in Senegal to finance such a foundation either 
contract research. (Elsewhere associationsdirectly or through 

farmers have financed meaningfulrepresenting large commercial 
Small, nearresearch, though never the entire national system). 

ofsubsistence farmers cannot and will not bear the costs 
research. The only other community of interest, the donors, is 

unlikely to be interested in this idea as it offers no advantages 
to direct support under the present circumstances.
 

Thus, there are no plausible alternatives to building a
 

viable national agricultural research system to deal with the
 

central challenge ef Senegalese agricultural development.
 
is feasible if the challenge of continuity,
However, the task 


coherence and stability is met.
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Recommendations for Project Assistance
 

1. Technical assistance in research management and planning.

It is recommended that a senior scientist (tenured faculty with
10-15 years experience) with both a proven record of scientific
accomplishment as well as experience in research program planning
and management be recruited as a long-term technical assistant
for six years of the project. This individual will be located
at the Direction General and will 
be a counterpart of the
Scientific Director. 
Major tasks that will be assigned to this
 
individual will be:
 

1. 
Laying the groundwork for and coordinating a strategic

planning exercise that will result in a strategic research
 
plan with a 10-15 year horizon.
 

2. Along with the strategic plan will be the coordination
of the development of a medium-term research plan (5 year
horizon) with priorities, staffing and budget possibilities

aligned and with realistic objectives. This will include

priority setting sessions and team-building exercises to
 encourage more interdisciplinary collaboration, including

farmers or farmer representatives as key participants.
 

3. On an annual basis, the research planner/manager will
work with ISRA scientists and administrators in the
preparation of their overall annual research plan andbudget (not just the AID-financed research programs).
annual planning exercise must be coordinated 

This 
with the WorldBank and other donors who require approval of annualworkplans. 
 Also an annual review of research program
 

progress will take place.
 

4. This individual will also work with the Unitd deFormation et PLvograinmation and the Service d'Administration 
et Ressdurce liumains 
to develop a long-term training plan
that will respond to the needs outlined in the strategic
plan...% 

5. This individual will ensure coordination betweenrelevant research departments and program elements within
 
ISRA.
 

2. Donor coordination meetings. 
 The project should provide
funds to hold annual donor coordination meeting to take placebefore the annual meeting of the Scientific and TechnicalCommittee. These meetings will be planned at least six monthsin advance to allow participation of a maximum number of donors
and if possible, timed to coincide with a visit to Senegal by a
World Bank project officer. These meetings will provide a forum
for information exchange and to resolve any conflicts andduplications resulting donorfrom interventions and interests. 

3. Technical assistance in financial management will be requiredfor at least the first three years of the project. Three yearsallows sufficient time to bring the accounts up-to-date train., 
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necessary personnel, 
make adjustments in the computerized
accounting system, and revise 
the administr4tive procedures
manual. This individual will work with the General Secretary,the chief accountant (ACP), and the Management Controller and behoused in the General Secretariat and under the supervisionthe General Secretary. Qualifications for this position will

of 
include 10 years experience in financial management with at least3 years experience in an agricultural research institute.Knowledge of French and American accounting systems and
computerized accounting practices will be required.
 

4. Training. The PID recommended 15 long-term training programsfor scientific staff. It is recommended that at least five
medium to long-term (12-24 months) training programs be added foradministrative staff, including training in cost accounting,
budget monitoring, and management skills. Short-term trainingand on-the-job training programs will bealso planned foradministrative and 
financial personnel. ISRA will take some
responsibility in identifying 
 possible training programs

available in Dakar (e.g., CESAG).
 

5. Project administration. The project will hire a projectadministrator (local hire) for the life-of-project who willassume the day-to-day responsibility for project administrationand management. This individual will manage the projectaccounts, prepare 
 monthly financial reports, and 
 train
appropriate ISRA staff in 
the preparation of financial reports
according to AID regulations. Working 
with the extension
specialist/small grants administrator, the project adminstratorwill also set up a system to disburse, track and monitor small
grant funds and train at least two ISRA employees in this system.ISRA will name one secretary at the SG who will be trained by the
project administrator to be the project administrative assistant.The SG and the project administrator will have joint signatoryauthority on projectthe accounts. All local currencies tosupport research programs will be included in the TA contract andthe contradktor will be responsible for the 
management and
accountability of these funds.
 

When TA team members are stationed outside Dakar, they willmanage local currencies for research program support costs on thebasis of advances from the project administrator and SG. Theresearch director or research leader at the center where the TA
is stationed will clear on financial reports sent to the project
administrator for processing. 
Each TA team member will have at
least one full-time counterpart (preferably more).
 

71,1
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Phasing of Project Assistance
 

The Natural Resources-Based Agricultural Research Project
 
must be phased to avoid skewing ISRA's program and causing an 
enormous overload of the system. Currently, in the natural
 
resources research program area ISRA does not have the people
 
with which to execute the AID-funded project. The majority of
 
the researchers, with whom the AID project intends to work, are 
funded by the World Bank, CIRAD, IDRC or other sources, and their 
time is fully occupied. The World Bank project is supposed to 
review and approve all research programs it funds on an annual 
basis. However, for the current cropping season (1991) the World 
Bank funding of research programs is not tied to any priority and 
is not focused on any discernable problem. For this year the
 
World Bank project has relieved the urgency of refocusing the
 
research program and trimming down to a leaner more efficient 
ISRA. ISRA's interest in trying interdisciplinary farmer
oriented research may be limited at the beginning of the AID
funded project. However, as ISRA develops the skills necessary 
to manage its human and financial resources, the foundation for 
interdisciplinary natural resources-based research can be laid.
 

Years 1-3 of theoprojoct. 

1. Focus 70-80% of the project on institutional strengthening 
nuts and bolts. meaning working to resolve management problems
 
- administrative, financial and research. LT technical
 
assistance will be required for financial management and research
 
planning/management. ST technical assistance will be needed for
 
the 'shock force' to get the accounting system in order; to work
 
on a training plan; to train administrative staff from top to 
bottom in the skills that are necessary to become more effective. 
Part of the institutional strengthening effort in years 1-3 will 
be a deliberate donor coordination effort. 

2. The 20% of the project will cover focused research activities 
of limited 4duration. The majority of these resources will need
 
to complete a technology inventory in Senegal and in the region. 
Tied to -his technology inventory there is a need for economic/ 
financial analysis of the identified technologies and a
 
sociological analysis of constraints to adoption. To accomplisA 
this study the project will need to fund at least two outside
 
people (one NRM researcher and one production economist) for a
 
period of 6-12 months. ISRA has a PliD rural sociologist, who has 
recently returned from training, and has not established his 
research program. This individual could be funded to conduct the 
sociological analysis of the technical inventory. ISRA's only 
production economist is not fully funded and perhaps could be 
detailed to participate in this analysis of technologies. From
 
this inventory there will be a list of possible choices for 
further research adaptation or validation. A proposal or
 

1one poss;ihlde Sourco for 'outside' consultants to conduct*. the 

technology inveniory is the InlSLiLut ti Science do l'Envlronienont: at 1h0 
UniversitLy of Dakar. The director of ISE Is also a member of ISRA's 
st:Jontifc and technical colnlnittee. 
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research plan could be generated from the inventory to specify
possible technologies and the zones where they could be tested.

This plan would be discussed with ISRA researchers (and
management) to determine the interest and the personnel available
to focus on these technologies. 
It is possible that a researcher
could be used only marginally and that the bulk of the 'work'do falls upon a NGO or farmer group with the researcher (or 

to 
atechnician) just checking and monitoring the activity.
 

3. Ten percent of the project (Year 1-3) will be focused onlimited support for research programs where there is already the
spark to involve farmers and where the program is working innatural resource management research. Specific research 'windows
of opportunity' currently exist at ISRA where AID funding can beused to encourage some research programs to work more withfarmers or to expand their area of coverage. Two specific
examples:
 

a) The Kaolack NRM group (already doing excellent work) is
almost 
fully funded (CIRAD, ORSTOM) however, they have

expressed the desire to expand their area 
of coverage to
the Fatick region but do not have the funds (meaning
vehicle and gas mostly) to do so. The agroforester andlivestock 
systems person are underfunded. The project
could pick up some of their research program costs.
underlying assumption that and 

The 
is AID the TA team willcoordinate activities closely with CIRAD/ORSTOM to avoid 

duplication. 

b) The ISRA agronomist at Nioro wants to work with farmers are low-input techiques that build soil fertility and toevaluate these techniques agronomically and Socioeconomically. lie has already done some trials, but his
main constraint is no vehicle or money for gas. Theproject could provide these things, plus funding 
for an

economist to evaluate what he is doing.
 

Years 3-7 of theproject
 

of year the ISRABy the end 3, should have a new medium-termresearch plan based upon farm-level constraints and marketrealities, on one hand, thethe and on other, ISRA's
institutional (human resources, infrastructure, etc.) and
financial capabilities to execute the plan. 
The research planner
should have played an advisory role in the development of this
research plan. ISRA's administrative and financial capabilitiesshould be adequately strenithened by this time so that thesecurrent weaknesses do not hamper the execution of the newresearch plan. lBy the end of year 3, the project should fund an evaluation that would determine if ISRA is capable ofexecuting its medium-term research plan (whether a totally newplan or a revision of the old 5 year plan), and whether the purpose of the natural resources-based project is appropriate andattainable. If ISRA has not shown improved capabilities tomanage and execute the AID-funded project part ofas its overallresearch program, then AID should be willing to walk awaythe project and leave ISRA to donors. 
from 

its other 
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proiect Destin Issues
 

1. Is this the appropriate time to start a new project focused
 
Will this new
 on natural resources-based cropping systems? 


project skew 	the fragile research priorities that exist?
 

Given
Yes to the first question and no to the second.
Response: 

the ISRA reform agenda and the move toward more efficient 

use of
 

researcher via interdisciplinary collaboration, the natural
 

resources focus provides the perfect vehicle for this 
approach.
 

From a certain perspective, one could say that natural 
resource
 

into pieces
management research exists at ISRA, although divided 

soilmanagement conservation,
(agroforestry, soil/water 	 and 

microbiology, etc.), not interdisciplinary (except at Kaolack) 
Given the lack of coordinatednot called NRM research. 

at ISRA and the importance the CST (for theand it is 
11RM research 	approach 

livestock research departments) and the consultative
forestry and 
as well as the interest of two

commission place upon NRM research 
of ISRA's major donors (World Bank and AID) in research that 

addresses the natural resource base, the fundamental constraint 
focus is 

to improved 	agricultural production in Senegal, the 


The timing and phasing of project activities are
appropriate. 

of the project. Institutional managementkey to the success 

first (years, 	1-3 of the project).weaknesses must be addressed 
in starting 	 with very

Research activities should be phased 
and build upon the foundation
limited activities in years 1-3, 


established early in the project. 

of team leader/chief-of2. 	 Who will have the responsibilities 
will this person be located and how will this personparty, where 

function?
 

PID proposed research planner would also
Response: The 	 that the 

be a senior
be the TA chief-of-party, as this individual will 

planning

scientist4 and located at the DG with overall 


ISRA has raised the issue that they would
responsibilities. 

planner have no administrativeprefer that the research 

As described 	above, the project administrator
responsibilities. 

the day-to-day project operations, but 

can assume a 	 mwjor role in 
will not be 	 senior enough to supervise the other TA members. 

one researchISRA has proposed that perhaps the project hire 
all aspects of management.
manager who would work ISRA-wide on 


a second individual as a research planner
The project would hire 

on research
who would work with the scientific director strictly 

issue- unresolved and requires further
planning. This is 

discussion.
 

to
3. ISRA has asked if the project will allow ISRA hire 

researchers or administrators with project funds who 
will fill 

positions during the project with the hope that their 
positions 

will be 'regularized' by the end of the project and ISRA 
will
 

have the funds to support their positions. ISRA has also
 

expressed its concerns that there are not enough researchers 
or
 

and that
to serve as counterparts for the TA

administrators 


is the only 	 way around this problem.
hiring from 	 the outside 

that ISRA would like
This proposition also holds for individuals 
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to recruit and then send off for long-term training, hoping that
 
their positions would be funded upon return.
 

Response: 
AID's position in the past has been that AID-financed

projects do not fund host-government employee salaries. 
ISRA has
just experienced a staff reduction (although not 
in research

staff). ISRA's desire to 
expand its personnel numbers goes
counter 
to the reform measures 
that have been taken to date.

ISRA has criticized AID in the past for its technical assistants

and their location outside the ISRA 'system' and their lack of
counterparts. It is imperative that all TA have at least one
counterpart (if not more). 
 If the amount of TA proposed is too

much or if the proposed project is too large for ISRA to absorbat present, then the TA needs to be phased so that ISRA
counterparts are available. It would 
 be extremely

counterproductive to hire individuals to serve as counterparts

to the project's TA, only to have those individuals returned to
 
unemployment when the project ended.
 

Recommendation: That project funds not be used to pay ISRAsalaries, other than specific short-term consultancies as asproposed under the small grants program. If local currencygenerations from the agricultural sector grant become availableduring the project, these funds could be used to pay salaries.However, ISRA must learn to function with a smaller staff andalign its research program and priorities accordingly. This
project is working towards that goal and ISRA's commitment tolive within its means (both human and financial) must be insured

for the project to succeed in strengthening institutional
 
capacity.
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opsiderations for Project Monitorig of Ingtitutional
 
itrenctheni_ng Objeatives 

Quantitative measures that indicate institutional
strengthening are difficult specify. Most indicators are
process-oriented. It is more practical identifyto 6-8 critical
questions under each objective, and to review and document the
process at the beginning of the project and to themonitor 
process at regular intervals of 2 years (Time-i, Time 2, etc.)
to identify progress. 

In certain cases, quantitative assessments can be made (e.g.number of tests planned, number implemented, number successfullycompleted and analyzed, number reported, reduced time lag between
data collection, analysis and reporting; number of scientific

publications; number of popular publications; percentage researcheffort devoted to on-station vs. on-farm research; number of
practices, technologies tested and released; adoption rates;
yield/income increases per farm or 
per labor unit). The heart
of institutional strengthening and development 
lies in the

improved management process. Therefore, 'before and 
after'

documentation of the process and procedures invaluable.is 

Generally, there are three 	major objectives of institutionalstrengthening in the NRBAR project. The cross-cutting theme for 
all three objectives is managemet. 

1. The ability to nlan and mnaae research programs effectively.
The questions should be asked to identify indicators of progress
impact. 

Q.1: 	What is the research planning process? What is the
mechanism? Who is involved? 
 1ow 	are the priorities

established to 
reflect national needs, farmer priorities

and production constraints? flow are short and long term
 
needs balanced?
 

Q.2: 	What are the research strategies relating to the

development of crop technologies and natural resources
 
maiRagement? 

Q.3: 	 How is the research coordinated between different divisions 
or program elements? H1ow best complementarities are 
exploited to increase cost-effectiveness?
 

Q.4: 	What is the process of resource allocation between priority

programs?
 

Q.5: 	flow well the external resources are integrated into the 
research planning, managed and accounted? 

Q.6: 	How well managed are research-outreach (extension, NGOs,

farmer groups, private industry) linkages/relationship ?
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Q.7: 	Are specific research programs based on budgets? Is each
 
discrete research activity budgeted? H1ow are budgets
 
controlled and monitored?
 

Q.8: 	How is the research implementation supervised and
 
monitored?
 

Q.9: 	How effectively and timely are data collected, analyzed and 
reporlted? 

Q10: 	What is the process of evaluation of research programs? 
Who is involved and how frequently are programs evaluated?
 
What 	 is the criteria for dropping and modifying research 
programs?
 

Qll: 	flow effective is the communication between various
 
hierarchical levels within ISRA? Does information flow 
freely from bottom to top?
 

Q12; 	1How is individual innovation and initiative rewarded by the
 
system?
 

2. Injprovement of financial management and accountability. The
 
financial management specialist should develop these questions
 
and identify the indicators/measures of progress. 

Q.I: 	 Is there an efficient financial management system which 
accounts for all funds/resources coming into the system and 
spent/invested?
 

Q.2: 	 Are there sound financial management procedures and 

controls?
 

Q.3: 	Is there an inventory control and management system?
 

Q.4: 	How is the budgeting process managed? Who is involved? 
|low 4are the budgets implemented and reported? 

Q.5: 	How credible are the purchase and payment procedures?
 

Q.6: 	Who receives the financial management reports? How 
frequently? What kind of management information is 
provided? fHow are these reports used? 

3. luian esurce development. Because of economic constraints, 
ISRA's human resource development basically translates into 
training related activities. ISRA has little to offer its staff 
in terms of incentives and promotions and other material rewards. 
Realism is important in measuring impact of human resource 
development strengthening. 

Q.l: 	 Is there a staffing pattern for each program which 
identifies job description, qualifications, and experience 
of staff required to fill those positions? 
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f. FII'PODIJC'ITOI,/StIJMMARY 

'Thu 1lahit:uiral. t outrces-lasod Agricuiltural Research (NRBAR) 
projecut seeks to Increase the productivity of cereals-based farming 
isyi:ztism Jy Impr-ovlng local level management of natural resources. 
lNiis ,ojiLtists with past efforts to increase agricultural 
rullhi 'tiv ity pri ncipally through use of purchased inputs and 

hil1iJvud vIaiutius. 'Three aspects of the project are particularly 
ii)ut:,nt frtum a soc.ia) soundness perspective since they will 
;;iaJili ~i,:, :.i ut i I :ffty+at thu niubor and rincjo of boneficiarioo. 

i. T'he project's goal -- to increase productivity through better 
m1inj1eLimenJt Of naut:ua] resources -- Is highly relevant now when 
sujnuglu.ie farmers' ability to feed their families has been severely 
uit,,lud as a result of (a) natural phenomena including declining 
rciitalz and (b) national policies reducing agricultural subsidies 
I-ol" rut lI i zer, seeds, and other inputs. 

2. '11he process envisaged to meet this goal -- farmer participatory 
rILsutah -- Is a sutind way of generating technologies and increasing 

ihU JlL_,CJlAb iity jl*thei" adoption. Research which begins with the 
al murtis' preeminunt concerns and develops improved technologies and 

VCe4Chiiques uslnuJ the resources they have available is likely to be 
suoial ly sound and to maximize the number of project beneficiaries. 

:i. '1hu poject's emphasis on collaborating with farmers' 
I::t5CJitti1L thirouiqlktit- the research process should significantiy 

I llIId:ll I ofl'I'LicL:. nouoclatlions au aprijolul siuch compriso burgooning 
,, .*,iI l ,iu' Il rurl-al. (fee andti, iiuucl-l mal) of -e al offer 
,:,I',ulug ,lel u iVul|.i'uii ii lnub|iI liil'g L'LIraLI .)JI. tli.%tiolIS, 

lI.:J iq l a vu i ll andII i I.,il. Jl~j ii i',t l lkl v communication, 


I Ii:tJhI ,IdjI III litll lu ~ii pIH alk I o and(l produict: ive partnerships between
 

In short, the principles underlying this project are sound. The 
propo~a lq both timely and relevant to current development issues 
ill..enegaI. "t would be a mistake, however, to underestimate the 
chiallenges ahead In Inst:itutionalizing a participatory research 
prI-uuetss that will lead to real benefits for significant numbers of 
r a rmetLs. ' " 

Teclnically, the project seeks to increase productivity on farms 

wheire yields have been steadily deteriorating and ecological 
getting not such conditions,cctnditlons are worse, better. Under 

haltIng further deterioration of the resource base will be an 

aucnpinpfilshment, obtaining-marginal productivity increases would be a 
notible success, and generating dramatic yield improvements for vast 

tUlimers of farmefzlrs should be recognized for what it is: an eminently 
desiraible but almost certainly unrealistic objective. 
ilnst t'utionally, the project seeks to encourage collegial research 

relationships butween farmers and scientists in an. institute which 
appeals to be, at most, lukewarm to such an approach. While good
 

in this direction have already begun, systematically
IitJiatlves 

hicl Uroralting "farmer first" perspectives as a balanced and
 

http:sujnuglu.ie


I nt:otca Led piaci:" o~f the lrger research program at ]rSRA will require4-Ug1CO,LEd and susta med eflfort. 

These cautionary conslderattons are intended to fuel rather thandisc.utirage the 1I1dliAlt Initiative. Only by explicitly acknow:ledgingthe depth off the prohiema and expressly confronting the difficulties,r Impeutligiti solioLns w.411 sufficient efLorts be mobilized toUl.±ect changes reaching all the way to the farmer. To succeed, theIII(jAIR pro',juct: wiHl need leade'ship as inspired and personnel as,:Wmml tted cis :hie wealth of financial resources it marshals. 

II. LNVE|1[1on SYSI'EMS IN PROJECT'HE: ZONE 

'Pho zone covered by this project (400m... annual rainfall or
highei) coveL virtually all the ethnic groups in Senegal
represents a tremendous diversity of production 
and
 

and livelihoodstLrategies. Within this great range, certain characteristic trendsthat aire relevant to the vast majority of small farm households cane identi fLed. Chief among these is the increasing difficulty facedby viirtually all small producers in meeting their family graink:Liiz1ljllhit. luill it.uds, wh0ljheil by cultivating their own coarse.grains orby piroduucing c:ash crops that are sold to buy cereals. Many stocks141 hItelili*ji',imle ''1.4 1 i i t j m:'jimjlimm u,(I w IIuth n (nid )fteln .ong boforo) nixmcntJts of the harvest, leaving families to put together a patchworkotl st-rategles to assure their food needs during the remainder of they-ar. (Diagana, Dugud, Gaye, Goetz) The evidence is clear that
Suellegalese farmeirs do not try to be self-sufficient in cereals, but
rather that they seek food security. In cases involvesmany this
piurjposely diversifying their production and activity portfolio incirder to earn money which can be used to buy cereals (Gaye). 

in the past, export cash crops, mainly peanuts and cotton,generated much of the income needed to cover any grain deficit.hloweveLr, difficulties In conserving peanut seeds now that thegovernment is no longer involved in distribution as well as
iUjecipitous drops in the producer price of cotton are forcing farmrimtIies Increasingly to depend on alternate sources of income.Village level studies suggest that the most notable characteristic 
of thtl strategies employed to meet this food deficit is theirintricate diveLsity (Fall, RRA: Samkedj). Generalizations can maskenormous undelyincg variation: responses vary not only between


ecgiJjis but al so among neighbors living in apparently similar
c'jdt(I Lions. Ativities which hardly appear in national statisticsiayi have significant: effects oi local incomes and, cumulatively, on,it egtlese farmers' food security. A single family may be involved
ill unitivat[ci,,, commerce, forest product collection, animal raising,and a host of other activities, each of which makes an essential'onltr'ibution to family income. Others tend to specialize more,uitrtnlng 
targer sums from fewer activities. 

One patch (or several) in the villager's livelihood quilt isrepresented by alternate cash crops such as cassava, melons, sweetpotatoes, and putmpkins. Farmers in some areas report that the 



i nuome from these crops now exceeds the revenues formerly earned 
fron peanuts (l([A:Samkedj, RlA:Faraba). In areas proximate to 
tadrkets, dry seasoil gardening may contribute to incomes. For most 

'sJa0rlrus, inlrI play it critical, role in the livelihood strategy
(I)i iigina Ut il) . 'There are few familles who do not raise at least 
1;1I111 C1I maiiali (clickens, goati, or sheep) and, when their means 
Iulrmit, [:uLsi nvst in larger animals including donkeys, horses,

itnld cows. large animals provi1de Inputs to agricultural production
i, th, forni 'ii| lablor and manure and may generate small but regular 
ruvenues from the sale of ilk. loth large and small animals are a 
priliipal form of satving and It is not at all uncommon to find
tiamilius selling chilukens or goats in order to buy grain during the 
huingry mo,,tis bufore the harvest. 

Trees crops and forest products are important to many families' 
Ltrategies. Sizeable Income may be earned from such well-recognized
"orchard" crops as mangoes and oranges but diverse local fruits and 
ci whole range of Iproducts are collected from trees in fields,
forests, and common areas. These include the leaves, bark, fruits,
and wood of diverse trees and bushes, among the better known of 
which are the btobab, tamarind, kinkileba, and rat (combretum), as 
well as dozens of ether species. (For a list of 105 species valued 
f-or their food use in Senegal see Bergeret and Ribot.) Some of these 
lpr(JdutuLs enter directly Into family consumption and are particularly
important during the hungry season when other alternatives are 
icarce while others are sold and make an important contribution to, 

parlicularly, women's income (IIlA:Samkedji) . Men exploit the forest 
too, harvesting palm fronds, bamboo, honey, straw, and sticks which
fire transforned or sold directly (RlA:Faraba). 

fit additlon to their local activities, many farmers leave the 
V I I I will 111I '. t:l1u i1l"y tIulIJogik l tionrcl of' of.-fnrm omploymant, 
often conlkul terce, or have relatives working on a long-term basis 
tititsidle the village and hence receive remittances on a more or less 
j'illar suchedule. Other activities contributing to farmers' 
l ivelihoods Include fishing, food transformation, and crafts. A 
recent survey in three villages in the heart of the peanut basin 
found tlat. 125 respondents (men and women) were engaged in a total
 
of 35 differe~nt income generating activities,. in addition to 
agricultural production (ISRA/IFPRI study ongoing). 

Ethnic Considerations In Livelihood Systems 

While in the past clear differences could be seen between the 
agricultural and livelihood systems of various ethnic groups, these
 
distinctions are tending to blur as farmers seek to diversify their 
food and income strateg-ies and are forced to contend with shortages
of both natural resources (including rainfall) and "modern" inputs.
Hence, the traditional Serer systems of communal granaries to meet 
hungry seasons needs, though they have not disappeared altogether, 
are far less common than they were in the past (Lombard) as severe 
c.ereals shortfalls drive people into dry season employment and more 
Individual. systen;s of food security. Wolofs, who were known for 
pract:iciUg extensI',o and not part:icularly sustainable agriculture, 



are increasingly adopting the more sustainable practices previouslyused b1Y the SeOrer1s and paying greater attention to protecting treesaild integ 'iting livestock and crop production (Seyler: personalcommunication). Diolas, once known as rice farmers par excellence
have bueli for'ud by drought to diversify into other crops and manyiiuw buy more rice than they produce (personal experience). Peuls,who have a spe'cial reputat-Lon as cattle raisers are, particularly inLhe 4I001 rainfall zone, consummate cultivators and many are nobetter endowed with cattle than the other ethnic groups with whom
they shIare the territory (IMlA:Faraba, RIA: Linkering, RRA: Guiro
 
Yoro Alpha).
 

Gender i'ssies In Livelihood Systems 

A gender overlay on this complex and evolving scenario posesadd itional chaleinges to the conventional wisdom. Women are activeparticilants in all sectors of the farming system (cultivating cashand food crops, owning animals, participating in forestry
activities) and dominate certain sectors such as gardening and

forest prLodUCt collection. Increasing economic and food security
pressures have in many cases diminished traditional distinctions
between men's women'sand responsibilities in the household
 economy. Thus, whi+le traditionally 
men were usually responsible forassuring the family grain supply, whether grown or bought, and womentook charge of the complementary sauces and condiments, rural peoplenow laugh when presented with such a dichotomy. "Who will sit andcross their arms when the family is hungry?" responded one farmer

whun iiscLwsinj the responsibillties 
of men and women in assuring,.ii;I food ncitlds (IdlA:Guiro Yoro Alpha). In general, hard times haveoibI iged WojluiI tO seek income generating opportunities morevir'Ictusly devote larger part theirand to a of revenues to family
!.;ubsistence than in the past. 

Iin agriculture, decision making and the division of labor
between men and women varies considerably. In most cases, men takeprincipal responsibility for decisions concerning the family cerealsfields (e~cqp in the Diola system of rice cultivation where that
role is taken by women) and also cultivate cash crops. The size and
compos.ion of women's fields, and whether there are shared fields or exchanges of labor between men and women depend on such factors 
as ethnic group, the level of mechanization and type of crops
cultivated, and the availability of land and labor. 

Gender issues are particularly important in evaluating time
constraints to technology adoption since men and women face

different seasonal and daily labor calendars. Perhaps the only
valid generalization which holds true in this context is that whileboth men and women work extremely hard during the agricultural
season, women bear the additional burden of maintaining thehousehold. Both tend to have more available time during the dryseason, btt once again women have less disposable time due to theiraever-ending household chores (Teague). Since it is impossible tou.aefully generalize about such labor concerns it is essential thatdetailed studies of local labor issues are a part of any research

leading to technology development. 
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A Note on the OqJani zatlon of Airicultur 

By far the majority of agricultural production in the project
area is carried out by siall-holder farmers.(:i 'tai limb r or 
There are, however, aIrrigated projects in zonethe (the Anambrice scheme nealr VelingarL-a for example), and sizeable tracts of1,ind in the |juitiut basin are devoted to commercial peanut productionwi-'JdINzed by religious leaders. Tlese marabouts are central to anydiscussion of nattural resource management in peanutthe basinioautse (1) their commercial production practices, which haveinvolved cuLttingj trees in order to cultivate vast tracts of peanutsusiing mechanized equipment on fragile sandy soils, have led to-ii'ificcnt soil degLradation over the last decades and (2) asrespected leaders they have great influence over large numbers of
s:ita~l-holders in the region. 

The significance of the marabout's influence and impact isevident from their recent mobilization of tens of thousands of talib
s to clear 45,000 hectares of classified sylvo-pastoral reserve in
ii'du: tu plant puanutu. Tiu action was a major
i'U affront toilit.ainalu 
 osurco use in the rogion and, in a single blow,affected land areas comparable in size to that which could bepiimstakhligly regenerated by working with somefarmers. 5-10,000 householdhence, much benefit could come of encouraging theseuplislion leadeL-s to make their own production practices moresustsainable and to persuade their followers to adopt

environmentally sound practices. 
more 

'his analysis emphasizes diversity and focuses on farmers'
adaptive, evoLving livelihood strategies rather than describing some
"averaye" farming systems by ethnic group or region. This isbecause In today's context, such generalizations obscure and distort
uluure thian they illuminate. 
Senegalese rural communities have proved
thiemselves to be both creative and opportunistic in searching for
new and 
more diverse food security strategies. 
They have adopted
new activities and adapted traditional systems of social
organization in the face of ever exacerbating economic and
environme~ital hazards. 
 As will be discussed shortly, this has
imporlant implications for research: it will be of no use to farmers
 
unlessit responds to the complexity and diversity of their reality.
 

IT1. TlHEll: Iv.1ANCE OP A NATURAT. RESOURCES-BASED AGRICULTURAL 
lIESPAI CII PROGRAM 

Sahelian far,,ers are natural resource managers. Denizens of a
harsh and capricious env.ironment, their survival dependsability to use on theirthe slim but diverse resources at their disposal to
ensure the sustainability of their households. 
As described above,
for most farm families in Senegal the overriding concern is assuring
food security and the overriding strategy is opportunistic
diversification. 
 Natural resources play a critical role in this
strategy, both as 
inputs to the integrated functioning of the system 



(e.g. leaves to feed animals which in turn manure crops) and as 
direct contributors to food secuLity (e.g. revenue from forest 
products which is used to buy staple foods, or forest foods which 
a 170 COfllllud d icect i y) 

Unfortunately, past development efforts have done more to 
utnderuine farmerus' indigenous knowledge of natural resource 
m111i,1,,111,,11 1.11,111tLo oixiid ni.rI:in'u t Prnct;i on nowor .J. oonnidered 

, I, Ill, Ii 1I11' I II 1 I l14 11ii* lultll ntLtifdt rt.Icnit11 I.I- 11, la i..1.I#llIo ,I i i , 41 J~ I l lt .i 'Phu(tJU L011 r rVill I I, ,,ell. .4I 111 llJ|111. 4.)l L .1 r.1 JU .lLL 

Ill Jla 1W allo 1111Ii.1 I1l Ill. y I111,'ui "'I'tI.IJu)" v yjattilblnti hltll' bo6ll 
unit"util'ijull Ill tll pl1atce of' our e ,a!.ly harvestable leaves from wild 
plaItatS tiad tLrues (hlurgeret). MassLve efforts have been devoted to 
p,.rsutiadinj vIael'ers to establish single species village woodlots, 
sometiies replacing moLe diverse -- and potentially useful -

1iat1tirai1 forwlatiolls (Seyler). l'armers who are now exhorted to 
prutect Acacia a lbide ln their fields were formerly given food aid 
to uproot trees perceived as impediments to mechanization and 
improved cutivation practices (personal communication: Mbir Diouf, 
far'mer in L.aihokh). 

Senegalese farmers have nevertheless succeeded in maintaining a
 
considerable body of traditional knowledge concerning the value and 
maniagemnent of natural resources. Examples include the Serer's 
carefully integrated systems for maintaining soil fertility 
(Pellisier), tlhe Peul's highly developed knowledge of grasses and 
grassland regeneration (Diallo), the Maure's expertise in tapping 
and managing natural groves of gum arabic trees (Freudenberger), and 
aincent umethods of composting in which plants are grown on weed 
piles in the Haute Casamance (Gamble and McPeak). 

Farmers face increasing incentives to use their resources more
 
efficiently as other inputs (rainfall, fertilizer) become more 
scarce or expensive and as poor harvests and worsening economic 
coidltionus oblige farmers to seek new sources of food and income. 
Hence a natural resource based-agricultural research project is both 
timely ato relevant. The knowledge of formal science may offer 
suggestions"to refine or "nprove traditional and evolving systems of 
management. As Robert Chambers points out, however, "improvement"
 
in thi context is likely to imply increasing complexity -- adding

options which"permit even greater diversification -- rather than
 
seeking to simplify and standardize as scientists have more often
 
done in the past ("New Directions").
 

IV. THIE FARM ElI PARTTICIPATORY RESEARCH IMPERATIVE 

It is in this context that farmer participatory research offers
 
its greatest pay-off. The benefits of incorporating the farmer as a
 
contributor to, rather than merely passive adopter of, research
 
results graw as the farming system -- and the interactions between 
its elements -- becomes more complex (Sumberg and Okali). To have
 
aluy honpe of Jiprovitag local resource management, the research agenda 
must reflaLct the farmers' concerns and their objectives; the 
rusearch process must take advantage of their intimate knowledge of
 



local conditions; any research recommendations must be compatible 
with farmers' constraints; and the extension strategy must be 
consistent with their risk-diffusing decision making strategies. 

Adoption rates are thus likely to be higher when farmers are 
presented with a smorgasbord of choices from which they will select 
as a function of highly localized conditions and needs rather than a 

stanlardlzud paukago of recommiinded practices which are unlikely to 

muut an~y real sut of conditions even if they were designed with some 
,,v i.1 I I V wJ4u-,., I I id (C )IIItiburi,lI':t))*l 

The need to adopt a fully integrated systems approach toward
 

natural resource use, the immense diversity of strategies employed 
by Senegalese farmers, and the high variability of local conditions 
all converge toward a single strategic observation: the success of 

its ability to effectively incorporatethis pri)ject will. depend on 

fliirmior participattion in the research process.
 

This project's emphasis on "farmer participatory research" does 
not and should not suggest that on-station or in-laboratory research 

In fact, laboratory, station and participatoryis unimportant. 
research are not only compatible: they should in all cases be 
mutually reinforcing. The problem is that traditional "transfer of 

technology" reusearch/extension models continue to dominate 
the end-user has beeninstitutes such as ISRA. In this model, 

treatud as a passive receiver to be convinced of the utility of
 

research results rather than an active participant in the research
 
process itself. lven though the ToT model has resulted in modest
 

adoption rates, tradition and the "normal professional" t,.ining of
 
and perpetuate top-downresearchers continues to reinforce 

Given existing biases, in order to reach an appropriate
processes. 

balance between ToT and farmer participatory research processes, it 

is necessary at this stage to give special encouragement,
 
incentives, anld resources to the latter. 

The path toward farmer participatory research has been trod firm 

both by those whose advocacy stems from an ideological conviction 
that all vaesearch and development actions should implicate as equal 

are to benefit asor preeminent partners the people they intended 
well au by those who are motivated more by pragmatism than by 

ideology. The fallure to tap indigenous knowledge is both wasteful 
are compatible withand counterproductive since innovations that not 


farmers' knowledge systems (either building on them or, where
 

necessary, persuasively correcting them) will remain largely
 
unadopted. Farmer participatory research seeks a partnership between
 

researcher" and the "farmer researcher" in whichthe "scientific 

each brings knowledge and ideas to the process, is prepared to
 

correct misconceptions field by the other party, and equally, is
 

prepared to be corrected if there is convincing evidence
 
contradicting his/her beliefs.
 

in practice, a wide range of research activities, many falling
 
participatoryshort of this partnership model, masquerade as farmer 

research. Biggs describes a continuum of farmer-- scientist
 
in terms of the farmer's role, isrelationships. At the bottom end, 
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in which tile farmer essentially carries out 
a ,.ontr.act 	reiat1nsh1lp asThe next, describedby the scientist. a l-Wsuaiclh 	 trial designled 

to doctor and patient: the
is similal a consultative relatiolnship, 	 clearlybut the scientist is 

farmer provides some information 
In a collaborative relationship
and does all the thinking.dominant 

there Is sustained interaction between farmers 
and scientists and a 

And finally, Biggs suggests that 
the
 

ideas.curtain exuhanige of 	
not only that the farmer contributes 

coll.ujiatt 	 rl'a.tlonship implies 
his/her capacity to 

process actually enhances
i~liua hut that the 	 1o'111l Luclontificto wa,u dumtuindu on the 
judi~tic aju.ui,:hlitnit 

167). 	 firstFirst, p. The two 
communtity (liggs cited in Farmer 	

anmerely transferringToT paradigm,still fall 	under the 
to the farmer's field,

.rom the station
essentially top-down model 
the third is on the borderline between ToT 

and FPR, and only the
 
research.farmer participatorygenuinefourth qualifies as 

ISRA's experience has progressed 
systematically in the direction
 

of on-farm 	research and more haltingly 
towards farmer participatory
 

In the 1970s, the "Unitds Experimentales", 
which were
 

research. 

forward looking in their time, brought the scientists 

(though still
 

with their own agendas) at least 
nearer to the farmers' fields 

and
 
In the 80s, ISRA
 

them a closer view of villagers' 
constraints. 


gave 
researcihurs were again in the forefront in West Africa 

as they put
 

These
 
Production Systems Research 

teams in place. 


teams began 	to systematically 
include on-farm and
 

iultl-dLucipli,'IarY 	 (Bingen and Faye). Certain of 
their activitieswork inwith-farmer 

the Systems teams, and especially 
the Casamance based team at
 

Djlbelor, have made regular progress 
toward using ever more
 

Their work 	merits encouragement,
build moreparticipatory research methods. as continued efforts to as wellsuipport, and emulation, 	 It must equally be with farmer partners.
collegial 	elations 
recognized, however, that there 

are still many researchers at 
ISRA 

who have little or no experience in FPR and others 
who consider that 

their work Is participatory 
when in fact under the Biggs scheme it 

or, at best, consultative.
strictly contractualWotIld be considered 

A FARMER PARTICIPATORYOF ESTABLISHING
V. TlE pD1ACI'TCAI, MOIALTITES 

RESOURCE MANAGEMENT:NATURALOCESS AROuND-IMPROVED.SEAC 	 WT! ASSOCIATIONS. VILLAGE'PlilR ADV.IIAGES WOIIKTNG rFFARMER 

While farmer participatory research 
linkages can be established
 

directly between scientists 
and individual farmers, the 

project will
 

to develop linkages with already 
established
 

uLnt.-I]iJU sciunttst 
farmer associations, village organizations,
asjiiilzatflhl such 

grouits cCaln play a significant role 
in helping to
 

anld 11(GO. These 	 farmers, canscientists 	and 
,utab lull a partnership between 

facilitlte communications between 
the two during the research their

quickly disseminate results among
widely and pr-cuss, and can 


mumbehrs. tpecifical]y:
 

of the scientist-farmer equation.
farmer side
Hole 1. Strengthen the 
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The relationship between scientist and farmer is at once 
delicate and absolutely critical to producing useful research 
r'suIts. Farmers may at first feel intimidated in collaborating as 
equaL partners with formally educated people and reluctant to 
express their knowledge and ideas. NGOs which are known to the 
local populatlon and associations which explicitly represent their 
interests cal efffectively encourage the farmers to present
themselves more forcefully. They can also usefully monitor the 
relationship to ensure that mutually respectful attitudes are 
maintained. Example: ARAF (an association based in Fatick)
cullaborated with several other associations last year to host a 
conference bringing banking and formal credit systems 
representatives together with farmers. Whereas individual farmers
 
are often treated with disdain by such institutions, villagers

reported that they held their own in the meeting and that 
discussions were frank, balanced, and apparently instructive for 
both sides. 

Role 2. Pacilitate communication in the short-run and build better
 
communication skills in the long-run. 

Communications barriers can be as simple as the lack of common
 
language between scientists and farmers or as complicated as
 
establishing trust and respectful ways of listening. To the extent
 
that associatiun representatives and NGOs usually have experience 
working at both the village level and with more formally educated 
people, they can help to mediate and interpret between the two. 
parties. At the beginning this may mean holding meetings bringing.
the two groups together, helping to select villages where research 
will take plaue, et.c. Over time the associations may, by example
and more formal training sessions, be able to build up the 
communmIicat ions skills of both side in ways that facilitate direct 
I i t tI dillalld m titla t rulst. 

Example: The NGO lodale is currently facilitating ISRA-farmer 
interaction in the 'Thies region. Some of the participating 
rtiu",ierchiu had naever workod diroctly with villagors beforo this 
uxp"riurjeiu anId It Ist helping them to develop more effective 
iIt~iIIlil I lua in LIi IukII s. 

Role 3. To bedlance the research-development equation. 

While many farmers will be greatly interested by a research 
process which is geared to their needs, it may be hard for them to 
accept that benefits of research do not accrue for months or even 
years. As with any research, some of their experiments may fail or 
have disappointing results. In the meantime, all their other 
problems continue. Associations and NGOs are usually involved in 
development activities which provide more immediate and tangible
benefits. When these are combined with research the package becomes 
more Interesting to the farmer than the research activity alone. 

Example: CAIDEF works with ISRA and farmers to facilitate on-farm
 
trials but also has a credit programs which enables farmers to
 
purchase agricultural equipment, peanut seed, etc.
 



Role 4. To disseminate information among members. 

The most evident benefit of working with local, broad-based 
organizations Is their ability to circulate information among. their 
11UMIWIIJLs or (in the case of NGOs) to the other villages where they 
work. 'his Is ati essential factor for achieving the "spread 
uttucts" atntitp,tted by the project. Most local associations are 
sLiiiLLuced so that information passes smoothly between different 
vertical levels of their hierarchy. Example: ARAF is organized into 
villiju jroupl)S which coordinate in unions at the arrondissement 
level; CAIII' is organized at the "group", "sector" and "territory" 
level. In addlition, they sponsor activities designed to pass 
ijifurmation laterally among villagers. Example: Rodale's field days, 
AHAF's study visits, and AJAC's annual meeting which rotates between 
V iii ages. 

ITn the "smorgasbord" approach to extension where the farmer is 
encouraged to select what s/he finds most appropriate from among a 
rang of opt:ionss, the rapid and wide dissemination of ideas through 
iutworks of local associations is a great advantage. 

Example: Farmers who are already participating in research 
activiti.[es with CADLF and ARAF report that information from their 
Lusts is quilckly spread along the association grapevine. They 
receive nLmerous visits from farmers who hear of what they are doing 
cild cru intuLrsted in seeing for themselves. Ideas are passed not 
uily within assoclations but between them since visits are exchanged 
with gro'ups in diffferent areas. Umbrella associations such as CORD, 
in Lhe Casamance, and FONGS, nationally, facilitate such exchanges. 

Threu Categories of Partners 

Three kinds of organizations may serve as potential partners in 
such a triangular relationship involving farmers, scientists, and a 
mudiasting/facilitating organization. Best known are the 
Jjiternational (e.g. Rodale, Catholic Relief Services) and African or 
national (etj. IlAI)I, AFOTECII) NGOs. These organizations usually 
-work locally, but are staffed and funded from outside the study
 
area.
 

in contrast to the NGOs, Farmers Associations are membership
 
organizatLons whose leadership usually comes originally from the 
area, though the principal leaders are often urban transplants. 
These grass-roots organizations, some of which are limited to a few 
villages while others cover entire zones, have become significant 
features in Senegal's sociological landscape over the last decade.
 
As the government's abilitf to provide rural services has declined, 
local organizations have sprung up to address farmers' needs and to 
devise more locally responsive development strategies. Funding for
 
these associations comes, increasingly, from international donors 
though the associations' agendas, in principle, reflect the 
interests of local constituencies. More than 25 well-established 
associations, ranging in size from several hundred to more than 
10,000 members already exist in Senegal and their numbers are 
rapidly multi!plying (PRAAP). 
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third type of potential partner 
is the village based
 

TIhe 

organization or committee 

which coalesces around a specific 
need or
 

interest group (e.g. women's gardening group, 
forest protection
 

Such groups rarely have outside 
funding unless it may
 

coiuhinittee). They rarely
 
be to support a project in which 

they participate. 
 outside themembers from 
than one village and rarely have

cjj:VLs olre inlimit their effectiveness 
village. mhies characteristics with scien.tist . 

as mediators 
usefully replace the individual farmerinformation and serving

di-sewinati groups can verytoweVe, such 
extends wellresearchedthe problem being 

an research partner when 
development). Jim Seyler's

watershedfields (as with
beiyond private a number of such village groups

uncoveredin the peanut basinwork 
(,,comites de surveillance") 

which are already organized 
around
 

issues (Seyler).resource management 

The list below suggests possible 
strengths (+) and
 

(-) related to each group's 
potential in facilitating
 

weakaesses 

participatory research. In 

cases where a village committee 
is
 

chosen, it will probably make sense to work 
with an NGO or
 

association as well since 
their characteristics are 

complementary
 

Within each category, particular
 
rather than duplicative. 


have widely varying characteristics, 
strengths, and
 

urganizations 
ISIHA researcher teams will 

have to do preliminary
 
liimitations. 

studies to determine which 

are best able to provide 
complementary
 

services.
skili and 
or National NGOsof international

1. :;oo~l ciaracterlstics,h'I 


communication
usually experienced ini-

- usually have women staff
 

usually hIave cjomplaifeetary development projects 
e-


may or may not have trust 
of population
 

o 
may or may not have experience 

in agriculture and resource
 
o 


management
 

usually not lasting presence
- 4 ..
may not transfer skills but merely 

fill a function
 
-

(communicating for scientists 
rather than training them 

as
 

c9mmunicators)
 
may project own agenda 

rather than farmer's
 

Selected Characteristics 
of Farmer Associations
 

2. 


usually represent farmer 
interests
 

+ 

usually have farmer confidence
 -
usually effective in promoting 

lateral communication 
-+ 


fiermershetwu.ll 
likely to be useful in vertical (scientist:farmer)
 

-+ 

communication 
usually good at promoting 

farmer self-confidence,
 
+ 

solidarity
 
supporting them is an investment 

in rural Senegal
 
+ 

http:hetwu.ll


o 	 may or may not be gender senditive 
leadership may or may not be representative of grass-roots,o 

may or may not be accountable
 

o may or may not understand concept of research
 
01 May o1 Way not be durable
 

often have management difficulties
 
often relatively fragile, easy to swamp
 

3. 	Selected Characteristics of Village resource management
 

groups
 

i members and leadership are farmers themselves 
+ 	 highly knowledgeable about local level
 
+ 	 already demonstrated interest in NRM
 

- usually don't have many links with other farmers
 

-
 unlikely to solve communication problem
 

- relatively difficult to identify
 

Le Programme de Recherche-Appui des Associations Paysannes 
(PRAAP)
 

A discussion of research partnerships would be incomplete
 

without mention of a new program (PRAAP) which has 
its headquarters
 

in Dakar and intends to "facilitate participatory research 
and
 

planning activities that strengthen the capacity 
of multi-village
 

farmer associations in Guinea, Senegal, Mali, Guinea 
Bissau, and
 

amhii." 'lThe program, which is currently financed by the Canadian 

iIt urnationai levl.opmenlt lResearch Centre (IDRC) and the Ford 

Foundation and is sponsored by Innovations et R seaux pour le D 

establish foundation to
valuL|pumenLIt (lIdII)), hopes eventually to a 

provide continuing support to farm rs associations. 

the program's objectives are particularly relevant 
to


Two 	of 

(I) 	to dovelop, test, and diffuse participatory
this 	projuct: 

by the associations and 
m',,i' 'ii me teullodileq io that can he used 

a nd 	s.-rengthen
14 J1d I I),11 i )J im l (2) t I"eul i I tatotI I s IiI ,il1. imt ;i 

between associations,healthy irelationshlps of collaboration 
working on specificInstitutions, and resource-personsnational 


ipirobIeimu faced by fa rmers ( PHAAP).
 

is a 	former researcher with the
The 	 current program coordln'ator 
PRAAP is only recently established and [SRA 	 D-lbelor program. While 

still working Its programn of activities, it appears thatis out 
areas of mutual interest and substantial

there will be numerous 
with 	the NRBAR project. These

opportunities for collaboration 
fully both get underway.should be explored more as 

E.I'ICIP1Vr FARMER PARTICIPATORY RESEARCH V1. 	 PO5STI JF COIiSI'IA II'S O 

be 	 institutionalizing
'I'hare are numerous obstacles to overcome in 

process; the most intransigent are 
uticli 	a partlulpatory research 
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habits and attitudes. Traditional 

ruc!iuLch prucesses thived oln tie Lonely brilliance of individual 

jiid ocaslonalIly eccentric ut.Lentists. Successful farmer 

rllted to decadeu of accumulated 

depends (1) scientists top-ticiLpe.tory research ol the ability of 
work welI in teams which can confront ithe systemic aspects of farmer 

lprubluitit and (2) the ustablishment of a deep and lasting rapport 

blJtwuun st:,lentiiSt aild far:mi' rseiucuhers. Multi-disciplinarity and 

offel ive comjoiications are not mewely decorative aspects in the 

i 11H irila-ss, tiey are ore and absolutely essential elements. 

intellectualsIllf ortiinately, the training and experience of-both 

etnd fai:mers is freqplently counterproductive to such an approach. 

Scientists often have little training or interest in tapping the 
people and often harbor superiorknowledje of formally-uneducated 

barriers to developingirroyjant are 

their abilitius in this area. Farmers, after years of being treated
and Implicitly attitudes which 

backward "experts", have been acculturated
aS uinknowledeabl e and by 
into public attitudes of dependence and inferiority. Since both
 

not universal),
perspectives are rampant (though fortunately 
and absolutely inimical to good participatory1t1MLL1tl y reini-rocing, 

have to take express measures to reorientrusearih, the project will 
the FPR process.

,11niL, nou.ussary, actively retrain partners inwhuru 

Problems Which May Arise in Implementing a FarmerSpecific 

,,, -ticipatory lesearch Approach
 

objectives
lroblem 1: The risk of pursuing overly narrow research 

'T'he cornerstone in building a successful farmer 
participatory
 

areis ensure that the scientists' objectives
rusearch process to 

If the research teams start
witLh the farmers' concerns.compatible to keeprather than the farmers' or try
trom their: own priorities 

bounds, their eventualdisciplinarytheir interventions within neat 
the farmers'will almost certainly be at odds with

I'eLCoinfdtions 
iilti-faceted concerns for their livelihood and 

food security. An
 
the project's

example of such overly constrained objectives was 
This hasto focus exclusively on cereals yields.oi:ii]nal.intention 

at increasing the 
now been m16di fed to encourage research aimed 

much
cereal-based system, which is very

prodtuytivity of the whole 
1ore relevant to farmer concerns. The challenge now will be to 

this more systemic approach and to develop mainuta in, l'p r ctice, 
subtle and dispersedwhich aLe able to capture the moreindicators 

likely to characterize natural resource-basedclanges wilich are 

in the farminng system.
improvements 

Rlecomllellndat iols:
 

Consider applications for the small-grants program in light of
 

wit, which the researcher addresses farmer
the seriousness 

Is the approach truly multidisciplinary?
participation interests. in FPR? What steps do 
Have the researchers demonstrated an interest 


they propose to strengthen their skills in this area?
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Institute annual reviews of the participatory process. As part 

of the annual review of activities, attention should be addressed 

nut only to scientific results but also to the process of farmer 

participatory research. internationally recognized researchers with
 
could be invited to participate in order
exl:ensive ex)erience in FF111 


t:(i stggest improvemitents and reinttlorce positive features of the 

lrouw-it'i s it d velois at. ISI(A. 

Jnstire quintitative and qulalit:ative monitoring of project 
in dramaticrU:;tlLts. IrojeL:L benefits are uinlikely to show up 

rid1'it.-MAtr su:Ih a crop yields. Particular,ily jItiiI::tl.:iui III LI IJ 
as perceived

,Lt.eLtjiti willie liauued to idulLity all tMe benefits 
to measure more easily quantifiableiy the farmers' as we|ll as 

inicaturS establ ished by outsiders. This will require a 

{:,i~ci nation of quaititative and qualitative evaluations. Rapid 

i(,lfal Apprais l may prove useful itlooking, qualitatively, at 
17&zi'/tA 1--lih5 i i1te ',t3 oi s.1 

IPrulI a-i 2: Heversi ng Attitudes Which are Inimical to Farmer
 
I',,i't i ..- I i tory Ii';sea rch
 

At. iSHiA: the problem of "normal professionalism". Chambers a. methods 
dlisc,-ibs lorlmal pLofessionalismU as "the concepts, values, 


anI b havior doillinalit in a profession." In the scientific research
 

ljLifession, the normal is, at best, to ignore and, at worst, to 
Dominant attitudes
dunijrate 	 i ldigiUnous knowledge systems. 


the itia that the scientist always knows more and
 
UeiInrUcu 

are many researchers at ISRA who have. 
1.;lurefore knows best. There 

beyond this insular attitude and there are many others whose 
movuda 

tip in the often sexist, often elitist, and
tIinking is still bound 

ageist patterns of normal professional thinking. 
It is
 

oite n 
i,1reaLi!tic to think that institutional norms will instantly 

change 

or that the entire research staff will overcome these 
attitudes and
 

in a participatory research
prepared to collaborate with farmersbe 	

initial goal should be (1) to provide resources and process. The 

such an orientation and (2) to

encouiragement to those who have 
provide opportunities for everybody to at least 

be exposed to
 

participatory methods and then to develop their 
skills if they so
 

.
choose 


b. Farmers' Expectations. socialization of rural people in Senegal
 

has led to a widespread expectation that outsiders 
can and will
 

The arrival of an outsider often seems to
 solve their problems. 

Instantly neutralize local creativity and capacity 

for self-help.
 

While farmers themselves have a long tradition of indigenous
 

research, they may not fully understand the scientist-assisted
 

research process, especially since the outsider 
is seen as a
 

solution-bearer rather than a research partner.
 

Concerted and sustained efforts will be needed 
to
 

Recommendations: 

overcome tiese entrenched biases since much of 

the project's success
 

depends on establishing a productive scientist/farmer 
relationship.
 

A bad research process will lead to inappropriate 
technologies and
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continued low rates of adoption. 
Among the measures to address the
 

Joint Seminars on Participatory Research with ISRA researchers
and representatives of farmer associations that will be involved

col laborators. as


These should invite local and international people
who have practical experience to discuss both the principles and
practical application of FPR. 
It may be useful to collaborate with
l1IAAI (.io aliovo) IN organizing such seminars. 

JutlIt Study TorsU for ISHA research teams and the farmers who
will participate in the research. 
 These focused visits should go to 
places where collaborative relationships are well underway and
shotuld explore the practical mechanisms for making them work. 

Short courses for ISRA research teams in participatory research

methods. Practical courses including field studies should beoffered In stuch methodologies as Rapid/Participatory Rural Appraisalthat are oriented toward multi-disciplinary, participatory research. 

Problem 3: ISRA Procedures and researcher interests 

a. lBureaucratic Procedures. The heavy bureaucratic procedures which
cLireantly hamper researchers at ISRA will be even more harmful to
those trying to conduct IPTI since it requires more than the usual
flexibility and adaptability. Researchers are obliged to 
followfarieLrs' sthethiles tnd to respond quickly to changing conditions.
Slpendhicij more aiid longer time In villages may require special
trai uplo tati n isind logistics arrai tiements. 

b. Il .L-uaL(:hu InouinLives. l'room the researchers' perspective, thefal'Ii, lrioipi Ltocy approach with a resourcenatural orientation 
tlij Scvalktiiqua5hia ,.I E air , First, farimer participation impl.iesptll-iujit..... iJCiIujitaikiiqj atLLetiun to process. Establishing rapport111,y h, t u :,i tmu.j shurt run mayj" L is in the and not begin to show

.i 1iit-i1A i_*:s Ihu long rut1n. Sucoind, natural resources-based 
:hL.U,iI ljgiUs iare more I ikely to show margjinal improvements in the
1LJiJL-tU1lh Liiil thu dramtic iaietliate jains which can sometimes becilttinud frou hi(jhre" Input Ii novatLioIs. And third, the
aa,1il1:idiiis~ipirry approatch lessis likely to yield scientificrlsaals that cii hu dir ctly attrlhutud to one researcher's work.Wile some researchers will find Immense personal rewards inWLuSlIJj d i1L'ct:l y with cl ients on applied and urgent problems, otherswilt have dii tijutnI Lus ,uuuiicLitij this approach with the reward 

thul i tlion:yteis ft+," pIfti which are often oriented towardiiliviultil, ucnil: tilled expler Imets with clearly demonstrated
rus.luIts. Tlhis may pose ,Vpartlcu lar dilemma for young scientists 
whi are still work i ng o- their degrees. 

oaaa.:aa L I uwilI:1tttU,a.10. 

1j&'i;uihI tojsit it visIIsw Imt Uu.) 1ai x I 1.ty.JhIe innc ia advLsur
iltllg I:;IIA o rview thei.r proceurtes should do so in light of the 

I 

http:1tttU,a.10


-xiqencies of IPR and should ensure that flexibility and 
rusljonsveness are nut sacrificed in attempts to enforce stricter 
accountability. 

Sensit-Azation of administrators and research leaders. 
A,.mini-st:rators its well as researchers should be invited to 

they become more familiar withpalzticipate in r.L'[I seminars so that 

II1,, ,lpprI mi:hi and mora tionsit;Ive to its needs.
 

I.:' :,liII 14)IIiot, ',I4 i itr. . .1elnIior s cientists and the 
:I0. I i t 1 lit III I need to bo sens itive to rsearclers't,.II 

thoirptolruuulolnal IuIoluur'ns anmd thu puuuiblU divouIL'gun botween 
li-tUoniJ1 agenida and FPH. Many researchers will want to (and should 
,L encouraged to) maintain two tracks of activities. One would 

zLuCuLs on disciplinary issues -- the upstream research which will 
eventually feed Information into the work with farmers. The second 
would involve seeking immediate applications for knowledge as part 
til: the farmer participatory research process. 

lublicat ions and Conferences. The technical assistance team 

should help , esearchers identify journals and conferences which are 

willing to accept interdisciplinary research results and which 

encou rage such an approach. 

FPI1 issues in selecting training programs. When
Attentlon to 

rusearchea's are sent abroad for advanced training, efforts should be 

to find programs which, while providing rigorous disciplinarymitade 
also address the issue of how to apply that knowledge to
training, 


real, field 1evel problems. Programs which merely reinforce normal
 

professional biases should be avoided. 

the ProcessProblem 4: Mlrginaiization of Women Farmers in Research 

While it seems evident that women farmers should be fully
 
involved in any lelil activities, they often are not. This may be
 

turn their attentions to men or
becatuse researchers unwittingly 
difficultiesbecause rtseirci teams that include only men may have 

establishing a good rapport with village women even if they try. 
researchers 115 at ISRA, with 

S:ince Qhere are only seven women among 
current staffing, most teams will not include women. 

As an example of the unintended bias which can result, one 
men to the initial meeting to discussongoing project invited only 

the research project and, not surprisingly, ended up with only men
 
womendoing the experiments. Despite the fact that are active 

farmers in the region, they were excluded from cereals research and 

instead targeted to partricipate in research on dry season gardening 
the scope of women's totalwhich, while relatively marginal in 

production, Is widely perceived as a "women's -activity". 

both to increasePoecommendations: Several measures are needed 
w(,leii's partIcipation on iSIA teams and to increase scientists' 

sensitlvity to gender Issues. 

p39
 



Train women at ISRA. Women at lower levels of the ISRA staff
 
(technicans) should be sent for training that will enable them to
 
rettirn its full researchers. The benefits of this will not be felt
 
IUor z 	linetime.
 

IlIIr' woiun u ioarcelrs oin itcontractual/consultant basis. In the 
muani:|me, researchers establsishing teams to do FPR should be 
11111 % I IdIJu'41i l ot)lirlu' Womlu.n rtuuiruiricu%3 on a contractual basis, either 

i iill (i: 	 orItrl t n'e tile r,ojec't (pl:eu.Led option) as consultants 
t,, lli ,il I Ilcal )tint:u ruu such au the initial studies andl.LuliiaLu t. 

i e II Ia it1,1,I,.o : i;4iu lI I;. WitI I u IliL ii tuond-best alternative, may 
lhe dIfl iult tjlven tl1w suClo-cuL turaI environment in Senegal to find 
wamiun who a:e h:,,jhiy trained and able to relocate or spend extended 
periods in the field as would be requied by a long-term position. 

T clude gender issues in FPR semi:,irrs. FPR seminars for
 
scienList and farmer researchers should include information on
 
gender issues wLth practical suggestions for how to minimize gender
 
bias In research.
 

Use the presence of capable women as a criteria -for selecting
 
partner organizations. In selecting partner organizations (such as
 
farmr associations and NGOs), ISRA researchers should try to
 
identify those that have strong women's representation. 

Re(Juire accountability. Reports of research activities should 
address the question of how many women are participating in village 
Level research activities (both farmers and scientists). 

VTT. 	 POSSTDI..E CONSTRAINTS TO FARMER ADOPTION OF NATURAL-

RESOURCES-BASED TECIINOLOGIES
 

The ultimate objective of this project is for farmers to adopt
 
techniques ;ind techinologies that result in a more efficient and
 
sustainable ure of the natural resources at their disposal and
 
thereby erbl.e them to better assure their household food
 
security. A number of considerations are likely to factor
 
pro,,IineLlt]y In the individual's decision to adopt or not to adopt
 
thie teclhioloiPS.developed during the life of the project.
 

Pussible Conuttraint #IL: Labor. 

Measures to improve natural *resourcemanagement are often not
 
.capital intensive but they do tend to require significant 
investments of labor. Estimates suggest that these may range from a 
relativeLy modest 4 pers6n-days to plant windbreaks on a hectare of 
Land up to as many as 142 days of work to do contour ridges on the 
same hectare. The farmer's decision to invest his/her time in 
technologies expected to increased yields is likely to involve 
careful calculations. Among the salient issues: 

Seasonal time constraints. In general, Senegalese farmers face 
more labor constraints during the rainy season and the harvest 
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pelriod which follows short]y after than during the long dry season.(I at-eau where lotwland rice is cultivated the seasonal peaks fallill: diffur.elit times.) However, wLthin each period there arejignJficant variations in work load with certain peak times

(Iciiig, weLdi nj, and larveutIng In particular) requiring

iiLUIISO alId loinj liours of work. In many homes 

both 
the early rainy

-u ,acei wLurk is '.ontiderud particttarly difficult because it
coinuiduu with iluI "linLjry pe, Lod" when farmners poorlyare 
flOll'isllud. Tilis, certain activities such as planting Acacia albidacir live feaices ar'e i.kely to falI 
 duL'ing more difficult times in the
 
fair'iU l"s work calendar. 

dender issues in time use. B1oth 
men and women face long hours
and intense work during the rainy season. 
Men's work, however,

urten d,'opsCoff quite sharply once the harvest is in. This

conLtrasts with the women's labor calendar which, while less intense
after the agrictiltural season, continues with a host of household 
iiaintenance activities including water carrying, wood fetching,

child care, and food preparation.

tc 

While both men and women attemptewpalnd and diversify their income generating activities during

Lhe d'y seasonl , men are more likely to leave the village in search
of alt'etnate employment, Hence, men's absence from the village may
prevelnt them from investing labor in improved resource managementactivities while for women the constraint is more likely to involve

otler more immediate demands on their time. 

The opportunity cost of labor. 
While there may be some element
olf truth in the widespread perception that (especially) male farmers cr-oss 
tiaer arms and play a lot of cards during the long dry season,
there 
Is also plenty of evidence to suggest that farmers are engaged
ill nuii-erous remunerative activities during these months. These
include commerce, artisanal production (e.g. mats), serviceactivities (e.g. construction of roofs and fences), and animal

r-aising. A significant part of the revenues so earned go to assure
the family food supply once the stocks of home-grown cereals are

uxhatisted. In these circumstances, a farmer's decision to invest

labor in iilwroved technologies will be highly related to the
op;o1rtunity cost of the time they require. That is, if s/he needs 
to spend four days building a windbreak or 11 days making compost,
what elsL might s/he be doing on those days and what is lost by
rudiciing those htoler activities? 

Example: a farmer may be accustomed to leaving the village
durini a good portion of the dry season to earn money which he sends
back to the faily for food purchases. A family of ten which has a
furir-imonth 
food deficit- will need to purchase something like 500 kg
of: tcereals (cot:;tin, 50}-60,-00 ct'a) to cover their basic consumption

uicij'umunLt.;. A ra aicr who has off-farm dry season activities which
 
,,,,,it h ii,It# i , I hiit ,iiI11tt if' 11illlIko ly L.o juoprid.iz, th i-n
I ivelihtood by IavestLng significant amounts of time on composting or 
plaLit g trees whith are unlikely to result in yield increases
sifficieunt to assure a ye..r-round food supply. 
This is especially
tLuel givel that the yield increases are possible outcomes for next'Jaiar (o " l:1i'tior in the l:11:1 ra) wh.io his off-farm work guarantees a 

http:juoprid.iz
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certain return for this year when the family is hungry. In 
conitrast-, a farmer who earns 500 cfa every 3 days from constructing 
",:ril:ti nj" (bamhCo 'oncau) 'locally In the village may well be 

days of this work in order to investwilling to give tip a couple of 
hli. l iljrja I1n a t:uchnology which promises even marginal yield 

Jill Al'aVUllil ~i -Lu. 

I~itl:i fai|l| Will evaluate the labor requirements of proposed 
tCecinulu.jies ill terms of the expected outcome and the opportunity 
:,LSt. oil: labor ,lVililable in the family. As such, different families 

uven in a same village will make different decisions. There is at 
least limited evidence (Fall) to support the intuitively logical 
iulipositionL that in dugraded, low yielding areas, families engage in 

a gr.at:er number of off-farm activities and gain more from these 
nL:tivitius thani in Mtore proILuctIve agricultural zones. (Fall 
Cc1mprLeL viIi ages Ill the savanna and sahelian zones.) These results 
tiiqje3t that it: way b± Lspeuiaily difficult to attract people to 

ctduit I abur-inLtais ve, yield-improving technologies in the most 
OuLvaoidt areas wherte the opportunity cost of labor during the dry 
tiucl is high r. Thiis disincentive will be further compounded by 
Lihu risk factor: returns to labor are less certain in such marginal 
arv s wlL[cli are characterized by lmiited and variable rainfall. No 
mlLtorur how itucli Compeost: you put on a field, the crops won't produce 
iI it doesnL ' t railn. 

harvests (due to low rainfall,in general, in the wake of poor 
insect attacks, etc.) labor investments in such technologies are 
I ik.!ly L:u diminish since people are more likely to devote their 
LffllJts to st'uring currant food needs than to investing in future 
yiud i ImproveellnLlts• 

Possible Constraint 112: Water 

Tie waLer shortages discussed in this section refer not to 
rain:fi tai, but ratLer to the availability rf water from wells and 
ponds during the dry season. Certain NRi. technologies will require 

water, whether to maintain tree seedlings and 	animals or to keep
 

compost moist. Many villages have benefitted from water 

in!frasth'tuctures which allay this problem but many others face 
serious water "constraints. (An initial ISRA/IFPRI survey found that
 

upl)to 2/3 of the villages surveyed in the peanut basin judged that
 

they faced water problems, see Diagana et al.) In such cases,
 

villagers will make either individual or collective decisions
 
concerning the allocation of water. Some villages, for example, do
 

not allow animals to be watered until all women have had time to
 

draw the water they need-for household use. Such water restrictions
 

may also affect the time needed to implement technologies if farmers
 
or wait for wells to recharge.have to go further in search of water 

Tm such cases, there will be clear advantages 	 to establishing 
in collaborationcomplemenLtary research and development activities 

with IGOs who may be able to act on the immediate need to deepen an
 

existing well or sink a new one.
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Possible Constraint -#3: Land and Tree Tenure Problems 

III practice, t,nuire issues in rural Senegal are governed by a 
combinatilon of official regulations and customary rules. The latter 
vary considerably by region and ethnic group. Land and trees are 
eaclh covered by different sets of rules. This leads to considerable 
differences In tile incentives (or disincentives) farmers perceive to 
invest in trees and tile land. In certain cases where tenure 
stea:urity is considered shaky, farmers -- as well as largeholders 
sucking to lay CLiaim to territor ies not traditionally theirs -- have 

purpose]y made ilprovenents ill the land. They hope that making 
visihle investmeats will strengthen their claim since one of the 
explicit criteria governing the distribution of land within communaut 

s ruralos is the capacity of tile user to add value to ("mettre en 

valLurl") the territories they hold. This leads to examples of 

pople with relatively insecure holdings planting trees or hedges 

ail tolid their fields (Ilardy-Golan). 

in yet other cases, however, uncertain claims to land clearly
 
In parts of the peanut basin
 uts as a disincentive to investments. 

where ndividual farmer's fields have become ever smaller (due to 

dividin fixed sized inheritances into smaller parcels with each 
cultivate "borrowed" lands (Dugud). Suchgeneration), many farmers 

|,olrrlowing arrangjemneiits usually last for one year only, in part to 
does not develop any lasting claims. Hence,unLirue that t- liendee 

"parking" animal herdsounILurs rel, it that: since tile benefits of 
the threewhic:h 1tilluile 1.1t liels during rainy season last up to 

years, and the benefits of dry season parking or spreading manure 

1,,;I: two years, they would not consider using manure on borrowed
 
planting or protecting trees
l,,ild. I.vuii Ievis would they spend time 

tln sucll ,ds (pewrsonal communication: Tnomas Faye, farmer in 

Where farmers are making improvements to their own long-held,
 

indivioaally (or family) cultivated fields, few tenure problems are
 

likely ti, arlu. l.lghtu to such areas are usually clear and well
 
,i,, ill Ii.hi ,,wli, io' r liir-ouglh o or customary procedures.
orma1 

CLAIl I Ii:1 i ,jlu 1,1'lincIzC'U Li l y whLere :
 

(1) land .ts.e patterns are changing over time 

low value Piece of lald.may be relinquished by its traditional
A 
user and taken over by another individual or group (as when a chief
 

"grants" part of his extended fields to the village women's group
 

for a garden) . When such lands are improved (with tree planting, 

water harvesting measurej, etc.) the original owner may reclaim his
 

riits and attempt to dispossess the individual(s) who invested in 

the improvements (personal communication: Amadou Diop, Rodale, and
 

also see Carney for examples from Tile Gambia).
 

(2) improvements are on "public" or common lands with multiple
 

users
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'ihis may be the case where a village decides to "manage" a 
pastLiru area or community forest which was used by more than the 
immediate illhabiLtants of the village. Management in many cases 
imli jes exclusion or control of resources which is likely to benefit 
,;uwu ironps at; the axpunse of otlhers. Conflicts frequently arise. 
'r oxample, "mise eil dufense" (fencing or otherwise restricting 
,,: u n ill*U~il)in i'dur" Uo encouraie regeneration) often excludes 

l,,I:.Ihidl |it lnilat: ibli: who may haiv had traditional rights to 
:.':.i:~.ui*l| I aid 1ll an .11111 II'iw!u. 

(A) I.It l 1'tl illt11l" U'olmmJ I dUhil'tIn. ill.I on y recently settledO 

This incutldus lnwly established villages or recently settled 
ilcua-s slulch as the "'ur'es Netives" where customary practices may not 
be tully ustablished. Such areas are likely to be subject to 
t:cd,,putinj claims since even territories which appear to outsiders to 
he ]i.tt-Le wsed are almost always exploited by somebody. Land which 
inlceasus inl valle as a result of human investment is more likely to 
bu the suibject of dispute when customary law is only weakly in force. 

To add to tile complexity, tree tenure follows a different set of 
riles and customs and, officially, is regulated by the forest code. 
llre again, local customs vary considerably as does the zeal with 
whlicl forest code regulations are applied in practice. 

l-xample: 'The case of a ronier palm tree in the upper Casamance
 
illiustrates the kinds of conflicting claims and incentives which can
 
arise. From all ofricial perspective the rules are clear: all such
 
roniers are the property of the state and can only be cut with
 
permission of the forestry service. Customary rights, however, vary
 
by ethnic grotip. The Peul tradition in the area considers that 
runiers belong to tile person on whose field they stand; the farmer
 
has the right to cut the tree and harvest its branches as he
 
wishes. Ior liolas the tree belongs neither to the state nor to the
 
present proprietor of the land, but rather to the original owner of
 
the territory. Thus, in cases where Diola villages have moved and
 
no longer lay.olaim the land, they still consider themselves the
 
*ownerts of the ronier trees they left behind perhaps a generation or
 
more ago% Current "owners" of the land are expected to seek
 
authorization from.the original proprietors if Lhey wish to harvest
 
or cut a ronier tree (RHA: Faraba).
 

Clearly, a farmers' decisions to plant, protect, harvest the
 
products of, or fell a tree all depend on their perception of who
 
contLrols or will control access to the benefits. The current forest
 
code stipulates, among other provisions, that the cutting or
 
mutilation of any tree planted by man as well as all "exotic" and
 
some il species of local trees (including Acacia albida) must be
 
approved by the forest service even if that tree is on a farmer's
 
individual field. When it comes to harvesting the products of the
 
same trees, the forest services applies wide discretionary and not
 
always consiLstent powers. Many observers feel that the current
 
cOde is a disincentive to farmers' rational management of their
 
cutmni0IceU. Cuiruntly, "the st*ate is claiming certain use rights 
OV "ll I' i llols pinted or tended by individual farmers. This 
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,tietlt thu abIlity of Varmus to predict with confidence their 
ruturluS Co Investment Ill forest'ry and agroforestry (Elbow and 
Laewry) ." A new code is under consideration which will, if approved,
at least partly allay some of the more restrictive and 
c(Junterrodut~ ye~ regulations. Questions remain concerning how far 
It will go in poermlittng farmers freely to determine how trees they
p|ant will. te exploited (El.bow and Lawry). 

l'1; I Ilt 1iI "uI I aI , 141: , tkw dl I'rolI1I1CaO ndOWfllnlltfn (nnpoctial] y 
4,111t al and iIu|1111ala) 

'The project's emi1phasis on increasing well-being through improved
11anagiuuiont of natural resources is likely to extend benefits to a 
larger population than It efforts were consecrated to technologies
dependent on purchased Inputs. There are, nevertheless, equity
concerins. Some farmers will have more of certain inputs, whether 
the animals needed to produce manure or the capital needed to invest
in better equilipent or machinery; the participation of some people
will undoubtedly be limited by their poverty. 

Since women, in general, possess fewer large animals (cattle,
horses) which are Important for manure and animal traction, there 
may be a concern that they will be in large part excluded from the 
benefits of m11anure-based innovations. In fact, however, the equity
implications are less serious than one might initially expect.
Women way indeed be constrained from directly adopting manure-using
technologIes. However, since men farmers have shown a strong 
Pie'tUere'eCe for using manure on the family cereal plots (Gaye), anyyield improveLments are likely to accrue to the family as a whole. 
lhu ownership of the Field which is favored and whose labor and 

iu~ur1"e i-; uu'd inl pLroductIon is thus less important from a gender 
p-.rspuctive lihan the fact that its product is destined for family
cunsmplti on. Tias is why it is particularly important to note that 
in Seneja I the commonly described pattern of men cultivating cash 
Uis,, MILl wunL food crops does generally apply.UI cultivating not 

More serions than intra-family disparities are differences in 
cattle ownership between families. Since cattle are a principal
form uf, savlings, wealthler rural families are far more likely to 
possess herds.th.n poorer ones. In many villages there are 
tLradi tional systems of exchange which have enabled the benefits of 
imanire to be rudist:rbuted f rpm cattle owners to non-owners. After 
parking its aniuals on his own cereals fields, the owner may for
"tihe |price or kola" (,t token fee) move the animals to other fields 
in1 thu vilLage. If the recognized value of manure increases as a 
rush1L1. u|1 piroect ictiv ties, It may become less readily available 
or m11ore expensive to non-cattle owners who are generally poorer 
people. 

Possible Constraint #5: Need for leadership / organization / 
pi Itical. lobillzation 

Like most other development interventions, the ability of 
villages and Individuals to capture the full potential of natural 
r-esuLces-based technological improvements will depend on the 
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strength of local ]eadershilp and community organization. Some 
infnovatIons can be adopted by forward looking individuals; others 
will depu.nd an the community's cblilective capacity to manage their 
lqik:, iruwolvu dispit-es , and paesuade local authorities to respond 
.iithutll" lt ithi. MiitI II (and pulrhapS aiftor) the forest code is 
l,1til I, LhIh u uul l'iil Jvu a over the ofI II n-ildu u LAu'0murn ithority use 
l ocal LesOciL'cU5 and LinpL'ovud management practices require various 

some cases these will be granted
|,uriitS and authorizations. lin 
without difficulty, in1others considerable political pressure may be 

called for. Villages which are less well organized and more distant 

from administvative centers are at a disadvantage in this process. 

Observations and recommendations concerning these constraints: 

Two overarching recommendations are relevant to all the issues 
raised above.
 

(1) the more genuinely participatory is the research process,
 
the less likely that these issues will pose serious problems.
 

CollegLal participation implies communication, attention to all
 

issues which are likely to affect farmer adoption, and maximum
 

efforts to meet needs and adapt to constraints. When labor patterns
 

are explicitly and carefully discussed between farmers and
 

scientists, technologies can be adapted to ensure that they do not
 

add to the labor burden during peak periods. When information is
 

shared about traditional tenure arrangements and manuring systems,
 

improved measures can build on existing knowledge and practices
 
rather than undermining them. Problems are most likely to arise
 

issues are ignored or the farmers' knowledge and concernswhen the 
are not adeqately heard and incorporated into the research process. 

is critical that the emphasis be on presenting farmers
(2) it 

than narrow technicalwith "baskets of choices" rather 

recolinlndlda tions.
 

The smorgasbord permits users to adopt technologies based on 

their individuai needs and conditions. What makes sense for a 

farmer with five cows and no outside employment may make no sense at 

all for a far-mer who earns dry season income as an itinerant 
A farmer with large fields and fewcommerant and has no cattle. 


sons will ma te different technological choices from one with small 

fields and ait ample labor supply. The options should build on and 
exploit the diversity of farmers' strategies rather than vainly
 

axiectLg to standardize thinie.
 

rn add Itionl: 

(I)W I lIlI-(lilh Citrll lt4 can help to overcome 


11 I II* 11 l I ,iuii * lief eind IiC, i.i.i.0ze d':Ll3ULi.v

'l h j jipon IitnIOns some 

1,1,iiilza1hil1il wit1 Ii'i 
t,,Ilit I, it,.1,,*; I .4 1 . 1, .4 1 A ~ I l l l .11l l1 * |1I ll'-l46 ,1.JlII 

Ali anitim:-al. i way il ieelo LOul)Ul* UrUad authOrlIties who COmm1lllonly turn 

itddlfi ear to pleas of Individuals to authorize certain actions and 

to aI.diice bureaucratic Imipedtlinelts to local resource management. 



(4) Tenure problems should be carefully documented and ISRA social 
science researciers should be encouraged systematically to include
 
these issues In their analysis.
 

If necessary, short courses addressing tenure issues could be 
(JffLerud. :lunee similar problems are being addressed in the ongoing 
Ii:;AlI) IUirtutAry pruject, It may be worthwhile to hold a joint seminar 
U11 tenure issiues In resource management and to develop 
rae, OjIllijIejat|{l5 for how national policy can best respond to local 
lilMH t:Oliu'erl|s.
 

VTfI. WINNERS AND LOSERS 

Potential Winners 

The potential winners in this project are many. The surest and 
most immediate winners are the researchers and staff at ISRA and 
tiieir UJ.S. counterparts who will gain access to research and 
operating funds as well as expanded opportunities for long and 
short-term studies. The number of people affected is likely to be 
in the hundreds. The actual numbers and kinds of people benefitting 
,t tis level will depend, among other factors, on: 

-- the efficiency of the management systems which are put into 
place to manage project funds, 

-- the fairness of systems established to choose participants 
for training, workshops, and research grants, 

-- the interest of individuals in participating in the kind of 
pa-tLicipatory research encouraged by the project. 

The next rounds of benefits become increasingly dispersed, more 
marginal, more risky, and more remote in time. The second most 
imudiate group of beneficiaries will include the associations and 

IArmeLrs with whom SRtA researchers work directly. The numbers of 
p-oplu in this group will probably also be in the hundreds. These 
people wi l.beneftt from certain travel opportunities and project 
inputs (e.g. seeds, technical advice, etc.) needed to conduct 
on-fairm reseaLruh. They should also gain from improvements in yields 
and enhance theirj own ability to conduct and judge research. There 
is likely to be some rather immediate spillover benefits from this 
gr'uup to neighbors and proximate villages. This will extend 
benefits in the second round to several thousands of people. The 
numbers and kinds of people affected in this round and the 
significance of the benefits they receive will depend on: 

-- the commitment of researchers to carrying out genuine and 
ucllegial participatory research, 

-- the effectiveness of training programs, workshops, and 
study tours IntroduLing scientist and farmer researchers to the 
priiciples and practice of FP1, 

-- the establishment of administrative structures at ISRA 
which call be- r'esponsive to FLI'h exigencies. 
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Tihe third round of benefits will accrue to farmers who do not
 
iaikteract directly with [SIlA researchers but learn of the improved 
echaoojis lindLirectly, experiment with the techniques and, 

uviiLtually, adopt those that are suited to their needs. The number 
oi putential "adopters" Is bounded by the number of farmers in the 
.*J0,am plus rainfall zone (several million). At least in the short 
,aiilma,liium t rm, however, the actual number of beneficiaries at this 
lt:vel is likely to be only a small fraction of the potential number 

dthi to the many conditions that must be met in order for farmers to 
a,.,:,.iv,. lolenletil.:i. Con:;t.rtin~U exist at the level of the individuals 
ingivived, the institutions, the national policy level, and above. 
Adoption rates will depend on all the factors cited in the second 
round above, as well as: 

whether a range of improved resource management techniques 
with clear benefits to the farmer is actually developed, 

-- the effectiveness of farmer associations, as well as other 
formal and informal communications networks, in disseminating 
infcrmat ion, 

-- whether complementary development activities needed to 
exploit improved technologies are put in place by partners (wells, 
credit programs, etc.), 

-- whether government policies are changed in order to
 
facilitate improved use of natural resources at the local level
 
(e.g. revision of forest code),
 

-- rainfall and other exogenous factors (locusts, civil 

unrest) affecting harvests and hence farmers' ability to invest in 

future improvements rather than current food supplies. 

The fourth round of potential beneficiaries is broad indeed, 
extending not only to the rural adopters of improved technologies 

lbtt to all who benefit from increased food production as a result of 

wuLe rff-icitoit Use of the nation's resources. These include the 
in providingtiazian relatives of farmers who will be less burdened 


r, food-deficit cousins as well as urban consumers of cereals and
 
Irest products.
 

votential L.osers 

hiatural Re'outrce Management Projects in general and this one in 
orient their actions toward sedentary populationsparticular often 

anl focus their attentions on crops-based farming systems 
(pai IIte r). li Senegal this approach is relevant for the majority of 
rutral families. There is nevertheless, a minority population which, 
while thu may cultivate small parcels of crops during the rainy 
season, depend for most of their livelihood on animal raising and 
helrding. most of this population belongs to the Peul ethnic group 
and ar- se i-lcnaditc. (It should be noted that many other Peul are 
setleltiary cul1tivators who may or may not herd cattle. This larger 
q]JVii'b staid-i l.u, liuieatit in tiLe same way as other sedentary 

'h1 lluel l:i aai..ie riouteu frrequently take them to the peanut 
I..ma, ia, .,ia1I laeI ialh - la14JIl, dua'e nIa 1,q d n1omy aloion as they seek pastures 

http:a,.,:,.iv
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for their animals. In the past, these
and watering points with 

manure for pasture stubble, and milk for|oia Lat Ions maintal ied highly synergistic relationships 

01ultivatoLrs, exchanging the
relationships continue but in general

Some of these ;cereaIs. n 
toward less speniali z ati increasingly,

pattten his been cultivate larger
ke'ep their own animals and herders

CulivatuIs Peul herders some cases the cattle kept by
p,i-,uI5 of; crops. in dwellers whoand even urbanbut to other fa.'mers
beulollj not to them 

their care.LiI lel" ani ima s to 


and do not consider the

tarLget the cultivatorsWhen projects 

who use the space on a temporal basis, 
t-ranshtiktatce people The same concern are often overlooked.
pastloralists' coniCeLrn may include or temporal users which 

to other occasionalapipies oriented 
and gioups whose livelihood Is particularly

1i:iure'imain As noted above, "management"
fore'st products.t(owaard culuLctiul of restraintsorof outsiders 


ill biu]i prole systems allowed for

c t s of;ten implies exclusiOl 

more traditional
(m ikit7 a-tivitieS whjeau10 permanentof not necessarily11g ritlits by a variety0vU±,-killi use animal herds. 

may hinder the passage ofblindsI I i7. Funces and resource managementsystems ofsult-suftlcientViIlat'p may set up back on their own 
crop stubble to put

1 t I_ I s mtlpost- inq thaLe" with herdersrelationsmainta ling complementaryI raither thaln for the latter.
have had important advantageswhi,.l may 

to be small, the 
of people affected is likely

While the numbers Some of the negativesignificant.ilmpct n1)lthe losevs way be 
take special pains to

social scientistsavoided iful:Uleic can be 
of common property resources and
 

idnUi.tfy the multiple users they are not
 
are more invisible because 

t:;p-)etiJ,4]]y tho;se who 
Once recoonized, theirof the community.rus duntsItll-time on improved natural 

cjncerns can be incorporated into research 

I.,_.SL, t cs-basud technologies and techniques.
 



ANNEX,'H
 

PIMCIIIMINT PLAN FOR COMMODITIES AND SERVICES 

1u:
ntrodlict Ilon 

lhjuckcurelllent nueds of the Natural Rasources Based Agricultural
 
)c-sujiruh project can be divided into four areas: 
 (1) the procurement
ol services (a) from local sources for a "technology inventory"; (b)
f
o a U.S. university/private consulting firm consortium for the 
provision of technical assistance to ISRA; (c) procurement of 
uvaltuation and audit services; (d) procurement of financial 
management and audit services from a local accounting firm; and e)

pro-impiementation workshop/seminar; (2) procurement of household 
furniture and an initial set of vehicles and equipment for the 
Lecinical. assistance team directly by USAID (including possible
 
P)FOCL1reeWnt of warehouse services for a limited period of time) ; (3)
jprucuiremunt of replacement vehicles beginning in year 4 of the 
project; and (4) specific agricultural research support equipment
tilid mteriel spocuitications for which will be determined by ISRA and
the Lechii-cal asssitance team. 

Plro-ti rement nf Services: 

IJIon signature of the Project Grant Agreement with the Government of 
:!;negal (GOS) and completion of the conditions precedent to initial 
dislitirement, JSAII) will issue a PIO/T requesting that the Regional
Ct ,traictinj Officer ini RlD1SO/Abidjan assist with the preparation of 
a Request tor Proposal (RFIP) from the U.S. university community for 
a direct All) contract in accordance with AID Regulations. The 

Ivi l,Ii ty ci' t1he htvip will. be adveLtised in the Commerce Business 
hl Ily. 1The will specifically state that each University mustIP(', 

suiiiit a oiint Lproposal with a u.S. consulting firm and/or a private
vJIM11i.,i y )rj,%nI zal:.I nor both. The background, terms of reference,
,iiii ilLut I I ri uitL I ons for I ndividual team members will be jointly
Lluvetluliud iutweun JSAl)/l)akar and ISIA. Appropriate weights will be 
assigned and ISHA will join USAID in the contractor selection 
II iltini ti ti1.11ih1.1i,; () th u l.utI.oA L0i.I-110 i 

111 1 1'11 6 :1114:111 ill t1,1) 111l11,41 I t, I fill 

Whil It duveiopl ij Lhe HIP and awaiting the contractor selection 
lircuss, IJSAID wil I directly procure necessary household furniture 
ciid lli{iiicus ftoir the five member long-term technical assistance 
I.uaim. Vuhiclus, office equipment and furnishing will be ordered 
dlirectly lb IJSAiI) from the United States. Procurement will begin 
upon signaLure of a Project Implementation Order/Commodities (PIO/C)
alt :-the GOS has wet the conditions precedent to first disbursement 
su LlaL the equ.ipmlent, commodities, and vehicles are available for 
the technical assistance team pursuant to the schedule developed for 
the i :."arui Va I 

http:l.utI.oA
http:ti1.11ih1.1i


Upon the arrival of the technical assistance team and upon approval

of tihe first annual workplan and budget, ISRA and the TA team will
 
specify additional commodity requirements and begin procurement of 
Lhis materiel. The contractor chief of party (or his/her designee)
wi I I IproJcure all additionally required commodities, office equipment
Ur SLIIpIles i cludi nU replacement vehicles the procurement of which 
wi II begi n i n year four of the project. The contract chief of 
party, his staff and ISRA scientists will develop this complete list 
cr planned procireient for review by the USAID/Dakar Mission. 
Appruval of LJSAII) is required before any procurement may begin. 

Development lund for Africa Procurement implications 

The project is funded through the Development Fund for Africa (DFA), 
which provides a special waiver to the Foreign Assistance Act of
 
196i pertaining to U.S1. source and origin rules for goods and 
services procurement. Specifically, the authorized Geographic Code 
with respect to source, origin, and nationality for procurement

unider I)FA is up to A.I.D. Geographic Code 935, defined as Special 
friee World, including the participating country. The purpose of the
 
waiver" is to ease existing procurement procedures, which were seen
 
,1; impeding project implementation in Africa. Although Geographic
L'ILd J.I,) countries are authorized, the DFA-funded projects still 
miust h, vo a DPA procurement plr.n which shows an order of preference
Lr UJ.S. source and origin and then Code 941 source/origin to the 

uillest extent possible. The special waiver also directs African 
rield posts to formulate comprehensive procurement plans which 
,so:iiuie J.S. purchases whenever practicable, consistent with program 
,ldj &:ict:j y es. 

Tl±hu proitct wiLl be responsible for assuring that the sub-project 
10, utjlo s include source and origin information on all commodity 
,,,:tirm nt alnd that order of preference is documented in the 

pliijLct review documents. Sub-grant purchases of commodities from 
ctdu' 9j15 sources, such as vehicles from France or Japan because of 
,cwila lility of spare parts and service, do not require a separate 
A.f.D. wciP"r as long as the project documents the rationale for the 
tr'rder of prefelence. All other procurement regulations shown in 
A.I.1). .Jandbooks III, 11, and 14 remain unchanged. 
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lti*l icatluis, ] 9 

Iluqi1e1 , 11 izabeth. Women In Development: Implementing a Gender

AL t._iQ!1 lil. Dakar: U AID, May 1991.
 

[noniwaLion from the following Rapid Rural Appraisals in which thetulthor participated as team leader was also used in preparing this,analysis. 

Vi|.] age/Department Topic Date 

I.ot]y Mba 'aye (Mbour) Post-Production Systems 2/10-6/10/89 
1akedji (Mbour) Food Security 29/11-03/12/89 

1idine ('1hiles) Water Resources 6/5-10/5/90 

.inkering (Velingara) Integrated Rural Devt. 
 21/11-28/11/90
 

Guiro Yoro Alpha (Kolda) Integrated Rural Devt. 3/12-6/12/90 

Iou]de Gaale (Podor) Integrated Rural Devt. 11/12-16/12/90
 

luil li (Miat:aim) Tntegrated Rural Devt. 18/12-21/12/90 

.;inthlou 1oubou (Bakel) Integrated Rural Devt. 3/1-6/1/91 
I'araba (Sedhiou) Agricultural Prodn. 25/4-1/5/91
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ANNEX K
 

SCOPES OF WORK FOR TECHNICAL ASSISTANCE
 

I. Chief of Party/Research Manager
 

(.ib!ctive: The objective of the Chief of Party/research manager is 
to assist [i(A's Director-General in all aspects of the management 
of- ISI(A as an institution -personnel, financial, administrative and 

- nd to assist the NRBAR project achieve its intended 
l)LIr|PLs. Ti'he CoP will work closely with the ISRA Director General 
ror overall coordination and support of the project and for overall 
tehiiict1. input into planning and operations of the NRBAR. The COP 
will also 1e expected to have experience with agricultural research 
ianaq-emunt or plinning in developing countries. The Chief of Party 
(COP) will also issume |primary responsibility for day to day 

The COP'sstliniistation of the technical assistance contract team. 
Ii.JAlJ toLitItrpart wil4. be the USA[D Project Officer for the NRBAR 

1,r-cct. U.S. backstopping support for the COP will be provided by 
tIlu cawlitus Project D)irector or the contractor's home office 

local hire
(leosiictLed Project Leader. The COP will have one 

till-time admin1istrative officer to assist with day to day 
,+,l 1 L-ions or a purely administrative nature. 

TIe rollowing duties and responsibilities are indicative of the
 
epi-;onsibilAttes anticipated. T['hey are illustrative only and the
 
iltL.sI+are not necessartly limited to these:
 

I. lFleet r'egularly with ISRA and USAID, and with other TA team 
i1Um.UL's, to devulop annutal and multi-year plans and objectives. 

bii et in a tIikely ISRA and USAIDthese dlocutments manner for 
I tt:. withl these and other persons within USAID, or within 

to inifu ihL,'US1IUd do(nor C01" ioLtlty, assess ISRA's progress 


li1-iUltud 'US+.,ioaiuh pAdini.g, management, and technology generation.
 

". lshmjt project documentation for project implementation actions 
a1 nd submllit tlfese. documents to ISRA and USAID for approval and
 

that documents are consistent with prior
ac.tiuII. Assure these 
approved acinual workplans and budgets or other programmatic
 
l . uiullta t ion. .. .

1. Plan the development of a Natural Resources Management Advisory
 

Lea,,, linking U. S. researchers with ISRA scientists to exchange 
visits twice annually and to develop joint research protocols on
 

various aspects of the HIRBAR research agenda. In this regard, the 

colO will also mieet: with vi.slting international researchers, and 

ofther donors g'oups to develop a justifiable networking program for 
nim l I ii lonn'l ch nntnrl .nnd'irit" rorlon,,,'Ii.ig'I, Iia64,I 11.lW1,1ll I' IA 

piijut siLts wluru NUM-elatud agricultural research work is being 
carrild out. 
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4. Assist with periodic project implementation review meetings.
 

5. Assure that participant training programs are developed, trainees 
identified and placed, and follow-up of academic work is done. 

Is. 1Iwt-pir'u maid tbiit detai led quarterly project implementation or 
p1urj r;is ruports t, *t;I(A and to the USAID Mission. 

7. Piaticipate, as required, in the development of the scope of work
 
fr tLhe mid-term project evaluation. 

8. Participate actively in all aspects of project implementation and
 
'eviEw through site visits, donor coordination meetings and periodic 
neetinqs with MI(DII officials. 

9. SaCve as a member of the committee to review collaborative 
reserch contracts and the sabbatical leave program. 

10. Submit quarterly contract c trations report representing the
 
tihnical assLstance team's prog'ess for the quarter.
 

The COP must have 10 years or more of progressivelyQiaicfications: 
i-tsipnsible positions within agricultural research institutions. 

accept Able candidate will have a PhD in agricultural science. 
['riiF experience working with developing country agricultural
'I'lij 


Lf rdch institutions is required. Strong administrative skills and 

pi-ior experience as a team leader, preferably on a USAID-funded 
pi-ojuct, are highly desireable additional qualifications. French 

apiskinq at the I.Sl equivalent of S3R3 is required. 
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II. I5.Ih_,ra Ifesotarce. Research Planner 

(ibjective: The objective of the Research Planner is to assist ISRA'svarious departments in planning, conducting and evaluating natural
resources based agricultural research. The Research Planner will
work under the overall direction of the Contract Chief of Party and
directly with ISRA's Director of Scientific Research (or his
designee). 
 The research planner is to provide technical guidance to
ISRA's staff engaged in carrying out core natural resources

research. 
The planner should seek means of encouraging

rarner-oriented and farmer participatory research work and
inter-disciplinary approaches to research planning, execution, and
evaluation. 
 T1he research planner should have 10 or more years of
pirogressively responsible positions within research organizations

pIr.r. rbly with U.S. land grant institutions.
 

h11. II lowinq dities are illlustrative of the responsibilities of
 
th, Ius.Ui-Lh pli llnler:
 

I. As requested by ISRA, organize meetings among researchers at the
,l prtia -ntal level 
and program level, identify priorities for
1= jhli-gralis, uvaluate research progress on a bi-annual basis,

iCc-L tl, gatherig of soCio-economilc data for measurement ofi,,lCt (as appropriate), 
and seek to identify and implement means of
i.,prv i a erri a.ieucy within TSRA's research programs.
 

r.p-nize monthly meetings on research planning and budgeting. AsLIqe=ed ly ISI(A, develop the scopes of work for specific subject
.te- stcrt t r technical assistance in the field of research 

j. Wi.,Ai: with I.I(A re;earchers to thedevelop sabbatical grantl - (the idoittirication of a problem and an international
11a,-u~r), 
~evaluate the report of the sabbatical, and make
£e .X.,uitidns- t, ISRA, IISAII) and the technical assistance chief of 

I,.,1V I,~~Ila.lil:t '1 il ir v n1I j tihi i t:ipuct ol the IlRlIAR program. 
,*.. iI l:gan nlAi.- 1 ,' :.. :l,at. i dilruulurs and their staff meanson ofludic.il,.j Ltcu-Ls ut researchn and experimentation at the station andt,,,-1 ,1r,1 Itv5ls. The results of this should be inwork presented 

w. :,, cilad ±.,iC na~ l- it variotut levels within ISIRA. 

5. Identity studi-s which should be undertaken to respond to
q'i=est ions Iaced by ISRA as a. research institute. 

ii. m.atiii cLint.nitt with techical staff otherof donor agencies
represented in Senegal and participating IARCs and regional

ilstituti OIS as appropriate. 
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7. Assist TSRA plan annual scientific program reviews including 
assistance with the editing of papers and reports for these 
meet i njs. 

II. A..iist- ISiA scientists to continue to develop additional 
inU r-discpli ary rarmer-oriented research program approaches to ,
,W1,11iVU J.'e|h17I . 

9. Participate, as requested in the collaborative research contract
 
proilr m, eit lhur in the development of the proposal(s) or in the 
I uV i UW 110 ;iI I utA.I Ui U :l1Mijul.cantLActs. 

10 Assist with the identification of training needs and with the
 
identification of appropriate long and short-term training programs
 
to meet those needs. 

QUaI i f icat ions: 

'The research planner should have a PhD in agricultural sciences plus 
t-n years of increasingly responsible positions within an 
aCJ-iculturaL research organization. The successful candidate should 
b wall pubLished in reputed scientific journals, have experience 
wi h writinq scientific grant proposals, and experience supervising 
griduate students. Experience in planning and managing research in 
an An-l|an institution would be a valuable asset. French speaking 
(-d3pability slhould be at least S3R3. 
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IlT. A!gricultural Research Outreach Coordinator
 

.Ojective: The objective of the agricultural outreach coordinator is 
to .rsiire that clients of agricultural research (farmers groups,
iI';C'a, pair'statoiss, private sector) have access to appropriate and 
ctiapted nLtiral resources based agricultural technology. The 
OtLreuchi coordinator will work within ISRA's UNIVAL (Unite de 
Valorisation) and directly with client groups to define, articulate,
canid asit: them to contract for specific agricultural research 
,::;lI,: i ,i Ill. nu;hoh of t:ho client gr'oup. The coordinator wil.1 
bILFUilJOnILsibIu fOL establishing a system for administering, 
r inanciny, and monitoring of performance based collaborative 
ctesearch contracts among client groups and ISRA. The coordinator
 
will spend at least 50% of his time in the field advising and
 
assisting the project with the collaborative research contract
 
program. The coordinator will receive overall direction from the
COP and will work closely with ISRA station directors and their 
statt, and |JGO organizations and other client groups in the conduct 
of this program. 

The following duties are illustrative of the responsibilities of the
 
Agricultural research outreach coordinator.
 

1. E£stablish strong productive, professional relationships with
 
I;RA's lINIVAI,, extension agency staff and farmer groups, NGO's, and 
private and parastatal organizations (the "clients") involved in 
cigr icultuLrI development in the prooject zone. 

2. Pkeview the inventory of available technology and work with 
clients to define their research requirements in a performance-based
c(,oLtraut proposal which can be carried out under this project. 

3. Assist in the refinement of collaborative research contract
 
proposals, attend review meetings, and review financial and
 
technical reqluii-elfents of each proposal.
 

4. Work with UNIVAL staff and the clients to measure the impact of
 
the research work,contracted under the project.
 

5. Meet bi-annually with ISRA scientists and extension staff and
 
representatives of client organizations to review progess and plan
future activities and modifications to the collaborative research 
contract process. 

6. Work with appropriate organizations to assure the transfer of
 
technology to the clients.
 

7b64
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Oualifications: The outreach coordinator must hold an advanced
 
diaqiee In one or more natural resource management related fields
 
(gL-on omy, tropical forestry, soil science, etc). The coordinator
 
inist have five or more years with agricultural extension-related 
acLivities in developing countries. Prior experience in West Africa 
Wutild be useful but not essential. The successful candidate must be
,,l, Lo dumnIstrate administrative and scientific skills as well as

SLt-wi(g inLur-perJosonal and communication skills. French language

ilw,,i0q aid reitdlian at the FSI ratcl S3R3 is required.
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IV. Financlal Manacaement Advisor 

Libj ective: 'The objective of the Financial Management Advisor is to 
LiiiIiIjorl TtliA ILu streitl-i~ien overall management and administration of 

GOS, ISI;A cnd uther donor financial resources. The Financial 
lnacjument Advisor must: assist ISRA as an institution 'n the 
duvulplment: or r.plonusive, and improved management, budget control, 
aind CccGounL itij systems for .[SI(A headquarters and ISRA field stations 
n1tiUwide. The I'inanciaL Management Advisor will work under the 
uv r=,ll li rect In of the COl and directly with the Secretary-General 
ur ISkA or hi6 designee. The Financial Management Advisor will also 

sit: the andIs i wi.hl tilnancial management, control reporting of the 
IISAIIh ptLoucL Iunils on lbehialf of the contract technical assistance 

lle following duties are examples of the responsibilities of the 
Fhiiaii,Li a I lanagement Advisor. 

I. Review ISRA's current and proposed financial management systems.
 
Analyse automated date processing systems and make recommendations 
for rerinemeints of improvements to the system. 

2. Analyse ISRA's financial staff skills, requirements, and training 
n-eeds. Propose a staff training program (for ISRA headquarters as 
well as station level personnel) designed to overcome any weaknesses 
idl~Li fled. 

i. Ainielyse tlhu iiiteraction among headquarter and field station 
y:Ak.ylIILi 11ld llitpULsU muiiticatolns to the system to improve
 

i imu. I i iess, respoui ivetiess and control over resources.
 

4. Review TSRA's system for financial management with that of
 
various other donors and propose means of coordinating or 
staindardizingLacounting and control systems for maximum efficiency. 

5. levelop.,ystems manuals for headquarters and field staff and 
develop training programs which may be required to instruct staff on 
the use or new procedures. 

6. For the USAID IIRBAR project, participate in the development of an
 
operations manual and propose for USAID's review and approval
 
adequate accounting systems and solid financial controls for the
 
project's local currency expenditures.
 

7. Review financial aspects of financial implementation documents
 
such as workplans, collaborative contracts, and protocols, and 
propose, for USATID review and approval, adequate financial control
 
mechanisms for these implementation actions. 
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8. leview and approve the contract technical assistance team 
periodic financIal reports issued to USAID and participate in the 

trcaftin] of the financl.al aspects of the project quarterly 
operations report.
 

9. Prior to tie signing of collaborative research contracts, review 
t-he rjinancial terms of the contract for the collaborative research 
L'Oiiit tue's review and approval. 

10. Assume rtilionsibllty for the implementation of any 
'ecoiiInIendat ions made during periodic financial compliance audits 
iind or nol-federal audits. 

11. Prior to USAfI)'s approval of the assumption of any in-direct 
costs, the finnoi:al management advisor should determine the basis 
and uhe accuracy of the indirect cost calculation. 

Qula if i ce_ ion: 11he i,'Inancial. Management Advisor must be a U.S. 
certified public account or equivalent (expert comptable). He/She 
shioLild hlavU a strong automated data processing background and ten 
ye-as or uxperlunce It financial management and analysis. A strong 
back:ground in accounting systems is required. Familiarity with
 
J'gi-i:hj cJ:I,'CAi nl;i igj, hidcjut and financial manageament principles and 
-syJ.4IIs ii L'eqULJied. lrench speaking ability at the FSI equivalent 
of S3Wf is reqiiired. 

http:financl.al


I. SUMMARY PRE-IMPLEMENTATION PLN (01011i 0-12) ANNEX L 

SOBJECTIVE AND ACTIONS MONTH MONTH MONTH MONTH MONTH MONTrH MONTH MONTH MONTH MONTH MONTH MONTH 

1 2 3 4 5 6 7 8 9 10 11 12, 

1. PP APPROVAL : 

2. PROJECT AUTHORIZED _ ":___:______: - : 
WAIVERS : 

3. PROJECT AGREEMENT " : : 

4. C.P MET : :- : 

5. PRE-IMPLEMNTAIION WORKSHOP 

6. PRE-PROJECT ACTIVITIES : 

7. REQUEST FOR PROPOSAL 

8. CBD NOTICE -

9. BIDDE.S CONFER-CE : . 

10. FIR-M AND .A. s_z':O' : : : . : --. ..... 

11. CONL-R.CT .-GC : '.ON: ::::: 
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PRE-IMPLEMENTATION PLAN (MONTH 0-12) 

I.A PARTICIPANTS TRAINING
 

OBJECTIVE AND ACTIONS .:- -.M4ONTH 
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PREIMPLEyXNTATIOj4 PLN (MONTH 0-12) 

I.B TECHNICAL ASSISTAIXCE 

OBJECTIVE ACTIONS MONTH 
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PRE-MPLEMENTATION PLAN (M.GN-0W 0-12) 

I.C COMMODITIES PROCL"ME._NT 
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PROJECT D-PLIFNTATION (MONTH 25-36) 

OBJECTIVE AND ACTIONS 
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PROJECT PHASE DOWN (LAST 6 MONTHS) 
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